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EAHP22-LYWS-1125
BURKITT LYMPHOMA IN A PATIENT WITH PRIMARY IMMUNODEFICIENCY
Sara Mato* 1, 2, Natalia Castrejón de Anta3, Gerard Frigola3, 4, Carmen Bárcena5, Juan F Quesada-Espinosa6, Luis I
González7, Julia Salmerón1, 2, Noelia Garcia1, Sandra Sanchez-Rengifo3, Elias Campo3, 4, Antonio Martínez3, 4, Itziar
Salaverria1, Olga B. Balagué3, 4
1Molecular genetics of pediatric lymphomas, IDIBAPS, Barcelona, 2Centro de investigación biomédica en red de cáncer,
CIBERONC, Madrid, 3Pathology, Hospital Clinic. University of Barcelona, 4Molecular pathology in lymphoid neoplasms,
IDIBAPS, Barcelona, 5Pathology, 6Genetics , 7Immunology, 12 de octubre Hospital. University of Madrid, Madrid, Spain
Case Description: a 31 years-old male affected by severe Ataxia Telangiectasia syndrome (ATM variants c.1889-2A>C
(IVS14-2A>C) and c.2921+1G>A (IVS21+1G>A)) that at the age of 11 years in 2001, had an Epstein-Barr positive B-cell
proliferation that was classified as Burkitt ’s lymphoma. A complete response was achieved after polychemotherapy
including intrathecal treatment. In 2021 the patient developed a non clonally related diffuse large B cell lymphoma. At that
moment the initial biopsy was reviewed.
Biopsy Fixation Details: Formalin-fixed paraffin embedded tissue
Frozen Tissue Available: No
Details of Microscopic Findings: (biopsy of 2001): Cervical lymph node with partial involvement by a diffuse
proliferation of middle sized, round lymphocytes which nuclei had granular chromatin and inconspicuous nucleoli. The
proliferation was monotonous although some areas show higher pleomorphism. There were abundant histiocytes in small
aggregates or isolated with apoptotic debris giving a patchy starry sky pattern. Mitotic figures were abundant.
Immunophenotype: Tumour cells were CD20 and CD79a positive with expression of CD10 and BCL6. BCL2 was
negative. CD30 was positive in few isolated cells similar, to EBER. TdT was negative and the proliferation index evaluated
with Ki67 was around 90%.
Cytogenetics: Fluorescence in situ hybridization (FISH) analysis were performed using break-apart commercial probes
for MYC, BCL2, BCL6, and IRF4 rearrangements. These studies evidenced no rearrangements for IRF4, BCL2, BCL6,
and MYC genes, whereas they suggested copy number aberrations for BCL2, BCL6, and MYC. BCL2 and MYC FISH
studies showed a prevalence of 3-4 colocalizations per cell, suggesting gain or amplification of these genes. Conversely,
a focal pattern was observed for BCL2 FISH study, with focal regions exhibiting 2 colocalizations per cell, while other
zones showed only 1 colocalization per nucleus. In addition, the presence of the 11q alteration (Salaverria Blood 2014)
was studied using the Zytovision commercial probe that revealed an aberrant signal constellation on chromosome 11, with
a gain on the 11q23.3 proximal region and a loss of the telomeric 11q24.3 region in the presence of the two normal copies
of the centromeric probe.
Molecular Studies: Polymerase chain reaction amplifications for detecting clonal IGH rearrangements were performed
according to the BIOMED-2 protocol and showed a polyclonal pattern.
According to Lymph2Cx assay (NanoString), the case had a germinal-centre B-cell signature. The copy number (CN) profile
and loss of heterozygosity aberrations were studied using the Oncoscan array. A total of 25 regions of CN aberrations were
observed, namely 12 gains, 2 amplifications, and 11 losses. Consistently with FISH observations, the CN profile revealed
a gain on the 3q27.2-q29 region encompassing the BCL6 locus, an amplification of the 8q24.21 region that includes MYC
gene, and a loss of the 18q21.32-q23 region where the BCL2 locus is localised. Similarly, the CN profile corroborated the
aberrations on chromosome 11 previously observed by FISH, showing a gain on the 11q13-q24 region and a loss on the
11q24-q25 telomeric region. Interestingly, a similar altered pattern was observed in chromosome 18, with gains in the
proximal 18q21.3-q21.23 region and telomeric losses on 18q21.32-q23.
Proposed Diagnosis: Burkitt-like lymphoma with 11q alteration.
Interesting Feature(s) of Submitted Case: 11q aberration in the context of primary immunodeficiency (ATM germinal
mutation).
References: Salaverria et al, Blood, 2014.A recurrent 11q alteration pattern characterizes a subset of MYC negative high
grade lymphomas resembling Burkitt lymphoma
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EAHP22-LYWS-1224
RECURRENT AGRESSIVE B-CELL LYMPHOMA DIAGNOSED AS BURKITT-LIKE LYMPHOMA WITH 11Q
ABERRATION.
Juliette Fontaine* 1, Charlotte Syrykh2, Marie Donzel1, Alexandra Glehen1
1Pathology, Hospices Civils de Lyon, Pierre Bénite, 2Pathology, Institut Universitaire du Cancer, Toulouse, France
Case Description: A 24 year-old-woman presented with an epigastric pain, leading to the discovery of a gastric ulcer.
Serum LDH level was elevated (1581 UI/L). Gastric biopsies were performed in Institut Universitaire du Cancer
(Toulouse). On HE and immunohistochemistry, the aspect was that of a high grade B cell lymphoma NOS, GC phenotype
with diffuse MYC expression. However C-MYC rearrangement was not observed by FISH. CGH array showed a complex
profil including multiple gains and losses of long arm of chromosome 11 (q22.1-q25), leading to the diagnosis of Burkittlike lymphoma with 11 q aberration. Patient was treated with 6 R-CHOP. The PET scan at the end of treatment showed
disappearance of the initial hypermetabolic locations but appearance of intense hypermetabolic ovarian lesions (SUV max
= 28.7). Left annexectomy was performed in Centre Hospitalier Lyon Sud (Lyon). It was composed of a Fallopian tube 7
cm lengh and a solid tumoral ovary measuring 11.5 x 9 x 5.5 cm.
Biopsy Fixation Details: Neutral buffered formalin
Frozen Tissue Available: No
Details of Microscopic Findings: They showed a diffuse monotonous lymphomatous infiltration composed of medium to
large-sized tumor cells. The nuclei were round, with heterogeneous chromatin and multiple medium-sized nucleoli. Stary
sky macrophages and many mitotic figures were observed.
Immunophenotype: Tumor cells were diffusely positive for PAX5, CD79a, CD19, and BCL6 and were negative for CD20,
CD3, CD10, CD5, BCL2, MUM1, TDT, and CD34. Proliferation index by Ki67 was close to 100%. C-MYC antibody (clone
Y69) was positive in only 5% of cells. EBV (EBER) ISH was negative. Ovary was diffusely infiltrated, without residual
parenchyma, and Fallopian tube was also infiltrated.
Cytogenetics: FISH analysis with break apart C-MYC (Vysis), BCL2 and BCL6 (ZytoVision) probes on formalin-fixed
paraffin-embedded tissue showed the absence of rearrangement. FISH analysis with 11q gain/loss Triple Color Probe
(ZytoVision) showed an 11q aberration with three green signals and one orange signal in 40% of cells.
Molecular Studies: A next generation sequencing showed KMT2D and TP53 mutations, without mutation of ID3, TCF3
nor CCND3.
Proposed Diagnosis: Relapse of Burkitt-like lymphoma with 11q aberration (CD20- due to previous anti-CD20
treatment).
Interesting Feature(s) of Submitted Case: This case illustrates: (1) the difficulties of classification of agressive B-cell
lymphomas with morphology and immunophenotype that mimics Burkitt lymphoma but do not present all the criteria, (2)
the importance of searching 11q alterations by CGH array or FISH when no C-MYC rearrangement is detected in a highgrade B-cell lymphoma, (3) therapeutic difficulties for clinicians, as only a limited number of cases have been reported
and treatment of these lymphomas is not codified.
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EAHP22-LYWS-1237
11Q ABERRATION WITH MYC REARRANGEMENT IN A BCL2 EXPRESSING SIGMOID BURKITT LYMPHOMA
Julie Bruneau* 1, Pierre Isnard1, Estelle Balducci2, Marie de Tersant3, Lucile Couronne2, Josette Briere1, Sophie
Kaltenbach2, Arnaud Bonnard4, Marion Strullu3, Dominique Berrebi1, Vahid Asnafi2, Thierry Jo Molina1
1Pathology, AP-HP, Necker and Robert Debré, Université de Paris, 2Onco-Hematology, AP-HP, Necker, Université de
Paris, 3Clinical Hematology, 4Pediatric Surgery, APHP, Robert Debré, Université de Paris, Paris, France
Case Description: 7 year-old girl Abdominal pain with colo-colonic intussuception due to a large sigmoidal polyp;Sigmoid
resection by laparotomy; Macroscopy : lumen occluding 4 cm sessile polyp
Cervico thoraco abdominal CT : Nl
PET-CT : No lymph node fixation; non specific cavum fixation , probably reactive (SUV max 9.5),
hypermetabolism of vermiform appendix (SUVmax 3.2) and left colon/sigmoid (SUV max 5.1)
LDH Nl, marrow aspirate normal, CSF Nl
Stage III Burkitt Lymphoma
Treatment according to LMB2001 group B, B4 arm : COP/COPADM/CYM
CR at the end of treatment Nov 2021.
Biopsy Fixation Details: formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Starry sky pattern; medium sized lymphoid cells, Burkitt-like cells, with very few large
cells;high mitotic count;Sparse microenvironment
Immunophenotype: CD20+, CD10 (100%) , BCL6 (80%) , MUM1 (60%), MYC (90%), ki67 (100%) BCL2 (100%).EBER
negative;
Cytogenetics: ;FISH on FFPE slides : 001_Z-2216-50SPEC 11q gain_loss triple color probe, 015_Z-2210-50 SPEC
IRF4,DUSP22 Dual Color Break Apart Probe, 022_Z-2191-200 BCL2 Break Apart Probe, 025_01N63-020 MYC Break
Apart FISH Probe Kit001_CT-PAC231-10-GO IGK/MYC Dual Fusion/Translocation LR FISH, 001_CT-PAC232-10-GO
IGL/MYC Dual Fusion/Translocation LRFISH, 022_Z-2177-200 SPEC BCL6 Break Apart Probe, 026_04N10-020
IGH/MYC/CEP8 Tri-Color DF FISH Probe kit
ISCN : nuc ish (MYCx2)(5'MYC sep 3'MYCx1),(CEP8x2,MYCx3,IGHx3) (MYC con
IGHx2),((IGKx2,MYCx2),(MYCx2,IGLx2), (BCL6X2), (BCL2X2) (TMPRSS4x3,FLI1x1)(IRF4x2)
MYC-IgH rearrangement with absence of BCL2 and BCL6 rearrangement
11q aberration with 11q23.3 gain (TMPRSS4) and 11q24.3 loss (FLI1)

Molecular Studies: Ongoing targeted NGS B panel.
Proposed Diagnosis: Burkitt lymphoma with unusual BCl2 expression
Interesting Feature(s) of Submitted Case: Co-occurence of 11q aberration and MYC rearrangement have been rarely
described(1,2) and excluded Burkitt-like B-cell lymphoma with 11q aberration which is considered as a separate entity
Burkitt like lymphoma with 11q aberration are often BCL2 negative
Should this case be classified therefore as a high grade B-cell NOS or should we consider it as a rare variant of Burkitt
lymphoma?

References: 1-Havelange V, Ameye G, Théate I, et al. The peculiar 11q-gain/loss aberration reported in a subset of
MYC-negative high-grade B-cell lymphomas can also occur in a MYC-rearranged lymphoma. Cancer Genet.
2016;209:117–118.
2-Grygalewicz B, Woroniecka R, Rymkiewicz G, et al. The 11q-gain/loss aberration occurs recurrently in MYC-negative
Burkitt-like Lymphoma With 11q aberration, as well as MYC-positive Burkitt lymphoma and MYC-positive high-grade Bcell lymphoma, NOS. Am J Clin Pathol. 2017;149:17–28.
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EAHP22-BMWS-1279
LARGE B-CELL LYMPHOMA WITH CRYPTIC IRF4 REARRANGEMENT AND NODULAR CD5-POSITIVITY
Rachel Mariani* 1, Kristian Schafernak1
1Department of Pathology and Laboratory Medicine, Phoenix Children's Hospital, Phoenix, United States
Case Description: 8-year-old male with past medical history of asthma and recurrent streptococcal pharyngitis presented
for evaluation of a recent episode of tonsilitis. Marked tonsillar asymmetry was noted on physical examination (right tonsil
significantly hypertrophied compared to left). The patient had no other constitutional "B" symptoms or significant physical
examination findings. CT chest/abdomen/pelvis was negative. Bilateral tonsillectomy revealed a right tonsil weighing 7.3 g
with homogenous fleshy tissue on serial sections; the left tonsil weighed 3.1 g and showed tan-pink tissue with normal
crypt architecture on serial sections.
Biopsy Fixation Details: Fresh tissue fixed in 10% neutral buffered formalin for 24 hrs prior to paraffin embedding
Frozen Tissue Available: None
Details of Microscopic Findings: Near total effacement of right tonsillar lymphoid architecture by a composite nodular
and diffuse infiltrate of intermediate to large lymphoid cells with ovoid and angulated nuclei, stippled to open chromatin,
and a small basophilic nucleolus.
Immunophenotype: Per flow cytometric immunophenotypic analysis, there is a population of kappa-restricted
lymphocytes positive for CD19 (dimmer than residual background polytypic B-cells), CD20 (brighter than residual
background polytypic B cells), CD10, and variably positive for CD5.
Per immunohistochemistry, the neoplastic cells are diffusely positive for CD20 (strong), MUM1/IRF4, bcl6, CD10 (variable
intensity), bcl2, CD79a, and PAX5; CD5 is moderately positive in foci with diffuse histology and is partially dimly positivite
in follicular areas. Follicular dendritic cell meshwork is focally retained in areas with nodular architecture. Ki67 index is
approximately 70% throughout.
Cytogenetics: There were insufficient metaphase cells for conventional karyotype analysis. Fluorescence in situ
hybridization showed no rearrangement involving probes for IRF4/DUSP22, MYC, BCL2, or BCL6.
Molecular Studies: Targeted next-generation sequencing revealed IGH-IRF4 rearrangement, TP53 variant
(c.375+2T>A), and an IRF4 variant (c.180G>C).
Proposed Diagnosis: Large B-cell lymphoma with IRF4 rearrangement
Interesting Feature(s) of Submitted Case: Large B-cell lymphoma with IRF4 rearrangement has been shown to be
cytogenetically cryptic in many cases. A subset of of these will not demonstrate an IRF4 break by FISH (6%; unpublished
data), begging the question of when next-generation sequencing is indicated, or if dual positivity for IRF4/MUM1 and
BCL6 by immunohistochemistry and absence of MYC and BCL2 rearrangement by FISH may be sufficient to establish or
at least suggest the diagnosis in otherwise typical cases.
CD5 expression is an underrecognized feature of this entity, seen in approximately 27% of cases and co-expressed with
CD10 in 9% (unpublished data).
References: PMID: 22700993
PMID: 33503299
PMID: 32239695
Swerdlow SH et al. Large B-cell lymphoma with IRF4 rearrangement. In: WHO Classification of Tumours of
Haematopoietic and Lymphoid Tissues. Lyon: International Agency for Research on Cancer; 2017.
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EAHP22-LYWS-1076
LARGE B-CELL LYMPHOMA WITH IRF4 REARRANGEMENT AND FOLLICULAR GROWTH PATTERN, AND AN
UNRELATED LYMPHOPLASMACYTIC LYMPHOMA (LPL), MYD88 MUTATED IN THE BONE MARROW AND LYMPH
NODE
Dominik Nann* 1, Falko Fend1, Leticia Quintanilla-Martinez1
1Institute of Pathology, University Hospital Tübingen, Tübingen, Germany
Case Description: A 74-year-old man presented with enlarged left submandibular gland and night sweat without weight
loss or fever. A fine needle aspiration was inconclusive, but CT scan showed a 2.4 cm tumor within the left submandibular
gland and prominent cervical, axillary, mesenteric, inguinal and retroperitoneal lymph nodes (LN). A LN excision (09/2021)
and a bone marrow (BM) biopsy were done.
Biopsy Fixation Details: 4% Formalin. EDTA decalcification (BM)
Frozen Tissue Available: Details of Microscopic Findings: The LN showed a completely altered architecture with large follicles with irregular
contours and absent mantle zones. The cells within the follicles were large with open chromatin and small basophilic
nucleoli with centroblastic morphology.
The BM showed lymphoid aggregates of small lymphoid cells with mature chromatin.
Immunophenotype: LN: The neoplastic cells were positive for CD20, CD10, BCL6, and MUM1, but negative for BCL2
(including BCL2, E17), and MYC. The CD21 stain showed the expanded FDC networks. The proliferation rate was 5060% (Ki67). Interspersed IgM positive cells within the septa.
BM: The lymphoid cells were positive for CD79a, but negative for MUM1, BCL6, CD10, CD5, LEF1 and Cyclin D1. CD23
showed same positive cells.
FACS analysis (BM): about 5% B cells with a prominent kappa expression
PB: increased kappa/lambda ratio of 1.82 (threshold value: 1.56), a γ-gradient, a monoclonal IgM kappa by
immunofixation and an increased IgM (4,16 g/l)
Cytogenetics: Molecular Studies: FISH analysis: Evidence of IRF4, BCL6 and IGH translocations including a 6p polysomy in the LN
(break-apart probes). No breaks in BCL2 or MYC.
Clonality analysis (Biomed-2): Detection of the same clone in LN and BM in IGH FR1 to FR3 and IGK V-J, but in IGK Kde
two different clones in LN and only one clone in the BM.
NGS based clonality (LymphoTrackDx IGK): Two different clones in LN and BM
NGS analysis:
LN: MYD88 (p.L265P, VAF 5%), CREBBP (p.Q786*, 17%; p.D1009Vfs*11, 31%), BCL6 (p.A235G, 14%; p.E227*, 15%),
and multiple IRF4 mutations characteristic of IRF4 translocation: p.L70F, 50%; p.E66K, 34%; p.E65_E66delinsDK, 12%
(c.195_196delinsCA) and 3% (c.195_196delinsTA)
BM: MYD88 (p.L265P, VAF 3%)
Proposed Diagnosis: Large B-cell lymphoma with IRF4 rearrangement and follicular growth pattern.
Additionally, unrelated lymphoplasmacytic lymphoma, IgM kappa, MYD88 mutated.
Interesting Feature(s) of Submitted Case: This case is an example of morphological follicular lymphoma grade 3B with
aberrant expression of CD10, BCL6 and MUM1 that prompted us to perform FISH analysis for IRF4. This analysis
demonstrated an IRF4 translocation together with BCL6 and IGH rearrangements, but without BCL2 or MYC
translocations. Interestingly, in the original description of the disease (Salaverria I, Blood 2011), frequent BCL6
aberrations both translocation and amplification were described. The multiple IRF4 mutations in exon 2 and in BCL6 gene
are the result of aSHM, and consistent with IRF4 and BCL6 rearrangement (Ramis-Zaldivar JE, Blood 2020 and
Frauenfeld L, Blood adv 2021). The morphology and molecular landscape are similar to pediatric cases, but this case
presented in stage IIIB.
Another interesting finding was the clonally unrelated LPL, diagnosed in the BM and LN. Because of aSHM in the large Bcell lymphoma or amplification advantage of the LPL, the large B-cell lymphoma clone was not detected in FR1 to FR3
and in IGK V-J, leading to a possible pitfall assuming clonal relationship instead of two different unrelated lymphomas.
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EAHP22-LYWS-1024
B-CELL LYMPHOMA WITH CONCURRENT IRF4 AND BCL2 GENE REARRANGEMENTS
Holly Berg* 1, Jane Yuan1, Rebecca King1, David Viswanatha1, Ellen D. McPhail1
1Laboratory Medicine and Pathology, Mayo Clinic, Rochester, United States
Case Description: 92 year-old female with a several week history of a right posterior scalp mass. Whole body PET CT
scan showed foci of activity in the scalp consistent with lymphoma, as well as multiple foci of lymph node activity in the
mediastinum, left axilla, retroperitoneal adenopathy, left central abdominal soft tissue and pericardium, suspicious for
lymphoma. The patient was treated with bendamustine/rituximab.
Biopsy Fixation Details: Incisional biopsy, posterior scalp mass, 10% buffered formalin.
Frozen Tissue Available: No
Details of Microscopic Findings: Extensive soft tissue involvement by a diffuse to vaguely nodular proliferation of
atypical lymphocytes. The neoplastic cells have intermediate to large nuclei, irregular nuclear contours, open chromatin,
prominent nucleoli and moderate pale cytoplasm. There is also a minor component of small lymphocytes with irregular
nuclear contours.
Immunophenotype: The neoplastic cells are positive for CD20, CD5 (weak), CD10 (90%), BCL2 (90%), BCL6 (90%),
MUM1 (80%) and MYC (60%), are associated with expanded CD23-positive follicular dendritic cell meshworks, have an
elevated Ki-67 proliferation index (80%), and are negative for CD3, cyclin D1, and TdT.
Cytogenetics: Interphase FISH studies showed:
95% of nuclei had an IRF4 gene rearrangement.
95% of nuclei had a BCL2 gene rearrangement.
No rearrangement of BCL6 was observed.
No rearrangement of MYC was observed.
Molecular Studies: Lymphoma NGS panel, mutations identified:
Gene/allelic frequency:
KMT2D/26.8%
CREBBP/18.2%
BCL2/27.3%
CCND3/16.9%
NOTCH2/18.5%
DNMT3A/3.4%
Proposed Diagnosis: B-cell lymphoma with concurrent BCL2 and IRF4 rearrangements.
Interesting Feature(s) of Submitted Case: The morphologic and immunophenotypic features coupled with an IRF4
rearrangement are suggestive of "large B-cell lymphoma with IRF4 rearrangement", but the age of the patient, anatomic
site, and presence of a concurrent BCL2 rearrangement would be unusual for this disorder. Furthermore, the mutational
pattern differs from previously reported IRF4-rearranged large B-cell lymphomas, as mutations involving IRF4 and NF-KB
pathway genes (CARD11, CD79B, MYD88) were absent. Instead, the case shares some molecular features with 2
previously-reported large B-cell lymphomas with IRF4 and BCL2 rearrangements, including KMT2D, CREBBP, and BCL2
mutations. Interestingly, our CREBBP deletion (c.5039_5041del) was identical to the CREBBP deletion identifed in one of
the previous cases.
The findings suggest that this lymphoma is more akin to GCB/BCL2/EZB-type diffuse large B-cell lymphoma and should
not be characterized as large B-cell lymphoma with IRF4 rearrangement. However, further studies on similar lymphomas
are needed.

References: Blood. 2011;118(1):139-147.
Blood. 2020;135(4):274-286.
Blood Adv; bloodadvances.2021006034. doi: 10.1182. Online ahead of print.
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EAHP22-LYWS-1026
BURKITT LYMPHOMA WITH TETRASOMY 1Q: A MATURE B-CELL LYMPHOMA WITH IMMATURE FEATURES.
Belen Quereda Bernabeu* 1, Gabriel Caponetti1
1Hematopathology, Hospital of the University of Pennsylvania, Philadelphia, United States
Case Description: A 69-year-old male presents with fatigue, dyspnea, and abnormal peripheral blood (PB) findings
including a white blood cell count of 57,000/uL, absolute neutrophilia, monocytosis, eosinophilia, thrombocytopenia, and
28% blastoid cells with basophilic vacuolated cytoplasm without Auer rods. Extensive lymphadenopathy is noted on
imaging studies.
Biopsy Fixation Details: Bone marrow (BM) biopsy core and clot section fixed in buffered zinc formalin; BM biopsy core
decalcified in formical. Submitted slides correspond to clot section.
Frozen Tissue Available: No
Details of Microscopic Findings: The BM aspirate shows 81% blastoid cells with occasionally vacuolated cytoplasm.
The BM biopsy and clot section show hypercellular marrow for age (60% cellularity) with large clusters of blastoid cells
that account for 80% of the cellularity. A few tingible-body macrophages and focal “starry sky” appearance are also noted.
Immunophenotype: Flow cytometry (PB and BM aspirate) shows 37% and 69% CD45(dim)+ events, respectively, with
the following immunophenotype: CD34- CD10+ CD19+ CD20(variable)+ CD22(dim)+ HLADR+ CD38+ CD5- CD117CD33- CD13- CD123- CD200- (n)TdT- MPO- (c)CD79a+ CD71-, and no expression of surface immunoglobulin light
chains.
Immunohistochemistry (BM biopsy) reveals the following immunophenotype on the blastoid cells: positive for PAX5,
CD19, CD10, MYC (100%), MUM1, and Ki67 (>95%); negative for BCL2, BCL6, TdT, CD34, CD30, SOX11, Cyclin-D1,
HHV8, and EBER-ISH. Only 10% of blastoid cells are positive for CD20.
Cytogenetics: Conventional cytogenetic studies (BM aspirate) show the following karyotype:
47,XY,+i(1)(q10),t(8;14)(q24.2;q32)[8]/46,XY[12]. A supernumerary isochromosome for the entire long arm of
chromosome 1 resulting in tetrasomy of 1q is identified.
FISH studies (BM aspirate) are positive for a MYC rearrangement in 61.5% of cells, and negative for BCR-ABL1 fusion
and BCL2 and BCL6 rearrangements
Molecular Studies: Massively parallel sequencing studies (116 gene panel, BM aspirate) reveal the following diseaseassociated variants: NRAS missense variant (p.G13V, c.38G>T, VAF: 37%), TP53 missense variant (p.R273C, c.817C>T,
VAF: 54%), and TP53 nonsense variant (p.Q167*, c.499C>T, VAF: 8%).
Proposed Diagnosis: Burkitt lymphoma (BL) with supernumerary isochromosome 1q resulting in tetrasomy 1q.
Interesting Feature(s) of Submitted Case: Our case illustrates the rarely described BL with tetrasomy 1q, that may
result from supernumerary i(1)(q10) or idic(1)(p12). BL with tetrasomy 1q is associated with leukemic presentation,
blastoid morphology, immunophenotypic features suggestive of immaturity (decreased/absent CD20, lack of surface
immunoglobulin light chains), and lack of expression of BCL6, all features which, in the absence of cytogenetic data,
make the diagnosis of a BL challenging and may raise the possibility of a B-lymphoblastic leukemia/lymphoma. Although
1q abnormalities are the most common additional cytogenetic abnormalities in BL, tetrasomy 1q appears to be rare and
associated with shortened survival. Due to these distinct features, some authors have proposed subclassifying cases with
tetrasomy 1q as a defined variant of BL. Gain of 1q12 heterochromatin has been proposed to mediate transcriptional
aberrancies. However, it is yet unclear whether specific genes within the 1q region have a role in lymphomagenesis in
these cases.
References: Siddiqi A et al. 'Blastoid' variant of Burkitt lymphoma with additional partial 1q tetrasomy. Mol Clin Oncol.
2018;8(5):637-639.
Roug AS et al. Supernumerary isochromosome 1, idic(1)(p12), leading to tetrasomy 1q in Burkitt lymphoma. Cytogenet
Genome Res. 2014;142(1):7-13.
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EAHP22-LYWS-1231
A CASE OF PRIMARY BONE DIFFUSE LARGE B-CELL LYMPHOMA WITH ALTERATIONS IN EZH2, IRF8, AND
TNFRSF14
Yen-Chun Liu* 1
1Pathology, St. Jude Children's Research Hospital, Memphis, United States
Case Description: A 24 year-old female presented with left knee pain for 3 years. Imaging studies (MRI) of the left femur
showed a lobulated mass extending from the mid diaphysis into the distal epiphysis including both the medial and lateral
femoral condyles. PET/CT scan showed no additional lesions. Biopsy of the bone and the surrounding soft tissue
(submitted) showed diffuse large B-cell lymphoma. The patient was treated with 2 cycles of chemotherapy based on the
CYM protocol (cytarabine and methotrexate). She completed the chemotherapy in June 2019. The patient showed no
evidence of disease at the most recent follow-up in January 2022.
Biopsy Fixation Details: 10% formalin
Frozen Tissue Available: N/A
Details of Microscopic Findings: Sections showed a diffuse atypical lymphoid proliferation composed of cells that were
medium to large in size. The atypical cells demonstrated open chromatin. Mitotic figures and apoptosis were identified.
Immunophenotype: The atypical cells were positive for CD20 and negative for cyclin D1. The atypical cells were largely
negative for CD10, MUM1 and appeared positive for BCL6. Ki67 stain suggested a high proliferation index (60-70%).
CD21 stain did not demonstrate significant follicular dendritic cellular meshworks associated with the atypical lymphoid
proliferation.
Cytogenetics: N/A
Molecular Studies: Whole genome sequencing (WGS), whole exome sequencing (WES) and RNA sequencing were
performed. There was no definitive evidence of MYC or BCL2 rearrangements. Mutations in EZH2 (NM_004456:
c.1936T>A; p.Tyr646Asn), IRF8 (NM_002163: c.67T>C; p.Tyr23His), TNFRSF14 (NM_003820: c.69+2T>G)
and UBR5 (NM_015902: c.6373C>T; p.Gln2125Ter) were identified. The following large-scale ploidy changes were also
identified: chromosomal losses: 1p36.33-p34.2 (segment including TNFRSF14) , 3q28-q29, 6q14.1-q27, 9, 13q11-q31.1,
13q32.2-q34, 15, 18, 19p13.2-q13.32. Chromosomal gains: 13q31.1-q32.2, 21. Copy neutral LOH: 6p, 7

Proposed Diagnosis: Primary bone diffuse large B-cell lymphoma
Interesting Feature(s) of Submitted Case: This case of primary bone diffuse large B-cell lymphoma demonstrated a
germinal center B-cell (GCB) phenotype based on the immunohistochemical studies. Genetic characterization of the
lesion did not reveal evidence of MYC or BCL2 rearrangements, but identified alterations in EZH2, IRF8, TNFRSF14 and
UBR5. In a recent study, primary bone diffuse large B-cell lymphomas were found to show frequent mutated B2M, EZH2,
IRF8, and TNFRSF14, which reflected their GCB phenotype confirmed by the immunohistochemical and gene expression
studies (PMID: 34478526). Our case demonstrated a mutation profiling similar to that reported in the recent study.
Genetic characterization of this case also demonstrated features suggestive of a EZB MYC- genetic subtype based on
one of the recently proposed genomic classification for diffuse large B-cell lymphoma (PMID: 32289277). Apparently,
primary bone diffuse large B-cell lymphomas demonstrate some distinct features when compared with other types of
extra-nodal large B cell lymphomas that show frequent ABC phenotype and assocaited mutations. The distinctive biology
of primary bone diffuse large B-cell lymphoma is also highlighted by its superior survival when compared with equivalent
limited-stage GCB type diffuse large B cell lymphoma without osseous involvement.
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EAHP22-LYWS-1380
DIFFUSE LARGE B-CELL LYMPHOMA WITH CCND1 REARRANGEMENT
Katrin S. Kurz* 1, Julia Boeck2, Sven Dillmann3, Lothar Tietze3, Kai Neben4, Andreas Rosenwald2, Alberto Zamo2, German
Ott1
1Department of Clinical Pathology, Robert-Bosch Krankenhaus, Stuttgart, 2Institute of Pathology, Universität Würzburg
and Comprehensive Cancer Center , Würzburg, 3Department of Pathology, Ortenau Klinikum, Lahr-Ettenheim,
4Department of Internal Medicine, Klinikum Mittelbaden, Baden-Baden, Germany
Case Description: Patient 1 was a 83-year old multimorbid man who was admitted to the hospital due to exacerbated
COPD with pneumonia. He developed an ileus during hospital stay because of a tumour of the sigmoid colon and
underwent surgery. Patient 2 was a 58-year old male and presented with enlarged lymph nodes at several sites, disclosed
during surgery of an inguinal hernia, and with clinical suspicion of malignant lymphoma.
Biopsy Fixation Details: The inguinal lymph node and the resected colonic sigmoid were fixed in 4% neutral buffered
formalin.
Frozen Tissue Available: No.
Details of Microscopic Findings: In both cases, H&E and Giemsa staining disclosed destructive, diffuse infiltrates of
medium-sized to large blastic cells with a moderate amount of basophilic cytoplasm, round to oval nuclei with vesicular
chromatin and prominent nucleoli. No starry sky pattern was seen.
Immunophenotype: In both cases, the tumour cells were strongly positive for CD20. The tumour in the colon was coexpressing CD5. In both lymphomas, cyclin D1 was positive in the tumour cell nuclei; in the tumour in the colon, the
reactivity for this marker was evenly distributed, while in the nodal case, interestingly, there was predominant area with
strong cyclin D1 reactivity, whereas in the second part, quite sharply demarcated from the other part of the tumour, cyclin
D1 was negative or expressed only in single cells. In the nodal tumour, there was also an over-expression of MYC protein
(50% of cells). SOX11 was negative in both cases. The proliferative index with Ki67 was high in both tumours (80- 90 %).
Cytogenetics: Fluorescence in-situ hybridisation (FISH) using the CCND1 break-apart probe disclosed a CCND1
rearrangement in 60% to 70% of nuclei in both cases. In the inguinal lymph node, FISH also showed a rearrangement for
the MYC gene, whereas the colonic tumour featured a normal signal constellation.
Molecular Studies: NGS analysis was carried out in both tumours using a customized panel of 28 genes and failed to
identify mutations typically encountered in mantle cell lymphoma (MCL) such as in ATM.
Proposed Diagnosis: Diffuse large B-cell lymphoma (DLBCL) with CCND1 rearrangement.
Interesting Feature(s) of Submitted Case: These two cases are examples of aggressive lymphomas with the
cytomorphology of DLBCL, but with evidence of a CCND1 rearrangement. In the past, these tumours were usually
classified as blastic mantle cell lymphomas (bMCL), whereas the concept of DLBCL carrying a t(11;14) has only evolved
during the last years; still there is an ongoing discussion whether such tumours might biologically be more similar to
DLBCL or to bMCL. In the present cases, the cytomorphology and the absence of typical gene mutations of MCL argue
against a diagnosis of bMCL.
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EAHP22-LYWS-1025
BLL 11Q
Stefan Dirnhofer* 1, Yara Banz2
1PATHOLOGY, PATHOLOGY, UNIVERSITY HOSPITAL BASEL, Basel, 2Pathology, University Bern, Bern, Switzerland
Case Description: Caucasian male, 59 years.
Surgical biopsy taken from a lymphnode in the ileocecal area; clinically rapidly growing mass, weight loss, no other Bsymptoms.
Biopsy Fixation Details: The biopsy was fixed in 4% buffered formalin.
Frozen Tissue Available: no
Details of Microscopic Findings: The fragmented biopsy showed an infiltration by a monomorphic population of
medium/large - sized atypical lymphoid cells with a cohesive growth pattern. There was occasional coarse apoptotic
debris within starry sky
macrophages and many mitosis. Other sections showed fibrosis.
Immunophenotype: The lesional cells were positive for CD19, CD20, CD10, BCL6 and MYC. High Ki67: 95-100%
The lesional cells were negative for CD3, CD5, CD30, CD38, CyclinD1, MUM1/IRF4 and EBV (EBER). No FDC present
(CD21/CD23)
Cytogenetics: FISH: no BCL2, BCL6 or MYC - rearrangement
Cytoscan:
Chromosome 3: terminal duplication in 3q22.1q29
Chromosome 9: terminal duplication in 9p24.3p24.1
Chromosome 11: interstitial duplication in 11q14.3q24.2 terminal deletion in 11q24.2q25
Chromosome 12: partial trisomy in 12p13.33q21.31
Chromosome 13: interstitial amplification in 13q31.3
Chromosome 16: partial trisomy in 16p12.2q24.3
Chromosome 18: terminal deletion in 18q21.31q23
Chromosome 20: interstitial deletion in 20q13.13q13.32
Molecular Studies: Proposed Diagnosis: BLL 11q
Interesting Feature(s) of Submitted Case: BLL 11q (provisional entity) wit unusual clinical presentation (age,
localization)
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EAHP22-LYWS-1046
TONSILLAR MASS IN A 17 YEAR OLD MALE: BURKITT-LIKE LYMPHOMA WITH 11Q ABERRATION
Mary Ann T. Arildsen* 1, Frances Wright1, Ashwini Yenamandra1
1PATHOLOGY, MICROBIOLOGY, AND IMMUNOLOGY, VANDERBILT UNIVERSITY MEDICAL CENTER, Nashville, TN,
United States
Case Description: The patient is a 17 year old male who presented with a 3-4 week history of an enlarging right neck
mass. He began to experience some pain and trouble breathing. He had no B symptoms. Imaging studies demonstrated
a right palatine tonsillar mass extending to the right vallecula, measuring 2.9 x 1.6 x 5.9 cm. No other lymphadenopathy
was appreciated. A bilateral tonsillectomy was performed. Bone marrow and CSF staging studies were negative.
Biopsy Fixation Details: Standard buffered formalin fixation
Frozen Tissue Available: No frozen tissue is available
Details of Microscopic Findings: The right tonsil is markedly enlarged and partailly effaced by sheets of medium to
large abnormal lymphoid cells with modest cytoplasm, round, slightly irregular nuclei, coarse chromatin, and nucleoli.
Occasional mitotic figrues and frequent apoptotic cells are seen. There are numerous tingible body macrophages
containing coarse debris, giving the lesion a "starry sky" appearance. Background non-neoplastic tonsillar tissue is
present with reactive germinal centers.
Immunophenotype: Flow cytometry demonstrated a population of lambda-restricted B cells positive for CD10 (bright),
CD19, CD20 (bright), CD38 (bright); negative for CD5, CD23, CD34, and CD200. Immunohistochemistry additionally
shows that the abnormal cells are positive for BCL6 and C-MYC, and are negative for BCL2, CD30, and MUM-1. Ki-67
proliferative index is >95%. EBER in situ hybridization is negative.
Cytogenetics: PET FISH using BCL6 and MYC breakapart probes and IGH/BCL2 probes shows no translocations, but 34 copies of BCL6 are present in 55% of cells. PET FISH using KMT2A (11q23) and ATM (11q22.3) probes demonstrates
3 copies of each in 68.5% of cells and 51% of cells, respectively.
Molecular Studies: Chromosomal microarray analysis performed at Mayo Clinic Laboratories demonstrated gains of
1p36.33p36.12, homozygous loss of 2p11.2, gain of 3q26.1q28, two copy gain of 3q28q29, loss of 6q27, gain of
11q14.1q24.1, loss of 11q24.1q25, two copy gain of 13q31.3, gain of 17q12q21.2, gain of 17q21.31, and loss of
22q13.31q13.33.
Proposed Diagnosis: Burkitt-like lymphoma with 11q aberration.
Interesting Feature(s) of Submitted Case: Based on morphologic and immunophenotypic features, this case was
assumed to be Burkitt lymphoma until FISH demonstrated lack of MYC rearrangement and chromosomal microarray
studies showed 11q23 gain and 11q24 loss spanning the minimal regions of loss and gain characterised by Wagener et al
(Ref. 1). Chromosomal microarray studies demonstrate multiple other gains and losses, some of which have been seen
before (gain of 3q28, gain of 13q31.3) in cohorts of Burkitt lymphoma with 11q aberration (mnBL-11q) (Ref.1), and some
of which are unique to this case. Although the 11q abnormalites are not restricted to mnBL-11q (Ref.2), this case
demonstrates the characteristic features of mnBL-11q: a GC cell of origin, CD10+/BCL6+/BCL2-/MUM1-/MYC+/EBERimmunophenotype, lack of bone marrow and CSF involvement (Ref. 3), and a starry sky pattern characterized by coarse
apoptotic debris (Ref. 2).
References: Ref. 1: Wagener R, Seufert J, Raimondi F, et al. Blood. 2019;133(9):962-966.
Ref. 2: Horn H, Kalmbach S, Wagener R, et al. Am. J. Surg Pathol. 2021;45(3):356-364.
Ref. 3: Rymkiewicz G, Grygalewicz B, Chechlinska M, et al. Mod Pathol. 2018;31(5):732-743.
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EAHP22-LYWS-1049
LARGE B-CELL LYMPHOMA WITH IRF4 REARRANGEMENT
Anna Shestakova* 1, David Peterson1, Rodney Miles1, Madhu Menon1
1Pathology, UNIVERSITY OF UTAH, Salt Lake City, UT, Salt Lake City, United States
Case Description: A six-year-old female presented with a 4 cm painful left post-auricular mass. CT scan demonstrated a
3.8 cm left parotid mass (with lower signal intensity) that protruded into the left external auditory canal. MRI demonstrated
erosion of the left palatine tonsil with prominent pharyngeal/nasopharyngeal lymphoid tissue and multifocal masses
throughout the left suprahyoid neck. CBC was within normal limits. An excisional biopsy of the parotid mass revealed a
Large B-cell lymphoma with IRF4 rearrangement. Staging bone marrow was negative for involvement. The patient was
treated with chemotherapy as per Children’s Oncology Group (COG) trial ANHL1131 (Group C1) R-COPADM1 induction
and consolidation with R-CYVE.
Biopsy Fixation Details: Fixation in 10% neutral buffered formalin.
Frozen Tissue Available: not
Details of Microscopic Findings: The biopsy of the left parotid mass showed a diffuse infiltration by sheets of large,
atypical lymphocytes with clumped chromatin, prominent nucleoli, and scant cytoplasm. Numerous mitoses and large
areas of necrosis were present.
Immunophenotype: Flow cytometry: Flow cytometric analysis of the left parotid mass showed monotypic B-cells (68%
of leukocytes).
Immunohistochemical stains:
Positive: CD20, CD79a, PAX5, BCL6, BCL2, CMYC and IRF4/MUM1 (>90%).
Negative: TdT, CD34, CD10, Cyclin D1, and EBV (EBER-ish).
Proliferative index (Ki-67): >90%
Cytogenetics: INTERPHASE FISH (IRF4 and MYC break apart probes)
Positive IRF4 rearrangement
Negative MYC rearrangement (using IRF and MYC break apart probes)
Molecular Studies: not done
Proposed Diagnosis: Large B-cell lymphoma with IRF4 rearrangement
Interesting Feature(s) of Submitted Case: Classic presentation of Large B-cell lymphoma with IRF4 rearrangement in a
pediatric patient involving head and neck area.
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EAHP22-LYWS-1060
LARGE B-CELL LYMPHOMA WITH IRF4 REARRANGEMENT IN AN ADULT PATIENT
Jayalakshmi P. Balakrishna* 1
1Pathology, THE OHIO STATE UNIVERSITY MEDICAL CENTER, Columbus, United States
Case Description: A 59 y/o male presented with right axillary lymphadenopathy. The patient received a course of
antibiotics with no reduction in the size of the lymph node. Given the persistent right axillary mass, he underwent further
evaluation with CT chest that showed 2 masses in the right axilla. One measuring 4.7 x 6 cm and the second measuring
3.7 x 2.1 cm. This was followed by an image guided needle core biopsy. This biopsy was initially reviewed elsewhere and
given a diagnosis of diffuse large B-cell lymphoma, not otherwise specified, non-germinal center phenotype (with
expression of BCL2 and C-MYC). The initial peripheral blood (PB) was within normal limits. Flow cytometry was not
performed. Fluorescent in situ hybridization (FISH) analysis performed by the referring institution was negative for
rearrangements in MYC, BCL2, and BCL6. The patient was then referred to our institution for further management. On
evaluation, the patient denied any new lymphadenopathy, 'B' symptoms or any recent infections.
Imaging:
PET/CT showed an enlarged, hypermetabolic right axillary lymph node consistent with the biopsy-proven lymphoma with
markedly increased FDG uptake (Deauville score = 5). A few additional hypermetabolic right axillary and right subpectoral
lymph nodes were also identified. No hypermetabolic lymphadenopathy below the diaphragm or lymphomatous
involvement of the spleen or bone marrow.
Biopsy Fixation Details: Ultra-sound guided needle core biopsy of lymph node
10% neutral buffered formalin fixed, paraffin embedded sections
Frozen tissue not available
Frozen Tissue Available: No
Details of Microscopic Findings: Lymph node with completely effaced architecture with a diffuse infiltrate of mediumsized to large atypical lymphoid cells with scant cytoplasm, pleomorphic nuclei, dispersed chromatin and prominent
nucleoli. Focal remnants of follicular dendritic cell meshworks were noted.
Immunophenotype: Positive: CD20, BCL6 (strong diffuse), BCL2, MUM1 (strong diffuse), C-MYC (over 75%), and Ki67
shows a high proliferation rate. Neoplastic cells are negative for CD10 and EBER-ISH.
Cytogenetics: IRF4 (6p25.3) rearrangement
Molecular Studies: NA
Proposed Diagnosis: Large B-cell lymphoma with IRF4 rearrangement
Interesting Feature(s) of Submitted Case: This is a case of large B-cell lymphoma with IRF4 rearrangement in an adult
patient. The current WHO classification (2016 revision) identifies this as a separate entity. This is a very rare entity and
has been described more commonly in children, affecting lymph nodes of the head and neck region.
This is an adult patient, and axillary and subpectoral lymph nodes are involved. In addition, this biopsy was negative for
CD10 and showed expression of BCL2 and C-MYC.
Large B-cell lymphoma with IRF4 rearrangement in adults needs to be better characterized for appropriate management
of these cases. Several questions remain to be answered in these cases.
1. Do these cases differ from the pediatric ones in biology or prognosis?
2. What is the appropriate treatment for these patients?
3. Are there cases of large B-cell lymphoma with IRF4 rearrangement in cases currently being diagnosed as;
1. diffuse large B-cell lymphoma, NOS, (germinal or non-germinal center type) with strong and diffuse MUM1
expression
2. follicular lymphoma, but with strong and diffuse MUM1 expression, particularly those with high grade features
4. When to suspect/perform FISH for IRF4 gene in large B-cell lymphomas with MUM1 expression?
5. This case is different from the reported cases that this is a double expressor with BCL2 and MYC expression
References:
Frauenfeld LAS et al. Blood Adv. 2021
Zhou L et al. Pathol Int. 2021
CopyDownload .nbib
Format:
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EAHP22-LYWS-1069
DIFFUSE LARGE B CELL LYMPHOMA WITH EXCEPTIONALLY HIGH MUTATIONAL BURDEN IN THE SETTING OF
AN ACQUIRED MUTATION OF PMS2 LEADING TO MICROSATELLITE INSTABILITY
Andrew Allbee* 1, Adam Bagg1, Guang Yang1, Ranran Zhang1
1Pathology and laboratory medicine, Hospital of the University of Pennsylvania, Philadelphia, United States
Case Description: A 56-year-old man with generalized lymphadenopathy and splenomegaly was diagnosed with diffuse
large B-cell lymphoma, NOS, germinal center B-cell type (DLBCL, GCB) on a lymph node (LN) biopsy. He was treated
with 6 cycles of R-EPOCH, but was refractory to therapy with progressive splenomegaly. The provided sections are from
the post-therapy splenectomy that showed histologically and immunophenotypically identical DLBCL, GCB. Patient has a
family history of B-cell lymphoma (uncle: DLBCL; cousin: follicular lymphoma).
Biopsy Fixation Details: 10% neutral buffered formalin.
Frozen Tissue Available: No
Details of Microscopic Findings: H&E stained sections show areas of necrosis with intervening sheets of medium to
large cells with round to quite irregular nuclei, vesicular chromatin and occasional nucleoli.
Immunophenotype: Flow cytometry: Monoclonal (kappa) CD10+ B-cells.
Immunohistochemistry: The neoplastic CD20+ PAX5+ B-cells are CD10+ BCL6+ but negative for MUM1, BCL2, MYC,
CD30, CD5, and EBER1 (ISH), with a proliferative (Ki67+) index approaching 100%. Subsequent analyses (prompted by
molecular studies, see below) show that the neoplastic cells lack expression of mismatch repair (MMR) protein PMS2, but
retain MLH1, MSH2, and MSH6. These stains performed on the pre-treatment LN show retained expression of all 4
mismatch repair (MMR) proteins. The neoplastic cells in both are PD-L1+ (10-20%).
Cytogenetics: Paraffin FISH studies performed on the LN are negative for a MYC translocation in 100 cells.
Molecular Studies: Massively parallel sequencing (MPS) targeting oncogenic mutations on the spleen shows 8 disease
associated variants (DAVs) and 41 variants of undetermined significance (VUSs), mostly frameshift indels in
homopolymeric regions. PCR for microsatellite instability (MSI) reveals instability of 3 out of 5 tested loci, demonstrating
MSI-high status. Subsequent MPS targeting genes implicated in homologous recombination reveal a splice site mutation
in PMS2 and frameshift mutation in NBN, as well as 5 additional VUSs. MPS on the pre-therapy LN revealed 3 DAVs and
14 VUSs (latter all in one gene), none of which were detected in the spleen. Immunoglobulin heavy chain gene (IGH) PCR
neither confirmed nor excluded a clonal relationship between the pre- and post-chemotherapy DLBCLs.
Proposed Diagnosis: Refractory DLBCL, GCB (with exceptionally high mutational burden in the setting of MSI due to
PMS2 loss, likely a consequence of an acquired PMS2 mutation).
Interesting Feature(s) of Submitted Case:
- DLBCL with exceptionally high mutational burden in the setting of MSI
with MMR deficiency due to PMS2 loss, most likely secondary to PMS2 mutation, following therapy for a DLBCL without
high mutational burden and presence of intact PMS2 expression
- PMS2 mutation likely somatic, given absence of classic Lynch syndrome features and presence of PMS2 protein in
pre-therapy LN biopsy
- NBN mutation possibly germline* (and may account for family history); together with PD-L1 expression (even in pretherapy LN) may be mechanistic in high mutational burden
- Clonal relationship between the two DLBCLs (LN and spleen) could be neither confirmed nor excluded by limited
IGH PCR; however, targeted mutational profiles are quite distinct, suggesting distinct, unrelated DLBCLs.
- MSI and PD-L1 expression is increasingly recognized in lymphomas, with potential roles in prognosis and
determining susceptibility to immune checkpoint inhibitor therapy
(* testing pending)
References: J Pathol Transl Med. 2021 Nov 16. doi: 10.4132/jptm.2021.10.15.
Cancer Med. 2020 Apr;9(7):2330-2342. doi: 10.1002/cam4.2870.
J Exp Med. 2013 Aug 26;210(9):1729-42. doi: 10.1084/jem.20122842.
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EAHP22-LYWS-1073
A CASE OF LARGE B-CELL LYMPHOMA WITH 11Q ABERRATION WITH SLOW TUMOUR PROGRESSION
Kwok Him Rex Au Yeung* 1, 2, Ingram Iaccarino2, Sarah Reinke2, Frank Brasch3, Kai Wegehenkel4, Wolfram Klapper2
1PATHOLOGY, THE UNIVERSITY OF HONG KONG, Pokfulam, Hong Kong, 2Pathology, University of Kiel / University
Hospital Schleswig-Holstein, Kiel, 3Pathology, Klinikum Bielefeld Mitte, 4Hematology, Oncology and Palliative Care,
Academic Teaching Hospital Bielefeld, Bielefeld, Germany
Case Description: A 19-year-old man presented with an enlarged left cervical lymph node in 2016. Excisional biopsy of
the node showed large B-cell lymphoma with 11q aberration (previously known as “Burkitt-like lymphoma with 11q
aberration”). The patient lost to follow-up and did not undergo chemotherapy or radiotherapy. In 2018, he returned with a
large tumour over the left tonsil with dysphagia and weight loss of 10 kg. Biopsy of this tumour also showed large B-cell
lymphoma with 11q aberration. IGH PCR confirmed that both the 2016 and the 2018 lymphomas were of the same clonal
origin. Bone marrow biopsy was negative. The patient was treated with R-CHOP14 for a total of eight cycles, and he was
in remission as of January 2022.
Biopsy Fixation Details: The lymphoma tissue was fixed in 10% neutral buffered formalin and embedded in paraffin wax.
Frozen Tissue Available: No
Details of Microscopic Findings: Histology of the 2016 lymph node showed a partially effaced nodal architecture. The
lymph node was infiltrated by medium to large lymphoid cells with centroblastic morphology. Mitotic figures and apoptotic
bodies were frequently identified. Scattered macrophages forming a “starry sky pattern” were seen in the background. The
cells in the 2018 tonsillar biopsy showed similar morphology.
Immunophenotype: The lymphoma cells in both biopsies were positive for CD20 and CD10, and they had a very high Ki67 proliferation index of 90% to 100%. BCL2, TdT and EBER were negative.
Cytogenetics: Not available
Molecular Studies: Both cases were positive for chromosome 11q aberration and negative for BCL2, BCL6, IRF4 and
MYC rearrangements by fluorescence-in-situ hybridization (FISH). PCR and Sanger sequencing of the IGH gene using
EuroClonality/BIOMED-2 primers showed that both the 2016 and 2018 tumours had almost identical IGH rearrangement,
apart from six-nucleotide insertion in the CDR3 region in the 2018 tumour.
Proposed Diagnosis: Large B-cell lymphoma with 11q aberration (previously called "Burkitt-like lymphoma with 11q
aberration" in the 2017 Revised 4th Edition of the WHO Classification of Lymphoid Neoplasms)
Interesting Feature(s) of Submitted Case: After local resection of the initial lymphoma, the patient was well for two
years despite no chemotherapy or radiotherapy was given. Though an isolated case, the findings here suggest that large
B-cell lymphoma with 11q aberration may have a less aggressive course compared with usual Burkitt lymphomas.
References: 1. Pienkowska-Grela B, Rymkiewicz G, Grygalewicz B, Woroniecka R, et al. Partial trisomy 11,
dup(11)(q23q13), as a defect characterizing lymphomas with Burkitt pathomorphology without MYC gene rearrangement.
Med Oncol. 2011; 28(4):1589-95.
2. Salaverria I, Martin-Guerrero I, Wagener R, Kreuz M, et al. A recurrent 11q aberration pattern characterizes a subset of
MYC-negative high-grade B-cell lymphomas resembling Burkitt lymphoma. Blood. 2014; 123(8):1187-98.
3. Au-Yeung RKH, Arias Padilla L, Zimmermann M, Oschlies I, et al. Experience with provisional WHO-entities large Bcell lymphoma with IRF4-rearrangement and Burkitt-like lymphoma with 11q aberration in paediatric patients of the NHLBFM group. Br J Haematol. 2020; 190(5):753-63.
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EAHP22-LYWS-1086
LARGE B-CELL LYMPHOMA WITH CONCURRENT IRF4 AND BCL2 TRANSLOCATIONS
James Cook* 1, Caroline Astbury1
1Laboratory Medicine, Cleveland Clinic, Cleveland, United States
Case Description: The patient is a 72 year old man who presented with throat pain and difficulty swallowing that did not
improve following antibiotic therapy. ENT evaluation revealed a tonsil mass which was biopsied. Subsequent CT/PET
imaging showed cervical, retroperitoneal, and external iliac adenopathy.
Biopsy Fixation Details: Buffered formalin.
Frozen Tissue Available: N/A
Details of Microscopic Findings: The histologic sections show squamous epithelium with an underlying diffuse infiltrate
of large transformed lymphocytes.
Immunophenotype: Immunohistochemical stains show the large atypical cells to be positive for CD45, CD20, CD10,
BCL6, and MUM1. The large cells are negative for CD5, CD15, CD23, CD30, EMA, ALK1, and Cyclin D1. Approximately
10% of cells are weakly positive for BCL2 and 40% of nuclei are positive for MYC with variable intensity. An EBER in situ
hybridization stain is negative. A Ki67 stain is positive in 90% of nuclei.
Cytogenetics: FISH studies were positive using a BCL2 break-apart probe (79% of nuclei) and IRF4 break-apart probe
(67% of nuclei). Additional studies were positive using an IGH/BCL2 dual color, dual fusion probe (48% of nuclei). An
IGH break-apart probe was positive (94%) with a one-yellow, one-red, one-green pattern. FISH studies using BCL6
break-apart, MYC break-apart, and IGH/MYC fusion probes were within normal limits.
Molecular Studies: Not performed.
Proposed Diagnosis: Diffuse large B-cell lymphoma with concurrent BCL2 and IRF4 rearrangements.
Interesting Feature(s) of Submitted Case: Large B-cell lymphoma with IRF4 rearrangement (LBL-IRF4) is a recently
identified subtype of large B-cell lymphoma often presenting in childhood or young adults, although it may occur at any
age. LBL-IRF4 generally presents with low stage disease involving Waldeyer's ring, head and neck lymph nodes, or GI
tract. While a subset of cases are known to harbor concurrent BCL6 rearrangements, BCL2 rearrangements have been
reported to be virtually absent.
This case displays some features commonly reported in LBL-IRF4, such as presentation as a tonsillar mass and an
aberrant phenotype with coexpression of CD10, BCL6, and MUM1. However, the patient's older age, advanced (stage III)
disease, and presence of coexisting BCL2 and IRF4 rearrangements is unusual for LBL-IRF4.
In the prior literature, only rare cases of concurrent IRF4 and BCL2 rearrangements have been reported, each
representing a complex rearrangement.1,2 The FISH signal patterns in this case suggest that it does not contain two
independent IGH::BCL2 and IGH::IRF4 rearrangements, raising the possibility of a complex three-way IGH::BL2::IRF4
rearrangement although direct confirmation of a three-way rearrangement is not available.
Additional studies of these rare cases will assist in determining whether cases with this constellation of findings should be
accepted as part of the spectrum LBL-IRF4, or whether these are better considered to represent diffuse large B-cell
lymphoma, not otherwise specified.
References: 1. Tabata R, Yasumizu R, Tabata C, et al. Double-hit lymphoma demonstrating t(6;14;18)(p25;q32;q21),
suggesting two independent dual-hit translocations, MYC/BCL-2 and IRF4/BCL-2. J Clin Exp Hematop. 2013;53(2):14150.
2. Frauenfeld L, Castrejon-de-Anta N, Ramis-Zaldivar J, et al. Diffuse large B-cell lymphomas in adults with aberrant
coexpression of CD10, BCL6, and MUM1 are enriched in IRF4 rearrangements. Blood Adv 2021;
bloodadvances.2021006034. doi: https://doi.org/10.1182/bloodadvances.2021006034
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EAHP22-LYWS-1093
PEDIATRIC-TYPE FOLLICULAR LYMPHOMA IN A YOUNG MALE WITH 10 YEARS OF FOLLOW-UP AND
REVEALING MOLECULAR STUDIES
Meredith Nichols* 1, Sarah Ondrejka1
1Robert J. Tomsich Pathology and Laboratory Medicine Institute, Cleveland Clinic, Cleveland, United States
Case Description: A 21-year-old male developed an isolated, painless and palpable enlarged left cervical lymph node in
2011. He was diagnosed with an atypical follicular B-cell proliferation with features of pediatric-type follicular lymphoma
(PTFL) on excisional biopsy. He was asymptomatic with no evidence of disease on CT and was observed for the next ten
years. He developed alopecia areata and vitiligo. As these immune-mediated phenomena can be seen in systemic
lymphoma, this prompted review of the original pathology and imaging. The original biopsy specimen underwent
additional testing, and imaging was performed.
Biopsy Fixation Details: The specimen was fixed in 10% neutral buffered formalin.
Frozen Tissue Available: No
Details of Microscopic Findings: The lymph node showed sinus obliteration by numerous large, expansile, irregularly
shaped follicles of varying size and shape with attenuated mantle zones. The follicles lacked polarization and were
comprised of haphazardly arranged centroblasts and centrocytes with occasional tingible body macrophages.
Immunophenotype: Flow cytometry showed an abnormal CD10+ monotypic kappa population comprising 20% of total
events. Immunohistochemistry showed that cells within the expanded follicles expressed CD20, BCL6, CD10, and CD43,
and were negative for cyclin D1, BCL2, and CD5. CD21 highlighted disorganized and expanded dendritic cell meshworks.
Follicular Ki-67 proliferative index was 80-90% and accentuated the lack of polarization. Chromogenic in situ hybridization
for EBV-encoded RNA (EBER) was negative. Ten years later, dual multiplex in situ hybridization for kappa and lambda
showed kappa predominance in a subset of follicles.
Cytogenetics: Not performed.
Molecular Studies: B-cell clonality studies using BIOMED-2 PCR primers showed no evidence of a clonal rearrangement
in immunoglobulin heavy chain or kappa loci. Ten years later, targeted next generation sequencing performed on
extracted DNA from the 2011 biopsy identified a missense mutation in exon 2 of MAP2K1 p.(Lys57Glu) with a variant
allele fraction of 7%. Mutations in other genes including CREBBP, EZH2, TNFRSF14, and KMT2D were not detected.
Proposed Diagnosis: Pediatric-type follicular lymphoma
Interesting Feature(s) of Submitted Case: In 2011, the diagnosis of atypical follicular B-cell proliferation with features of
PTFL was justified for many reasons. The differential included florid reactive follicular hyperplasia with a clonal B-cell
population by flow cytometry in an otherwise histologically reactive proliferation; it was cautioned that viral etiologies
should be considered. A clone was not detected by PCR studies, but the histology was unusual with highly disrupted
nodal architecture. The follicles lacked medium-sized blastoid cells described in PTFL, but clearly lacked organization and
polarity and harbored high-grade histology. Expression of CD43 and negative BCL2 were abnormal and a clear-cut
abnormal population was identified by flow cytometry. The patient’s age did not preclude a diagnosis of PTFL.
The patient had negative imaging studies, no symptoms related to lymphoma and received no radiation or
immunochemotherapy. Look-back interpretation of the histology was the same ten years later, and it was possible to
clearly see the kappa-restricted B-cell follicles with a dual multiplex stain. The presence of the MAP2K1 variant, seen in
up to half of PTFL and thought to be a driver mutation of this entity, along with the absence of mutations commonly seen
in conventional FL helped confirm PTFL. There was no evidence of lymphadenopathy on repeat comprehensive CT scans
and no recommendation for the patient to continue seeing an oncologist.
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EAHP22-LYWS-1099
FOLLICULAR LYMPHOMA WITH IRF4 AND BCL2 REARRANGEMENTS
Ji Yuan* 1, Xinjie Xu1, Rebecca king1, Min Shi1, Rong He1, David Viswanatha1, Ellen McPhail1
1Pathology, Mayo Clinic, Rochester, United States
Case Description: 77-year-old male had right neck lymphadenopathy for 5 months, without B symptoms. By ultrasound,
a 1.2 cm circumscribed lesion and a 2.0 cm lymph node were found within the right neck inferior to the right
submandibular gland. The right neck lesion was biopsied. PET/CT scan performed after biopsy detected a 1.8 cm FDG
avid nodule near the splenic hilum with SUVmax 7.7, and multiple additional less intense smaller FDG avid hypodense
lesions scattered throughout the spleen with SUVmax 3.0. Spleen appeared normal in size. No other lymphadenopathy
was identified. Staging bone marrow was negative for lymphoma. He underwent R-CHOP chemotherapy.
Biopsy Fixation Details: 10% neutral buffered formalin.
Frozen Tissue Available: Not available.
Details of Microscopic Findings: The sections show a nodular lymphoid infiltrate with neoplastic follicles composed of
centrocytes, many intermediate-to-large cells with prominent nucleoli, and rare large Hodgkin-like cells. There is plasma
cell proliferation in the interfollicular areas.
Immunophenotype: The abnormal germinal centers are positive for CD10, CD20, PAX5, BCL2, BCL6 (weak), and
MUM1 with a high Ki-67 proliferative index (95%). Rare large cells are stained by CD30. B-cells are negative for CD5 and
cyclin D1. Mantle zone B-cells are attenuated by IgD. Plasma cells are polytypic by kappa and lambda immunoglobulin
light chains. CD21 stains follicular dendritic cell meshworks. EBER in situ hybridization is negative.
Cytogenetics: FISH study showed a BCL2 rearrangement in 79% of nuclei and an unbalanced DUSP22(IRF4)
rearrangement in 65% of nuclei. No rearrangement of MYC or BCL6, and no fusion of MYC and IGH were observed.
Karyotype was not performed.
Molecular Studies: 77-gene lymphoma NGS panel detected TET2 and DNMT3A mutations at a VAF of 3.0% and 3.5%,
respectively.
Proposed Diagnosis: Follicular lymphoma, grade 3A with IRF4 and BCL2 rearrangements
Interesting Feature(s) of Submitted Case: The 2017 WHO new provisional entity large B-cell lymphoma with IRF4
rearrangement occurs in children and young adults and doesn't have concurrent BCL2 rearrangement. Follicular
lymphoma with IRF4 and BCL2 rearrangements (FL-IRF4/BCL2) has not been reported. In our case, the lymphoma arose
in the head and neck region of an elderly male, had grade 3A FL morphology, and coexpressed CD10, BCL2, BCL6, and
MUM1 with a high Ki67 proliferative index. FISH study for BCL2, BCL6 and IRF4 gene rearrangements is recommended
for cases with aforementioned features. More patients are necessary to understand the clinical behavior and optimal
treatment for FL-IRF4/BCL2.
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EAHP22-LYWS-1103
BURKITT-LIKE LYMPHOMA WITH 11Q ABERRATION
Suvarna Deshmukh-Rane* 1, Gordana Raca1, Alexandra E. Kovach1
1Department of Pathology and Laboratory Medicine, Children’s Hospital Los Angeles, Los Angeles, CA, United States
Case Description: A 15-year-old male presented with low grade fever, dysphagia, and a 4.8 cm right tonsillar mass. PET
CT scan demonstrated an enlarged level 2A cervical lymph node and sclerosis in the right humerus. Right tonsillectomy
was performed.
Biopsy Fixation Details: Formalin
Frozen Tissue Available: Yes
Details of Microscopic Findings: Tonsillar tissue is involved by a diffuse proliferation of medium-sized lymphoma cells
with slight heterogeneity, round to slightly irregular nuclear contours, clumped chromatin, multiple nucleoli and scant
cytoplasm with numerous associated mitoses and apoptotic bodies and regional tumor cell necrosis.
Immunophenotype: Lymphoma cells are CD20+, PAX5+ B cells that co-express CD10, BCL6 and c-MYC and are
negative for BCL2, CD23, CD30, MUM1, CD3, CD5, TdT and EBER ISH. The Ki67 proliferation index approaches 100%.
Cytogenetics: Fluorescence in situ hybridization (FISH) studies showed no evidence of BCL6, C-MYC, IGH::BCL2,
or IRF4::DUSP22 gene rearrangements, but demonstrated gains of 11q23 with a cluster pattern and loss of
11q24. Chromosomal microarray (CMA) analysis revealed multiple clonal abnormalities, including copy number gains of
11q14.1q23.2 (36.6 Mb), 11q23.2q23.3 (5.6 Mb), 12p13.33q24.33 (133.6 Mb) and 13q31.3 (2.2 Mb); copy number losses
of 11q23.3q25 (15.3 Mb), 14q32.33 (178 kb), and 14q32.33 (931 kb); and copy neutral loss of heterozygosity (CN-LOH) of
4q12q35.2 (133.8 Mb) and 17q21.31q25.3 (38.2 Mb).
Molecular Studies: An institutional pan-pediatric cancer next-generation sequencing (NGS) panel (OncoKids®; Hiemenz,
J Mol Diagn 2018) detected a variant of strong clinical significance in the PIK3R1 gene [p.Asn564Asp, 39% variant allele
frequency (VAF)], and variants of potential clinical significance in GNA13 (p.Met68Lys, 81% VAF), DDX3X (p.Val419Gly,
81% VAF), and PHF6 (p.Cys280Trp, 81% VAF). A variant of unknown significance was detected in RHOA (p.Tyr34Phe,
3% VAF).
Proposed Diagnosis: Burkitt-like lymphoma with 11q aberration (BLL-11q)
Interesting Feature(s) of Submitted Case: BLL-11q typically shows a localized nodal presentation in the head and neck
region (Salaverria, Blood 2014; Leoncini, WHO Classification 2017). Our case presented as a tonsillar mass. Gain of
chromosome 12 is observed as a recurrent abnormality in BLL-11q. The significance of the remaining abnormalities
detected by CMA (3q31.3 gain, 14q32.33 and 14q32.33 loss, and CN-LOH of 4q12q35.2 and 17q21.31q25.3) in the
pathogenesis of BLL-11q is unknown (Gonzalez-Farre, Haematologica 2019).
Mutations in BLL-11q differ from those of Burkitt lymphoma (Wagener, Blood 2019). The significance of the DNA variant
of strong significance in PIK3R1 and of the variants of potential clinical significance detected in our case is unknown
(Valentin-Vega, Scientific Reports 2016). Similarly, RHOA mutations (Todd 2015 Genes) are not reported in BLL-11q,
although inactivating mutations in this gene have been described in Burkitt lymphoma (O'Hayre, Oncogene 2016).
Our patient achieved complete radiologic response following systemic chemotherapy.
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EAHP22-LYWS-1109
PRIMARY MEDIASTINAL LARGE B-CELL LYMPHOMA WITH TRIPLE HIT
Andrew L. Feldman* 1, Lisa Rimsza2, Patricia Greipp1
1Laboratory Medicine and Pathology, Mayo Clinic, Rochester, 2Laboratory Medicine and Pathology, Mayo Clinic,
Scottsdale, United States
Case Description: A 23 year-old female presented with syncope and was found to have a large mediastinal mass with
pleural effusion. PET highlighted a liver lesion and retroperitoneal lymphadenopathy. A mediastinal biopsy (not available)
was reported as consistent with primary mediastinal large B-cell lymphoma (PMBCL) with MYC rearrangement (BCL2 and
BCL6 reported non-rearranged). The patient was treated with dose-adjusted EPOCH-R with a brief change to RCHOP. She had refractory disease with persistent mediastinal mass and underwent rebiopsy 8 months after initial
diagnosis. The submitted case is the rebiopsy specimen.
Biopsy Fixation Details: Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Residual thymic tissue and a necrotic mass-forming lesion containing diffuse sheets of
medium to large atypical lymphocytes with abundant cytoplasm and prominent central nucleoli.
Immunophenotype: Positive: CD45, CD20, PAX5, BCL6, MUM1, BCL2, Ki67 (~70%)
Partial/weak: CD19, MAL, PD-L2, cyclin D1, p63
Negative: CD3, CD5, CD10, CD15, CD23, CD30, MYC, EBER
Cytogenetics: MYC/IGH fusion (90%), BCL2 rearrangement (57%), and BCL6 rearrangement (90%, with 5’ signal
amplification). JAK2 breakapart probe, 3-4 intact copies. No CCND1 rearrangement.
Molecular Studies: Nanostring Lymph3Cx: Primary mediastinal B-cell lymphoma (probability 1.00).
Proposed Diagnosis: PMBCL with MYC, BCL2, and BCL6 rearrangements
Interesting Feature(s) of Submitted Case: PMBCL with a triple hit (TH) has not been reported. A case of PMBCL with a
double hit (DH; MYC and BCL6) was reported in a 15 year old female without long-term follow-up (1). A PMBCL-DH also
was presented at the 2016 EAHP meeting and its classification discussed (2). The panel emphasized retaining PMBCL
and other cases with specific diagnoses (e.g., primary CNS lymphoma) within their original diagnostic categories rather
than classifying them as high-grade BCL with DH/TH. An interim advance has been Lymph3Cx, an accurate molecular
classification assay distinguishing PMBCL from DLBCL (3). The result in the present case supports retaining its
classification as PMBCL. The young age of the patient and presentation with a large, symptomatic mediastinal mass also
support this diagnosis. However, the patient also had limited extramediastinal disease on initial imaging. The rather weak
expression of MAL and PD-L2, lack of CD23 or CD30 expression, and low-level gain without amplification of 9p24.1
(JAK2) also are equivocal findings. Interestingly, the original diagnostic specimen was reported to lack BCL2 and BCL6
rearrangements, and the BCL2 rearrangement in the current specimen was seen in fewer cells than the MYC and BCL6
rearrangements. Thus, the TH could possibly represent clonal evolution since initial diagnosis. The identification of
MYC/IGH fusion argues against a “pseudo-TH” (with MYC/BCL6 fusion). We favor classifying this case as PMBCL,
though there are some ambiguous features. The treatment refractoriness emphasizes the need for further study of
PMBCL with DH/TH to determine whether more aggressive treatment regimens might be warranted.
References:
1.
G. Campuzano-Zuluaga et al., Primary Mediastinal Large B-Cell Lymphoma With Translocations Involving BCL6
and MYC (Double-Hit Lymphoma). Am J Clin Pathol 145, 710-716 (2016).
2.
L. Rimsza et al., The clinicopathologic spectrum of mature aggressive B cell lymphomas. Virchows Arch 471,
453-466 (2017).
3.
A. Mottok et al., Molecular classification of primary mediastinal large B-cell lymphoma using routinely available
tissue specimens. Blood 132, 2401-2405 (2018).
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EAHP22-LYWS-1112
ILEOCOLIC INTUSSUSCEPTION AND ATYPICAL FISH SIGNAL PATTERN IN A PEDIATRIC PATIENT WITH LARGE
B-CELL LYMPHOMA WITH IRF4 REARRANGEMENT
Dehua Wang* 1, Janice Ahn2
1Pathology and Lab Medicine, Rady Children's Hospital UCSD, San Diego, 2Pathology, Allegheny General Hospital,
Pittsburgh, United States
Case Description: This was a 7-year old male with no past medical history who presented with intermittent abdominal
pain for three days. A post-enema ultrasound revealed a 3cm persistent ileocolic intussusception in which a suspicious
area possibly represented prominent nodal tissue or a soft tissue mass. The patient underwent diagnostic laparoscopy for
definitive management. At the time of intraoperative reduction, a mass was identified in the terminal ileum acting as a lead
point, contributing to persistent intussusception. Therefore, an ileocecectomy was performed.
PET scan showed no additional foci of disease, consistent with group A/low risk category of stage 2 disease. The patient
has been doing well after the surgery. No chemotherapy has been given.
Biopsy Fixation Details: The specimen was received in fresh; subsequently fixed in 10% buffered formalin.
Frozen Tissue Available: No
Details of Microscopic Findings: Sections revealed an atypical lymphoid follicular proliferation with large, back-to-back
follicles in mucosa and submucosa focally extending to the serosa. The expanded follicles demonstrated loss of
polarization, rare tangible-body macrophages and loss of mantle zones. The follicles were predominantly composed of
medium to large-sized centroblasts with scattered centrocytes. Occasional mitotic figures were seen. Focal mucosal
surface erosion with necrosis is present.
Immunophenotype: The neoplastic cells of atypical follicles were positive for CD20, CD79a, CD10, BCL-6, and MUM-1,
while partially and weakly positive for BCL2. CD5 was weekly positive in a subset of the neoplastic cells, in contrast to
strongly positive CD5 staining of surrounding scattered T-cells. CD21 revealed prominent expansion of follicular dendritic
meshwork, disrupted meshwork and loss of meshwork in focal area. The proliferative index indicated by Ki-67 was high,
approximately 80%. CD3 highlighted few scattered T-cells among the neoplastic cells and interfollicular areas. EpsteinBarr virus-encoded RNA (EBER) in situ hybridization was negative. Flow cytometric analysis was not performed.
Cytogenetics: Fluorescence in-situ hybridization (FISH) studies were performed on formalin-fixed paraffin embedded
(FFPE) tissue sections at Cincinnati Children’s Hospital Medical Center Cytogenetic Laboratory, using IRF4 Break Apart
probe revealed break apart signals with two patterns, 2 fusions with 2 copies of 5’IRF4 (6p25.3) in 24.5% of cells and 3
fusions with two copies of 5’IRF4 (6p25.3) in 47% of cells, suggesting atypical IRF4 (6p25.3) gene rearrangement. No
MYC, BCL2 and BCL6 rearrangements were detected.
Molecular Studies: RT-PCR performed on extracted DNA from formalin-fixed paraffin embedded tissue at ARUP
Laboratory revealed detectable monoclonal IgH and IgK rearrangements.
Proposed Diagnosis: Large B-cell lymphoma with IRF4 rearrangement
Interesting Feature(s) of Submitted Case: 1. Occurring in unusual site of terminal ileal Peyer’s patches and clinical
presentation of ileocolic intussusception that has not been reported. 2. Atypical IRF4 gene rearrangement with two signal
patterns by FISH. 3. Unusual partial co-expression of CD5, BCL2 and CD10 in lymphoma cells. 4. Some features of
follicular lymphoma 3B.
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EAHP22-LYWS-1129
BURKITT LIKE LYMPHOMA WITH 11Q ABERRATION
Katherine Morgan* 1, Maryjka B. Blaszczyk1, Yi Sun1
1Pathology, Rutgers Robert Wood Johnson Medical School, New Brunswick, United States
Case Description: A 13-year-old girl presented with a 2 week history of a nonpainful nonerythematous right neck mass.
She denied fevers, weight loss, or night sweats. An ultrasound of the neck revealed an enlarged hypoechoic cervical level
II lymph node measuring 3.6 cm in greatest dimension. A chest X-ray as well as CT scans of the chest, abdomen and
pelvis were unremarkable. She subsequently underwent an excision of the right neck mass which revealed Burkitt-like
lymphoma with 11q aberration. The patient was treated per protocol ANHL1131 group B. She has been in remission for 4
years since initial diagnosis.
Biopsy Fixation Details: Portions of fresh tissue were sent for flow cytometry and cytogenetic studies; the remainder of
the specimen was fixed in 10% buffered neutral formalin for at least 24 hours before processing.
Frozen Tissue Available: No frozen tissue was obtained for this specimen.
Details of Microscopic Findings: Hematoxylin and eosin (H&E) stained sections show a diffuse infiltrate of atypical
lymphoid cells that are intermediate in size with scant cytoplasm, round to irregular nuclear contours, course to finely
dispersed chromatin, and variably distinct nucleoli. Scattered throughout the infiltrate were numerous tingible body
macrophages imparting a so-called starry sky appearance. Mitotic figures and apoptotic bodies were readily apparent. A
small portion of the mass demonstrated residual normal lymph node architecture with reactive germinal centers present.
Immunophenotype: By immunohistochemistry, the lymphoma cells were diffusely positive for CD20, PAX5, CD10, BCL6
and MUM1. CMYC was positive in 40-50% of cells. BCL2 was positive in 50-60% of cells and showed variable staining
intensity. These cells were negative for CD30 and TdT. CD3 highlighted few scattered background T-cells. The
proliferation rate by Ki67 was estimated at 95%. By flow cytometry, an abnormal B-cell population is identified, comprising
75% of the total cells analyzed, which were positive for CD19, CD20, CD10, CD38, and kappa light chain, while negative
for CD5 and lambda light chain. EBER in situ hybridization was negative.
Cytogenetics: Karyotype: 44,X,-X,-6,der(6)t(6;11)(p23;q21),der(11)t(6;11)(p21.3;q24)
There is loss of chromosomes X and 6, with unbalanced translocation between 6 and 11, resulting in gain of 11q21-q24
and loss of 11q24 terminus.
Fluorescence in situ hybridization (FISH) studies found a duplication of the segment of chromosome 11q23 containing the
MLL (KMT2A) gene, and negative for translocations involving BCL6 and MYC; Negative for fusion of the IgH and BCL2
genes.
Molecular Studies: Not performed.
Proposed Diagnosis: Burkitt like lymphoma with 11q aberration.
Interesting Feature(s) of Submitted Case: We present a rare diagnostic entity of Burkitt like lymphoma with 11q
aberration, including detailed clinical, morphologic, immunophenotypic, and cytogenetic information. The interesting
feature of our case is that the lymphoma expresses BCL2 and MUM1, which are mostly negative among reported BLL11q cases, suggesting heterogeneity of this provisional entity.
References: 1.Salaverria I, Martin-Guerrero I, Wagener R, et al. A recurrent 11q aberration pattern characterizes a
subset of MYC-negative high-grade B-cell lymphomas resembling Burkitt lymphoma. Blood. 2014;123(8):1187-1198.
2.Gonzalez-Farre B, et al. Burkitt-like lymphoma with 11q aberration: a germinal center-derived lymphoma genetically
unrelated to Burkitt lymphoma. Haematologica. 2019;104(9):1822-1829.
3. Wagener R, et al. The mutational landscape of Burkitt-like lymphoma with 11q aberration is distinct from that of Burkitt
lymphoma. Blood. 2019 Feb 28;133(9):962-966.
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EAHP22-LYWS-1133
FOLLICULAR B-CELL LYMPHOMA OF THE TONSIL PROGRESSING TO HIGH GRADE B-CELL LYMPHOMA WITH
MYC/IRF4 ABERRATION
Giorgio Alberto Croci* 1, 2, Sarah Reinke2, Wolfram Klapper2
1Department of Pathophysiology and Transplantation, Università di Milano, Milano, Italy, 2Department of Pathology,
Hematopathology Section and Lymph Node Registry, University of Kiel / University Hospital Schleswig-Holstein, Kiel,
Germany
Case Description: 49 y.o., male.
In May 2016, the patient refers to the otorhinolaryngology department, complaining of a tonsillar swelling. Past medical
history is unremarkable. At clinical examination,: sole finding of monolateral tonsillar enlargement. An incisional biopsy
(biopsy #1) is performed, in which a diagnosis of follicular B-cell lymphoma (grade I-II, with grade IIIa areas) is rendered.
Staging reveals a localized disease (involvement of a single regional lymph node at CT scan; BMB negative); no systemic
symptoms. The patients achieves complete response after local radiotherapy, which was maintained for 20 months.
In February 2018, the patient presents with rapidly enlarging cervical lymph nodes. To exclude a shift to an aggressive
lymphoma, a bioptic sampling is performed (biopsy #2), on which a B-cell lymphoma with high grade morphology is
observed (further discussed). Staging reveals a stage IIIA disease (cervical and abdominal lymph nodes; BMB negative);
no systemic symptoms. Partial remission achieved under R-CHOEP regimen; candidate to ASCT.
Biopsy Fixation Details: 10% buffered formalin fixed, paraffi embedded
Frozen Tissue Available: No
Details of Microscopic Findings: Biopsy #1 (2016): nodular to diffuse proliferation of centrocytic to centroblastic B-cells,
satisfying the criteria follicular B cell lymphoma (grade I/II, with limited grade IIIa areas)
Biopsy #2 (2018): diffuse proliferation of medium sized to large cells, with round to ovoid nuclei, with single to multiple,
small nucleoli.
Immunophenotype: Biopsy #1 (2016) Positive: CD20, Bcl2, CD10, Bcl6, MUM1. Negative: CD5, CyclinD1. Ki67 ~15%
Biopsy #2 (2018) Positive: CD20, Bcl2, CD10, Bcl6, MUM1, c-myc (50-60%). Negative: CD5-, CyclinD1-, TdT-. Ki67
~60%
Cytogenetics: Not performed
Molecular Studies: IGH rearrangement analysis showed clonal identity between both lesions
FISH, biopsy #1: BCL2 copy number gain. No rearrangements affecting BCL2, IRF4, BCL6 and MYC
FISH, biopsy #2: BCL2 copy number gain, MYC and IRF4 break (MYC/IGH negative, IGH in normal configuration). No
BCL2 nor BCL6 rearrangements.
Proposed Diagnosis: High grade B-cell lymphoma, with MYC and IRF4 rearrangements, transformed from FL.
Interesting Feature(s) of Submitted Case: Follicular lymphoma of the tonsil is rare; furthermore, this is a peculiar case
of B-cell lymphoma fulfilling, at relapse, some of the criteria for the category of large B-cell lymphoma with IRF4
rearrangement, but transforming from a previous FL and carrying few "high grade" features. The available data point to
IRF4 aberration as a primary alteration occurring in a molecularly defined subset of GCBderived lymphomas, from which
secondary imbalances may stem, whereas a progression from a FL has not been yet documented.
In our case, IRF4 break occurred as a secondary aberration, coupled with MYC break. The latter features a non-IGH
rearrangement and thus its impact on the biology of the cell is not clear, but it may be responsible for the non
responsiveness observed, in contrast to the expected behavior of large B-cell lymphoma with IRF4 aberration, which
tends to portend a good response to immuno-chemotherapy.
References: Salaverria I, et al. Blood. 2011;118(1):139-47. doi: 10.1182/blood-2011-01-330795. Salaverria I et al. Genes
Chromosomes Cancer. 2013;52(2):150-5. doi: 10.1002/gcc.22014.
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EAHP22-LYWS-1139
A CASE OF LARGE B CELL LYMPHOMA WITH IRF4 REARRANGEMENT IN AN ELDERLY PATIENT.
Charlotte Syrykh* 1, 2, Gerard Frigola1, María Dolores Ferrer3, Francesc Cobo4, Itziar Salaverria5, Julia Salmeron6, Elias
Campo1, 5, Olga Balague1
1Pathology, Hospital Clinic de Barcelona, Barcelona, Spain, 2Pathology, IUCT-Oncopole, CHU Toulouse, Toulouse,
France, 3Pathology, 4Hematology, Hospital Nostra Senyora de Meritxell, Escaldes-Engordany, Andorra, 5Pathology,
Institut d'Investigacions Biomèdiques August Pi i Sunyer, 6Pathology, Institut d'investigations Biomèdiques August Pi i
Sunyer, Barcelona, Spain
Case Description: An 87-year-old female was admitted to the Hospital with complaints of general weakness, epigastric
pain, nausea, and weight loss of 10kg in two months. The medical history was only related to cardiovascular disorders.
The family history found one son died of T-cell lymphoma. Her physical examination on admission was
unremarkable. Laboratory tests showed anemia (9.7g/dl) and lymphopenia (420/mm3) with normal LDH level. Positron
emission tomography/computed tomography (CT) showed supra- and infradiaphragmatic lymphadenopathies and
heterogenous hepato-splenomegalia with hyperintense lesions (SUV max 30). The histologic analysis of a supraclavicular
lymph node was consistent with a diffuse large B-cell lymphoma (DLBCL) with a germinal center phenotype and coexpression of MUM1. To date, the patient is being treated with a combination of rituximab plus cyclophosphamide,
doxorubicin, vincristine, and prednisolone. A follow-up CT scan after 3 cycles showed complete regression of all initial
lesions.
Biopsy Fixation Details: Formol
Frozen Tissue Available: No
Details of Microscopic Findings: Excisional biopsy of a supraclavicular lymph node showed architecture effacement by
an atypical lymphoid proliferation with a follicular and diffuse growth pattern. The proliferation was mainly composed of
centroblast-like medium to large-sized cells.
Immunophenotype: The neoplastic cells were positive for CD20, CD10, BCL6 and MUM1. BCL2 (clone E17) and MYC
were negative. CD21 highlighted focus of follicular dendritic cell networks. The Ki67 proliferation rate was around
70%. EBV-encoded small RNA (EBER) was negative in tumor cells.
Cytogenetics: FISH analysis with IRF4 break-apart probe showed IRF4 gene rearrangement.
No rearrangements of BCL2, BCL6 or MYC were observed.
Molecular Studies: Targeted-NGS with a B-cell lymphoma panel is being performed and should help to
better characterized this lymphoma and identify whether it shares abnormalities with the pediatric large B-cell Lymphoma
with IRF4 rearrangement (LBCL-IRF4) entity.
Proposed Diagnosis: Large B cell lymphoma with IRF4 rearrangement.
Interesting Feature(s) of Submitted Case: This case emphasizes the heterogeneity of B-cell lymphomas
exhibiting IRF4 rearrangements. Indeed, the provisional entity referred to as LBCL-IRF4 in the latest WHO classification
corresponds to lymphoproliferative disorders occurring mainly in young patients, at a localized stage in the head and neck
region, with good prognosis.1–3 However, recent studies have also reported such IRF4-rearranged B-cell lymphomas
occurring in adult patients, particularly in those with aberrant co-expression of CD10, BCL6, and MUM1.4,5 These cases
were found to display some clinical and molecular differences compared with the pediatric counterpart, suggesting that
LBCL-IRF4 in adults might be a distinct entity.4–6 Nevertheless, further studies are needed to better define this group as
only few cases have been reported so far, with a probable underestimation since IRF4 assessment is not part of the
routine panel for adult DLBCL.
Thus, we suggest that screening for IRF4 rearrangement should be considered in patients of any age with large B-cell
lymphoma of germinal center origin with MUM1 expression, regardless of the clinical presentation.
References: 1.
Swerdlow SH et al. Blood. 2016;127(20):2375–2390.
2.
Ramis-Zaldivar JE et al. Blood. 2020;135(4):274–286.
3.
Salaverria I et al. Blood. 2011;118(1):139–147.
4.
Frauenfeld LAS et al. Blood Advances. 2021; bloodadvances.2021006034.
5.
Zhou L et al. Pathol Int. 2021;71(3):183–190.
6.
Büyüktaş D et al.Turk J Haematol. 2020;37(4):292–294.
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EAHP22-LYWS-1142
A CASE OF LARGE B-CELL LYMPHOMA WITH IRF4 REARRANGEMENT
Austin Gray* 1, Yan Liu1, Jun Wang1
1Department of Pathology and Laboratory Medicine, Loma Linda University Health, Loma Linda, United States
Case Description: A 57-year-old male presented to an outside facility for sudden onset of right-sided throat pain.
Laboratory testing for comprehensive metabolic panel and complete blood count were unremarkable. Physical
examination was initially suggestive of a right tonsil stone. However, follow up computed topography (CT) scan of the
neck showed an irregular, inhomogeneous 4-centimeter right tonsil soft tissue lesion, concerning for malignancy. Follow
up biopsy at an outside facility initially returned as squamous epithelium with focal ulcerative debris and prominent
subepithelial nodular reactive lymphoid hyperplasia. A repeat biopsy was performed from the right tonsil lesion to rule out
a lymphoid disorder.
Biopsy Fixation Details: The specimen was received in 10% neutral-buffered formalin, weighing 1 gram, and measuring
2.0 x 1.4 x 0.6 cm in aggregate composed of tan soft tissue fragments. The fragments were wrapped in biowrap to
prevent loss of tissue and totally embedded in paraffin within a single cassette. The specimen was then sectioned at 5mm thickness and stained with hematoxylin-eosin or counterstained with hematoxylin for immunohistochemistry.
Frozen Tissue Available: No
Details of Microscopic Findings: The initial histologic evaluation of the tissue fragments revealed areas of lymphoid
tissue underling squamous epithelium. There was partial involvement in the underlying lymphoid tissue by a diffuse
infiltrate of large cells with vesicular chromatin, occasional nucleoli, irregular nuclear membranes, and moderate amounts
of cytoplasm. Occasional areas of necrosis were present in the background.
Immunophenotype: The large cells were positive for CD45, CD20, BCL2, BCL6, MUM1, and weakly positive for CD10.
However, these large cells were negative for CD3, CD5, cyclin D1, EBER by in-situ hybridization, cytokeratin, p16, and
melanoma stains (S100, melanoma cocktail).
Cytogenetics: DUSP22-IRF4 break-apart probes were used to detect rearrangements involving DUSP22-IRF4 gene
region. The FISH analysis revealed an abnormal pattern (1-2R1-2G1-2F) in 90% of nuclei, which is indicative of gene
rearrangement at the DUSP22-IRF4 gene region.
A concurrent high-grade/large B-cell lymphoma FISH panel testing for BCL6 rearrangement, MYC rearrangement, MYC
amplification, and BCL2 rearrangement was performed but no rearrangements or amplifications were detected.
Molecular Studies: None performed.
Proposed Diagnosis: Large B-cell lymphoma with IRF4 rearrangement
Interesting Feature(s) of Submitted Case: This is a 57-year-old male who initially presented with tonsil pain and
imaging findings concerning for malignancy. Although the patient is within the known age range for large B-cell lymphoma
with IRF4 rearrangement, he is significantly older than the typical age at presentation, which is often seen in pediatric or
young adult patients. Furthermore, the intriguing co-expression of CD10, BCL6, and MUM1 prompted further investigation
into potential IRF4 rearrangement.
References: Swerdlow SH, Campo E, Pileri SA, et al. The 2016 revision of the World Health Organization classification of
lymphoid neoplasms. Blood. 2016;127(20):2375-2390. doi:10.1182/blood-2016-01-643569
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EAHP22-LYWS-1146
LARGE B-CELL LYMPHOMA WITH IRF4 REARRANGEMENT WITH UNUSUAL MORPHOLOGIC FEATURES
Tapan M. Bhavsar* 1
1PATHOLOGY, THE GEORGE WASHINGTON UNIVERSITY MEDICAL CENTER, Washington, DC 20037, United States
Case Description: A 25-year-old male presented with left lateral posterior neck and upper shoulder pain. CT-scan of the
neck showed tonsillar mass and cervical lymphadenopathy. A left tonsillar incisional biopsy was performed.
Biopsy Fixation Details: Incisional biopsy of the left tonsil; fixed in 10% neutral buffer formalin
Frozen Tissue Available: Not applicable
Details of Microscopic Findings: Sections of the left tonsil biopsy showed fragments of tonsillar tissue involved by
submucosal focally vaguely nodular (without recognizable mantle zones) and diffuse atypical cell infiltrate composed of
medium to large size with round to irregular nuclear contours, dispersed/variable chromatin and multiple small nucleoli
admixed with occasional small lymphocytes. Mitotic figures and apoptotic bodies are readily evident imparting a “starrysky” appearance.
Immunophenotype: The atypical cells were positive for CD20, PAX5 and C-MYC (variable); co-expressed CD10, BCL6
and MUM1; with a very high proliferative index on Ki-67 (~100%; 4+/4); showed focal positivity for p53; and were negative
for BCL2, CD30, cyclinD1 and EBER in-situ hybridization. CD21 showed focally expanded and disrupted/residual dendritic
meshworks associated with the vaguely nodular areas, and was negative in the diffuse areas. CD3 showed occasional
admixed reactive T-cells.
Cytogenetics: FISH analysis: DUSP22 (IRF4)/6p25.3 (IRF4 sep.) rearrangement in 92% of nuclei. No rearrangements of
MYC, BCL2 or BCL6 identified.
Molecular Studies: Not performed
Proposed Diagnosis: Large B-cell lymphoma with IRF4 rearrangement with unusual morphologic features
Interesting Feature(s) of Submitted Case: Presence of starry-sky pattern and frequent mitotic figures that are
conventionally negative in this entity (usually seen in pediatric-type follicular lymphoma)
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EAHP22-LYWS-1163
LARGE B CELL LYMPHOMA WITH IRF4 REARRANGEMENT INVOLVING THE SPLEEN.
Shuyu E* 1, Priyadarshini Kumar2, Gabriela Gheorghe2
1Pathology and Laboratory Medicine, University of Tennessee Health Science Center, 2Pathology, St Jude Children's
Research Hospital, Memphis, United States
Case Description: 18 years old boy with palpable fullness/lump to the left of the umbilicus for 2 months. This is painful to
palpation. CT demonstrates a 10.6 x 7.8 x 12.3 cm heterogenous but predominantly hypoechoic lesion involving the
medial aspect of the spleen with some lobulation to the superior lateral margins. It protrudes medially to the level of aorta.
But it appears to represent a single splenic mass.
Biopsy Fixation Details: NA.
Frozen Tissue Available: No.
Details of Microscopic Findings: Examination of multiple sections shows spleen with largely effaced architecture by an
abnormal lymphoid proliferation. The pattern of involvement is diffuse and focally nodular with sheets of moderate to large
cells with open chromatin, variably prominent nucleoli, some karyorrhexis and focal geographic necrosis. There is mild
pleomorphism.
A perihilar lymph node is negative for malignancy.
Immunophenotype: The malignant cells are diffusely positive for CD20, MUM1 (strong), CD10, PAX5, CD79A and BCL6 and negative for CD3, pancytokeratin, ALK1, TdT, CD5, cyclinD1, EBER, synaptophysin and S100.
BCL2 is positive in a large subset of the malignant cells. CD21 is negative in malignant cells and shows virtually no
residual follicular dendritic cell meshwork. Controls stained appropriately.
Cytogenetics: FISH analysis identified a rearrangement of the IRF4 in 54% nuclei.
Molecular Studies: Transcriptome (RNA-seq) analysis of this patient's tumor specimen is POSITIVE for IGH-IRF4 fusion
transcript.
Proposed Diagnosis: Spleen mass, excision:
Large B-cell lymphoma with IRF4 rearrangement
Interesting Feature(s) of Submitted Case: Unique location in spleen.
References: 1. Swerdlow SH. et al. WHO classification of Tumors of Hematopoietic and lymphoid tissues 2017.
2. Chisholm KM. et al. IRF4 translocation status in pediatric follicular and diffuse large B-cell lymphoma patients enrolled
in Children's Oncology Group trials. Pediatr Blood Cancer. 2019 Aug;66(8):e27770.
3. Ramis-Zaldivar JE. et al. Distinct molecular profile of IRF4-rearranged large B-cell lymphoma. Blood. 2020 Jan
23;135(4):274-286.
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EAHP22-LYWS-1164
DIFFUSE LARGE B-CELL LYMPHOMA OF THE TESTIS AND CNS WITH ABERRANT CO-EXPRESSION OF CD10,
BCL6 AND MUM1/IRF4, ABC-GEP, MCD/C5 GENETIC SUBTYPE AND IRF4 ALTERATION.
Leticia Quintanilla-Fend* 1
1Institute of Pathology, University of Tuebingen, Tuebingen, Germany
Case Description: A 78-year-old man presented with fatigue and night sweats. A right testicular mass was identified. An
orchiectomy was performed. A diagnosis of DLBCL was rendered. Staging MRT revealed a 13 x 8 mm lesion in the left
frontal region of the brain suggestive of lymphoma involvement. A BM biopsy was infiltrated by the DLBCL indicating a
Stage IVB. The patient received 6 cycles of R-CHOP and radiotherapy of the left testis. He achieved complete remission.
Eight months later a PET-CT scan demonstrated active axillary and inguinal lymphadenopathy. A salvage-therapy was
decided with R-BEAM followed by autologous stem cell transplantation. The patient was discharged in good general
condition and in complete remission.
Biopsy Fixation Details: 4% formalin
Frozen Tissue Available: No
Details of Microscopic Findings: The biopsy showed testicular tissue with diffuse infiltration by large lymphoid cells with
centroblastic morphology. There was focally a starry-sky pattern with abundant mitoses and apoptosis.
Immunophenotype: The tumor cells were CD20+, CD10+, BCL6+, MUM1+, BCL2+, around 25-30% MYC+ and a
proliferation rate of 100% (MiB1). CD3 showed few reactive lymphocytes.
Cytogenetics: FISH analysis with BCL2, BCL6, MYC, IRF4, IGH, IGK, IGL with break apart probes (BAP) was
performed. No breaks were detected in BCL2, BCL6, MYC, IRF4, IGH and IGL. In contrast an IGK break was identified
indicative of a translocation.
CGH demonstrated a complex karyotype with gains in chr1 q21.1-q25.2, chr2 p25.3-q37.3, chr 7 p22.3-q36.3, chr16
p13.3-q24.3, chr 17 q12, chr17 q22-q23.1, chr18 q21.33-q23, chr19 q13.11-q13.2, chr19 q13.31-q13.41, chr19 q13.42q13.43; losses of chr17 p13.2-p11.1, and CNN-LOH in chr2 p25.3-q37.3, chr3 q12.2-q29, chr6 p22.1-p21.31, chr11
p11.2-p11.12.
Molecular Studies: Gene expression profiling with Nanostring and HTG technologies demonstrated an ABC-gene
signature.
Mutational analysis with a SureSelectXT NGS (Agilent technology) panel of 66 genes demonstrated 7 driver mutations
including: BTG2 c.C124T, p.L42F, VAF 37%; MYD88 c.T794C, p.L265P, VAF 39%, IRF4: c.C178T, p.Q60X, VAF 8%;
KMT2D c.5529_5530del, p.T1843fs, VAF: 33%; CD79B, c.A590G, p.Y197C, VAF 34%, PIM1: c.C277T, p.L93F, VAF
40%; PIM1: c.C658T, p.L220F, VAF 35%
Proposed Diagnosis: Diffuse large B-cell lymphoma involving the testis and CNS with aberrant co-expression of CD10,
BCL6 and MUM1, ABC-GEP, MCD/C5 genetic subtype and IRF4 alteration.
Interesting Feature(s) of Submitted Case: 1) The aberrant expression of CD10 in an otherwise characteristic
testicular/CNS lymphoma results in a wrong subclassification of a GCB-type lymphoma according to the Hans Algorithm.
This case exemplifies well that cases with aberrant co-expression of CD10/BCL6/MUM1 are often misclassified with the
Hans Algorithm.(Frauenfeld L et al, Blood advances 2021)
2) Mutational analysis revealed an IRF4 mutation in exon 1 usually identified in cases with IRF4 translocation due to
aberrant somatic hypermutation (aSHM).
3) FISH analysis; however, did not identify a break in IRF4 but a break in IGK. This FISH constellation in the presence of
an IRF4 mutation and absence of other gene breaks (BCL2, BCL6 and MYC) strongly suggests an IRF4 rearrangement
not detectable with the available IRF4 BAP.
4) Finally, the IRF4 alteration in a lymphoma otherwise belonging to the MCD/C5 genetic subtype does not change the
diagnosis to LBCL-IRF4. LBCL-IRF4 is a disease with distinctive clinical and morphological features that predominates in
children and young adults. Nevertheless, LBCL-IRF4 can also be identified in adult patients. The presence of IRF4
alterations is not enough to render the diagnosis of LBCL-IRF4.
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EAHP22-LYWS-1166
PATIENT WITH RECURRENT FIBRIN-ASSOCIATED DIFFUSE LARGE B CELL LYMPHOMA FOUND TO HAVE CNS
LESION ON IMAGING
Ryan Morse1, Christina Poh2, Lorinda Soma1, Kikkeri Naresh3, Kerstin Edlefsen1, Ashley Eckel* 1
1Laboratory Medicine and Pathology, 2Medical Oncology, University of Washington, 3Clinical Research Division, Fred
Hutchinson Cancer Research Center, Seattle, United States
Case Description: A 72 year old man presented with a thrombosed left femoral artery. Histologic examination of the
thrombectomy specimen showed a fibrin-associated diffuse large B-cell lymphoma (EBV-positive). The patient had
presented 6 months prior with a large thrombus in the juxtarenal aorta at the site of an abdominal aortic aneurysm repair
graft. Initial pathologic review of the prior thrombus specimen had described degenerating lymphocytes, without further
workup. Upon retrospective re-review with performance of stains, the prior case also showed fibrin-associated diffuse
large B-cell lymphoma (EBV-positive). The patient was referred to oncology. Patient history elucidated at the visit included
a long history of peripheral vascular and coronary artery disease requiring multiple thrombectomies, psoriasis (treated
with methotrexate), and diabetes. The patient underwent PET and CT scans which demonstrated no CNS lesions, no
hypermetabolic adenopathy, and no splenomegaly. Bone marrow biopsy showed no evidence of lymphoma. Observation
was initiated. Six months later, the patient developed progressive neurological symptoms, including fatigue and right arm
weakness. PET scan at that time showed intense FDG uptake within the superior aspect of the left precentral gyrus
(maximum SUV of 10.3). By review of imaging by several radiologists, the MRI (performed without contrast) and PET
scan were determined to be worrisome for CNS lymphoma; however, a thrombus at that site could not be excluded by the
imaging study. The imaging studies also demonstrated focal FDG uptake by a noncalcified irregular plaque at the origin of
the left subclavian (SUV 4.1) and within the abdominal aorta (SUV 4.6), worrisome for additional sites of lymphoma. There
was no evidence of nodal, splenic, or marrow involvement. The primary oncologist started therapy with R-CHOP.
Biopsy Fixation Details: Formalin-fixed, paraffin embedded.
Frozen Tissue Available: No
Details of Microscopic Findings: Multiple fragments of fibrin/thrombus with aggregates of large atypical lymphocytes
and frequent apoptotic debris.
Immunophenotype: The cells expressed CD20 (uniform), CD45, BCL2, MUM1, BCL6 (50%), and c-MYC (10%), without
CD3, CD10, CD34, TdT, CD117, CD68, CD163 or MPO. Ki-67 proliferation index was 70%. There was uniform positivity
for EBV by in-situ hybridization. A full panel was not performed on the retrospectively reviewed case; CD20 and EBER
were uniformly positive, and Ki-67 was 90%.
Cytogenetics: No rearrangement of BCL2, BCL6, or MYC observed. 27% of nuclei with three intact BCL2 signals. 28% of
nuclei with three intact BCL6 signals. 20% of nuclei with three intact MYC signals.
Molecular Studies: Attempted comparative B-cell receptor clonality molecular studies failed due to poor DNA
amplification.
Proposed Diagnosis: Fibrin-associated diffuse large B-cell lymphoma in the setting of methotrexate therapy and
psoriasis
Interesting Feature(s) of Submitted Case: The case demonstrates an unusual course and clinical history for this entity,
including history of methotrexate use for psoriasis, raising the question of best classification. Serial specimens
demonstrating fibrin-associated diffuse large B-cell lymphoma in a single patient has been only rarely reported.
Additionally, a diagnosis of presumed CNS lymphoma was made from imaging (without biopsy) in this patient after the
patient developed neurological symptoms; however, review by other radiologists suggests that although the imaging
favors a mass, it is overall equivocal for a mass or a site of additional thrombus.The case demonstrates the challenges of
diagnosing and determining the need for therapy for this rare and unexpected entity.
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EAHP22-LYWS-1167
TRANSFORMATION OF THE "DOUBLE-HIT" LYMPHOMA TO PLASMABLASTIC LYMPHOMA
Silvia T. Bunting* 1, Chieh-Lin Fu2, Julia Diacovo1
1HEMATOPATHOLOGY, 2Hematology Oncoloy, CLEVELAND CLINIC, Weston, United States
Case Description: 74-year-old woman who was initially diagnosed with Stage IV “double-hit” lymphoma in Dec.
2020. Bone marrow biopsy showed involvement by lymphoma and showed complex karyotype. She received DAEPOCH-R x 6. At the end of therapy, there was signicant reduced lymphadenopathy. Bone marrow biopsy was negative
for lymphoma. However, MRI of the brain showed a 6x4 mm enhancing nodule in the left cerebellum without mass effect
or vasogenic edema, which is suspicious for intracranial lymphomatous disease. Repeat MRI two months later showed
progression consistent with lymphoma. She was given HD Methotrexate, and later added cytarabine. The CNS lesion
continued to progress measured at 4.5 cm with herniation of the superior cerebellar hemispheres through the tentorial
incisura with mass effect on the midbrain. Resection of the brain lesion showed high-grade B cell lymphoma. Two months
later, she developed pancytopenia. Bone marrow biopsy showed involvement by plasmablastic lymphoma.
Biopsy Fixation Details: The tissue (Lymph node and brain) biopsies were fixed in 10% buffered formalin. Bone marrow
biopsy was fixed in 10% buffered formalin, followed by EDTA decalcified before processing.
Frozen Tissue Available: NA
Details of Microscopic Findings: The Giemsa stained touch preparation of the initial lymph node biopsy showed sheets
of large atypical lymphoid cells with round to irregular nuclear contour, smooth chromatin, prominent nucleoli and scant
deep blue cytoplasm with prominent cytoplasmic vacuoles. H&E stained histologic section showed confluent sheets of
large atypical lymphoid cells.
At relapsed, the cerebellar biopsy and the subsequent bone marrow biopsy showed similar moprhology.
Immunophenotype: Lymph node biopsy: The neoplastic cells were uniformly positive for CD20, BCL-2, BCL-6, C-MYC,
but negative for cyclin D1 and TDT. Ki-67 showed a proliferative index at 95% in the tumor cell nuclei. EBER was
negative. The cerebellar biopsy showed the same immunophenotype. The bone marrow biposy showed strong CD138
and VS38c but negative for CD45, PAX5 and CD79a.
Cytogenetics: Initial bone marrow biopsy at diagnosis:
46 - 47, XX, +X, +1, add(1)(q12), der(1;16)(q10;p10), add(6)(q13), add (8)(q24.1), der(14)t(8;14)(q24;q24),
add(16)(q12)[cp4]/46, XX[16]
Final bone marrow biopsy:
51~55, X, - X, +1, der (1;16) (q10; p10), t (1;6) (p35; p25), +5, i (5) (p10), +7, +7, add (8) (q24.1), +9, +11, +12, +13, t
(14;18) (q32; q21), +15, -22, del (22) (q13), +mar[cp6]/46, XX [11]
Molecular Studies: FISH study performed on the initial diagnositic biopsy showed BCL-2 and C-MYC rearrangements
Proposed Diagnosis: Plasmablastic lymphoma, transformed from "double-hit" lymphoma
Interesting Feature(s) of Submitted Case: We present a case of high grade B cell lymphoma with MYC and BCL-2
rearrangements with bone marrow involvement. The residual lymphoma was present in the cerebellum but progressed
rapidly. The bone marrow was initially cleared of lymphoma post systemic therapy with normal CBC. When the CNS
lymphoma progressed, the bone marrow showed plasmablastic lymphoma with different immunophenotype but
demonstrated similar karyotype containing MYC and BCL-2 rearrangement and multiple addtional chromosomal
abnormalities, consistent with clonal evolution.
Transformation of "double hit" lymphoma to plasmablastic lymphoma has only been reported in one case report.
References: Mikiko Ise, Hajime Kageyama, Dai Ikebe, Akinobu Araki, Kyoya Kumagai, Makiko Itami. Transformation of
double-hit follicular lymphoma to plasmablastic lymphoma: a partial role of MYC gene rearrangement. Journal of clinical
and experimental hematopathology Vol. 58 No.3, 128-135, 2018
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EAHP22-LYWS-1171
BURKITT-LIKE LYMPHOMA WITH 11Q ABERRATION.
Fang Liu* 1
1pathology, the first people's hospital of Foshan, Foshan, China
Case Description: A 25-year-old male patient presented with recurrent middle and upper abdominal pain and discomfort
for more than 5 months. The persistent pain was more obvious in the last 1 month, with acid reflux and nausea.
Biopsy Fixation Details: The tissue was put in 4 % neutral formalin fixation for 24 hours.
Frozen Tissue Available: There was no available frozen tissue.
Details of Microscopic Findings: (Abdominal mass) The tumor cells are medium- size and show a diffuse monotonous
pattern of growth. Starry-sky macrophages was present in focal area, along with many mitotic figures and prominent
apoptosis.Neoplasm cell appear to beround,oval and irregular shape. The nuclei are round, with finely clumped chromatin
and contain single or multiple basophilic medium-sized, paracentrally located nucleoli. Cytoplasm was less basophilic than
in Burkitt Lymphoma, cytoplasmic vacuoles are present only in some of cells.
Immunophenotype: The tumor cells express strong membrane B-cell antigens (CD20, CD19), and germinal centre
markers (CD10 and BCL6). The expression of MYC protein in tumorcells was less than 15%, while BCL-2 positivity is
nearly 60%.The proliferation rate is very high, with nearly100% of the cells positive for Ki-67. In addition,there were very
few infiltrating T cells, and tumor cell is negative for CD3, MPO, CD21, TdT. Weak MUM1expression in a number of cells,
the percentagewas about 20%.
Cytogenetics: (FISH):
11q 23.3：amplification.
C-myc /IgH : no translocation.
11q 24.3 : no deletion
Molecular Studies: In situ hybridization
EBER（-）
FISH:11q 23.3：amplification; C-myc /IgH : no translocation; 11q 24.3 : no deletion
Proposed Diagnosis: Burkitt-like lymphoma with 11q aberration.
Interesting Feature(s) of Submitted Case: Almost all Burkitt lymphoma (BL)have strong expression of MYC protein in
most cells. But our case weakly expressed MYC protein and the percentage of positive cells was less than 15%. In
addition, our case showed strong bcl-2 expression which differed from classic BL.
C-MYC/IgH analysis did not show arrangement, but amplification at 11q 23.3 was detected.
So this case might has more-complex karyotypes than BL. the diagnosis of Burkitt-like lymphoma with 11q aberration was
confirmed.
Suggestions for the definition of Burkitt-like lymphoma with 11q aberration:
This group of lymphoma is more heterogeneous than previously appreciated, HIV-associated cases as well as HGBLDH/TH had been reported recently. It need expand on the previously described spectrum of B-cell lymphomas with typical
11q gain/loss patterns and isolated 11q deletions, in order to warrant further critical evaluation regarding the independence
of the BLL-11q entity. Should it become a subtype of High grade B-cell lymphoma--HGBL-11q? We cannot neglect the
oncogenic role of gains affecting 11q.
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EAHP22-LYWS-1173
BURKITT-LIKE LYMPHOMA WITH 11Q ABERRATION IN AN OLDER PATIENT WITH UNFAVOURABLE OUTCOME
Juliet Raine* 1, Marianne Grantham2, Hasan Rizvi1, Maria Calaminici1
1Histopathology, 2Cytogenetics and Molecular Pathology, Barts Health NHS Trust, London, United Kingdom
Case Description: A 70 year old man presented to the emergency department with a three week history of worsening
shortness of breath and night sweats. He had no significant past medical history. He was found to have ascites and a
93mm mass in the right iliac fossa. He underwent drainage of ascites and CT guided biopsy of the mass.
Biopsy Fixation Details: FFPE
Frozen Tissue Available: N/A
Details of Microscopic Findings: The biopsy of the mass showed cores of neoplastic tissue infiltrated by a discohesive
population of pleomorphic, medium-sized lymphoid cells which had a small amount of cytoplasm. The nuclei were
irregular with prominent nucleoli. There was frequent apoptosis and mitotic activity.
Cytological examination of the ascitic fluid showed a cellular sample containing numerous medium to large sized lymphoid
cells with irregular nuclear outlines and prominent nucleoli. The background contained a significant quantity of apoptotic
debris.
Immunophenotype: Immunostains showed a high grade B-cell (CD20+) lymphoma with a germinal centre cell phenotype
(CD10+, BCL6+) and a proliferation fraction of nearly 100%. There was no BCL2 expression. MYC protein was expressed
by <25% of cells. There was no staining for CD5, CD23, MUM1 or CD3.
Cytogenetics: Interphase FISH analysis of the paraffin-embedded tissue showed 3 to 4 copies of 11q23.3 (proximal 11q
gain) and 1 copy of 11q24.3 (telomeric 11q loss) in multiple tissue areas examined. There was no evidence of a MYC
(8q24), IGH/MYC, [t(8;14)], BCL6 (3q27) or BCL2 (18q21) rearrangement.
Molecular Studies: N/A
Proposed Diagnosis: Burkitt-like lymphoma with 11q aberration
Interesting Feature(s) of Submitted Case: Clinical update: The patient was treated with CHOP chemotherapy. There
was rapid disease progression and two weeks after diagnosis the patient died.
- In the limited number of reported cases of Burkitt-like lymphoma with 11q aberration, the patients have been
generally young (less than 40 years old) with favourable outcome after therapy 1. Our case occurred in an older patient in
which the disease followed an aggressive clinical course with poor outcome.
- We have had a second case of Burkitt-like lymphoma with 11q aberration in a 63-year old man which presented as
a rectal mass. Despite undergoing two cycles of R-CODOX-M/IVAC chemotherapy the patient died two months after
diagnosis.
- Our two cases of Burkitt-like lymphoma with 11q aberration, in older patients with unfavourable outcomes, expand
the recognised demographics and clinical course of this new entity.
References:
1. Gonzalez-Farre, Blanca et al. “Burkitt-like lymphoma with 11q aberration: a germinal center-derived lymphoma
genetically unrelated to Burkitt lymphoma.” Haematologica vol. 104,9 (2019): 1822-1829.
doi:10.3324/haematol.2018.207928
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EAHP22-LYWS-1179
DIFFUSE LARGE B-CELL LYMPHOMA, NOS, WITH UNUSUAL COMBINATION OF GCB AND DOUBLE
EXPRESSOR IMMUNOPHENOTYPES, CD5 EXPRESSION, AND AN MCD GENOTYPE
Parnaz Daneshpajouhnejad* 1, Gabriel Caponetti1
1Department of Pathology, Hospital of University of Pennsylvania, Philadelphia, United States
Case Description: 80-year-old female without history of malignancy, autoimmune disease, or immunosuppression,
presented with cervical lymphadenopathy, and underwent a lymph node excision.
Biopsy Fixation Details: Neutral buffered formalin.
Frozen Tissue Available: N/A
Details of Microscopic Findings: H&E-stained slides of the cervical lymph node excision show a diffuse atypical
infiltrate of large centroblastic lymphoid cells.
Immunophenotype: Immunohistochemistry: the lymphoma cells are positive for CD20, PAX5, CD5, CD10, BCL6, MYC
(40%) and BCL2 (100%), and negative for cyclin D1, SOX11, MUM1, CD30, and EBER(ISH). Ki67 is positive in >90% of
lymphoma cells.
Flow cytometry: non-contributory.
Cytogenetics: FISH for MYC was negative for rearrangement but positive for gain of MYC (3-4 copies) in 52% of cells.
Molecular Studies: Massively parallel gene sequencing studies (with a 40-gene lymphoma panel)
revealed CD79B (p.Y197S, c.590A>C, VAF: 32%) and MYD88 (p.L265P/L273P, c.818T>C, VAF: 26%) diseaseassociated variants.
Proposed Diagnosis: Diffuse large B-cell lymphoma (DLBCL), not otherwise specified (NOS), with GCB and double
expressor immunophenotypes, CD5 expression, and MCD genotype.
Interesting Feature(s) of Submitted Case: DLBCL, NOS, with unusual combination of GCB and double expressor
immunophenotypes, CD5 expression, low-level gain of MYC, and mutations associated with the LymphGen MCD genetic
subtype. DLBCL with GCB immunophenotype typically displays a better prognosis than ABC DLBCL. Most CD5+ DLBCLs
display an ABC rather than GCB phenotype, and are associated with an aggressive clinical course. The MCD genetic
subtype of DLBCL is associated with an inferior survival when compared to all non-MCD
genotypes. MYCgain/amplification is rare in the MCD subtype. Gene sequencing studies should be routinely performed
in de novo DLBCL as the presence of certain mutations can help refine the classification and predict prognosis. Also, in
patients younger than 60 years with DLBCL, gene sequencing studies can also help predict response to treatment, as the
MCD (and N1) genetic subtypes are associated with a high rate of response to ibrutinib. Although the prognosis of our
case is adverse, the patient is still in complete remission one year after treatment with six cycles of RCHOP.
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EAHP22-LYWS-1202
LARGE B-CELL LYMPHOMA WITH IRF4-REARRANGEMENT
Eric D. Hsi* 1, Stacey O'Neill1
1Department of Pathology, Wake Forest Baptist, Winston-Salem, United States
Case Description: A 9 year old boy presented with an eight day history of enlarged tonsils, sore throat, and difficulty
swallowing that did not respond to antibiotics. Streptococcal nucleic acid and monospot testing were negative. The
mother felt a mass in his mouth and sought further attention. CT showed a 3.8 x 4.1 x 4.0 cm right base of tongue mass
displacing the epiglottis and oropharyngeal airway. Bilateral jugular chain and submandibular lymphadenopathy, largest
lymph node 2.3cm, was also present. Flexible fiberoptic laryngoscopy was performed and a biopsy obtained. A
tracheostomy was also performed due to concern for airway obstruction.
Staging CSF and BM biopsy were negative.
CBC: WBC 7.9 K/uL, Hgb 13.9 g/dL, MCV 76.1 fL, PLT 307 K/uL. Diff: Segs 55, Ly 31, Mono 8, Eo 5, Baso 1
LDH – normal
Biopsy Fixation Details: 10% neutral buffered formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Histologic sections show a diffuse infiltrate of large cells with vesicular chromatin and
round to slightly irregular nuclei. There is mucosal surface ulceration and mitotic figures and apoptotic cells are present.
Immunophenotype: Immunophenotype by immunohistochemistry:
CD10+, CD20+, PAX5+, BCL6+, MUM1+, BCL2+, Ki67 90%.
Negative for CD3, MYC (<40%), and TdT. EBER ISH was also negative.
Flow cytometry detected a kappa light chain restricted B-cell population comprising about 61% of an expanded
lymphocyte region. These cells expressed CD45, CD19, CD20, CD10, heterogenous CD38, and kappa surface light
chains. The cells were negative for CD5.
Cytogenetics: Not performed
Molecular Studies: FISH negative for rearrangements of MYC (break apart and IGH/MYC dual fusion), BCL2 (IGH/BCL2
dual fusion), and BCL6 (breakapart). FISH suggestive of gains in chromosomes 3, 8, 14, and 18.
FISH for IRF4 rearrangement (break apart) - positive
DuoSeq combined DNA and RNA analysis showed:
IRF4 rearrangement with an unknown partner (chromosome 21).
No BCL2, BCL6, or MYC rearrangements.
IGH clonality: dominant B-cell clone (99.6%) with the following heavy chain usage: IGHV1-46;IGHD3-10;IGHJ5
Likely pathogenic mutations:
TP53 T284Afs*62 VAF 53%
TP53 R283Afs*23 VAF 54%
TP53 R282L
VAF 53%
TP53 R282Lfs*24 VAF 53%
TET2 S354X
VAF 38%
SPEN D2266N
VAF 38%
DuoSeq (Artificial Intelligence, beta version) predicts a diagnosis of Large B-cell Lymphoma with IRF4-rearrangement with
>90% likelihood.
Proposed Diagnosis: Large B-cell lymphoma with IRF4 rearrangement
Interesting Feature(s) of Submitted Case: Interesting Features: This case demonstrates typical clinical and
pathologic features for a large B-cell lymphoma with IRF4-rearrangement. The strong coexpression of BCL6 and MUM1
in this clinical setting should prompt IRF4 studies. DuoSeq analysis confirmed the FISH results and would obviate the
need for multiple FISH probe testing. The molecular genetic profile in this case does not contain common mutations
recently described in the NFkB pathway. The genetic complexity of this case along with TP53 mutations are concerning
with regard to prognosis.
Clinical Follow-up: The patient was treated with dexamethasone followed by CHOP chemotherapy according to the
POG9219 protocol. At 5 months follow-up after completion of therapy, the patient is in complete remission.
References: Ramis-Zaldivar JE et al. Blood. 2020;135(4):274-286.

37

EAHP22-LYWS-1210
INTRAFOLLICULAR EBV-POSITIVE LARGE B-CELL LYMPHOMA
Young-Ha Oh* 1
1Pathology, HANYANG UNIVERSITY, Seoul, Korea, Republic Of
Case Description: A 51-year-old man presented with abdominal pain, distension and palpable mass from 1 month ago.
He reported a weight loss of 10 kg and night sweat. The physical examination revealed huge splenomegaly and multiple
inguinal lymphadenopathy. The hemoglobin level was 9.2 g/dL and LDH was markedly elevated (1098 U/L, normal range:
270-500). Computed tomography (CT) showed marked splenomegaly with multifocal infarction and multiple
lymphadenopathy. PET-CT revealed malignant lymphomatous involvement of multiple lymph nodes, liver, spleen, and
bone. Excisional biopsy of inguinal lymph node was performed.
Biopsy Fixation Details: Formalin-fixed.
Frozen Tissue Available: No
Details of Microscopic Findings: H&E sections of the lymph node show vaguely nodular growth pattern with large cell
aggregates composed mainly of large atypical centroblast‐like cells.
Immunophenotype: By immunohistochemical staining, the intrafollicular large atypical cells were positive for CD20, PAX5, CD30, CD10, BCL-6, MUM-1, and EBER-ISH, but negative for human herpes virus 8 (HHV8), ALK-1, CD15, CD138
and BCL-2. Others were as follows; negative for CD3, weak for CD79a, negative for CD138, kappa, and lambda light
chain, concentric expanded pattern for CD21 and CD23, 50% of Ki-67 labelling index for intrafollicular large cells.
Cytogenetics: Positive for BCL6 (3q27) translocation, but negative for BCL2 (18q21) and c-Myc (8q24) by FISH
Molecular Studies: No molecular study was performed
Proposed Diagnosis: Intrafollicular EBV-positive, HHV8-negative large B-cell lymphoma
Interesting Feature(s) of Submitted Case: Differential diagnosis may include follicular lymphoma or large B-cell
lymphoma with IRF4 translocation, which can be both excluded based on atypical cells being EBV-positive but BCL-2
negative. So, the final diagnosis was intrafollicular EBV-positive, HHV8-negative large B-cell lymphoma, being considered
a variant of “germinotropic” lymphoproliferative disorder. This is a rare case of high grade EBV-positive B-cell lymphoma
with germinotropic growth pattern. Further clinical and experimental data will be needed to clarify this disease.
References: 1. Asakrah SK, Bhargava P, Bryke CR. EBV‐positive, HHV8‐negative large B‐cell lymphoma with an
unusual germinotropic growth pattern in an immunocompetent patient. Clinical case reports, 2018;6:1818–1824.
2. Lorenzi L, Lonardi S, Essatari MHM, et al. Intrafollicular Epstein‐Barr virus‐positive large B cell lymphoma. A variant of
“germinotropic” lymphoproliferative disorder. Virchows Arch. 2016;468:441‐450.
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EAHP22-LYWS-1217
BURKITT-LIKE LYMPHOMA WITH 11Q ABERRATION
Luiz Paulo De Lima Guido* 1, Catalina Amador1, Jennifer Chapman1
1Pathology, University of Miami / Sylvester Comprehensive Cancer Center and Jackson Memorial Hospital, Miami, United
States
Case Description: A 28-year-old male with history of thyroglossal duct cyst excision at 3 years old presented to the
emergency room for evaluation of left neck mass present for three months. There was no history of immunosuppression.
Chest x-ray, routine blood workup, and streptococcus and mononucleosis testing were negative. He was initially treated
with a 10-day course of amoxicillin with no improvement. CT scan of neck with contrast demonstrated a 3.5 x 2.9 cm left
level three jugulodigastric lymph node.
Biopsy Fixation Details: FFPE.
Frozen Tissue Available: No.
Details of Microscopic Findings: Histologic sections showed nodal architectural effacement due to extensive
involvement by lymphoma present in a diffuse distribution and composed of medium-sized lymphoid cells with variable
blastic and centroblastic morphology. Mitotic figures, apoptotic bodies, and tingible body macrophages were frequent,
imparting a prominent starry-sky appearance.
Immunophenotype: Lymphoma cells expressed CD20, CD19, CD10, BCL6, LMO2, and variable MUM1 and dim /
variable BCL2 expression (approximately 10% of cells). MYC protein was positive in ~20%. In situ hybridization for
Epstein-Barr virus (EBER) was negative. Ki67 proliferation index approached 100%. CD3 and CD5 immunostains
highlight background T cells, more frequent than usually seen in classic Burkitt lymphoma (BL).
Cytogenetics: FISH studies were negative for IGH-BCL2 and IGH-MYC fusion, BCL6, MYC and IRF4 rearrangements.
An additional copy of BCL6 and loss of MYC were detected.
Chromosomal microarray [AC1] showed copy neutral loss of heterozygosity of 6(q21.31), deletion of 6(q13q24.2), a 5.6
Mb interstitial gain of 11(q23.3q24.1), an 11.1 Mb terminal deletion of 11(q24), trisomy 12, gain of 13(q31.3), deletion of
14(q32.33), copy neutral loss of heterozygosity of 19, and loss of Y. R-CODOX-M/R-IVAC with IT chemotherapy was
initiated.
Molecular Studies: None performed.
Proposed Diagnosis: Burkitt-like lymphoma with 11q aberration.
Interesting Feature(s) of Submitted Case: Of the cytogenetic abnormalities noted, the interstitial gain of 11(q23.3q24.1)
and terminal deletion of 11(q24.1) support classification as Burkitt-like lymphoma with 11q aberration. Burkitt-like
lymphoma with 11q aberration is a rare neoplasm that resembles BL morphologically, immunophenotypically, and by gene
expression profile. However, unlike BL, it more commonly involves nodal sites, is characterized by relatively more
pleomorphic lymphoma cells and, as seen in this case, can show expression of BCL2, MUM1, and more abundant
background T-cells. The karyotype is more complex than in BL, mutational status is distinct and seems to resemble GC
type DLBCL more than BL (lack ID3, TCF3), and they usually lack MYC rearrangement and 1q gain. The clinical course
appears similar to that of BL. This case also showed deletion of 6q and gain of 13q31, which have been reported rarely in
this neoplasm.
References: 1. Gebauer N, Witte HM, Merz H, et al. Aggressive B-cell lymphoma cases with 11q aberration patterns
indicate a spectrum beyond Burkitt-like lymphoma. Blood Adv. 2021;5(23):5220-5225.
doi:10.1182/bloodadvances.2021004635
2. Horn, Heike PhD; Kalmbach, Sabrina MSc; Wagener, Rabea PhD§; Staiger, Annette M. PhD; Hüttl, Katrin MD; Mottok,
Anja MD, PhD; Bens, Susanne MD; Traverse-Glehen, Alexandra MD; Fontaine, Juliette MD; Siebert, Reiner MD;
Rosenwald, Andreas MD; Ott, German MD A Diagnostic Approach to the Identification of Burkitt-like Lymphoma With 11q
Aberration in Aggressive B-Cell Lymphomas, The American Journal of Surgical Pathology: March 2021 - Volume 45 Issue 3 - p 356-364 doi: 10.1097/PAS.0000000000001613

39

EAHP22-LYWS-1220
APPENDICEAL BURKITT-LIKE LYMPHOMA WITH 11Q ABERRATION
Kimon Argyropoulos* 1, Umut Aypar1, Fabiola Souza2, Mark Ewalt1
1Pathology, Memorial Sloan Kettering Cancer Center, New York, 2Pathology, Greenwich Hospital, Greenwich, CT, United
States
Case Description: The patient is a 26 year-old man from Mexico, who was on vacation in the United States when
he presented to an outside hospital with abdominal pain. CT of the abdomen and pelvis were consistent with acute
appendicitis, associated with extensive free fluid in the pelvis and right paracolic gutter. The patient subsequently
underwent appendectomy. Unexpectedly, the appendectomy specimen revealed an aytpical lymphoid infiltrate, which as
discussed below was morphologically and immunophenotypically consistent with a high grade B-cell lymphoma.
Staging CT showed focal cervical lymphadenopathy, but chest, abdomen and pelvis were otherwise unremarkable.
Lumbar puncture and bone marrow biopsy were negative for involvement by lymphoma. Subsequently the patient
received 8 cycles of R-hyper CVAD as well as 6 doses of prophylactic intrathecal methotrexate. At the end of the schema
the patient achieved complete remission and was initiated on rituximab maintenance.
Two years after the completion of chemo-immunotherapy and after the 7th cycle of rituximab, the patient came to our
institution for a second opinion on long term management. At the time he still had no evidence of disease. In the context
of the new patient visit, additional SNP array studies were performed on outside material with the results listed below.
Biopsy Fixation Details: The appendectomy specimen was gross dissected and fixed in 10% formalin
Frozen Tissue Available: Not available
Details of Microscopic Findings: H&E sections showed a dense lymphoid infiltrate expanding from the submucosa,
invading through muscle fibers of the muscularis and extending to the serosa. The infiltrate was composed of intermediate
sized cells with scant basophilic cytoplasm, irregular nuclear membranes, vesicular to fine chromatin, and distinct nucleoli.
There was an abundnace of apoptotic debris and mitotic figures. Macrophages clearing up apoptotic material were also
present, giving a "starry sky" appearance in lower power view.
Immunophenotype: Neoplastic cells were positive for CD20, CD10, BCL6 and CMYC, while negative for CD34, TdT,
BCL2 and MUM1. CD3highlighted sparse background T-cells. EBER ISH was negative. Ki67 exceeded 95% in neoplastic
cells.
Cytogenetics: FISH performed in the outside institution was negative for MYC rearrangement.
SNP arrays studies showed loss in segment 6q14.1-q16.1, gain in segment 11q12.1-q23.3, loss in segment 11q23.3qter, and gain of chromosome 12.
Molecular Studies: Not submitted
Proposed Diagnosis: Burkitt-like lymphoma with 11q aberration
Interesting Feature(s) of Submitted Case: •Extranodal involvement
•Presentation as acute appendicitis
•MYC expression in the absence of MYC rearrangements
•Concomitant chromosome 6q and 12 alterations
•Good response to chemo-immunotherapy leading to complete remission
References: •Wagener R, et al. The mutational landscape of Burkitt-like lymphoma with 11q aberration is distinct from
that of Burkitt lymphoma. Blood. 2019 Feb 28;133(9):962-966.
•Horn H, et al. A Diagnostic Approach to the Identification of Burkitt-like Lymphoma With 11q Aberration in Aggressive BCell Lymphomas. Am J Surg Pathol. 2021 Mar 1;45(3):356-364.
•Gonzalez-Farre B, et al. Burkitt-like lymphoma with 11q aberration: a germinal center-derived lymphoma genetically
unrelated to Burkitt lymphoma. Haematologica. 2019 Sep;104(9):1822-1829.
•Grygalewicz B, et al. The 11q-Gain/Loss Aberration Occurs Recurrently in MYC-Negative Burkitt-like Lymphoma With
11q Aberration, as Well as MYC-Positive Burkitt Lymphoma and MYC-Positive High-Grade B-Cell Lymphoma, NOS. Am J
Clin Pathol. 2017 Dec 20;149(1):17-28.
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EAHP22-LYWS-1234
BURKITT-LIKE LYMPHOMA WITH 11Q ABERRATION IN BIOPSI FROM COLON ASCENDENS
Marianne S. Ettrup* 1
1Department of Pathology, Aalborg University Hospital, Denmark, Aalborg, Denmark
Case Description: A 72 year old woman with previous history of adenocarcinoma in mamma (9 years ago) and rectum (6
years ago). She is now presenting with anemia and CT-scan has shown a large tumor in colon ascendens, which is
biopsied.
Biopsy Fixation Details: 10% Formalin fixation for 24-36 hours.
Frozen Tissue Available: None.
Details of Microscopic Findings: Biopsies from colon ascendens are infiltrated in lamina propia and in particularly
submucosa by a uniform population of medium sized lymphocytes with round nuclei with a finely clumped chromatin and
variable small nucleoli. There are many mitosis and in some areas you can see starry sky pattern. The cytoplasm is
basophilic.
Immunophenotype: The abnorm lymphocytes are marked in CD20, CD79a, CD10 and Bcl6. They have a generel strong
expression in CMYC. They are negativ in CD3, CD5, CyklinD1, MUM1, TdT, CD30, EBER and Bcl2. Ki67 is almost 100%.
There was no dendritic reticulum.
Cytogenetics: None.
Molecular Studies: We examined the case by FISH for translocation in CMYC, Bcl2 and Bcl6, which were all normal and
showed no rearrangements. Afterwards we examined for the 11q gain/loss using Zytovision´s Triple Color Probe and it
showed the characteristic abnormal signal with loss of 11q24.3 and gain of 11q23.3.
Proposed Diagnosis: Burkitt-like lymphoma with 11q aberration.
Interesting Feature(s) of Submitted Case: Morphology and immunophenotype were typical to a classic Burkitt
lymphoma, but it showed no CMYC rearrangement. It is important to remember this new entity, when the morphology and
FISH do not correlate. Unfortunately the patient had recidiv nine months after the initial treatment.
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EAHP22-LYWS-1238
OROPHARYNGEAL LARGE B-CELL LYMPHOMA WITH IRF4 REARRANGEMENT IN AN ELDERLY PATIENT
Konnie Hebeda* 1, Wendy Stevens2, Henri Marres3, Michiel van den Brand4
1Pathology, 2Hematology, 3Head and Neck surgery, Radboudumc, Nijmegen, 4Pathology, Rijnstate Hospital, Arnhem,
Netherlands
Case Description: A 79-year-old female presented with a growing neck lymph node, weight loss and fatigue. She had no
relevant history.
Physical examination was confirmed by PET/CT scan which showed a large mass at the base of the tongue, a necrotic
lymph node or cyst at the left side of the neck (level II) and several peripheral lung densities (a diagnostic CT-scan was
not suggestive for localization of lymphoma).
Biopsies were performed from the oropharynx (slides submitted).
A staging trephine biopsy was negative.
Biopsy Fixation Details: Buffered formalin
Frozen Tissue Available: no
Details of Microscopic Findings: Tissue fragments that are covered with squamous epithelium. The stroma is filled with
a vaguely nodular infiltrate of large blasts with irregular nuclei with nucleoli. Scattered mitotic figures and apoptotic debris
are present.
Immunophenotype: The lymphoma cells express CD20, CD79a, PAX-5, CD10, bcl-2, bcl-6 and mum-1. Ki67 is 60-70%.
Scattered disrupted CD21 positive FDC-mesh works are present.
Cytogenetics: n.a.
Molecular Studies: FISH with split probe for IRF4 (chr6p25.3, z-2210-50, ZytoVision): 1 green, 1 red, 1 yellow signal
(rearrangement) in most cells.
FISH with split probe for MYC (chr8q24, KBI-10749, Leica): 2 yellow signals (no rearrangement).
Proposed Diagnosis: Large B-cell lymphoma with IRF4 rearrangement
Interesting Feature(s) of Submitted Case: Most reported cases are young patients [1, 2, 3]. We have collected several
additional adult cases with age 26-62 years (paper submitted).
References: 1. Salaverria et al. 2011 Jul 7;118(1):139-47. doi: 10.1182/blood-2011-01-330795.
2. Au-Yeung et al. 2020 Sep;190(5):753-763. doi: 10.1111/bjh.16578.
3. Ramis-Zaldivar et al. 2020 Jan 23;135(4):274-286. doi: 10.1182/blood.2019002699
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EAHP22-LYWS-1239
ALK-POSITIVE LARGE B-CELL LYMPHOMA WITH EXTRANODAL PRESENTATION
April Chiu* 1
1Laboratory Medicine and Pathology, Mayo Clinic, Rochester, United States
Case Description: The patient is an 82-year-old male with 2-month history of abdominal pain, weight loss, and
fatigue. No other B symptoms or lymphadenopathy. GI workup including upper endoscopy and CT enterography revealed
an area of small bowel intussusception due to a 1.2 cm mass with a vascular stalk. Surgical resection was performed.
Biopsy Fixation Details: Formalin
Frozen Tissue Available: None
Details of Microscopic Findings: Histologic sections of the small bowel resections specimen shows a neoplastic
lymphoid proliferation forming a mass ulcerating the surface epithelium, composed of predominantly large cells with round
to oval eccentric nuclei, central or multiple prominent nucleoli, and abundant cytoplasm; resembling immunoblasts and
plasmablasts. Multiple lymph nodes with reactive changes are identified.
Immunophenotype: Immunoperoxidase and in situ hybridization studies performed: CD3, CD5, CD10, CD20, CD30,
CD34, CD45, CD56, CD79a, CD99, CD117, CD138, CD163, CDX2, ALK, BCL2, BCL6, BRAFV600E, BRG,
chromogranin, cyclin D1, desmin, EBV-ISH, HHV8, INI1, kappa and lambda light chains, keratin 7, keratin 20, keratin
(AE1/AE3), melan A, MUM1, MYC, NUT, OCT 3/4, PAX5, SALL4, S100, SOX10, synaptophysin, tryptase.
The neoplastic cells are positive for CD30 (+/-), CD45 (strong), CD138, AE1/AE3 (weak, dot-like pattern; consistent with
aberrant expression), ALK1 (cytoplasmic granular with prominent Golgi staining pattern), BCL6 (subset, weak), MUM1,
and MYC. These cells are kappa light chain restricted and are negative for CD3, CD5, CD10, CD20, CD56, CD79a,
BCL2, cyclin D1, EBER, HHV8, PAX5, and other markers tested.
Cytogenetics: FISH analysis for ALK, small bowel: The result is abnormal and indicates 99% of nuclei had an ALK
rearrangement.
nuc ish(3'ALKx2-4x,5'ALKx2-3)(3'ALK con 5'ALKx1-2)[99/100],(BCL6x3-4)[79/100],(D8Z2,MYC,IGH)x34[96/100],(MYCx3-4)[78/100],(BCL2x3-4)[85/100]
Molecular Studies: Not performed
Proposed Diagnosis: ALK-positive large B-cell lymphoma; with extranodal (small instestine) presentation
Interesting Feature(s) of Submitted Case: This report illustrates a case of ALK-positive large B-cell lymphoma with
unusual extranodal presentation in the small intestine leading to intussusception; with apparent low-stage disease
including absence of lymphadenopathy and negative staging bone marrow. The neoplasm also shows unusual phenotypic
features including relatively robust CD30 and CD45 expression, as well as aberrant keratin expression. The latter finding,
injunction with the lack of expression for B- and T-cell associated markers, led to initial extensive workup for carcinoma.
However, FISH analysis confirmed the diagnosis by detecting ALK rearrangement, the partner gene of which is
presumably CLTC due to the cytoplasmic granular staining pattern by ALK1 immunohistochemistry. The patient still
undergoing chemotherapy and is doing well at 3-month followup.
References: Pan Z, Hu S, Li M et al. ALK-positive large B-cell lymphoma: a clinicopathologic study of 26 cases with
review of additional 108 cases in the literature. Am J Surg Pathol 2017;41:25-38.
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EAHP22-LYWS-1242
CENTROBLASTIC MORPHOLOGY IN BURKITT-LIKE LYMPHOMA WITH 11Q ABERRATION
Snjezana Dotlic* 1
1Department of Pathology and Cytology, University Hospital Centre Zagreb, Zagreb, Croatia
Case Description: The patient is a 15 year old boy with no significant medical history who presented with rapidly growing
cervical lymphadenopathy. MRI showed a mass in the epipharynx and the posterior part of the nasal cavity, 4,5 cm in
diameter. There were also enlarged bilateral cervical lymph nodes measuring 2-5 cm. PET-CT demonstrated pathological
FDG uptake in the epipharyngeal mass as well as in cervical lymph nodes, and one focus of pathological FDG uptake in
the Th12 vertebra. A biopsy of the epipharyngeal tumour was performed as well as extirpation of two right cervical lymph
nodes (1,8 cm and 1,5 cm diameter). Both lymph nodes showed reactive changes, with no evidence of lymphoma. There
was no bone marrow infiltration or evidence of tumour in other organs.
The patient received chemotherapy (NHL-BFM protocol) with addition of Rituximab, and achieved complete remission. On
follow up there was no evidence of disease 14 months after the diagnosis.
Biopsy Fixation Details: Neutral buffered formalin.
Frozen Tissue Available: No.
Details of Microscopic Findings: The mucosa of the epypharynx is diffusely infiltrated by sheets of medium to largesized atypical lymphocytes with pleomorphic nuclei and easily discernible nucleoli, morphologically reminiscent of
centroblasts. There are numerous mitoses and apoptotic bodies with focal starry-sky pattern.
Immunophenotype: By immunohistochemistry atypical lymphoid cells are diffusely positive for CD20, CD10, BCL6, and
negative for BCL2, MUM1 and TdT. Tumour cells show a weak to moderate MYC staining in approximately 60% of cells.
The Ki67 stain shows a high proliferation rate (almost 100%). Tumour cells are negative for EBV-encoded RNA (EBER) in
situ hybridization.
Cytogenetics: FISH analysis: No rearrangements of MYC (Vysis), IGH (Zytovision) or IRF4 (Zytovision), all break apart
probes.
Evidence of 11q alteration by FISH (custom probe targeting the minimal regions of gain (RP11-414G21, Spectrum Green,
11q23.3) and loss (RP11-629A20, Spectrum Red, 11q24.3) combined with centromeric probe for chromosome 11
(CEP11, Spectrum Aqua, Vysis).
Molecular Studies: CGH array: chromosome 11- CN gain q13.1-23.3, and CN loss q23.3-q25
Proposed Diagnosis: Burkitt-like lymphoma with 11q aberration
Interesting Feature(s) of Submitted Case: An interesting example of extranodal presentation of a rare lymphoma
demonstrating centroblastic morphology.
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EAHP22-LYWS-1246
LARGE B CELL LYMPHOMA WITH IRF4 REARRANGEMENT AND MUTATIONS: AN UNUSUAL PRESENTATION IN
AN HIV-POSITIVE PATIENT
Gabriel Vincent* 1, Josette Brière1, Adrien Pécriaux1, Cyrielle Robe1, Marie-Hélène Delfau-Larue2, Charlotte Gegoutte3,
Philippe Gaulard1, Elsa Poullot1
1Pathology, 2Immunobiology, 3Hemathology, Hopital Henri Mondor (APHP), Créteil, France
Case Description: A 37 years-old man, diagnosed with HIV earlier the same year and treated with antiviral medicine
(BIKTARVY) since (viral load at 6.49 log and CD4+ lymphocytes count at 55/mm 3), sought for medical attention after
discovering a sore lesion located in his palate, which was sampled (case submitted). Initial workup revealed that disease
was disseminated with multiple lymphadenopathies (above and below the diaphragm), with involvement of stomach and
peritoneum (with SUVs reaching 33,6), whereas bone marrow biopsy was normal. International Prognostic Index (IPI)
score was at 3. Patient was treated with R-CHOP (7 cycles) plus high-dose Methotrexate (HDMTX), achieving complete
response. The patient was alive without disease 8 months after diagnosis at last clinical follow-up.
Biopsy Fixation Details: 10% neutral buffer formalin.
Frozen Tissue Available: No.
Details of Microscopic Findings: oral cavity biopsy showed a sub-mucosal neoplastic proliferation made of large cells
with large pleomorphic nuclei with apoptotic figures and numerous mitosis.
Immunophenotype: neoplastic cells were strongly positive for CD20, CD79a, BCL6 and MUM1 (strong MUM1 staining in
virtually all neoplastic cells) and negative for CD10, CD5 and EBER (in situ hybridization). They were variably positive for
c-Myc (40%) and CD30 (10%) and proliferation index (evaluated with Ki-67) was high (90%).
Cytogenetics: identification of an IRF4 rearrangement on 6q25 locus (IRF4/DUSP22 dual color break apart probe) in
absence of c-Myc rearrangement (8q24 locus). FISH analysis for detection of BCL2 and BCL6 translocations are pending.
Molecular Studies: Targeted sequencing (NGS, 36 genes panel dedicated to B-cell lymphoma) showed
an IRF4 mutation (p.N102H; 32%VAF) located in exon 3. The mutation was confirmed in the cell free DNA (cfDNA)
(p.N102H; 3%VAF) in addition to 4 additional IRF4 mutations located in exon 2 (p.E11D (1%VAF), p.G13D (2%VAF),
p.S18N (1%VAF) and p.C19F (1%VAF)). Other mutations of interest identified with NGS/cfDNA, affected CXCR4 and
PIM1 genes (NF-kB pathway), supporting an activated B-cell (ABC) profile.
Proposed Diagnosis: Large B cell lymphoma with IRF4 rearrangement (LBCL-IRF4).
Interesting Feature(s) of Submitted Case: we report a case of LBCL-IRF4 with unusual clinical aspects, including the
immunosuppression context (HIV-positive patient), that has not been reported so far, and a disseminated disease at
presentation. We found, in addition to the IRF4 rearrangement by FISH, multiple point mutations in the tumor sample
and/or the cfDNA, affecting IRF4 gene. Therefore, this case emphasizes the emerging concept of a broader clinical
presentation than previously reported for this entity1. It also brings to light the occurrence of point mutations of IRF4 gene
in LBCL-IRF4, which can be identified with targeted DNA sequencing and, possibly with more sensitivity as shown in the
current case, with cfDNA analysis. This could be of diagnostic interest in cases that lack detectable IRF4 rearrangement
by FISH (so-called cryptic translocations)2.

References: 1.Salaverria I, et al. Translocations activating IRF4 identify a subtype of germinal center-derived B-cell
lymphoma affecting predominantly children and young adults. Blood 2011;118(1):139-147.
2.Ramis-Zaldivar, et al. Distinct molecular profile of IRF4-rearranged large B-cell lymphoma. Blood 2020;135(4):274-285.
3.Frauenfeld L, et al. Diffuse large B-cell lymphomas in adults with aberrant coexpression of CD10, BCL6, and MUM1 are
enriched in IRF4 rearrangements. Blood Advances 2021.
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EAHP22-LYWS-1255
IMPORTANCE OF MORPHOLOGIC/IMMUNOPHENOTYPIC FEATURES WITH ANCILLARY STUDIES FOR
DIAGNOSIS OF BURKITT-LIKE LYMPHOMA WITH 11Q ABERRATION
Barina Aqil* 1, Amandeep Kaur1, Xinyan Lu1
1Pathology, Northwestern memorial hospital/Northwestern University, chicago, United States
Case Description: The patient is a 19 year old male who presented with bilateral cervical lymphadenopathy. PET/CT
showed FDG uptake in the areas of enlarged cervical lymphadenopathy.
Staging bone marrow biopsy was not involved. After the diagnosis, the patient has completed C1 of DA-R-EPOCH
(etoposide phosphate, prednisone, vincristine sulfate (Oncovin), cyclophosphamide, doxorubicin hydrochloride
(hydroxydaunorubicin), and rituximab).
Biopsy Fixation Details: 10% neutral buffered formalin.
Frozen Tissue Available: n/a
Details of Microscopic Findings: Lymph node showed diffuse atypical lymphoid infiltrate with extensive necrosis and
apoptosis. The viable intermediate to large sized cells demonstrated irregular nuclear contour, dispersed chromatin, and
small nucleoli (Figs 1 & 2).
Immunophenotype: The neoplastic cells were positive for CD20, PAX5, CD10, BCL-6, c-MYC (~80%) and negative for
MUM1, BCL-2, TDT, and EBER. Ki-67 showed high proliferation index (~95%) (Figs 3 A-J). The flow cytometry
detected kappa-light chain restricted monotypic B-cell population, which expressed strong CD20, CD10 and CD19 (Fig 4).
Cytogenetics: The FISH analysis detected no rearrangements of MYC, BCL-2 or BCL-6 and no fusions of MYC and IgH,
IgK and IgL.
The microarray analysis revealed gains/losses of chromosome 11q (Fig 5).
Molecular Studies: n/a
Proposed Diagnosis: Burkitt-like lymphoma with 11q aberration
Interesting Feature(s) of Submitted Case: Our case resembled both morphologically and immunophenotypically with
Burkitt lymphoma (BL), but lacked MYC rearrangements. The microarray revealed gains/losses of chromosome 11q,
which was helpful in rendering the diagnosis of Burkitt-like lymphoma with 11q aberration (BLL-11q). It is a rare and an
aggressive lymphoid neoplasm, which can be easily misdiagnosed. BLL-11q affects mostly children and young adults. It is
usually has a nodal presentation involving head and neck region. In comparison with BL, however, BLL-11q can
demonstrate more cytologic pleomorphism with diffuse large B-cell lymphoma (DLBCL) and high grade B-cell lymphoma
(HGBCL) in the differential diagnosis.
To identify these cases it is suggested to perform copy number arrays or FISH with the 11q probe in cases with BL,
DLBCL, and HGBCL morphology, a germinal center phenotype and very high proliferative index (>90%), without MYC
rearrangements, in young patients.
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EAHP22-LYWS-1275
LARGE B-CELL LYMPHOMA WITH IRF4 REARRANGEMENT PRESENTED AS AN ISOLATED FOREARM LESION
Juehua Gao* 1, Reem Karmali2, Xinyan Lu1, Madina Sukhanova1, Yi-Hua Chen1
1Department of Pathology, 2Department of Medicine Division of Hematology/Oncology, Northwestern University, Chicago,
United States
Case Description: This is a 38-year-old healthy male presented with a chief complaint of a left forearm mass. He initially
felt pain in his left forearm and later noticed a growth at that region in several weeks. MRI showed a mass lesion
measuring 5 cm in the left forearm. A tissue biopsy revealed a diffuse large B-cell lymphoma with co-expression of CD10,
BCL-6 and MUM1. FISH analysis for IRF4 was positive. PET CT demonstrated no uptake in other areas except for the
forearm mass (staged as 1E). The patient received 6 cycles of R-CHOP and 36Gy of radiation to the left distal arm. PETCT at the end of cycle 3 showed complete resolution of previous abnormal uptake and no new site of disease. The patient
has since been in remission.
Biopsy Fixation Details: Formalin fixed
Frozen Tissue Available: No
Details of Microscopic Findings: The core biopsy shows sheets of pleomorphic medium to large lymphoid cells with
irregular nuclei and occasional prominent nucleoli. Frequent apoptotic bodies and mitoses are seen.
Immunohistochemistry shows the large neoplastic cells are CD20+ and CD10+, consistent with diffuse large B-cell
lymphoma of germinal center origin. BCL-6 and MUM1 are also strongly positive in the vast majority of neoplastic cells.
Ki-67 showed a high proliferative index (>95%). Additionally, the neoplastic cells are positive for c-myc (>40% cells) but
negative for BCL-2 (non-double expressor). EBER is negative.
Immunophenotype: Flow cytometric immunophenotyping performed on the forearm mass biopsy reveals a lambdarestricted B-cell population with increased side scatter. This population is CD19+, CD20+, CD10+ and CD5-.
Cytogenetics: No MYC gene rearrangement was detected.
Given the strong co-expression of CD10, BCL-6 and MUM1, FISH analysis for IRF4 rearrangement was performed and
showed IRF4 rearrangement in 80% of cells analyzed.
Molecular Studies: Not done
Proposed Diagnosis: Large B-cell lymphoma with IRF4 rearrangement
Interesting Feature(s) of Submitted Case: Large B-cell lymphoma with IRF4 rearrangement is a provisional entity in the
current WHO classification. This subtype of lymphoma occurs primarily in children and young adults, predominantly
involves Waldeyer ring or head and neck, and has favorable prognosis. Large B-cell lymphoma with strong co-expression
of CD10/BCL-6/MUM1 or BCL-6/MUM1 should be screened for IRF4 rearrangement. Our case represents an example of
large B-cell lymphoma with IRF4 rearrangement with uncommon presentation as an isolated forearm mass.
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EAHP22-LYWS-1276
IRF4-REARRANGED LOOK ALIKE LARGE B CELL LYMPHOMA, FISH / RNASEQ NEGATIVE
Francisco J. Llamas Gutierrez* 1, Cedric Pastoret2, Julia Gervasoni3, Nathalie Le Berre4, Patrick Tas4
1Pathology, 2Molecular Biology, CHU de Rennes, Rennes, 3Pathology, Centre Leon Berard, Lyon, 4Pathology, Ouest
Pathology, Rennes, France
Case Description: A previously healthy 14 year-old boy presented with dysphagia; clinical examination revealed a right
tonsillar tumor (42 x 25mm). SUV max was 15 vs 5 (left) at PETSCAN. Some cervical lymphadenopathies (10-25mm)
where noticed (SUV 3.8). An excisional tonsillar biopsy was performed. No B symptoms were reported.
Biopsy Fixation Details: Buffered Formalin, 24 hours
Frozen Tissue Available: No
Details of Microscopic Findings: Tonsillar lymphoid tissue was replaced by a nodular and diffuse lymphoma, composed
almost exclusively of sheets of large cells with centroblast and immunoblast morphology, presenting high mitotic activity
and no necrosis. The superficial epithelium was focally ulcerated.
Immunophenotype: Positive: CD20, CD10, BCL6, MUM1(IRF4), CMYC (50%). Ki-67 is 90%
Negative: CD5, BCL2, Cycline D1, EBER.
CD21 and CD23 accentuates the los of the follicular dendritic cell meshwork
Cytogenetics: FISH (Break-appart probes):
-BCL6 rearrangement
-No rearrangement of CMYC or BCL2
Molecular Studies: NGS:
-TNFRSF14 mutation
RNA seq:
-Fusion transcripts: Small fusion transcript IGL/BCL6 (BCL6 rearrangement already detected by FISH using a break-apart
probe, described in some IRF4 large B cell lymphomas) -GRB2/SUMO2 and TXNDC12/ADK (unknown significance).
-Mutations of unknown diagnostic, prognostic or theranostic significance: NOTCH1: p.E694K, ARID1A : p.1320_1321del,
DICER1 : p.Q7R, POLE : p.V1887M, TNFRSF14 : p.I273V, NBN : p.D95N, POLE: p.E1240K, PLEC: p.R2732W.
-Clustering analysis: this case clustered nearby a large B-cell lymphoma with IRF4 rearrangement when using the
Pearson algorithm; on the other hand, it clustered near a group of follicular and diffuse large B-cell lymphomas when the
Spearman algorithm was used.
-Expression analysis: over expression of: CARD11, CD79A, MEF2B, IRF4, PLCG2 et BCL6. ACVR1 gene was
underexpressed.
Proposed Diagnosis: Large B cell lymphoma with IRF4/MUM1 expression
Interesting Feature(s) of Submitted Case: We present a case with clinical, morphologic and immunophenotypic
(CD10+, BCL6+, MUM1+) features highly suggestive of IRF4-rearranged large B-cell lymphoma. Nevertheless, FISH and
total RNAseq analysis failed to prove IRF4 rearrangement. The WHO classification states that in some cases IRF4
rearrangement cannot be detected by conventional methods. The total RNAseq clustering analysis performed seemed to
confirm similarities with other IRF4-rearranged large B-cell lymphoma. BCL-6 breaks, present in our case, have also been
described in this entity. TNFRSF14 mutation detected initially by NGS analysis raised suspicion about a pediatric-type
follicular lymphoma, nevertheless the pathologic features did not support this diagnosis. The patient had an excellent
response to chemotherapy (LMB 01 protocol).
References: Ramis-Zaldivar JE et al. Distinct molecular profile of IRF4-rearranged large B-cell lymphoma. Blood. 2020
Jan 23;135(4):274-286.
Au-Yeung RKH et al. Experience with provisional WHO-entities large B-cell lymphoma with IRF4-rearrangement and Burkittlike lymphoma with 11q aberration in paediatric patients of the NHL-BFM group. Br J Haematol. 2020 Sep;190(5):753-763.
Steven H. Swerdlow, Elias Campo, Stefano A. Pileri, Nancy Lee Harris, Harald Stein, Reiner Siebert, Ranjana Advani,
Michele Ghielmini, Gilles A. Salles, Andrew D. Zelenetz, Elaine S. Jaffe The 2016 revision of the World Health Organization
classification of lymphoid neoplasms. Blood. 2016 May 19; 127(20): 2375–2390.
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EAHP22-LYWS-1280
T-CELL RECEPTOR SIGNATURE OF EBV-POSITIVE DIFFUSE LARGE B-CELL LYMPHOMA REVEALS TWO
MICROENVIRONMENTAL SUBGROUPS
Xiang-Nan Jiang* 1, Xiao-Qiu Li1
1Pathology, Fudan University Shanghai Cancer Center, Shanghai, China
Case Description: Case 1: Male, 73-year-old, bloody stool for 2 mo. Colonoscopy: A mass 54 cm away from anus in
descending colon. Left hemicolectomy: Polypoid mass 4.0cm×3.2cm×3.0cm. The patient was treated with colectomy,
chemotherapy and radiotherapy, and was well without relapse at 13 months after diagnosis.
Case 2: A 30-yr-old man presented with a mass on the left neck, free of systemic symptoms. Whole body CT scan
showed no other abnormalities. Open biopsy yielded the diagnosis. The specimen was a lymph node measuring
2.5cm×2.0cm×1.0cm, grayish yellow on the cut surface. The patient was treated with chemotherapy and radiotherapy,
and was well without relapse at 13 months after diagnosis.
Biopsy Fixation Details: Not available.
Frozen Tissue Available: Not available.
Details of Microscopic Findings: Case 1：Diffuse Large B-cell lymphoma -like morphology
Case 2: Classical Hodgkin lymphoma -like morphology
Immunophenotype: Case 1：tumor cells: CD20+, CD79a+, CD10-, Bcl-6+, MUM1+, Bcl-2-, MYC+(80%), TdT-, EBER+,
PD-L1+(5-10%), Ki-67+(80-90%); reactive T cells: CD3+, CD4+≈CD8+, PD1+(5%).
Case 2: tumor cells: CD20+, CD79a+, Bob.1+, Oct-2+, CD10-, Bcl-6-/+, MUM1+, Bcl-2+(30-40%), MYC+(30-40%), TdT, PD-L1+(70%), Ki-67+(80%); reactive T cells: CD3+, CD4+＞CD8+, PD1+(30%).
Cytogenetics: Not available.
Molecular Studies: Not available.
Proposed Diagnosis: EBV-positive diffuse large B-cell lymphoma, NOS
Interesting Feature(s) of Submitted Case: The two cases reveal two microenvironmental subgroups of EBV-positive
diffuse large B-cell lymphoma.
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EAHP22-LYWS-1305
WIDESPREAD BURKITT-LIKE LYMPHOMA WITH 11Q ABERRATION
Luis Colomo* 1, Ivonne Vazquez1, Marta Salido1
1PATHOLOGY-HEMATOPATHOLOGY UNIT, HOSPITAL DEL MAR, Barcelona, Spain
Case Description: Female, 44 years old, diagnosed of squamous cell carcinoma of the tongue (pT2pN2b) in June 2015.
She was treated with surgery, chemotherapy and cervical radiotherapy, and maintained in complete remission (CR)
during 4 years. In September 2019, she consulted for an enlargement of the tonsil (3.2 cm in diameter).
The CT/PET-scan showed involvement of the cervical lymph nodes (SUV 20 g/ml), a paracardiac mass of 7 cm (SUV 25
g/ml), 2 pancreatic masses of 3.5 and 2.1 cm (SUV 20 g/ml each), retroperitoneal lymph nodes and tumors (SUV 14 to 16
g/ml), bilateral ovary involvement (SUV 25 g/ml), and diffuse uptake of liver and spleen.
A diagnosis of BL-like lymphoma with 11q aberration was done. Bone marrow biopsy did not show involvement. Stage
was IVA, and IPI 3. The patient was treated with R-EPOCH x6 cicles and achieved CR in February 2020. She remains in
CR since then (last control January 2022).
Biopsy Fixation Details: FFPE
Frozen Tissue Available: No
Details of Microscopic Findings: Intermediate to large cell population of cells with 2-3 nucleoli, resembling centroblasts.
The tumor cells show diffuse and “starry sky” patterns of growth. Apoptotic and mitotic figures are common. The tonsillar
squamous epithelium is preserved.
Immunophenotype: The atypical cells express CD20, CD79a, CD10, bcl-6. LMO2 expression (clones 1A9-1 and SP51)
is heterogeneous, but positive in more than 30% of cells; myc is weakly positive in 20 to 40% of cells; IRF4/MUM1, bcl-2
(clones 124 and SP66), p53, CD38, CD43, EBER, CD56 and TdT are negative. T-cell markers show low T-cell
intratumoral infilitration.
Cytogenetics: FISH studies:
- 11q gain/loss Triple Color Probe (ZytoVision): gains of 11q23.2 and loss of 11q24.3
- Vysis LSI MYC Dual Color, BAP (Abbott Molecular): MYC not rearranged
- Vysis LSI IGH/MYC/CEP 8 Tri-Color Dual Fusion FISH Probe Kit (Abbott Molecular): MYC not rearranged / IGH 3
signals
- IRF4, DUSP22 Dual Color Break Apart Probe (Kreatech, Leica): IRF4/DUSP22 not rearranged
- Vysis LSI IGH/BCL2 Dual Color, Dual Fusion Translocation Probe (Abbott Molecular): BCL2 not rearranged / IGH 3
signals
- Vysis LSI BCL6 Dual Color, Break Apart Rearrangement Probe (Abbott Molecular): BCL6 not rearranged
- Vysis TP53/CEP17 FISH probe kit (Abbott Molecular): TP53 not deleted
Molecular Studies: Not done; tissue available for additional studies if required.
Proposed Diagnosis: BL-like lymphoma with 11q aberration.
Interesting Feature(s) of Submitted Case: Clinical presentation is uncommon, and the diseas presented involving many
nodal and extranodal sites and high stage at diagnosis. Despite being stage IV, treatment achieved CR response for 27
months after diagnosis.
LMO2 protein is highly expressed, contrary to common LMO2 downregulation occurring in BL and DLBCL/HGBL with
MYC rearrangements.
References: Gonzalez-Farre B. Haematologica. 2019;104:1822-1829
Rymkiewicz G. Mod Pathol. 2018;31:732-743
Colomo L. Am J Surg Pathol. 2017;41:877-886
Vazquez I. Cancers (Basel). 2020;12:884
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EAHP22-LYWS-1320
LARGE B-CELL LYMPHOMA WITH IRF4 REARRANGEMENT ON A BACKGROUND OF EXTRANODAL MARGINAL
ZONE LYMPHOMA
David Hopkins* 1, John Goodlad2, 3
1Haematology, 2Haematopathology, NHS Greater Glasgow and Clyde, 3Institute of Cancer Sciences, University of
Glasgow, Glasgow, United Kingdom
Case Description: 86-year-old male with a history of extranodal marginal zone lymphoma (ENMZL) diagnosed aged 78,
limited to the jejunum, adjacent mesentery and mesenteric lymph nodes. Received four cycles single agent Rituximab
following radiological progression with good partial response. Patient remained asymptomatic until presenting with acute
urinary retention in June 2021. CT scan revealed a large homogeneous mass in the mesentery, continuous with adjacent
jejunum. Involvement of omentum and peritoneum, and splenomegaly was also noted. A core biopsy was taken.
Biopsy Fixation Details: 10% buffered formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Fibrous tissue containing a diffuse infiltrate of small to intermediate size lymphocytes,
many with centrocyte-like morphology. Also, occasional follicle-like aggregates of large lymphoid cells. These possess
large, vesicular nuclei with small nucleoli.
Immunophenotype:
Diffuse infiltrate of centrocyte-like cells:
- Positive: CD20, CD21, BCL2
- Negative: CD3, CD5, CD10, CD23, BCL6, IRF4, Cyclin D1
- Ki67: <5%
Follicular dendritic cell networks encompass the aggregates of large pleomorphic blast cells: the latter display the
following phenotype:
- Positive: CD10, CD20, BCL6, IRF4 (strong, uniform)
- Negative: CD3, CD5, CD23, BCL2, Cyclin D1
- Ki67: 80%
Cytogenetics: NA
Molecular Studies: FISH studies were performed on tissue sections cut from FFPE tissue blocks. Areas of low-grade
lymphoma and aggregates of large B-cells were targeted and separately analysed.
Area of low-grade lymphoma:
- BIRC3-MALT1 rearrangement detected
- No rearrangement of IGH-MYC or MYC
- No rearrangement of BCL2, BCL6 or IGH; extra copy of BCL2 and BCL6 in 9% and 20% of cells.
- No IRF4-DUSP22 rearrangement
Area populated by blast cells:
- No MALT1 rearrangement detected (MALT1 break apart probe) but extra copies of 1-2 extra copies of MALT1
- No rearrangement of IGH-MYC or MYC
- No rearrangement of BCL2, BCL6; extra copy of BCL6 in 9% of cells.
- IGH rearrangement detected
- IRF4-DUSP22 rearrangement detected
Proposed Diagnosis: Extranodal marginal zone lymphoma (BIRC3-MALT1 rearranged) and foci of large B-cell
lymphoma with IRF4 rearrangement.
Interesting Feature(s) of Submitted Case: The majority of the tissue is infiltrated by extranodal marginal zone
lymphoma with BIRC3-MALT1 rearrangement. There are also smaller foci of phenotypically distinct large B-cells. No
BIRC3-MALT1 rearrangement was found in these cells but they contained IRF4/DUSP22 and IGH rearrangements which
were not present in the ENMZL. The morphology, phenotype and genetics of the large cell component are typical for
large B-cell lymphoma with IRF4 rearrangement (LBCL-IRF4).
An extra copy of part or all of chromosome 3 is the only abnormality common to both the ENMZL and the LBCL-IRF4,
whereas they contain distinct translocations involving MALT1 and IRF4 respectively. The LBCL-IRF4 may have
transformed from an ENMZL subclone lacking MALT1 rearrangement (and following acquisition of an IRF4
rearrangement). However, recurrent translocations involving IRF4 are rare events, usually occurring in de novo
lymphoma and largely restricted to the entity of LBCL-IRF4. To the best of our knowledge IRF4 rearrangement has not
been described as a transforming event in ENMZL. Thus, the pathological features may represent the chance occurrence
of two unrelated lymphomas, a MALT1 rearranged ENMZL and a LBCL-IRF4 rearrangement. LBL-IRF4 is well described
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in the gastrointestinal tract and whilst it typically arises in children and young adults, elderly patients have also been
described. Treatment with R-mini-CHOP commenced.
References: Salaverria I et al. Blood 2011.118.139-47. PMID: 21487109
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EAHP22-LYWS-1326
PLASMABLASTIC LYMPHOMA WITH MYC-IGH TRANSLOCATION AND IRF4 REARRANGEMENT IN AN
ADOLESCENT
Yunxia Ye* 1, Wenqing Yao1, Sha Zhao1, Wenyan Zhang1, Weiping Liu1
1Pathology, West China hospital, Chengdu, China
Case Description: A 14-year-old girl presented with left cervical lymph nodes (LN) enlargement for 8 months. PET-CT
revealed left cervical lymphadenopathy (3.7 cm in diameter) and pelvic mass (0.93 cm), both showed elevated FDG
uptake (SUV value 14.9, 12.73, respectively). Blood test showed no other abnormalities but elevated EBV-DNA in
peripheral blood (2.19*103 copies/mL). Left cervical LN biopsy was conducted. The pathological diagnosis was aggressive
B-cell lymphoma with plasmablastic features and with MYC-IGH translocation and IRF4 rearrangement. The patients
received 5 circles of chemotherapy but progressed during the treatment. She developed progressively enlarged lymph
nodes of the right cervical area, abdominal pain and pelvic mass. PET-CT showed newly detected mass in right cervical
area, liver, omentum and pelvic cavity, all with elevated FDG uptake. The patient underwent pelvic mass debulking
surgery. Nine days later she died of multiple organ failure.
Biopsy Fixation Details: The mass is multilobular, and 16 cm in diameter. The cut surface is gray and yellow in color,
with multifocal necrosis.
Frozen Tissue Available: None.
Details of Microscopic Findings: The neoplastic cells are diffused infiltration with coagulative necrosis and “starry sky”
pattern. The tumor cells are homogeneous, medium sized to large, with the features of plasmablastic cells, including large
nuclei, prominent nucleoli, basophilic or amphophilic cytoplasm, etc. Mitotic figures were easily observed.
Immunophenotype: The tumor cells were positive for CD138, CD38, MUM-1, CD56 and MYC, and negative for CD20,
CD79a , PAX-5, CD19, CD45, CD3 , HHV8 and ALK-1. Ki-67 index is high (>90%).
Cytogenetics: None.
Molecular Studies: IRF4 rearrangement was detected by NGS. The clonal rearrangements of the IgH and Ig kappa
was detected by high performance capillary electrophoresis (HPCE) . MYC break, MYC-IgH fusions and IRF4
rearrangement were detected by FISH.
Proposed Diagnosis: Aggressive B cell lymphoma, plasmablastic lymphoma With MYC-IGH translocation and IRF4
rearrangement.
Interesting Feature(s) of Submitted Case: Firstly, A young immunocompetent patient diagnosed by plasmablastic
lymphoma. Secondly, PBL with MYC-IGH translocation and IRF4 rearrangement.
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EAHP22-LYWS-1329
PRIMARY TESTICULAR DLBCL, NON-GCB-LIKE, WITH MYD88 (L265P), PIM1 (K169NFS*34) AND CD79B (Y196H)
MUTATIONS [CHAPUY C5-TYPE, SCHMITZ MCD-TYPE, LACY MYD88-TYPE] RELAPSING AS NODAL DLBCL
WITH MYD88 (L265P), CD79B (Y196S) AND IKZF3 (L162R) MUTATIONS
Jagmohan S. Sidhu* 1
1PATHOLOGY AND LABORATORY MEDICINE, UHS HOSPITALS, JOHNSON CITY, NY, 13790, USA, JOHNSON CITY,
United States
Case Description: 76-year-old male presented in 2004 with marked dyspnea and fever. X-Ray & CT scan showed
bilateral pleural and pericardial effusions, which were tapped and submitted for morphology and flow cytometry. CT Scan
of chest, abdomen and pelvis showed no abnormality. PET Scan showed increased uptake in his right testis. A 6 cm right
testis was resected and was submitted for histology and flow cytometry. A diagnosis of primary testicular diffuse large Bcell lymphoma (DLBCL), non-GCB-like was made. Bone marrow was not involved. 6 cycles of R-CHOP and intrathecal
methotrexate were given. There was no recurrence for 8 years. In 2012, he developed massive generalized
lymphadenopathy and a 2.5 cm left axillary lymph node was excised and submitted for histology and flow cytometry. A
diagnosis of non-GCB-DLBCL was made. He developed high grade fever and respiratory difficulty, did not want to be
treated, went to hospice, and passed away in a few days.
Biopsy Fixation Details: 10% Neutral Buffered Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: The cavity fluid specimens showed large lymphoid cells. Testis in 2004 and left axillary
lymph node in 2012 showed replacement by sheets of large lymphoid cells showing high N/C ratio, slightly condensed
chromatin, prominent 1-3 nucleoli, and many mitoses.
Immunophenotype: DLBCL in all specimens is positive for CD20, BCL2, BCL6, MUMI, MYC, and Ki67 (95%), and
negative for CD10, BCL1 and CD30 by immunohistochemistry. Flow Cytometry of all specimens showed large cells
expressing CD19, CD20, FMC7, HLA-DR, and sLambda.
Cytogenetics: Not done
Molecular Studies: High grade B-cell lymphoma FISH showed an additional copy of BCL6 (3q+). NGS of primary
testicular lymphoma revealed MYD88 (L265P), PIM1 (K169Nfs*34) and CD79B (Y196H) mutations, and MALT1 (I712V)
and TBL1XR1 (H307Q) mutations and a few other mutations of uncertain significance. NGS of nodal lymphoma revealed
same MYD88 (L265P), a different CD79B (Y196S) and a new IKZF3 (L162R) mutation. MALT1 (I712V) and TBL1XR1
(H307Q) mutations and a few other uncertain significance were also detected, but the VAF of TBL1XR1 (H307Q) mutation
almost doubled.
Proposed Diagnosis: Primary Testicular Diffuse Large B-Cell Lymphoma (DLBCL), Non-GCB-like, relapsing as nodal
DLBCL, Non-GCB-like
Interesting Feature(s) of Submitted Case: 1. NGS of primary testicular DLBCL revealed MYD88, PIM1 and CD79B
mutations, which are known to occur in this lymphoma.1 NGS of nodal lymphoma detected same MYD88 mutation, a
slightly different CD79B mutation and a IKZF3 (L162R) mutation that has been previously identified in DLBCL. 2 Same
TBL1XR1 (H307Q) mutation of uncertain significance was detected both times, but its VAF doubled at the relapse.
2. There is an interesting interplay of MYD88, CD79B and IKZF mutations, i.e. Mutated MYD88 triggers tumor cell growth
and survival by activating NF-κB pro-survival signaling3 that cooperates with BCR signaling by CD79B to maintain survival
of ABC-type primary testicular DLBCL4 and mutant IKZF (L162R) acts as a transcriptional activator of BCR/NFkB
signaling genes.5
3. Our case belongs to molecular subtype C5 Subtype (Chapuy, et al.) 6, MCD Subtype (Schmitz, et al.)7 and MYD88
Subtype (Lacy, et al.).8
References: 1. Kraan, W; et al. Leukemia 2014;28;719-720.
2. Morin, RD; et al. Nature 2011;476:298-303.
3. Guerrera, ML; et al. Haematologica 2018;103: e408–e411.
4. Ngo VN; et al Nature 2011;470: 115-119.
5. Lazarian, G; et al. Cancer Cell 2021; 39;380-393.
6. Chapuy, B; et al. Nat. Med. 2018;2; 679-690.
7. Schmitz, R, et al. N Engl J Med 2018;378:1396–1407.
8. Lacy, SE; et al. Blood 2020;135:1759-1771.
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EAHP22-LYWS-1345
BURKITT-LIKE LYMPHOMA WITH 11Q ABERRATION: A CLASSIC CASE OF A RARE ENTITY
Vladislav Makarenko* 1, Monika Pilichowska2, Adrian Dubuc1, Reid Merryman3, Robert Hasserjian4, Sam Sadigh1
1Pathology, Brigham and Women’s Hospital, 2Pathology, Tufts Medical Center, 3Medical Oncology, Dana-Farber Cancer
Institute, 4Pathology, Massachusetts General Hospital, Boston, United States
Case Description: 20-year-old male patient presented with fatigue, constipation, and abdominal pain for a month; CT
scan demonstrated a 10.0 cm mass, contiguous with the appendix as well as enlarged lymph nodes in the right lower
quadrant of the abdomen. A retroperitoneal lymph node was biopsied (discussed below). He completed the modified
McGrath regimen (rituximab, cyclophosphamide, vincristine, doxorubicin, and high-dose methotrexate, alternating with
rituximab, ifosfamide, etoposide, and cytarabine). End of treatment PET scan showed an interval decrease in the size of
his abdominal mass with residual FDG uptake, and no FDG avid lymph nodes, and two post-treatment biopsies of the
mass showed necrotic debris and associated inflammation consistent with therapy response.
Biopsy Fixation Details: formalin-fixed, paraffin-embedded
Frozen Tissue Available: No
Details of Microscopic Findings: Diffuse infiltrate of medium-sized lymphocytes with round, slightly irregular nuclei,
open chromatin, distinct nucleoli and moderate amounts of cytoplasm. Frequent mitotic figures and karyorrhectic debris is
present, in areas imparting a "starry sky" appearance. Frank necrosis is not seen.
Immunophenotype: By IHC, the cells are positive for CD20, PAX5, CD10 (80%), BCL-6 (70%), MYC (50%, moderate
intensity) and negative for CD5, MUM1, BCL-2, CD30, p53, CD34. EBER ISH is negative. Ki67 is positive in >95% of
cells.
By flow cytometry, the cells are positive for CD45, CD19, CD20, CD10, CD38, CD23 kappa light chain and negative for
CD3, CD5, CD34, TdT, lambda light chain and myeloid markers
Cytogenetics: 46,XY[17].
FISH: nuc ish(BCL6x2)(199/200),(CMYCx2)[200],(IGH,BCL2)x2[200],(TP53x2)[200]
Negative for MYC rearrangement
Chromosomal SNP microarray analysis:
(1) Interstitial 11q gain and distal 11q loss
(2) Copy-Neutral Loss of Heterozygosity (CN-LOH) of distal 16p
11q13.4q24.2(71277597-125424417) x 3 54.1 Mb Gain of proximal 11q
11q24.2q25(125443472-134938847) x 1
9.5 Mb Loss of telomeric 11q
16p11.2p11.1(30095733-45271725x2 hmz 5.2 Mb CN-LOH distal 16p CN-LOH
Yp11.31q11.23(2660162-28799935)x0-1 26.1 Mb loss of Y chromosome
Molecular Studies: N/A
Proposed Diagnosis: Burkitt-like lymphoma with 11q aberration
Interesting Feature(s) of Submitted Case: This is an interesting case of a young man presenting with an abdominal
mass which showed morphologic and immunophenotypic features highly suggestive of Burkitt lymphoma (BL), however,
MYC rearrangement was absent by karyotyping and FISH studies. This prompted chromosomal SNP microarray analysis
to explore alternative entities, and findings (interstitial 11q gain and distal 11q loss) confirmed the diagnosis.
Burkitt-like lymphoma with 11q aberration represents a subset of high-grade B-cell lymphomas resembling BL but lacking
MYC translocations. Chromosome 11q alterations are usually present, with proximal amplifications and distal/telomeric
losses. As was the case with our patient, presence of nodal disease is more common than in BL and MYC protein expression
tends to be lower than in BL. In addition, the 16p CN-LOH seen in our case is suggestive of an underlying mutation, in a
region containing CREBBP, which has been shown to occur in a subset of these cases.
References:
- Salaverria et al., Blood. 2014 Feb 20; 123 (8): 1187–1198. PMID: 24398325
- Gonzale-Farre et al., Haematologica. 2019 Sep; 104(9):1822-1829. PMID: 30733272
- Horn et al., Am J Surg Pathol. 2021 Mar 1;45(3):356-364. PMID: 33136583
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EAHP22-LYWS-1370
LARGE B-CELL LYMPHOMA WITH IRF4 REARRANGEMENT IN AN ELDERLY PATIENT WITH LONG-TERM
COMPLETE REMISSION
Bettina Bisig* 1, Luis Veloza1, Carmen Barcena1, Anne Rosselet 2, Laurence De Leval1
1Pathology, University Hospital Lausanne and University of Lausanne, Lausanne, 2Hematology, Hôpital d’Yverdon-lesBains, Yverdon-les-Bains, Switzerland
Case Description: 69-year-old male patient who in 2012 presented an isolated submandibular adenopathy without Bsymptoms. PET-TC showed hypermetabolic bilateral foci in adenoids (SUV max 7), a hypermetabolic supraclavicular
lymph node (SUV max 3.9), and multiple hypermetabolic axillary nodes (SUV max 2.8 to 3.4). Hepatosplenomegaly was
not detected. Peripheral blood findings were unremarkable. A bone marrow biopsy was morphologically negative (stage
2A), but the aspirate was consistent with minimal infiltration by flow cytometry. The patient received 6x of R-CHOP + 2x of
Rituximab, with a maintainance therapy of R for 2 years (2013-2015) achieving a complete remission after the third cycle,
which has been sustained for up to 10 years from diagnosis.
Biopsy Fixation Details: 10% neutral buffered formalin.
Frozen Tissue Available: No.
Details of Microscopic Findings: Lymph node with preserved capsule and effacement of the architecture by the
presence of multiple, large, confluent nodules composed of large cells, with irregular nuclear contours, fine chromatin, and
multiple peripheral nucleoli (centroblasts), which are intermixed with scarce centrocytes. Some tingible body macrophages
and apoptotic figures are observed, while numerous mitoses are seen. No diffuse areas of large cells or necrosis are
identified.
Immunophenotype: By immunohistochemistry, the large atypical B-cells were CD20+ with coexpression in most tumor
cells of CD10, BCL6, MUM1, LMO2 and stathmin. BCL2, CD5, and CD23 were negative. CD30 was positive in occasional
large cells. MYC highlighted around 10% of cells in the nodules. Tumor cells displayed a monotypic expression of IgG
Lambda. CD21 and CD23 showed an effaced pattern of follicular dendritic cells. IgD highlighted some residual mantle
cuffs in some nodules. The proliferation index (Ki-67) was high (~80%).
Cytogenetics: FISH using break-apart probes detected an IRF4 rearrangement, while BCL2, BCL6 and MYC were not
rearranged.
Molecular Studies: A NGS study using a customized hematological panel of 142 genes is being performed and results
will be available the workshop.
Proposed Diagnosis: Large B-cell lymphoma with IRF4 rearrangement
Interesting Feature(s) of Submitted Case: Large B-cell lymphoma with IRF4 rearrangement is a rare subtype of large
B-cell lymphoma that show a diffuse, enterely follicular or diffuse and follicular architectural patterns. It occurs essencially
in children and young adults and presents predominantely in Waldeyer ring or head and neck lymph nodes.
Here, we describe a rare case of a large B-cell lymphoma with IRF4 rearrangement in a 69-year-old male presenting as
multiple cervical and axillary lymphadenopathies (stage 2A). The few cases of large B-cell lymphoma with IRF4
rearrangement reported in the literature occuring in the elderly present most frequently as a diffuse large B-cell lymphoma.
In contrast, in our case the striking follicular pattern raised initially the differential diagnosis of BCL2-negative grade 3B
follicular lymphoma, which may show MUM1 expression and negativity for BCL2. In addition, some cases of a large B-cell
lymphoma with IRF4 rearrangement harbor BCL6 rearrangements, which can also be found in grade 3 follicular lymphoma.
As reported in the pediatric population, where the disease has favorable outcomes after immunochemoterapy with or without
radiation, our patient has presented a sustained complete remission for 10 years after R-CHOP immunochemotherapy.
References:
- Ramis-Zaldivar JE et al. Blood. 2020; 135(4): 274-286
- Salaverria I et al. Blood. 2011; 188 (1):139-147
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EAHP22-LYWS-1383
AGRESSIVE B-CELL LYMPHOMA DIAGNOSED AS BURKITT-LIKE LYMPHOMA WITH 11Q ABERRATION.
Juliette Fontaine* 1, Marie Donzel1, Alexandra Traverse-Glehen1
1Lab of Pathology, CENTRE HOSPITALIER LYON SUD, Pierre Bénite, France
Case Description: A 21 year-old-man presented with a cervical adenopathy, evolving for about 5 months and measuring
10 x 6 cm. There was no B symptom and no alteration of general condition. PET scanner showed an isolated cervical
lymphadenopathy, with a SUV max of 40.4. Serum LDH level was discreetly elevated at 274 UI/L (N < 220 UI/L). A
surgical lymph node biopsy was performed.
Biopsy Fixation Details: Neutral buffered formalin
Frozen Tissue Available: Yes
Details of Microscopic Findings: Five lymph node fragments were examined, measuring from 5 to 8 mm. They showed
a diffuse monotonous lymphomatous infiltration composed of medium to large-sized tumor cells. The nuclei were round or
more irregular, with heterogeneous chromatin and multiple medium-sized nucleoli. Many mitotic figures and apoptosis
were present.
Immunophenotype: Tumor cells were diffusely positive for CD20, CD10, BCL6 and were negative for CD3, CD5, BCL2,
MUM1, TDT and CD34. Proliferation index was close to 90%. C-MYC antibody (clone Y69) was positive in only 30% of
cells, with a weak or moderate staining. EBV (EBER) ISH was negative.
Cytogenetics: FISH analysis with break apart C-MYC (Vysis), BCL2 and BCL6 (ZytoVision) probes was performed using
formalin-fixed paraffin-embedded tissue and showed no rearrangement. FISH analysis with 11q gain/loss Triple Color
Probe (ZytoVision) showed an 11q aberration with three green signals and one orange signals in 50% of cells.
Molecular Studies: A next generation sequencing was performed and showed only a RHOA mutation.
Proposed Diagnosis: Burkitt-like lymphoma with 11q aberration.
Interesting Feature(s) of Submitted Case: This case illustrates two interesting findings : (1) the discordance between
the clinical presentation (adenopathy that has been evolving for several months without general clinical symptoms and
with an only discreetly increased LDH rate) and the histological presentation of a high-proliferative aggressive B-cell
lymphoma, (2) the difficulties of classification of agressive B-cell lymphomas with morphology and immunophenotype that
mimics Burkitt lymphoma but do not present all the criteria. In our case, despite the morphology and phenotype (CD10+
BCL6+ BCL2- with high Ki67 index), both C-MYC immunohistochemistry (only 30% of positive cells) and absence of CMYC rearrangement were not in favor of a Burkitt lymphoma diagnosis. If FISH with 11q gain/loss Triple Color Probe was
not performed, a diagnosis of high-grade B cell lymphoma, NOS would be rendered. The diagnosis of Burkitt-like
lymphoma with 11q aberration remains problematic for clinicians, as only a limited number of cases have been reported
and treatment is not codified.
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EAHP22-LYWS-1395
LARGE B-CELL LYMPHOMA WITH IRF4 REARRANGEMENT : CASE REPORT
Weiyang Jiang* 1, Yu Li1
1Pathology Department, Chongqing University Cancer Hospital, Chongqing, China
Case Description: Clinical History, The patient was an 8-year-old girl.20 days ago, her sister accidentally discovered a
pear-sized mass on her left neck, which was slightly swollen and painful.
Mandible contrast-enhanced CT scan showed that a solitary, well-circumscribed, round-like soft-tissue mass on the
lateral side of the left cervical sheath, medial to the left sternocleidomastoid muscle, and posterior to the left parotid gland.
It was about 5.1×3.7×3.5cm, moderately uniformly strengthened, the edge of the lesion appears to have a capsule.
Biopsy Fixation Details: neutral formalin
Frozen Tissue Available: Not done.
Details of Microscopic Findings: The structure of lymph nodes is damaged, the capsule is not thick, it shows many
large abnormal foillcles,with a back-to-back growth pattern and absent mantle zones.The neoplastic cells are mediumsized to large, irregular nuclei with small,basophilic nucleoli. Mitotic figures are infrequent and no clear necrosis is seen.
Immunophenotype: positive: CD21 CD23 FDC net, CD20,CD19,PAX-5,CD10,BCL6,BCL2,MUM1,C-myc(about 40%60% neoplastic cells positive),Ki67(about 90% neoplastic cells positive).
negative: CD3,CD5,CD30,CD38,CD34,TdT,P53.
(Flow Cytology of Bone Marrow): Not done.
Cytogenetics: Not done.
Molecular Studies: Epstein-Barr virus receptor in situ hybridization : negative
BCL6(-),C-myc/Ig H(-),BCL2/Ig H(-),IRF4/Ig H(+)
Proposed Diagnosis: Large B-cell lymphoma with IRF4 rearrangement
Interesting Feature(s) of Submitted Case: Large B-cell lymphoma with IRF4 rearrangement is an uncommon subtype of
Large B-cell lymphoma that can be entirely diffuse,follicular and diffuse,or entirely follicular.
It occurs primarily in children and young adults,age range at presentation is 4-79 years,with a median age of 12 years and
an equal sex distribution.
The most common sites of occurrence are Waldeyer's ring and/or cervical lymph nodes and gastrointestinal tract.
Most patients present with isolated lymphnode or tonsillar enlargement with early clinical stage.
Histologically similar to follicular lymphoma 3B or diffuse large B-cell lymphoma, showing follicular-like, follicular and
diffuse, simple diffuse proliferation patterns.
Gene expression profiling (CEP) analysis showed that most of them were germinal center B cells.
Immunophenotype: Tumor cells strongly express IRF4/MUM1, BCL6, and have a high proliferation index.More than half of
the cases expressed BCL2 and CD10, and a few were CD5 positive.
FISH:The vast majority of cases have IG/IRF4 rearrangements, sometimes with BCL6 rearrangements, but lack BCL2
rearrangements. There are cases in which IRF4/MUM1 is strongly expressed even in the absence of IRF4
rearrangement.
In the case we provided, low-magnification view of the left neck mass shows large abnormal foillcles,with a backto-back growth pattern and absent mantle zones.The neoplastic cells are medium-sized to large ,with
small,basophilic nucleoli.The tumor cells strongly express CD20,PAX-5,BCL2,BCL6 ,CD10 and MUM1. Our case
have IRF4 / IG rearrangements, without BCL2,C-myc and BCL6 rearrangements.
Treatment and follow-up: After a simple lumpectomy, the patient received no other treatment. It has been 2 years since
the initial diagnosis, and the patient is still alive, but has not come to our hospital for further treatment.
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EAHP22-LYWS-1405
PLASMABLASTIC LYMPHOMA: DE NOVO VS AN UNUSAL RICHTER TRANSFORMATION
Anu Peter* 1, Adam Davis1, Gabriel Caponetti1, Adam Bagg1
1Hematopathology, University of Pennsylvania, Philadelphia, United States
Case Description: A 68-year-old male presents with a new mass in his right groin
He was initially diagnosed with asymptomatic chronic lymphocytic leukemia/small lymphocytic lymphoma (CLL/SLL), Rai
stage I, 8 years previously. Following initial watchful waiting, the increasing lymphocytosis, new anemia and
thrombocytopenia, led to initiation of therapy 3 years later. He was variably treated with and responsive to chlorambucil,
prednisone, obinutuzumab, idelalisib, ibrutinib and rituximab. The right groin mass characterized on imaging was
subsequently excised.
Biopsy Fixation Details: Fixed in Zinc formalin.
Frozen Tissue Available: Not available
Details of Microscopic Findings: Submitted H&E sections show a diffuse proliferation of large atypical cells with
abundant amphophilic cytoplasm, vesicular to fine nuclear chromatin, prominent central nucleoli, and round to irregular
nuclear contours. Frequent mitoses and apoptotic cells are noted.
Immunophenotype: Flow cytometry: This shows an aberrant population dominantly positive for CD138, CD10, CD56,
CD38, CD81, cytoplasmic kappa and CD45(dim); CD5, CD19, CD20, CD22, CD27, CD200 and surface immunoglobulin
are all negative.
Immunohistochemistry:
Immunohistochemical stains performed with adequate controls show that the large atypical cells are strongly positive for
CD138, MUM1, CD79a, BCL2, MYC, and weakly positive for PAX5, CD10, BCL6 and CD43. They are negative for CD20,
CCND1, CD30, HHV8, CD3, CD5, CD23, ALK and EBER1. Ki-67 shows a proliferative index of approximately 75%.
Cytogenetics: FISH studies:
MYC -- Positive for translocation [78/100 cells]
FGFR3::IGH [t(4;14)] -- Negative for translocation
IGH::MAF [t(14;16)] -- Negative for translocation
TP53 -- Positive for deletion [39/100 cells]
CEP 17 -- Positive for monosomy 17 [52/100 cells]
Molecular Studies: Targeted gene sequencing studies (hematologic malignancies massively parallel sequencing panel)
identified a nonsense variant in TP53 at amino acid 213 in exon 6 resulting in premature termination of the coding
sequence in 2769 of 4538 total sequence reads, for a variant allele fraction (VAF) of 61%.
Proposed Diagnosis: Plasmablastic lymphoma – an unusual variant of Richter transformation
Interesting Feature(s) of Submitted Case: Though difficult to be certain, this plasmablastic neoplasm is favored to
reflect a plasmablastic lymphoma (PBL) rather than a plasmablastic plasma cell neoplasm. The major consideration is
whether this is de novo vs a Richter transformation. Such forms of transformation are rare, and only published as case
reports. In addition, the immunophenotype is quite distinct from the CLL at many levels, including: expression of CD10
and CD56, and lack of CD5 and CD200. These two factors might suggest that the PBL was likely de novo However,
genetic studies, in particular finding the identical TP53 mutation, in both the PBL and CLL provided an MPS facilitated
diagnosis of a clonal relationship (IGH PCR was unfortunately not performed).
References:
1. Gasljevic, Gorana, et al. "Chronic lymphocytic leukemia with divergent Richter’s transformation into a clonally related
classical Hodgkin’s and plasmablastic lymphoma: a case report." Case reports in oncology 13.1 (2020): 120-129.
2. Marvyin, Kristo, et al. "Transformation to plasmablastic lymphoma in CLL upon ibrutinib treatment." BMJ Case Reports
CP 13.9 (2020): e235816.
3. Martinez, Daniel, et al. "Plasmablastic transformation of low-grade B-cell lymphomas: report on 6 cases." The American
journal of surgical pathology 37.2 (2013): 272-281.
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EAHP22-LYWS-1408
LBCL IN AN ADULT WITH DOUBLE IRF4 AND CCND1 GENE REARRANGEMENTS
Socorro Maria Rodríguez Pinilla* 1, Marta Alonso Martin1, Miguel Piris1, Nerea Carvajal1, Lidia Atienza2
1Pathology, FJD, Madrid, 2Pathology, Hospital Universitario Puerta del Mar, Cadiz, Spain
Case Description: We present the case of a 75 year-old man who was a liver transplant-recipient due to CVH/BVH
cirrhosis in 1995. In 2020, twenty-five years later, he complained of sore throat specially after swallowing. He did not
referer other systemic symptoms, fever or weight lost. There were no pathological laboratory findings. Physical
examination revealed an irregular enlargement of his left tonsil. Neither lymphadenopathies, visceromegalies or other
abnormalities were found on image studies. The mass was excised and the diagnosis of DLBCL was made. Bone marrow
biopsy or flow cytometry of peripheral blood showed no tumoral involvement. The patient received RITUXIMAB without
further chemotherapy. After two years of follow-up he is alive and free of disease.
Biopsy Fixation Details: Formalin
Frozen Tissue Available: Not available
Details of Microscopic Findings: A diffusse or pseudonodular proliferation of atypical medium-sized neoplastic cells
was found in the corion. These cells showed hypercromatic irregular nuclei without nucleoli and scant clear cytoplasm
with a slightly blastic appearance. Neither epitheliotropism, angiocentricity, necrosis or a starry-sky pattern was seen.
Immunophenotype: Neoplastic cells expressed CD20, CD79A, CD10, BCL2, BCL6, MUM1, PD1 and cyclin D1. They
were negative for CD43, CD23, CD5, SOX11, CD30, MYC, P53, TDT, and EBV (EBER). Ki67 was high (70-80%).
Cytogenetics: FISH studies in a search for BCL2, BCL6, MYC, CCND1 or IRF4 gene alterations were performed.
Both rearrangements of the IRF4 (15% neoplastic cells) and CCND1 genes (25% neoplastic cells) were found.
Molecular Studies: Next generation sequencing studies with a customized panel are still ongoing.
Proposed Diagnosis: DLBCL with both IRF4 and CCND1 gene rearrangements.
Interesting Feature(s) of Submitted Case: -LBCL with IRF4 rearrangement in children and young adults has been
included as a new provisional entity in the 2018 WHO classiffication. They are usually CD10/BCL6/MUM1 triple positive,
show a GC phenotype by gene expression (GE) and harbour frequent mutations in IRF4 and NF-kB pathway genes
(CARD11, CD79B, and MYD88), losses of 17p13 and gains of chromosome 7 and 11q12.3-q25. Furthermore, it does not
beheave in an aggressive way.
-Recently, DLBCL with IRF4 translocations have also been reported in adults. They are subdivided in two different
subgroups. One with just IRF4 rearrangements and another with additional rearrangements in either BCL2/BCL6 or MYC
genes. The first subgroup showed a similar copy number profile and share recurrent CARD11 and CD79B mutations
when compared to LBCL-IRF4 in the pediatric population. However, adult cases showed higher genetic complexity, higher
mutational load with frequent MYD88 and KMT2D mutations, and more often a ABC-GEP. Interestingly, the second
group, showed a GCB/EZB DLBCL molecular profile.
-CCND1 translocations are characteristic of mantle cell lymphoma. They have also been scarcely described in low grade
B-cell lymphoma transformation or as a second hit in high grade B-cell lymphomas.
-DLBCL with both IRF4 and CCND1 rearrangements have not been described so far. Differential diagnosis with blastic
mantle cell lymphoma is mandatory.
References: -Ramis-Zaldivar et al. Blood 2020.
-Frauenfeld L, et al. Blood Adv, 2021.
-Zhao Y, et al. Clin Lymphoma Myeloma Leuk, 2021.
-Cheng J, et al. Hemasphere, 2021.
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EAHP22-LYWS-1442
BURKITT-LIKE LYMPHOMA WITH 11Q ABERRATION, IN A 15-YEAR OLD CHILD
peggy DARTIGUES* 1, pierre KHNEISSER1, Elsa POULLOT2
1Biopathology, GUSTAVE ROUSSY, Villejuif, 2Biopathology, CHU MONDOR, creteil, France
Case Description: Patient aged 15 years, diagnosed with Ataxia telangiectasia at the age of 13 . No serious
infection.Routine peripheral blood screening showing an oligoclonal lymphocyte population with TCR gamma, with a
normal CBC and smear, stable since 2017. Rapidly progressive cervical left lymph node, measuring 8X7cm.
Biopsy Fixation Details: 1 fresh sub-centimetric fragments was transmitted placed in formalin buffer (10%).
Frozen Tissue Available: yes
Details of Microscopic Findings: Microscopic examination shows a diffuse lymphoid tumour proliferation made up of
medium-sized cells which are sometimes monotonous but show pleomorphism in places, the nuclei are weakly nucleated,
the cytoplasm is hardly visible. This proliferation is arranged in the form of patches within which there are macrophages
with tangible bodies and apoptotic bodies, numerous mitoses are observed.
Immunophenotype: This proliferation is of a B nature and expresses CD20, without expression of CD5, whose
expression is restricted to few small and non atypical T cells. B cells are CD10+, BCL6+ and MUM1 -. BCL2 is not
expressed by tumoral cells. No expression of CD23, CD21, CyclinD1 or TdT was seen. 40% of tumour cells expressed CMyc. The Ki67 proliferation index is about 100%. In situ hybridisation with the EBER probe is negative.
Finally, this proliferation of phenotype B is aggressive, of intermediate morphology with medium-sized cells and a very
high Ki67 proliferation rate.
Cytogenetics: No genetic rearrangement demonstrated by FISH of Myc, BCl2 and BCL6 gene but a deletion of the 11
chromosome arm was detected.
Molecular Studies: Burkitt-like lymphoma with 11q aberration in a 15-year child, having a nodular presentation and
caracterized by a cytological pleomorphism, unsual for typical Burkitt lymphoma. Diagnosis confirmed by cytogenetical
analysis.
Proposed Diagnosis: Burkitt-like lymphoma with 11q aberration
Interesting Feature(s) of Submitted Case: Pathologists should be aware of this rare diagnosis, even if the specimen is
a small biopsy, and should confirm their morphological hypothesis by a cytogenetical analysis (FISH, CGH-array).
References: Horn H, et al. A Diagnostic Approach to the Identification of Burkitt-like Lymphoma With 11q Aberration in
Aggressive B-Cell Lymphomas. Am J Surg Pathol. 2021 Mar 1;45(3):356-364.
Gebauer N, et al . Aggressive B-cell lymphoma cases with 11q aberration patterns indicate a spectrum beyond Burkittlike lymphoma. Blood Adv. 2021 Dec 14;5(23):5220-5225.
Grimm KE, et al. Aggressive B cell lymphomas in the 2017 revised WHO classification of tumors of hematopoietic and
lymphoid tissues. Ann Diagn Pathol. 2019 Feb;38:6-10.
Au-Yeung RKH, et al. W. Experience with provisional WHO-entities large B-cell lymphoma with IRF4-rearrangement and
Burkitt-like lymphoma with 11q aberration in paediatric patients of the NHL-BFM group. Br J Haematol. 2020
Sep;190(5):753-763.
Horn H, et al. Burkitt-like Lymphoma With 11q Aberration: A Characteristic Chromosomal Alteration and a Particular
Morphologic Feature. Am J Surg Pathol. 2022 Jan 24.
Yu YT, et al. Morphologically Suspected Burkitt-like Lymphoma With 11q Aberrations Confirmed by Fluorescence In Situ
Hybridization. Am J Surg Pathol. 2021 Sep 6.
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EAHP22-LYWS-1444
BURKITT-LIKE LYMPHOMA WITH 11Q ABERRATION
Mariko Yabe* 1, Pallavi Galera1, Wenbin Xiao1, Natasha Lewis1, Umut Aypar1, Yanming Zhang1, Mark Ewalt1, JinJuan
Yao1, Amy Duffield1
1Pathology, Memorial Sloan Kettering Cancer Center, New York, United States
Case Description: A 62 year old woman with no significant past medical history presented with abdominal distention,
lower extremity swelling and B-symptoms. Imaging reportedly showed extensive soft issue infiltration of the
intraabdominal mesentery with bowel encasement.
An omental nodule core biopsy was reported as “High grade B-cell lymphoma, morphologically Burkitt-like, GCB
type.” FISH studies were reportedly negative for rearrangements of BCL2, MYC and BCL6. A staging bone marrow
reportedly showed “extensive involvement by high grade B-cell lymphoma.” FISH panels (MDS and lymphoma) only
showed gain of MLL. A karyotype was reported as 47,XX,der(4)t(4;4)(p15.2;q12),add(11)(q23),+12[14]/46/XX[6].
The patient was treated with 6 cycles DA-EPOCH-R & 3 cycles high dose methotrexate. 8 months after the initial
diagnosis, imaging showed a cerebellar mass that was diagnosed as high grade B-cell lymphoma.
Biopsy Fixation Details: Formalin fixed paraffin embedded (FFPE) tissue
Frozen Tissue Available: No frozen tissue available
Details of Microscopic Findings: Omental Biopsy:
Histologic sections show multiple fragments of a core biopsy specimen with patchy crush artifact. The tissue contains a
dense lymphoid infiltrate, which is composed of atypical lymphocytes that are medium to large in size. The lymphocytes
have a scant to moderate amount of cytoplasm, somewhat irregular nuclear borders, and occasional conspicuous
nucleoli. There are numerous admixed apoptotic bodies and scattered tingible body macrophages.
Cerebellar Biopsy:
Histologic sections show cerebellar tissue with findings similar to the omental biopsy. Areas showing prominent necrosis
and associated acute inflammation are present.
Immunophenotype: Omental Biopsy:
The neoplastic cells
Express: CD20, Pax-5, CD10, Bcl-6, MYC (50-60%)
Do not express: CD5, Bcl-2, CD23, BCL-1, MUM-1, EBV (EBER), kappa (ISH), lambda (ISH), CD30, MCK, Cam5.2
Other: CD3 and CD5 mark infrequent small T-cells. CD23 and CD21 do not highlight any underlying follicular dendritic cell
meshworks. The Ki-67 proliferation index is >95%.
Cerebellar Biopsy:
The neoplastic cells
Express: CD20, PAX5, CD10, BCL6
Do not express: CD3, BCL2, MUM1
Other: CD3 highlights few background T-cells. EBER is negative. cMYC is expressed in a small subset of lymphoma cells.
Ki-67 proliferative index is approximately 80% in viable areas.
Cytogenetics: Cerebellar Biopsy
FISH studies are negative for MYC rearrangement.
SNP array shows:
•Loss in segment 1q23.1-q24.2
•Loss in segment 4pter-p15.32, gain in segment 4q22.1-qter
•Gain in segment 11q14.1-q23.3, loss in segment 11q23.3-qter
•Gain of chromosome 12
Molecular Studies: Omental Biopsy
•1. TP53 p.S240G (VAF 48.5%)
•2. TP53 p.I251T (VAF 41.7%)
•3. TP53 p.T256K (VAF 42.6%)
•4. ATRX p.E1466* (VAF 33.8%)
•5. EZH2 p.Y646F (VAF 45.3%)
•6. PDS5B p.R394* (VAF 41.5%)
•7. PTEN p.L320* (VAF 25.0%)
Proposed Diagnosis: •Burkitt-like lymphoma with 11q aberration
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Interesting Feature(s) of Submitted Case: The patient is older, and BLL11q is reportedly found mainly in children/young
adults.
This case is an example of non-nodal-based disease, whereas BLL11q is thought to typically represent nodal-based
disease.
The current case shows gains in chromosome 12, which have been reported in a significant number of BLL11q.
The TP53 mutations seen in this case are not currently thought to be associated with BLL11q.
The EZH2 p.Y646F identified in this case is a druggable mutation. Other studies have shown mutations at position Y641.
References: Blanca Gonzalez-Farre B, et al. Haematologica. 2019.
Collins K, et al. Clin Case Rep. 2019.
Horn H, et al. Am J Surg Pathol. 2021.
Salaverria I, et al. Blood. 2007.
Wagener R, et al. Blood. 2019.

EAHP22-LYWS-1458
A CASE OF ALK-POSITIVE LARGE B-CELL LYMPHOMA
Livia Raso-Barnett* 1, John Grant1
1HODS, Cambridge University Hospitals NHS Trust, Cambridge, United Kingdom
Case Description: This previously fit and well 19-year-old male patient presented with a 2-month history of right cervical
swelling. PET-CT revealed bulky stage 2 disease with conglomerate masses and enlarged nodes in the neck,
supraclavicular, right subpectoral and right axillary regions.
Biopsy Fixation Details: 10% neutral buffered formalin.
Frozen Tissue Available: No.
Details of Microscopic Findings: This neoplasm consists of large, atypical cells with large nuclei, moderate amounts of
eosinophilic cytoplasm and slight variability in morphology. Some have an immunoblastic appearance with prominent
nucleoli, while others show a plasmablastic morphology. There are numerous apoptotic cells and areas of necrosis.
Immunophenotype: The neoplastic cells express CD45, CD138, PAX5 (weak nuclear), MUM1, BCL6 and CD10 with
cytoplasmic ALK staining. ISH for immunoglobulin light chains shows lambda light chain restriction. There is nucleolar
CD20 and weak cytoplasmic CD79a staining. They are CD30, CD2, CD3, CD5, CD7, CD19, CD25, TdT, HHV8, EBER
ISH and cytokeratin (MNF116) negative.
Cytogenetics: Not done.
Molecular Studies: Interphase FISH confirms ALK gene rearrangement.
Proposed Diagnosis: ALK-positive large B-cell lymphoma.
Interesting Feature(s) of Submitted Case: This is an example of a very rare large B cell lymphoma subtype.
References: None.
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EAHP22-LYWS-1036
A PRIMARY EFFUSION LYMPHOMA DEVELOPED IN A PATIENT WITH A PREVIOUS HISTORY OF MULTICENTRIC
CASTLEMAN DISEASE
Lan Chen* 1
1pathology, Beijing Hospital, Beijing, China
Case Description: An 89-years-old man was admitted to the hospital with progressive dyspnea for 1 week. CT showed
pleural fluid on the right side. The patient was diagnosed with multicentric giant lymph node hyperplasia by inguinal lymph
node biopsy 46 months ago, mixed cell type, and received chemotherapy with partial response.
The pleural effusion was straw color and clear. It was composed of a large number of uniformly diffused, medium to large
cells with a high nuclear to cytoplasmic ratio, small nucleoli and prominent karyorrhexis. It was composed of a large
number of uniformly diffused, medium to large cells with a high nuclear to cytoplasmic ratio, small nucleoli and prominent
karyorrhexis. In suspect of malignant tumors of the lymphohematopoietic system, we first considered the differential
diagnosis of highly aggressive diffuse large B-cell lymphoma, Burkitt lymphoma and T-cell-derived lymphoma. A cell block
was made by centrifugation and immunohistochemical examination was performed on it. The tumor cells didn’t express
any B cell or T cell lineage, but the Epstein-Barr encoding region (EBER) was strongly positive by in situ hybridization and
the Ki67 proliferating index was as high as 90%. We supplemented HHV8 latent nuclear antigen-1 (LANA-1) staining and
it was strongly positive in tumor cells. Furthermore, B cell clonality was confirmed by PCR analysis indicating IgH FR3-JH
clonal amplification and the whole-genome sequencing also revealed HHV8 and Epstein-Barr virus infection. The pleural
effusion was consistent with primary exudative lymphoma.
The patient’s pleural fluid continued to increase subsequently followed by development of pericardial effusion. He soon
developed pancytopenia and respiratory distress syndrome and died 3 weeks after admission.
Biopsy Fixation Details: Cytology smears were fixed in 95% ethanol and cell aggregates after centrifugation were fixed
in 10% neural buffered formalin to prepare a cell block.
Frozen Tissue Available: not available
Details of Microscopic Findings: The effusion was composed of large amount of dispersed and monomorphic cells of
medial to large size. The cells had scant eosinophilic cytoplasm. A small portion of the nucleus had single prominent
nucleoli, while most were polychromatic. There was frequent apoptosis and frequent mitosis.
Immunophenotype: neither T nor B、plasma cell lineage was expressed, HHV8 was positive with high Ki67 index over
80%.
Cytogenetics: Fluorescence in situ hybridization of BCL2, BCL6, C-MYC and CCND1 revealed no gene rearrangement
Molecular Studies: PCR analysis results of IgH FR3-JH revealed clonal amplification of a single peak indicating B cell
malignancy, while the other 3 multiplex PCRs of IgH FR1-JH, IgH FR3-JH and DH-JH were all polyclonal amplification. A
total of 679,377,212 sequencing reads of 150-base paired-end reads were generated by the HiSeq X-Ten sequencer
resulting in 20 Gb of sequence data. Of the sequencing reads, 99.9% (1,357,280,560 reads) and 0.11% (1,473,864 reads)
were classified as human and virus-related sequences respectively. Among the reads from virus, 6096 reads were from
EBV (NC_007605) and 21,481 from HHV8 (NC_009333). Neither HHV8 nor EBV integration breakpoints were detected.
Copy number variation analysis demonstrated a focal CDK4 and ERBB3 amplification of 4 copies at the chromosome 12
with 2.25 Mbs fragment. We also found two somatic mutation MAML2 p.G838S and KMT2C p.G838S.
Proposed Diagnosis: primary effusion lymphoma (PEL)
Interesting Feature(s) of Submitted Case: PEL in a HIV negative patient with a previous history of Multicentric
Castleman Disease
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EAHP22-LYWS-1194
EBV NEGATIVE PRIMARY EFFUSION LYMPHOMA IN AN HIV NEGATIVE PATIENT
Paul D. Barone* 1, Ethel Cesarman1, Wayne Tam1, Amy Chadburn1
1Pathology and Laboratory Medicine, NewYork-Presbyterian Hospital, Weill Cornell Medicine, New York, United States
Case Description: This 89-year-old man, HIV negative, with a history of coronary artery disease, presented with a
persistent dry cough and dyspnea. Chest imaging showed bilateral pleural effusions. Left-sided thoracentesis drained 900
ml of fluid; cytologic examination was negative for malignant cells. A chest X-ray one week later showed an enlarging,
loculated pleural effusion. A VATS procedure was performed.
Biopsy Fixation Details: Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: There are scattered and clusters of variably large, atypical cells within proteinaceous
material. Occasional large groups of necrotic cells are seen. The nuclei are large and occasionally folded; binucleated
cells are also present. Occasional mitotic figures are seen. The nucleoli are prominent and variable in number. The cells
have a moderate amount of cytoplasm. In the background other inflammatory cells, including plasma cells and lymphoid
collections containing small germinal centers with prominent vessels, reminiscent of Castleman disease are seen.
Immunophenotype: By immunohistochemistry, the large atypical cells are positive for MUM1, Blimp1, and CD138.
Immunostaining for CD20 staining is largely dim to negative while CD45 expression is variable, with many negative cells.
The large cells are negative for CD19, PAX-5, OCT-2, CD10, BCL-6, IgM and CD3. In situ hybridization for the Epstein
Barr virus (EBV; EBER probe) is negative. Immunostaining for LANA is positive, indicating the cells are positive for the
Kaposi sarcoma-associated herpesvirus (KSHV/HHV-8). Of note, LANA staining was absent in the Castleman diseaselike follicles described above.
Cytogenetics: Not performed
Molecular Studies: Gene rearrangement analysis showed monoclonal IGH and IGK rearrangements. The Kaposi
sarcoma-associated herpesvirus (KSHV/HHV-8) was detected by PCR.
Proposed Diagnosis: Primary effusion lymphoma (PEL), KSHV/HHV-8 positive, EBV negative, arising in an
immunocompetent elderly patient.
Interesting Feature(s) of Submitted Case: PEL is characterized by large, atypical, pleomorphic cells, typically arising in
mesothelial-lined body cavities. It is usually at least partially CD45 positive, identifying it as a hematopoietic neoplasm;
cytokeratins, mesenchymal markers, and melanoma markers can rule out other high-grade malignancies. Partial or
complete negativity for pan B-cell markers (CD20, CD19, PAX-5, etc.), as well as for immunoglobulin light chains, can be
deceptive. Though it is positive for markers of terminal B cells differentiation, including BLIMP1, MUM1, and CD138, these
markers are not B cell-specific. However, analysis for immunoglobulin gene rearrangement confirms the B-cell origin of
this neoplasm.
PEL is defined by KSHV/HHV8 positivity, demonstrable by immunohistochemistry (LANA), genetic analysis, and electron
microscopy. There is typically coinfection of the neoplastic cells by EBV (EBER positive, LMP1 negative, i.e. latency 1), as
well as a clinical history of HIV infection. Many patients have another KSHV/HHV8-associated malignancy, usually Kaposi
sarcoma. However, as in this case, PEL can occur in HIV-negative individuals. In this latter setting the neoplastic cells are
usually EBV-negative. Compared to traditional PEL patients, who are typically young, homosexual men of variable
ethnicity, these patients are elderly and tend to be of Mediterranean origin, perhaps due to the relatively increased level
of KSHV/HHV8 endemicity in that region; furthermore, there is no association with homosexuality.
References:
- PMID 31846233
- PMID 11378560
- PMID 32975904
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EAHP22-LYWS-1192
EXTRA-CAVITARY PRIMARY EFFUSION LYMPHOMA: A DIAGNOSTIC CHALLENGE
Abhishek Dashora* 1, Eva Kokohaare2, Hazem Ibrahim2
1Celllular Pathology, Barts Health NHS trust, 2Celllular Pathology, Royal Free London NHS foundation Trust, London,
United Kingdom
Case Description: A 54 year old gentleman with a subcutaneous thigh nodule of one month duration was clinically
suspected to have calciphylaxis or erythema nodosum and an incisional biopsy was submitted for histopathological
examination.
Biopsy Fixation Details: FFPE
Frozen Tissue Available: N/A
Details of Microscopic Findings: H&E stained sections showed a poorly differentiated malignant neoplasm comprised
of diffuse infiltrate of dyscohesive large atypical cells involving reticular dermis and subcutis giving rise to a septo-lobular
panniculitis like pattern. The individual tumour cells had plasmacytoid/immunoblastic appearance with abundant
amphophilic cytoplasm, round vesicular eccentric nuclei and prominent nucleoli. There was brisk mitotic activity and
scattered apoptotic bodies. There was no evidence of calcium deposition.
Immunophenotype: Initial panel to ascertain the lineage which included MNF116, SOX10, Melan A, CD3 & CD20 were
all negative. In view of plasmacytoid morphology a broader spectrum of haematopoietic markers such as CD45 and
CD138 were added that revealed heterogeneous positivity. A comprehensive lymphoid panel revealed the tumour cells to
be kappa light chain restricted and expressing MUM1 with loss of other B cell markers (CD20, PAX5, CD79a, CD10). T &
NK cell markers (CD3, CD5, CD7, CD56, Perforin, TIA, Granzyme) with CD30 and ALK1 were negative. Ki67 proliferation
index was >90% and EBER was strongly and diffusely expressed. It was found that the patient was HIV positive with a
poor compliance on antiretroviral therapy. With this clinical information of immunocompromised status and taking into
account the histology; a HHV8 (LANA1) immunostain was added which showed strong and diffuse expression.
Cytogenetics: N/A
Molecular Studies: N/A
Proposed Diagnosis: HHV8/EBER positive extra cavitary primary effusion lymphoma
Interesting Feature(s) of Submitted Case: 1. Challenging case of primary effusion lymphoma with an extra-cavitary
cutaneous presentation
2. Extremely rare occurence makes this case interesing and novel
3. Significant overlapping morphological/immunophenotypical features of this entity with other lymphomas causes
diagnostic dilemma requiring a thorough work up
4. HHV8 is the key to segregate this entity from its differentials with almost similar morphological features
5. It is very crucial not to misdiagnose this aggressive disease which has a very dismal prognosis
6. Unlike Primary effusion lymphoma, light chain expression is seen in extra-cavitary variant like in our case
7. Cytology examination of effusion samples should always be undertaken specially in immunocompromised setting,
which was missed in our case which lead to delay in diagnosis.
References: 1. Weltgesundheitsorganisation. WHO classification of tumours of haematopoietic and lymphoid tissues.
Revised 4th edition. Swerdlow SH, Campo E, Harris NL, Jaffe ES, Pileri SA, Stein H, et al., editors. Lyon: International
Agency for Research on Cancer; 2017. 585 p. (World Health Organization classification of tumours).
2. Hu Z, Pan Z, Chen W, Shi Y, Wang W, Yuan J, et al. Primary Effusion Lymphoma: A Clinicopathological Study of 70
Cases. Cancers. 2021 Feb 19;13(4):878.
3. Chen B-J, Chuang S-S. Lymphoid Neoplasms With Plasmablastic Differentiation: A Comprehensive Review and
Diagnostic Approaches. Adv Anat Pathol. 2020 Mar;27(2):61–74.
4. Cesarman E, Chadburn A, Rubinstein PG. KSHV/HHV8-mediated hematologic diseases. Blood. 2021 Sep
3;blood.2020005470.
6. Saggini A, Di Prete M, Facchetti S, Rapisarda VM, Anemona L. Panniculitis-Like Presentation of Extracavitary Primary
Effusion Lymphoma. Am J Dermatopathol. 2020 Jun;42(6):446–51.
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EAHP22-LYWS-1065
AN HHV8 AND EBV UNRELATED EFFUSION-BASED LYMPHOMA RELATED TO FLUID OVERLOAD
Adam R. Davis* 1, Steven Swerdlow1, 2, Nidhi Aggarwal1, 2
1Pathology, University of Pittsburgh Medical Center, 2Pathology, University of Pittsburgh School of Medicine, Pittsburgh,
United States
Case Description: A 90-year-old female with anemia and fluid overload due to congestive heart failure presented with
dyspnea, cough, fatigue, weakness, anemia, and weight loss. CT imaging showed pericardial and bilateral pleural
effusions, mildly prominent mediastinal lymph nodes (PET scan and biopsy not performed), no additional adenopathy and
no ascites. Thoracentesis was performed with cytologic evaluation. Palliative care was pursued after diagnosis without
systemic therapy. The only management was the diagnostic and therapeutic thoracentesis and follow up information is not
available.
Biopsy Fixation Details: Cell block submitted in HistoGel and formalin fixed (exposure time 7.5 hr)
Frozen Tissue Available: None
Details of Microscopic Findings: Histologic sections of the cell block show numerous large lymphoid cells with irregular
nuclear contours, vesicular chromatin, and multiple nucleoli. Few Reed-Sternberg-like cells are also identified. The
background shows few neutrophils, small lymphocytes, plasma cells, mesothelial cells, and RBCs.
Immunophenotype: Large lymphoid cells are positive for CD19, CD20/L26, PAX5, CD22, CD79a, CD45/LCA, CD138,
BCL2, MYC (> 40%), BCL6 (weak), IRF4/MUM1, Ki67 (approximately 80%), anti-lambda (possible lymphoid staining).
These cells are negative for CD10, ALK, cyclin D1, CD30, CD3, CD5, CD56, EBV-ISH (EBER), EBV-LMP1, HHV8, and
AE1/AE3. Additional immunohistochemical stains and flow cytometric immunophenotypic studies are reported in the
attached file.
Cytogenetics: Cytogenetic fluorescence in-situ hybridization studies are negative for BCL2, BCL6, MYC, and IGH/MYC
gene rearrangements using dual color break apart rearrangement probe sets for BCL2 (18q21), BCL6 (3q27), MYC
(8q24), and Vysis LSI IGH/MYC/CEP8 tri-color dual fusion probes (14q32/8q24/8p11.1-q11.1).
Molecular Studies: Lymphoid mutational analysis by next generation sequencing is being pursued.
Proposed Diagnosis: Effusion-based CD20 positive large B cell lymphoma with plasmacytic differentiation, HHV8 and
EBER negative.
Interesting Feature(s) of Submitted Case: Primary effusion lymphomas (PEL) typically do not express pan-B-cell
antigens and are positive for HHV8 and EBER. PEL carries a dismal prognosis 1. Although under-recognized as a distinct
entity, HHV8 unrelated effusion-based lymphomas (UEBL) have been documented in case series which describe
expression of B cell markers, often with plasmacytic differentiation2–4. Recent studies characterize the clinicopathologic
features of HHV8-UEBL and suggest frequent occurrence in HIV-negative elderly patients, male predilection, equivocal
association with hepatitis C viral infection, and less aggressive clinical behavior than PEL 5–7. Fluid overload has been
associated with the development of HHV8-UEBL, although the specific etiology is uncertain1,5,8. Some cases of HHV8UEBL seem very indolent with complete response after drainage alone9. How to identify which cases are more aggressive
and require immunochemotherapy remains uncertain. Mutational analysis (pending on our case) will be of great interest in
these cases.
References: 1. Swerdlow SH, Campo E, Harris NL, et al., eds. WHO Classification of Tumours of Haematopoietic and
Lymphoid Tissues. Revised 4t. International Agency for Research on Cancer; 2017.
2. Carbone A, Gloghini A. Cancer. 2008;114(4):225-227.
3. Wu W, et al. Am J Clin Pathol. 2013;140(2):258-273.
4. Mohammad F, et al. Case Rep Oncol Med. 2014;2014:1-5.
5. Kaji D, et al. Blood Adv. 2020;4(18):4442.
6. Kim M, et al. Oncol Lett. 2020;20(6).
7. Kubota T, et al. Am J Surg Pathol. 2018;42(12):1607-1616.
8. Alexanian S, et al. Am J Surg Pathol. 2013;37(2):241.
9. Terasaki Y, et al. Int J Hematol. 2011;94(3):279-284.
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EAHP22-LYWS-1382
HHV8-NEGATIVE EFFUSION-BASED LYMPHOMA IN A PATIENT WITH A LIVER TRANSPLANTATION
Wei J. Wang* 1, Lei Chen1, Shimin Hu2, Zhihong Hu1
1Department of Pathology and Laboratory Medicine, The University of Texas Health Science Center at Houston,
2Department of Hematopathology, The University of Texas MD Anderson Cancer Center, Houston, United States
Case Description: The patient was a 63-year-old Caucasian male with a history of liver cirrhosis secondary to hepatitis C
virus (HCV) status-post orthotopic liver transplantation. Eleven years after liver transplantation, he presented with
recurrent HCV hepatitis and major complaints of worsening ascites. PET-CT showed perihepatic and perisplenic ascites
without vascular occlusion.
Biopsy Fixation Details: Paracentesis specimens were submitted for cytospin preparation, flow cytometry, and
cytogenetics studies. Formalin-fixed cell block specimens were submitted for immunohistochemical and in situ
hybridization analyses for Epstein-Barr virus-encoded RNA (EBER).
Frozen Tissue Available: No available.
Details of Microscopic Findings: Multiple cytospin specimens of ascitic fluid showed numerous large lymphoma cells
with highly irregular nuclear contours with hyperchromatic nuclei in a background of mixed mesothelial cells and small
lymphocytes.
Immunophenotype: Immunohistochemistry:
Immunohistochemical studies on cell blocks of the ascitic fluid showed that the lymphoma cells were positive for CD45
(weak), MUM-1, and EMA, and negative for CD2, CD3, CD5, CD7, CD15, CD20, CD30, CD43, CD56, CD68, CD138, PAX5,
HHV8, ALK1, TDT, MPO, PAN-CK, CMA5.2, CK5/6, CK7, CK20, CEA, glypican 3, D2-40, calretinin, S100, SMA, desmin,
and myogenin. The lymphoma cells were 100% positive for Ki-67.
Flow Cytometric Studies:
Flow cytometric studies of the ascitic fluid specimens showed numerous large lymphoma cells, positive for CD38, CD138,
CD45, and CD56 (partial), and negative for CD20, CD19, and cytoplasmic kappa and lambda.
Cytogenetics: The lymphoma cells exhibited a complex karyotype with multiple structural and numerical abnormalities
including t(8;14)(q24;q32): 83-89<4n>,XXY, +X,der(X)t(X;1)(q22;p22)x2,+1,der(1;9)(q10;q10),dic(1;22)(p12;q13),
add(3)(p12),-4,add(4)(q31),t(8;14)(q24;q32)x2,-10,-13,del(13)(q12;q22),-14,der(14)t(8;14), der(16), t(1;16)(q21;q12)18,+1-3mar[cp8]/46,XY[12].
Molecular Studies: No monoclonal IgH gene rearrangement was detected.
Proposed Diagnosis: Monomorphic post-transplant lymphoproliferative disorder, HHV8-negative effusion-based
lymphoma, EBV positive
Interesting Feature(s) of Submitted Case: This case illustrates an example of effusion-based lymphoma arising in a
liver transplant patient with recurrent HCV hepatitis and without a solid mass or lymphadenopathy. The lymphoma cells
were negative for HHV8 but morphologically and immunophenotypically similar to the conventional HHV8-positive PEL.
Therefore, it is better classified as primary effusion lymphoma instead of plasmablastic lymphoma. The optimal
management for this unusual case needs further investigation.
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EAHP22-LYWS-1277
LYMPHOMA ARISING IN AN ADRENAL PSEUDOCYST
Sarah L. Ondrejka* 1, Eric Hsi2
1Laboratory Medicine, Cleveland Clinic, Cleveland, 2Laboratory Medicine, Wake Forest School of Medicine, WinstonSalem , United States
Case Description: A 70-year-old male had a history of a left-sided renal cell carcinoma and had a total nephrectomy.
Four years later, he presented for surgery to remove a left adrenal mass that was detected on computed tomography
scan of the abdomen. The specimen was encapsulated and cystic, and measured 15 x 12.5 x 7.5 cm and weighed 452
grams.
Biopsy Fixation Details: 10% neutral buffered formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Histologic sections of the mass demonstrated a pseudocyst consisting of a rim of
fibrous tissue with chronic inflammation, focal dystrophic calcification, and a small portion of benign-appearing adrenal
gland tissue. The pseudocyst contained hemorrhage and fibrin and a layer of atypical intermediate-sized transformed
lymphoid cells with open chromatin, nucleoli, and varying amounts of apoptosis. The cells appeared to be confined to the
interior of the pseudocyst.
Immunophenotype: The lymphoid cells were positive for CD20, MUM1, BCL2, and MYC (40%), and demonstrated a Ki67 proliferative index of 90%. CD10, BCL6, cyclin D1, CD30, and TdT were negative. Examination of additional immune
checkpoint markers showed that the lymphoid cells were positive for PDL1, IDO1, and CD200 (subset), and negative for
VISTA, TIM-3, and LAG-3. EBER in situ hybridization was strongly positive in the lymphoid cells.
Cytogenetics: Not done
Molecular Studies: Not done
Proposed Diagnosis: Fibrin-associated diffuse large B-cell lymphoma
Interesting Feature(s) of Submitted Case: This case represents a microscopic diffuse large B-cell lymphoma (DLBCL)
occurring in a pseudocyst, and fits into the provisional subcategory of fibrin-associated DLBCL within the WHO category
DLBCL associated with chronic inflammation. Similar cases have been described by authors who describe long-standing
pathologic lesions as a result of local immunodeficiency and chronic inflammation in enclosed spaces. Distinctive from
DLBCL-CI, these fibrin-associated cases are not associated with frank tumor masses, do not arise in a pyothoraxassociated setting, and have an excellent prognosis. While it is hypothesized that the fibrous cavity walls or enclosed
environments permit these large B-cells to evade T-cell immunosurveillance. In this case, lymphoma expression of PDL-1
provides a specific mechanism to block T-cell response. Expression of the immune checkpoint IDO1 provides another
clue to pathogenesis and survival of these infiltrates. IDO1 has been shown to correlate with EBER positivity in primary
CNS lymphomas, another site considered as an extralymphatic sanctuary.
References: Boroumand N et al. Am J Surg Pathol 2012;36:1074-1080
Loong F et al. Mod Pathol 2010;23:493-501
Gruver AM et al. Am J Surg Pathol 2012;36:1527-1537
Abdulla M et al. Acta Oncol 2021,60:531-538
Boyer DF et al. Am J Surg Pathol 2017;41(3):299-312
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EAHP22-LYWS-1107
EBV-NEGATIVE, FIBRIN-ASSOCIATED DLBCL, NON-GCB-LIKE, ARISING IN A SPORADIC ATRIAL MYXOMA AND
HARBORING PATHOGENIC PIM1 AND ETV6 MUTATIONS AND PIM1, ETV6, AND TBL1XR1 MUTATIONS OF
UNCERTAIN SIGNIFICANCE [C5 MOLECULAR SUBTYPE (CHAPUY ET AL.)]
Harleen Sidhu* 1, Jagmohan Sidhu1
1PATHOLOGY AND LABORATORY MEDICINE, UHS HOSPITALS, JOHNSON CITY, NY, 13790, USA, JOHNSON CITY,
United States
Case Description: A 50-year-old female presented in 1998 with fatigue, dyspnea and palpitations. EKG showed atrial
fibrillation. Echocardiography showed a 6 cm left atrial mass attached to the atrial wall and protruding through the mitral
valve into the left ventricle causing mitral regurgitation. Left atrial mass and a portion of the atrial wall were resected.
Grossly it was a mottled, yellow-tan, hemorrhagic, fungating, friable, mass with attached small portion of atrial wall. Cut
surface was yellow-tan-red and myxomatous. A diagnosis of DLBCL involving an atrial myxoma was made. Physical
exam and CT scan of chest, abdomen and pelvis showed no abnormalities. Bone marrow was not involved, There was no
evidence for Carney’s Complex. No other treatment was given for DLBCL. During last 23 years of follow-up, there has
been no recurrence of lymphoma.
Biopsy Fixation Details: 10% NBF
Frozen Tissue Available: No
Details of Microscopic Findings: H and E sections show a papillary mass with surface arrays of large atypical lymphoid
cells showing high N:C ratio, prominent nucleoli and many mitotic figures. Atrial wall is uninvaded by lymphoid cells.
Under the lymphoid cell layer, there is fibrin and blood vessels with myxoid change in the mass.
Immunophenotype: Endotheliium and endocardium are CD34+. Positive immunostains in lymphoid cells: CD20, CD79a,
BCL2, BCL6, MUM1, p53, MYC, and Ki67 (~99%); Negative stains in lymphoid cells: CD3, CD5, CD10, CD30, BCL1,
EMA, EBV-LMP1, EBER (by ISH) and PD-L1.
Cytogenetics: FISH for BCL6, MYC and MYC/IGH: Rearrangement and/or partial deletion involving BCL6; 3 or 4 copies
of the MYC gene; Gain of all or part of chromosome 8 (gain of MYC) and gain of all or part of chromosome 14 (probably
rearrangement involving IGH and a gene other than MYC, which could be BCL2, but those probes didn’t work or it could
also be BCL6 [t(3;14)], but we didn’t have probes for that.)
Molecular Studies: Next-Generation Sequencing using 128-gene panel: Pathogenic mutations are detected in PIM1
gene (C607+1G>T; a SNP; 38% mutant allele frequency) and ETV6 gene (C.367 C>T;qQ123; a missense mutation; 43%
mutant allele frequency); Mutations of uncertain significance are detected in BCOR, ETV6, FAT1, HIST1H1E, PIM1, and
TBL1XR1 genes.
Proposed Diagnosis: EBV-Negative, Fibrin-associated DLBCL, Non-GCB-like, arising in a Sporadic Atrial Myxoma and
Harboring Pathogenic ETV6 and PIM1 Mutations and ETV6, PIM1, and TBL1XR1 Mutations of Uncertain Significance [C5
Molecular Subtype (Chapuy et al.)]
Interesting Feature(s) of Submitted Case: 1. Development of DLBCL in an immune-privileged site in an
immunocompetent patient.
2. EBV-Negativity in Fibrin-Associated DLBCL (probable hit-and-run EBV infection). Two such cases reported in the past
and another case of EBV-negative FA-DLBCL arising in an atrial myxoma is appearing in the upcoming Feb 2022 issue of
International Journal of Surgical Pathology.1
3. Surgical resection was curative.
4. An interesting Mutational Profile: Primary CNS lymphoma-like or primary testicular lymphoma-like mutational profile, but
without MYD88 and CD79B mutations [i.e. C5 Molecular Subtype (Chapuy et al.2) and MYD88 Molecular Subtype (Lacy et
al.3)]
References: 1. Baugh, L, et al; Int J Surg Pathol. 2022 Feb;30(1):39-45.
2. Chapuy, B, et al. Blood 2016;127:869–881.
3. Lacy, SE, et al. Blood 2020;135(20):1759-1771.
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EAHP22-LYWS-1307
PLASMABLASTIC LYMPHOMA LOCALISED TO A PACEMAKER POCKET: IS THIS AN EXAMPLE OF A FIBRIN
ASSOCIATED LYMPHOMA?
Gillian Horne* 1, John Goodlad2, 3
1Haematology, Beatson Cancer Centre, 2Haematopathology, NHS Greater Glasgow and Clyde, 3Institute of Cancer
Sciences, University of Glasgow, Glasgow, United Kingdom
Case Description: A 72-year-old man presented with a continuous hemoserous fluid leak following a cardiac pacemaker
revision that occurred 4-weeks previously. This did not resolve with antibiotics. Revision was required due to a worsening
haematoma at the site following a road traffic accident. Initial indication for the pacemaker was neurocardiogenic syncope
and as no longer the management of the condition, and due to ongoing concern regarding infection, it was removed
during this admission. Past medical history included polymyalgia rheumatic treated with corticosteroids over prolonged
and intermittent periods. CT scanning revealed no lymphadenopathy or organomegaly. Bone marrow aspirate and
trephine was negative (stage 1E). The patient was treated with radiotherapy and three cycles of R-CHOP. He remains in
remission six years after diagnosis.
Biopsy Fixation Details: 10& buffered formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Macroscopic evaluation of the pacemaker pocket demonstrated ragged fibrofatty
tissue measuring 73x50x30mm with attached skin ellipse. The pacemaker cavity was lined by fibrin and inflamed
granulation tissue. This and underlying connective tissue was extensively infiltrated by a diffuse large cell infiltrate
composed of pleomorphic lymphoid cells with plasmablastic morphology. Mitotic activity was evident and there were
areas of frank necrosis. The plasmablasts were present throughout the full thickness of the fibrous tissue
‘pseudocapsule’ that had surrounded the pacemaker, and was present at the resection margins.
Immunophenotype:
Positive: CD138, MUM-1, Lambda. In situ hybridisation for EBV was uniformly positive.
Negative: CD3, CD5, CD10, CD20, CD30, CD56, CD79a, PAX5, Cyclin D1, ALK1, BCL2, BCL6, HHV8, Kappa.
Cytogenetics: ND
Molecular Studies: ND
Proposed Diagnosis: Plasmablastic lymphoma, EBV-positive, localised to pacemaker pocket
Interesting Feature(s) of Submitted Case: Lymphoma arising at the site of a cardiac pacemaker is exceedingly rare,
less than a handful of cases being reported to date. These include three cases of diffuse large B-cell lymphoma (DLBCL)
and one of plasmablastic lymphoma (PBL). Details of staging were only given for one case of DLBCL (stage II) meaning
that, in all instances, co-incidental involvement by disseminated lymphoma could not be excluded. EBV status was
assessed only in the tumour cells of two cases of DLBCL, both being negative. To the best of our knowledge this is the
first confirmed example of PBL localised to a pacemaker pocket.
B-cell neoplasms arising within body cavities include primary effusion lymphoma and DLBCL associated with chronic
inflammation (DLBCL-CI). The prototypic DLBCL-CI is pyothorax associated lymphoma, an aggressive and invasive
EBV-positive DLBCL that arises on a background of chronic suppurative inflammation. Fibrin-associated DLBCL (FABLBCL) is a more recently described subset of DLBCL-CI in which microscopic, non-mass forming lymphoid proliferations
resembling EBV-positive DLBCL grow in fibrinous material lining cysts and pseudocysts or present on the surface of
cardiac prostheses, thrombus filled vascular grafts and atrial myxomas. There was no convincing history of chronic
suppurative inflammation in our patient, which perhaps shows most overlap with FA-DLBCL and could arise by similar
mechanisms facilitating outgrowth of EBV-infected B-cells. However, it differs in displaying plasmablastic morphology and
deep invasion of the pacemaker pseudocapsule. It remains to be determined whether cases such as this should be
incorporated into an expanded spectrum of FA-DLBCL.
References:
PMID: 12774929, 32817834, 25041447, 30279851
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EAHP22-LYWS-1122
PLASMABLASTIC LYMPHOMA ARISING IN THE CYSTIC SPACES OF A GASTRIC GIST AFTER NEOADJUVANT
TREATMENT - AN UNUSUAL CASE OF BODY CAVITY ASSOCIATED LYMPHOMA
Falko Fend* 1, Vanessa Borgmann1, Marcus Bauer2, Leticia Quintanilla-Fend1, Claudia Wickenhauser2
1PATHOLOGY, University Hospital Tuebingen, Tuebingen, 2PATHOLOGY, University Hospital Halle, Halle, Germany
Case Description: A 51-year-old male patient underwent partial gastric resection for a huge, PDGFRA-mutated
gastrointestinal stromal tumor following neo-adjuvant treatment with avapritinib. The tumor weighed 1800 g and measured
20 cm in diameter. The cut surface revealed multiple cysts interpreted as regressive changes. Staging including a bone
marrow biopsy showed no evidence of malignancy (GIST or lymphoma). Clinical follow-up will be presented.
Biopsy Fixation Details: Buffered formalin fixation
Frozen Tissue Available: No
Details of Microscopic Findings: Multiple samplings of the resected tumor revealed an identical appearance. The tumor
consisted of widely spaced spindle cells with intervening areas of myxoid degeneration, fibrosis and formation of multiple
cystic spaces following treatment. In addition to fibrinous exudate, the cystic spaces contained a mixture of small
lymphocytes and large, atypical cells with large, sometimes lobated nuclei with prominent nucleoli and basophilic
cytoplasm. These atypical cells were strictly confined to the cystic spaces, without invasion of solid tumor areas, which
contained scattered aggregates of small lymphocytes.
Immunophenotype: The atypical large cells stained positive for MUM1, CD138, BCMA, lambda light chains and MYC
(80%) and were negative for CD3, CD45, CD19, CD20, CD79a, ALK, HHV8, EBERs, EMA, PAX5, CD30, IgA. MIB1 90%.
Cytogenetics: MYC break detected by FISH
Molecular Studies: NGS analysis with 78 gene lymphoma panel demonstrated mutations in KMT2D, MEF2B, BTG1 and
CXCR4.
Proposed Diagnosis: Plasmablastic lymphoma, HHV8- and EBV-negative, arising in the cystic spaces of a regressed
GIST following neoadjuvant treatment.
Interesting Feature(s) of Submitted Case: This is a unique case of plasmablastic lymphoma arising in cystic spaces of
a regressed GIST after neoadjvant treatment. Large B cell lymphomas (HHV8-) arising in and restricted to body cavities
(pleura, peritoneum, pericardium) have been described by several groups. They usually arise in elderly patients (>70
years) without overt immunosuppression, frequently associated with chronic fluid overload. Prognosis is relatively
favorable in comparison to HHV8+ classic PEL. More than half of the published cases were reported from Japan. Western
cases frequently showed association with HCV infection. Most cases correspond to DLBCL, usually of non-GCB type, and
only 10-15% of cases are EBV+. A complex karyotype is common, and MYC rearrangements were found in 15-20% of
cases. A minority of patients show plasmablastic features as in our case. This has been associated with a worse
prognosis. Given the occasional resolution of the lymphoma after fluid drainage, without chemotherapy, one can
speculate whether the peculiar anatomic location provides some form of sequestration from the immune system,
preventing invasive behavior. It will be discussed whether aggressive B-cell lymphomas restricted to effusions in body
cavities should be considered a separate entity.

References: 1: Kaji D, Ota Y, Sato Y, et al. Blood Adv. 2020;4:4442-4450.
2: Kubota T, Sasaki Y, Shiozawa E, et al. Am J Surg Pathol. 2018;42:1607-1616.
3. Chen BJ, Wang RC, Ho CH, et al. Histopathology. 2018;72:930-944.
4. Alexanian S, Said J, Lones M, Pullarkat ST. Am J Surg Pathol. 2013;37:241-9.
5. Hermine O, Michel M, Buzyn-Veil A, et al. N Engl J Med. 1996;334:272–273.
6. Carbone A, Gloghini A, Vaccher E, et al. Br J Haematol. 1996;94: 533–543.
7. Ichinohasama R, Miura I, Kobayashi N, et al. Am J Surg Pathol. 1998;22:1528–1537.
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EAHP22-LYWS-1032
FIBRIN-ASSOCIATED, EBV-NEGATIVE DIFFUSE LARGE B-CELL LYMPHOMA ARISING IN AN ATRIAL MYXOMA
Anamarija M. Perry* 1, Joo Song2, Weiwei Zhang3, Shreyash Pandya4, Lauren Smith1
1Department of Pathology, University of Michigan, Ann Arbor, 2Department of Pathology, City of Hope National Medical
Center, Duarte, 3Department ofPathology and Microbiology, University of Nebraska, Omaha, 4Department of Pathology,
Northside Hospital, St Petersbug, FL, United States
Case Description: 60-year-old male was found to have an incidental large left atrial mass on echocardiogram (performed
as part of a pre-operative workup for unrelated minor surgery). The mass was excised, and the gross specimen consisted
of a lobulated, friable tissue fragment, measuring 5 cm in greatest dimension, with slightly mucinous cut surface. Staging
PET scan showed no lymphoma elsewhere and patient did not receive adjuvant chemotherapy. He remains in remission 2
years after initial diagnosis.
Biopsy Fixation Details: Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Sections show fragments of atrial myxoma with abundant fibrin. Within the fibrin and
on its surface there are clusters and sheets of atypical lymphoid cells, medium-sized to large with slightly irregular nuclei,
open chromatin, and several small nucleoli.
Immunophenotype: Lymphoma cells - positive for CD20, PAX5, CD10, BCL6, MUM1, BCL2 (weak), and CD45; negative
for CD3, CD5, cyclin D1, CD30, TdT, HHV8, LMP1, EBNA2, and EBER-ISH (controls working appropriately). C-MYC
immunostain was positive in <10% of cells. Ki67 was 80-90%.
Cytogenetics: Not done
Molecular Studies: FISH – negative for MYC and BCL6 rearrangements and negative for IGH/BCL2 translocation.
Mutations related to immune surveillance was identified (CD58, HLA-B) as well as histone modification (CREBBP,
HIST1H1E, HIST1H2BD, HIST1H1D), NF-KB (PAX5, CARD11, IKZF3), CD79B, BCL11A, NOTCH1, and PIM1.
Proposed Diagnosis: Fibrin-associated, EBV-negative diffuse large B-cell lymphoma arising in atrial myxoma.
Interesting Feature(s) of Submitted Case: There are several interesting features of this case. Fibrin associated diffuse
large B-cell lymphoma (FA-DLBCL) has rarely been reported in association with atrial myxoma with less than 20 cases
described in the literature. In the 2016 WHO Classification FA-DLBCL is considered an EBV-associated lymphoma with
only two more EBV-negative cases (in addition to this one) previously reported (Gruver et al. Am J Surg Pathol.
20125;36:1527; King RL et al. Virchows Arch. 2020;476:493). After 2 years of follow-up and with no adjuvant
chemotherapy, this patient remains lymphoma free. The other two EBV-negative cases also had good prognosis. These
cases suggest that the definition of the entity should be expanded to include EBV-negative cases. This case also showed
mutations in CD58 and HLA-B, which may have allowed the tumor to evade immune surveillance. Another interesting
characteristic of our case is that it was positive for CD10. In contrast, nearly all reported cases had an activated B-cell
phenotype.
References: 1. Gruver et al. Am J Surg Pathol. 20125;36:1527
2. King RL et al. Virchows Arch. 2020;476:493
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EAHP22-LYWS-1038
CONCURRENT PLEURAL CAVITY AND LYMPH NODE INVOLVEMENT BY HHV8 POSITIVE LARGE B-CELL
LYMPHOMA IN A PATIENT WITH NEWLY DIAGNOSED HIV INFECTION
Wen-Hsuan Wendy Lin* 1, Xiaoyan Huang 1, Kenneth Ofori 1, Craig Soderquist1, Rebecca Leeman-Neill 1, Govind
Bhagat1, Bachir Alobeid1
1Pathology and Cell Biology, Columbia University Medical Center, New York, United States
Case Description: A 34 y/o M with no significant PMH presented with fatigue and weight loss for 2 mos and productive
cough, chills and dyspnea for 1 wk. He reported having a negative HIV test 1 yr ago. He was found to have cavitary LUL
pneumonia associated with regional LAD and tested positive for HIV with a plasma viral load of 139K copies/ml. The CD4
count was 11 cells/ul. He was treated for pneumonia and started on HAART. The patient returned 3 wks later with
worsening cough and dyspnea. His sputum culture was positive for Mycobacterium avium complex. CXR was concerning
for empyema. Cloudy pleural fluid was drained and cytologic examination showed HHV8+ large B-cell lymphoma (LBCL).
CT scan showed extensive necrotic LAD, splenomegaly, and mass-like soft tissue attenuation surrounding the left kidney.
A cervical LN biopsy also showed an HHV8+ LBCL with a plasmablastic phenotype. The patient received 6 cycles of
EPOCH with daratumumab. His interim PET CT scan showed near-complete metabolic response. However, a 17.2 cm
retroperitoneal mass invading the left kidney was found on CT scan 2 mos after chemotherapy. Further therapy with
HDAX was started.
Lab: LDH 1817 U/L, plasma EBV DNA 27,100 IU/ml
Biopsy Fixation Details: LN fixed in formalin
Frozen Tissue Available: NA
Details of Microscopic Findings: The LN showed marked disruption of nodal architecture by a diffuse, dense infiltrate of
large atypical cells showing variable immunoblastic/plasmablastic, and anaplastic morphology. Extensive plasmacytosis
and residual follicles were noted focally.
Immunophenotype: By IHC, the neoplastic cells in the LN showed a plasmablastic immunophenotype (MUM1++,
HHV8+, CD3dim+, CD79a-, IgG+/-, CD19-, CD20-, Pax5-, CD138-, CD45-, CD30-, ALK1-, EMA-, IgM-, BCL2-, CD10-,
BCL6-/dim+, IgA-, and C-myc+/-). Ki67 index was 90%. Kappa and lambda ISH were negative. EBERish was positive in a
subset of cells. Multifocal mature plasma cell infiltrates showed polytypic light and heavy chain expression
profiles. Neoplastic cells on the pleural fluid cell block exhibited the same IHC and ISH phenotype as in the LN.
Cytogenetics: The LN showed highly complex clonal, near triploid chromosome abnormalities by G-band analysis,
including a HSR on 12q, gain of 2, 3, 7, 8, 12, 16, 17, 19, and 20, loss of 22, additional material of unknown origin on
1q21 and 3p21, and deletion on 12q. FISH analysis using IGH, BCL2, BCL6, and MYC break-apart probes was negative.
Molecular Studies: The LN and pleural fluid showed identical clonal IgH gene rearrangements by fluorescent PCR. TCRbeta analysis of the LN showed a polyclonal pattern.
Proposed Diagnosis: Primary effusion lymphoma (PEL) with extracavitary component
Interesting Feature(s) of Submitted Case: This is a case of HHV8+ LBCL with plasmablastic features presenting as
pleural effusion and LAD in a patient newly diagnosed with HIV infection. Cavitary involvement is the classic presentation
of HIV-assocaited PEL. Concurrent LN involvement is uncommon at presentation. The possibility of concurrent HHV8+
DLBCL, NOS in the LN biopsy was considered, however the plasmablstic phenotype, positivity for EBV, aberrant
expression of CD3, and no history of HHV8-related Castleman disease, all argued against it. Only 11% of patients with
PEL have been reported to have both effusion and extracavitary involvement, all HIV+ and two-thirds EBV+ (1). Due to
their rarity, the prognosis of such cases is not known. Additionally, compared to the reported median duration of HIV
infection of 8 yrs (1.5-15.7) prior to PEL development (2), our case shows that PEL can rarely occur soon after HIV
infection
References: (1)Cancers. 2021 Feb 19;13(4) (2) Am J Hematol. 2016 Feb;91(2):233

75

EAHP22-LYWS-1050
PRIMARY EFFUSION LYMPHOMA
Anna Shestakova* 1, Madhu Menon1
1Pathology, UNIVERSITY OF UTAH, Salt Lake City, UT, Salt Lake City, United States
Case Description: 36 year-old male with a recent diagnosis of HIV/AIDS followed by the diagnosis of Kaposi sarcoma on
skin biopsies admitted for infectious disease workup with diffuse lymphadenopathy, lucent lesions in the bone, and diffuse
pulmonary nodules raising the concern for a possible concomitant lymphoid malignant process. Pleural effusion showed
cytologically atypical plasmacytoid cells (positive for CD138, CD30 and partially for CD20) which were positive for HHV8
and EBV. A concurrent axillary lymph node biopsy demonstrated Kaposi Sarcoma along with HHV8 and EBV+ reactive
lymphoid proliferation with focal Castleman-like changes. The patient was treated with three cycles of DA-R-EPOCH
followed by intrathecal methotrexate and Brentuximab. The patient’s Kaposi Sarcoma was initially treated with
Doxorubicin followed by Paclitaxel. However, he continued to have recurrent Kaposi sarcoma. Eventually, the patient
elected hospice and passed away.
Biopsy Fixation Details: Pleural fluid: Air-dried and methanol-fixed prior to Diff-Quick staining.
Cell block and axillary biopsy: 10% neutral buffered formalin.
Frozen Tissue Available: no
Details of Microscopic Findings: Pleural effusion: Cytospin smears and cell block show frequent enlarged discohesive
atypical plasmacytoid cells with pleomorphic nuclei, occasional prominent nucleoli and irregular nuclear contour.
Lymph node, axilla, biopsy: Atypical vascular channels with slit like spaces and minimal endothelial cell atypia seen,
especially in the capsule and extending into the lymph node. Reactive lymphoid changes with atretic follicles and
intrafollicular plasmacytosis are also seen along with occasional scattered plasmablastic cells, especially in the mantle.
Sheets of large, atypical cells are not seen.
Immunophenotype: Immunohistochemical stains:
Pleural effusion, cytospin cell block: Positive: HHV8, CD30, CD20 (subset), CD138 (subset)
ISH: EBV+ and Kappa restricted. Negative: CD3 and Lambda ISH
Axillary lymph node biopsy: Kaposi sarcoma areas are positive for HHV8. HHV8 and EBV (by ISH) are also positive in
scattered lymphoid cells throughout the lymph node. Sheets of large cells are not seen.
Cytogenetics: Not done
Molecular Studies: Not done
Proposed Diagnosis: - Kaposi Sarcoma
- Focal Castleman-like changes with occasional HHV8 positive cells
- EBV positive reactive lymphoid proliferation
Interesting Feature(s) of Submitted Case:
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EAHP22-LYWS-1053
ALK+ ANAPLASTIC LARGE CELL LYMPHOMA DIAGNOSED IN A PEDIATRIC PATIENT PRESENTING WITH
PLEURAL EFFUSIONS AND ACUTE RESPIRATORY DISTRESS SYNDROME
Philip L. Bulterys* 1, Sebastian Fernandez-Pol1
1Department of Pathology, Stanford University, Stanford, United States
Case Description: The patient was an 8-year old girl, previously healthy and immunized, who presented with fever and
fatigue for two weeks and subsequently developed progressive respiratory symptoms and pancytopenia, and was found
to have bilateral pleural effusions with infiltrates and interstitial edema as well as lytic lesions of the bilateral humeri on
chest X-ray. Upon admission, the patient developed acute respiratory distress syndrome and was intubated and then
placed on extracorporeal membrane oxygenation (ECMO). A thoracentesis was performed, draining yellow pleural fluid
that was sent for cultures and flow cytometry. Cultures were negative, and a concurrent respiratory virus PCR panel and
SARS-CoV-2 RT-PCR performed on nasopharyngeal swab were also negative. A cytospin performed on the pleural fluid
showed medium-to-large atypical mononuclear cells which by flow cytometry expressed CD45 (bright), CD4, CD7, CD33,
and CD43, and lacked CD3 and CD5. A bone marrow biopsy was performed.
Biopsy Fixation Details: The bone marrow core biopsy was fixed in Bouin solution, decalcified in Formical-4, and then
processed routinely and embedded in paraffin.
Frozen Tissue Available: N/A
Details of Microscopic Findings: Histologic sections of the core biopsy demonstrated hypercellularity for age (>95%),
marked fibrosis, markedly decreased trilineage hematopoiesis, and sheets of atypical cells (comprising 90-95% of the
marrow cellularity) with abundant eosinophilic cytoplasm and pleomorphic nuclei with condensed chromatin. The bone
marrow aspirate and touch preparations were aspiculate and hemodilute.
Immunophenotype: By immunohistochemistry, the atypical cells were positive for CD45RB, CD43, CD4, CD30, ALK
(5A4 clone), CD33, CD2 (minor subset), and CD7 (bright), and negative for CD3 (major subset), CD34, MPO, CD19,
CD79a, CD10, GPC, and E-cadherin. EBV (EBER ISH) was negative. Flow cytometry recapitulated the
immunophenotypic findings in the pleural fluid.
Cytogenetics: The pleural effusion aspirate was cultured, and chromosomes were analyzed using the GTW banding
method. Twenty-one metaphase cells were analyzed, all of which were abnormal and characterized by a translocation
between chromosomes #2 and #5 [t(2;5)], a chromosome #5 long arm deletion [del(5q)] and an undetermined
rearrangement involving a chromosome #4 long arm [add(4q)].
Molecular Studies: N/A
Proposed Diagnosis: ALK-positive anaplastic large cell lymphoma.
Interesting Feature(s) of Submitted Case: 1) Primary diagnosis of anaplastic large cell lymphoma in pleural fluid is
exceedingly rare and the lymphoma cells can morphologically mimic reactive monocytes (see References below).
2) Expression of CD33, as seen in this case of ALK+ ALCL, is also unusual.
3) The patient achieved remission following chemotherapy, however unfortunately died from acute respiratory distress
syndrome associated with COVID-19 pneumonia 10 months after initial presentation. Her prior respiratory involvement by
ALCL significantly complicated her diagnosis of COVID-pneumonia, given concern for relapsed ALCL. Ultimately, a lung
biopsy was performed which showed no CD30 or ALK-positive cells, but strong and diffuse positivity for SARS-CoV-2
nucleocapsid and spike protein by immunohistochemistry. She had not received a COVID vaccine.
References: 1) Kamel O, et al. Pleural effusion as a rare sign of anaplastic large cell lymphoma in a COVID-19 patient: A
case report and literature review. International Journal of Laboratory Hematology 2021; 43: 211-213.
2) Belludi CK et al. Anaplastic large cell lymphoma manifesting as a pleural effusion in a patient with long-standing
eosinophilia. Lab Medicine 2019; 50: 87-92.
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EAHP22-LYWS-1055
EBV-POSITIVE, HHV8-NEGATIVE LYMPHOMA DEVELOPING IN A PATIENT WITH LONG-STANDING ASCITES
Dragan Jevremovic* 1, K. Natasha Berg2
1Laboratory Medicine and Pathology, Mayo Clinic, Rochester, MN, 2Pathology Department, Edward Hospital, Naperville,
IL, United States
Case Description: A 77 year old man with a long history of ethanol abuse-related cirrhosis presented with an increased
need for therapeutic paracentesis. The patient denied constitutional symptoms. Physical exam was significant only for
extended abdomen and mild bilateral leg edema.
Biopsy Fixation Details: 10% buffered formalin for the cell block preparation.
Frozen Tissue Available: No.
Details of Microscopic Findings: The smears and H&E sections show a population of plasmablasts and mature plasma
cells, with frequent prominent nucleoli. Scattered small lymphocytes without atypia are present.
Immunophenotype: By flow cytometry: Plasma cell population positive for CD138, CD38 (bright), CD56 and lambda;
negative for CD45, CD19 and kappa; no light chain restricted B-cell population or immunophenotypicall aberrant T-cell
population detected.
By immunohistochemistry and in-situ hybridization on the cell block: Positive for CD138, MUM1, lambda and EBER;
negative for CD3, CD20, CD30, LMP1, HHV8, kappa.
Cytogenetics: nuc ish(BCL6x3-5)[50/100],(5'MYCx2-4,3'MYCx2-4)(5'MYC con 3'MYCx1-2)[100],(BCL2x3-5)[50/100].
MYC separation was present in 100% of nuclei. While no separation of BCL6 or BCL2 were observed, the result indicates
three to five intact copies of BCL6 and BCL2 in 50% of nuclei.
Molecular Studies: None.
Proposed Diagnosis: EBV+HHV8- effusion-based lymphoma
Interesting Feature(s) of Submitted Case: Unlike other HHV-negative effusion-based lymphoma, this process
develoiped in the context of chronic inflammation and long-standing ascites, raising the possibility of classifying it as a
DLBCL associated with chronic inflammation, despite prominent plasmacytic differentiation and lack of LMP1 expression.
In addition, an unusual EBV-positive plasmacytoma/multiple myeloma would also be in the differential diagnosis. The
latter possibility is unlikely as the SPEP and immunofixation were negative for a monoclonal protein and the bone marrow
sammpling showed no increase or phenotypic abnormalities in plasma cells. Karyotype obtained from the bone marrow
showed only loss of Y chromosome in 11/20 cells.
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EAHP22-LYWS-1063
HIV-UNRELATED HHV-8 (+) EBV (-) EXTRACAVITARY PEL
Kennsuke Karube* 1
1Pathology and Laboratory Medicine, Nagoya Univeristy, Nagoya, Japan
Case Description: An 81-year old male presented with weight loss and a painless enlarged testicle. Laboratory tests
indicated elevated LDH (1911 U/l) and soluble IL-2 receptor (7388 U/ml). Both of anti-HTLV-1 and anti-HIV antibodies
were negative by serology. No serum paraprotein was identified. After the diagnosis of malignancy based on the kidney
biopsy, the patient refused chemotherapy and moved into a palliative care hospice.
Biopsy Fixation Details: 10% buffered formalin
Frozen Tissue Available: No
Details of Microscopic Findings: A needle biopsy of the mass in the right kidney showed a diffuse infiltration of atypical
large lymphoid cells with round to oval nuclei and prominent nucleoli. Mitotic figures were readily observed.
Immunophenotype: The neoplastic cells were positive for CD30, CD138, MUM1, and HHV8 latency associated nuclear
antigen (LANA), partially positive for CD3, and negative for CD5, CD20, PAX5, BCL2, CD10, BCL6, CD79a, TCR-bF1,
ALK, EBER (in situ hybridization), kappa chain, lambda chain, IgG, and IgM.
Cytogenetics: Not available
Molecular Studies: FISH: MYC rearrangement - negative (using a break-apart probe for MYC)
Mutation analysis: No MYD88 mutations
Clonality analysis (PCR, BIOMED2 protocol): IGH-FR3: monoclonal, TCR-gamma: polyclonal
Proposed Diagnosis: HHV8-positive and EBV-negative extracavitary primary effusion lymphoma, CD3 positive
Interesting Feature(s) of Submitted Case: This case was already introduced in the 1st CSHP/SH workshop in 2019.
Primary effusion lymphoma (PEL) is an aggressive malignant lymphoma characterized by a malignant effusion involving
body cavities and usually occurs in patients with HIV infection. Neoplastic cells are characterized by co-infection of HHV8
and EBV in the most cases (1).
Although the morphological and immunophenotypical findings of the submitted case was compatible with PEL, some
unique and intriguing findings were observed such as EBV-negativity, aberrant T-cell marker expression, and
extracavitary involvement. EBV-negative PEL has been described mainly in the elderly patients without HIV infection,
especially originating in HHV8 endemic area such as Mediterranean region (2). Okinawa, the southernmost insular region
in Japan, is another HHV8 endemic area (3).
The submitted case showed tumor masses and lacked the involvement to the body cavities. Extracavitary PEL, a rare
entity, should be recognized and LANA is very useful to avoid misdiagnosis of other lymphoid neoplasms such as
anaplastic large cell lymphoma, especially in cases with the expression of aberrant T-cell markers like the present case
(4).
References: 1
Swerdlow SH, Campo E, Harris NL, et al. World Health Organization Classification of Tumours:
Pathology and Genetics of Tumours of Haematopoietic and Lymphoid Tissues, Revised fourth edition. . Lyon: IARC Press
2017.
2
Vitale F, Briffa DV, Whitby D, et al. Kaposi's sarcoma herpes virus and Kaposi's sarcoma in the elderly
populations of 3 Mediterranean islands. Int J Cancer. 2001; 91: 588-91.
3
Awazawa R, Utsumi D, Katano H, et al. High Prevalence of Distinct Human Herpesvirus 8 Contributes to the
High Incidence of Non-acquired Immune Deficiency Syndrome-Associated Kaposi's Sarcoma in Isolated Japanese
Islands. J Infect Dis. 2017; 216: 850-58.
4
Ascoli V, Lo Coco F, Torelli G, et al. Human herpesvirus 8-associated primary effusion lymphoma in HIV-patients: a clinicopidemiologic variant resembling classic Kaposi's sarcoma. Haematologica. 2002; 87: 339-43.
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EAHP22-LYWS-1075
FIBRIN-ASSOCIATED DIFFUSE LARGE B-CELL LYMPHOMA IN THE PLEURAL CAVITY
Karen Rech* 1, Ejaz Ahmad2, Ellen McPhail1
1Laboratory Medicine and Pathology, Mayo Clinic, Rochester, 2Department of Pathology , Southeastern Ohio Regional
Medical Center, Cambridge, OH, United States
Case Description: 64 year old man with history of chronic active tobacco abuse, COPD/emphysema, diastolic heart
failure and diabetes presented with cough and worsening shortness of breath over 5 days. No fever and no history of
tuberculosis. Chest CT showed bilateral lung infiltrates and loculated pleural effusion, worse on the left. After unsuccessful
thoracentesis, thoracotomy and decortication was performed with drainage and biopsy of thickened left pleura. Staging
PET/CT showed heterogeneous mild hypermetabolic activity in the left lateral lower lobe pleura, extending into the
intercostal space and subcutaneous region (SUV 4.4). There was also mild PET avidity in the right lateral lower lobe
pleura (SUV 3.4) and right supraclavicular lymph nodes (SUV 4.5). No hypermetabolic inguinal, retroperitoneal, paraaortic
or portocaval lymphadenopathy was seen. EBV PCR was positive in the peripheral blood.
Biopsy Fixation Details: Pleural biopsy was formalin-fixed, paraffin-embedded.
Frozen Tissue Available: N/A
Details of Microscopic Findings: The pleura was markedly thickened by fibrosis. The surface showed clusters of cells
containing large irregular nuclei, vesicular chromatin, prominent nucleoli and moderate amounts of basophilic cytoplasm,
in a background of fibrin and acellular debris. The neoplastic population did not invade the pleura or form a mass lesion.
No acute inflammation was present.
Immunophenotype: Immunohistochemistry:
Positive for CD20, CD45, CD30 (weak), CD138 (weak), BCL2, MUM1, MYC, PAX5 (weak), EBV-LMP1.
Negative for CD3, CD10, BCL6, HHV8.
In situ hybridization:
Positive for Epstein Barr virus encoded RNA (EBER).
Cytogenetics: N/A
Molecular Studies: N/A
Proposed Diagnosis: EBV-positive diffuse large B-cell lymphoma, most consistent with fibrin-associated diffuse large Bcell lymphoma
Interesting Feature(s) of Submitted Case: Given the location in the pleural cavity and possible association with
empyema, the differential diagnosis includes diffuse large B-cell lymphoma associated with chronic inflammation
(pyothorax-associated lymphoma/PAL). However, this usually occurs in the setting of decades-long empyema or artificial
pneumothorax associated with a diagnosis of tuberculosis, and presents with an infiltrative mass lesion. In this case, the
tumor cells are focally present in a fibrinous background, seemingly more consistent with fibrin-associated diffuse large Bcell lymphoma (FA-DLBCL). Careful clinical and radiologic correlation, pending at the time of this submission, is critical to
distinguish between these entitities and determine appropriate management.
References: Boroumand N, Ly TL, Sonstein J, Medeiros LJ. Microscopic diffuse large B-cell lymphoma (DLBCL)
occurring in pseudocysts: do these tumors belong to the category of DLBCL associated with chronic inflammation? Am J
Surg Pathol. 2012 Jul;36(7):1074-80. doi: 10.1097/PAS.0b013e3182515fb5. PMID: 22472958.
Gruver AM, Huba MA, Dogan A, Hsi ED. Fibrin-associated large B-cell lymphoma: part of the spectrum of cardiac
lymphomas. Am J Surg Pathol. 2012 Oct;36(10):1527-37. doi: 10.1097/PAS.0b013e31825d53b5. PMID: 22982895.
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EAHP22-LYWS-1088
PLEURAL DIFFUSE LARGE B-CELL LYMPHOMA ASSOCIATED WITH CHRONIC INFLAMMATION
Mihaela D. Chiselite* 1
1Pathology, MICHIGAN PATHOLOGY SPECIALISTS, Grand Rapids, United States
Case Description: 46-year old male with history of left pneumonectomy for a benign endobronchial carcinoid tumor 14
years prior, more recent history of ulcerative colitis, treated with prednisone, and reported history of immunotherapy for
chronic rhinitis. Cytologic and body fluid hematology evaluation of a left chronic pleural effusion demonstrates large
atypical cells.
Biopsy Fixation Details: 10% neutral buffered formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Highly cellular fluid composed of large cells with oval to convoluted nuclei,
occasionally discernible nucleoli, abundant vacuolated basophilic cytoplasm and fine membranous projections. Tissue
sections of the paraffin-embedded tissue sections demonstrate cells with large pleomorphic nuclei, vesicular chromatin
and prominent nucleoli.
Immunophenotype: Neoplastic cells strongly positive for CD20, CD30, PAX5, CD43 and EBER ISH. Negative for CD2,
CD3, CD4, CD8, EMA and ALK.
Flow cytometry: possible cytoplasmic lambda monoclonal, CD30 positive B-cell neoplasm with plasmacytic features.
Cytogenetics: Not performed.
Molecular Studies: Not performed.
Proposed Diagnosis: Diffuse large B-cell lymphoma associated with chronic inflammation.
Interesting Feature(s) of Submitted Case: Long-standing chronic pleuropulmonary inflammation, marked pleomorphism
and strong EBER positivity, and favorable clinical course after chemotherapy treatment.
References: Swerdlow SH, Campo E, Harris NL, Jaffe ES, Pileri SA, Stein H, Thiele J (Eds): WHO Classification of
Tumors of Haematopoietic and Lymphoid Tissues (Revised 4th edition)
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EAHP22-LYWS-1097
BREAST-IMPLANT ASSOCIATED, FIBRIN-ASSOCIATED EBV+ DLBCL IN A 45YO HIV PATIENT
Thomas Tousseyn* 1, Vincent Cleemput1, Sanne Verbeek2
1Pathology, UZ Leuven, Leuven, 2Pathology, ZOL, Genk, Belgium
Case Description: 45 year old HIV patient, under control with Abacavir /lamivudine plus dolutegravir since 2015.
Bilateral breast implants for esthetic reasons since 2013.
Fluctuating swelling of the left breast since 2 years, but recently increased in size and painful. Night sweats, but no other
B-symptoms.
Ultrasound and MRI show that the implants are intact, and reveal a thick-walled fluid collection with intralesional
septations medially of a silicon prosthesis in the left breast (no contract captation).
PET/CT show hypermetabolism in left breast, moderately hypermetabolic lymphadenopathy left axilla (SUVmax 4.1),
considered reactive to a leaking implant?, and a small nodule in lung, considered infectious.
Biopsy Fixation Details: Thinprep of a fine needle aspiration of the seroma
FFPE of the bilateral capsulectomy
Frozen Tissue Available: n/a
Details of Microscopic Findings: The thinprep is moderately cellular with cellular debris and blood in the background. It
shows a mixture of macrophages, and singular large atypical cells with clumped chromatin and prominent nucleolus. The
nuclei are large and bean-shaped, and often bilobar. Multiple apoptotic cells.
The biopsies of the capsule on the left side show sections through a fibrous to sclerotic capsule, with a chronic
lymphoplasmacytic infiltrate. No foamy macrophages or other arguments for implant leakage. This capsule is covered by
a prominent layer of fibrin, in which patchy infiltrates are present consisting of large atypical cells, some with Hallmark
morphology, and some apoptotic cells. This infiltrate does not infiltrate the fibrous capsule.
The biopsies of the capsule on the right side shows synovial metaplasia and a chronic lymphoplasmacytic infiltrate. No
foamy macrophages or other arguments for implant leakage. No large atypical cells.
Immunophenotype: The atypical cells show a near complete B-cell phenotype (expressing CD20, CD19, CD79A, BOB1,
OCT2 and weak/partial PAX5).
They express CD30, CD23, PDL1, a very high proliferative index (>90%), and MYC (> 30%).
They display a non-germinal center phenotype (acc to Hans).
There is no expression of T-cell markers CD2, CD3, CD4, CD5, CD8, nor cytotoxic markers (perforin, TIA, granzymeB).
There is no expression of CD15 nor HHV8.
Cytogenetics: FISH 9p24.1 and MYC is pending
Molecular Studies: PCR is pending.
Proposed Diagnosis: Breast-implant, fibrin-associated DLBCL in an HIV patient (within the spectrum of EBV+ DLBCL
associated with chronic inflammation).
Interesting Feature(s) of Submitted Case: • Rare presentation, but important to be aware that not all CD30+ BIA
lymphomas are BIA-ALCLs
• Important in the pre-analytic phase to also embed the fibrin attached to the breast capsule and not to wash it off
• BIA-DLBCL displays a EBV Latency type 3 and no infiltrating tumor micro environment indicating a immune privileged
site
• This case remains fibrin associated or “in situ”, but do “infiltrative” cases also exist? (cfr BIA-ALCL).
• What about the axillary lymphadenopathy? Advise to biopsy?
• How to treat? Is bilateral capsulectomy sufficient?
References: Rodriguez-Pinilla et al. Haematologica 2020, 105 (8): e412-4
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EAHP22-LYWS-1098
INITIAL NODAL MANIFESTATION OF A BREAST IMPLANT-ASSOCIATED ANAPLASTIC LARGE CELL LYMPHOMA
Marco M. Bühler* 1, Katharina Endhardt1, Jakob Becker1, Stephanie von Weydlich2, Ewerton Marques Maggio1, Eugenia
Haralambieva1
1Department of Pathology and Molecular Pathology, University Hospital of Zurich, Zurich, 2Oncology, Limmattal Hospital,
Schlieren, Switzerland
Case Description: 32 year old female patient presented with a unilateral cervical lymphadenopathy (left side). After a
negative clinical work up for infection an excisional lymph node biopsy was performed.
After the histological evaluation we received the information that the patient had a history of (textured) breast implants 8
years prior, with a presence of a left side capsule rupture since 3 years. Staging procedure revealed left axillary and
supraclavicular lymphadenopathy.
Biopsy Fixation Details: 10% buffered Formalin.
Frozen Tissue Available: Not available.
Details of Microscopic Findings: Lymph node with effaced architecture, prominent fibrosis of capsule extending into
adjacent fat and in the lymph node. At low magnification outer darker areas and central confluent pale area. At high
magnification dark area composed of small lymphocytes, plasma cells and a follicle. Pale areas composed of a mixture of
cells: small lymphocytes, plasma cells, granulocytes (mostly neutrophils and occasional eosinophils) and relatively
numerous large atypical cells. The atypical cells have abundant pale cytoplasm, enlarged irregular nuclei with clear
chromatin and conspicuous eosinophil nucleoli. Binucleated cells can also be observed.
Immunophenotype: Positive: CD30, IRF4, CD4, Granzyme B, Perforin, TIA1, PD-L1, CD25, CD43, TCRbeta.
Negative: Pax5, CD45, B cell markers (CD20, CD79a, OCT2, BOB1), CD2, CD3, CD5, CD7, CD8, CD15 (partial, faint
unspecific staining), ALK, GATA3, PD1, light chains, TCRdelta. EBER-ISH.
Cytogenetics: not performed.
Molecular Studies: TCRgamma PCR: prominent peak on polyclonal background
NGS (custom lymphoma panel, 59 genes): NOTCH2 variant of unknown significance: p.A3F VAF 22.7%.
Proposed Diagnosis: (Breast implant-associated) anaplastic large cell lymphoma, ALK-negative.
Interesting Feature(s) of Submitted Case: Initially, based on morphology, a classical Hodgkin lymphoma (cHL) was
suspected, but the immunophenotype showed several inconsistencies with no detectable expression of Pax5 (repeated)
and expression of several cytotoxic molecules and CD4. Finally, a diagnosis of anaplastic large cell lymphoma (ALCL)
ALK negative was rendered and subsequent examinations of periprosthetic seroma fluid and explanted breast implants
demonstrated the association with the left breast implant (BI-ALCL).
This case illustrates the potential diagnostic overlap between ALCL and cHL. Both expression of T cell antigens 1 and
cytotoxic molecules2 have been reported to rarely occurr in cHL. Convincing negativity for Pax5, expression of several
cytotoxic molecules, CD4 and TCRbeta chain and a suspicion of clonal TCRgamma rearrangement lead to the correct
diagnosis.
Finally, this case illustrates that although initially treatable solely with implant removal, BI-ALCL can spread systemically.
Reported unfavourable prognosis in these cases justifies systemic therapy in advanced stages of the disease3. In the
presented case the nodal spread was observed 3 years after capsule rupture/breast asymmetry.
References: 1 Venkataramam G et al. Blood 2013. PMID 23305738
2 Asano N et al. haematologica 2011. PMID 21859738
3 Miranda RN et al. JCO 2014. PMID 24323027
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EAHP22-LYWS-1108
PRIMARY EFFUSION LYMPHOMA
Ana Belen Moreno* 1, Papaleo Natalia1, Maria Rosa Escoda1
1Pathology, Parc tauli, sabadell, Spain
Case Description: An 81-year-old male patient, ex-smoker and with a past history of Alzheimer disease, suffered from
disnea in 2017. The thorax radiography and the TC showed pleural effussion without lymphadenopathies or
organomegaly. Pleural fluid cytology was performed.
Biopsy Fixation Details: Frozen Tissue Available: Details of Microscopic Findings: In Wright-Giemsa and Papanicolaou stains the cells were large and pleomorphic, with
large nuclei and eosinophilic nucleoli. The cytoplasm was abundant. Many cells also showed an anaplastic and
plasmacytoid appearance. Vacuoles in some of their cytoplasm were observed.
Immunophenotype: The cells were positive for CD45, CD138, MUM-1, CD30 and herpesvirus 8. CD20 and in situ
hybridization for Epstein-Barr virus (EBERs) were negative. Ki67 index was high, 80-90%.
Cytogenetics: Molecular Studies: Proposed Diagnosis: Primary effusion lymphoma, herpesvirus 8 positive.
Follow-up:
The patient did not receive chemotherapy due to general condition caused by Alzheimer disease. After the disease had
been stable for two years, the patient suffered from a cardiac failure with more pleural effusion in 2019. The same
characteristics were observed in the cells with more pleomorfic features. A relevant immunophenotype result was p53
mutation.
He passed away three months later with paliative treatment.
Interesting Feature(s) of Submitted Case: Primary effusion lymphoma (PEL) is a rare B-cell lymphoma presenting as
pleural, peritoneal and pericardial effusions in the absence of organomegaly or nodal involvement.
Epstein-Barr virus negative PELs is usually associated with elderly HIV-negative patients from HHV8-endemic areas such
as the Mediterranean.
The prognosis is unfavourable with a median survival of 6 months.
What is interesting about this case is the patient´s long survival without chemotherapy.
The disease could have become more aggressive in 2019 leading to p53 mutation, despite the low frequency of TP53
gene mutations described in PEL.
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EAHP22-LYWS-1116
PRIMARY EFFUSION LYMPHOMA, HHV8-POSITIVE AND EBV-NEGATIVE
Shenon Sethi* 1, Dianna Ng2, Oscar Lin1, 2, Mariko Yabe1, Jennifer Sauter2, Xiao-Jun Wei2, Natasha Rekhtman2, Ahmet
Dogan1, Pallavi Galera1
1HEMATOPATHOLOGY, 2CYTOPATHOLOGY, MEMORIAL SLOAN KETTERING CANCER CENTER, New York, United
States
Case Description: 54-year-old man presented with a right breast mass. MRI demonstrated a 4.8 cm mass in the right
pectoralis muscle that was biopsied and showed a desmoid tumor. The additional work-up revealed HIV infection (CD4+
count 980/viral load 256) and IgG kappa monoclonal serum protein. Subsequently, a bone marrow biopsy was performed
that showed a bi-clonal plasma cell neoplasm with 10-15% involvement by CD138 immunostain. The patient was started
on HAART (Abacavir/dolutegravir/lamivudine) for HIV infection and on sorafenib (protein kinase inhibitor) for desmoid
tumor. Despite additional treatment with cryoablation, liposomal doxorubicin and a gamma secretase inhibitor, the
desmoid tumor increased in size. Moreover, during this course of treatment, the patient developed a progressive right
sided pleural effusion. The patient underwent thoracentesis along with a pleural biopsy and was diagnosed with
lymphoma. A PET/CT did not show any other sites of involvement. He received 2 cycles of Doxorubicin, Etoposide and
Vincristine but died due to complications of COVID-19 infection.
Biopsy Fixation Details: The core biopsies and cytospin preparations were 10% formalin-fixed.
Frozen Tissue Available: N/A
Details of Microscopic Findings: The centrifuge preparation showed numerous large atypical mononuclear cells with
irregular nuclei, dispersed chromatin, variably prominent nucleoli and moderate to abundant cytoplasm. Some cells
showed plasmacytoid morphology with a hint of a perinuclear hof, some resembled Hodgkin cells and occasionally
showed anaplastic features. Numerous mitotic figures were also noted.
Immunophenotype: The neoplastic cells expressed CD38, CD138, c-MYC, HHV8 LANA1, BCMA and CD71. They
lacked expression of CD3, CD20, CD79a, PAX5, CD30, CD56, CD117, cyclin D1 and EBV-LMP1. The expression of B2M
was retained and there was no overexpression of PDL1 or PDL2. In situ hybridization for light chains and EBER were
negative.
Cytogenetics: N/A
Molecular Studies: N/A
Proposed Diagnosis: Primary Effusion Lymphoma, HHV8-positive and EBV-negative
Interesting Feature(s) of Submitted Case: Primary effusion lymphomas (PEL) that lack EBV coinfection are uncommon.
EBV-negative PEL cell lines show greater genomic instability and exclusively deletions of the glutamate receptor
ionotrophic, delta 2 (GRID2) gene (Roy et al, Blood, 2011). Most cases arise in patients with severe immunodeficiency
(low CD4+ counts). However, CD4+ counts were stable, and HIV viral load was low in our patient. In this case, there is a
possible role of localized immunosuppression in the pathogenesis due to adjacent solid tumor. In in vitro and in vivo
studies, evidence suggests that down-regulation of abnormal NOTCH signaling has therapeutic potential for PELs (Lan et
al, Cancer Biology and Therapy, 2009). In our patient, PEL developed/progressed on gamma secretase inhibitor therapy
which blocks NOTCH signaling. This suggests that inhibition of NOTCH pathway alone may not be sufficient for PEL
management and underscores the role of alternate pathways of lymphomagenesis which are not well elucidated given the
rarity of this disease.
References: Shimada K, et al. Biology and management of primary effusion lymphoma. Blood. 2018 Nov 1;132(18):18791888. Epub 2018 Aug 28. PMID: 30154110.
Roy D, et al. Tumor suppressor genes FHIT and WWOX are deleted in primary effusion lymphoma (PEL) cell lines. Blood.
2011 Aug 18;118(7):e32-9. Epub 2011 Jun 17. PMID: 21685375.
Lan K, et al. Inhibition of KSHV-infected primary effusion lymphomas in NOD/SCID mice by gamma-secretase inhibitor.
Cancer Biol Ther. 2009 Nov;8(22):2136-43. Epub 2009 Nov 7. PMID: 19783901.
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EAHP22-LYWS-1117
BREAST-IMPLANT ASSOCIATED ANAPLASTIC LARGE CELL LYMPHOMA
Ana Mozos* 1, Tania Vazquez1, Lluis Catasús1, Daniel Martínez1, Silvana Novelli2, Ruth Orellana1
1Surgical Pathology, 2Hemathology, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain
Case Description: A 43-year old woman with history of bilateral breast implants for cosmetic augmentation 10 years
before, consulted for left breast swelling and homolateral axillary lymphadenopathy. An aspirate of the periprosthetic fluid
and an excisional biopsy of the axillary lymph node were performed.
Staging PET/TC showed multiple retropectoral and axillary left lymph nodes with SUV ranging from 6.9 to 7.1.
Bone marrow aspiration showed no neoplastic infiltration.
The treatment included bilateral surgical removal of the breast implant and the capsule as well as 6 cycles of CHOP
chemotherapy.
The patient completed the treatment in February 2021, and has followed controls since then. Nowadays the patient is in
complete remission.
Biopsy Fixation Details: 10% buffered formalin fixed and paraffin-embedded
Frozen Tissue Available: Not-available
Details of Microscopic Findings: The capsule of the breast implant was lined by non-cohesive atypical cells, which
could be also found in the luminal fibrinoid material. Neoplastic cells showed ample eosinophilic cytoplasm and occasional
hallmark morphology.
The axillary lymph node showed a perifollicular involvement, with neoplastic cells forming aggregates surrounding reactive
follicles and admixed with inflammatory cells
Neoplastic cells were also observed in the periprosthetic fluid.
The pictures correspond to sections of the breast-implant capsule, axillary lymph node and cell block obtained from
aspirate of the periprosthetic fluid. Submitted HE and unstained slides are from the breast-implant capsule.
Immunophenotype: Neoplastic cells in all locations were diffusely and strongly positive for CD30, as well as TIA1 and
Granzyme B. Tumor cells were weakly positive for CD4 and negative for CD2, CD3, CD5, CD7 and CD8, as well as B cell
markers (CD20, CD79a and PAX5). ALK was negative. Proliferation rate (ki67) was over 80%.
Cytogenetics: Not done
Molecular Studies: Clonal rearrangement of TCR beta
Proposed Diagnosis: Breast-implant associated anaplastic large cell lymphoma
Interesting Feature(s) of Submitted Case: Breast-implant associated anaplastic large cell lymphoma is a rare entity
which presented in our case with associated lymphadenopathy due to neoplastic dissemination.
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EAHP22-LYWS-1120
PRIMARY EFFUSION LYMPHOMA
Jonathan Said* 1
1PATHOLOGY AND LABORATORY MEDICINE, UCLA, :Los Angeles, United States
Case Description: The patient is a 33 year-old man with HIV (CD4 112/4% 11/2021, VL 300 9/29/2021) with history of
Kaposi's sarcoma, syphilis, and TIA possibly secondary to VZV vasculitis (2/2018) who was admitted for b for progressive
bilateral lower extremity and scrotal swelling, anemia, and fevers. He underwent scrotal ultrasound which was
unremarkable and was treated for lower extremity cellulitis. He had an unclear infectious workup and CT Chest reported
bilateral pleural effusions, mediastinal lymphadenopathy and was diagnosed with cocci pneumonia and started on
fluconazole 800mg daily. On CTAP he was also noted to have numerous prominent mesenteric/retroperitoneal/inguinal
LN. He states that he first noticed hyper pigmented lesions on his lower extremities around 5 months prior, which spread
up his legs now on chest and upper extremities. He had progressively lower extremity and scrotal swelling and pain with
peeling of skin over the past few months, which has been quite painful. He required oxygen for shortness of breath and
worsening pleural effusions which were positive for KSHV/HHV8+ Primary effusion lymphoma (PEL). Skin biopsy and
axillary lymph node biopsy showed Kaposi sarcoma. Because of anemia and thrombocytopenia a bone marrow biopsy
was performed and showed a hypercellular marrow with myeloid left shift, increased megakaryocytes, and
plasmaacytosis. He was treated with HAART, liposomal doxorubicin for KS, and dose adjusted R-EPOCH
Biopsy Fixation Details: Cell block in formalin. Alcohol fixed cytocentrifuge preprations.
Frozen Tissue Available: No
Details of Microscopic Findings: Lymnph nodes and skin biopsy showed KS
Pleural fluid showed sparse malignant cells with plasmablastic appearance.
Immunophenotype: CD45 and KSHC/HHV8 LANA positive. All other markers negative.
Cytogenetics: NA
Molecular Studies: Hematologic malignancy sequencing panel for ABL1, ASXL1, ATRX, BCOR, BCORL1, BRAF,
CALR, CBL, CBLB, CBLC, CDKN2A, CEBPA, CSF3R, CUX1, DNMT3A, ETV6, EZH2, FBXW7, FLT3, GATA1, GATA2,
GNAS, HRAS, IDH1, IDH2, IKZF1, JAK2, JAK3, KDM6A, KIT, KMT2A, KRAS, MPL, MYD88, NOTCH1, NPM1, NRAS,
PDGFRA, PHF6, PTEN, PTPN11, RAD21, RUNX1, SETBP1, SF3B1, SMC1A, SMC3, SRSF2, STAG2, TET2, TP53,
U2AF1, WT1, and ZRSR2 revealed no mutations.
Proposed Diagnosis: PEL
Interesting Feature(s) of Submitted Case: Presentation with extensive KS including lymph nodes and lower extremity
and scrotal edema. PEL diagnosed after admission with ploeural fluid showing few malignant cells with plasmablstic
cytoilogy.
References: Said JW, Bacon CM, Bower M, Cesarman E, Chadburn A, Du MQ, Medeiros LJ, Michelow P: Primary
Effusion Lymphoma. WHO 5th Edition (In press)
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EAHP22-LYWS-1123
HHV8-POSITIVE PRIMARY EFFUSION LYMPHOMA ARISING AFTER ALLOGENEIC HEMATOPOIETIC STEM CELL
TRANSPLANT FOR T-CELL PROLYMPHOCYTIC LEUKEMIA
Sarah E. Gibson* 1, Katalin Kelemen1
1Department of Laboratory Medicine and Pathology, MAYO CLINIC ARIZONA, Phoenix, AZ 85054, United States
Case Description: The patient is a 71-year-old male with a history of T-cell prolymphocytic leukemia (T-PLL) diagnosed
approximately 2 ½ years prior. He was initially treated with alemtuzumab, but, due to poor tolerance, was switched to
fludarabine, mitoxantrone, and cyclophosphamide, and then underwent an allogeneic hematopoietic stem cell transplant.
Post transplant he was maintained on sirolimus and tacrolimus, and received prednisone, ruxolitinib and UVB
phototherapy for acute and chronic graft versus host disease (GVHD). One year post transplant he was diagnosed with a
Kaposi sarcoma (KS) involving the right shin, which was completely excised and tacrolimus was discontinued. He was
found to have relapsed T-PLL involving 10-15% of the bone marrow 6 months later, and sirolimus and prednisone were
discontinued to enhance graft versus leukemia effect. Three months later he developed increasing shortness of breath
and was found to have a moderate left pleural effusion. A thoracentesis was performed revealing involvement by both the
patient’s previously diagnosed T-PLL as well as an HHV8-positive primary effusion lymphoma (PEL). Ruxolitinib was
discontinued and he received alemtuzumab salvage therapy. However, the patient progressed with persistent disease in
pleural and pericardial fluids. He pursued hospice care and passed away 4 months following his diagnosis of PEL.
Biopsy Fixation Details: Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Left pleural fluid: The cytologic preparations and cell block demonstrate numerous
large mononuclear or multinucleated cells with prominent nucleoli and abundant deeply basophilic cytoplasm. Many cells
have multilobulated nuclei and contain a perinuclear hof. There are admixed atypical small lymphoid cells that have round
to more irregular nuclear contours, small nucleoli, and moderate light blue cytoplasm containing small cytoplasmic
vacuoles.
Immunophenotype: Left pleural fluid: The large cells express CD45(dim), CD38, CD138(variable), EMA(variable), CD30,
CD5(partial), CD7(partial), and HHV8/LANA1, but are negative for EBER and the other B-cell and T-cell markers
evaluated. The small lymphoid cells express CD45, cytoplasmic CD3, CD2, CD4(subset), CD5(bright), CD7, and
CD8(subset), but are negative for surface CD3, CD56, CD10, CD34, and TdT.
Cytogenetics: None
Molecular Studies: None
Proposed Diagnosis: Monomorphic post-transplant lymphoproliferative disorder, primary effusion lymphoma type,
HHV8-positive and EBV-negative; and persistent/recurrent T-cell prolymphocytic leukemia
Interesting Feature(s) of Submitted Case: This case represents a rare PEL occurring after allogeneic HSCT. Less than
5% of reported PELs occur in the post-transplant setting, with the vast majority of cases reported after solid organ
transplantion.1,2 A recent review of the published literature identified only one case of PEL following an allogeneic HSCT.3
The development of PEL and KS in this patient is a result of the iatrogenic immunosuppression required for both posttransplant graft maintenance and continued treatment of GVHD. The immunosuppressive regimen in this patient included
prolonged treatment with tacrolimus, sirolimus, prednisone, and ruxolitinib. Ruxolitinib, a JAK1/JAK2 inhibitor, has antiinflammatory and immunosuppressive effects, targeting both the innate and adaptive immune systems. 4 Although not
specifically associated with PEL, ruxolitinib has been sporadically associated with EBV reactivation and the development
of aggressive B-cell lymphomas.5-6 Rare cases of KS occurring in patients receiving ruxolitinib for myeloproliferative
neoplasms have been reported.7
References: See attached PDF file.
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EAHP22-LYWS-1124
CA9 EXPRESSION IN BIA-ALCL PRESENTING IN A LYMPH NODE
Andrew L. Feldman* 1, Naoki Oishi1, 2
1Laboratory Medicine and Pathology, Mayo Clinic, Rochester, United States, 2Pathology, University of Yamanashi,
Yamanashi, Japan
Case Description: A 57-year-old woman presented with an 8-month history of an enlarging, palpable right axillary
mass. Bilateral textured silicone breast implants were placed for cosmetic purposes 29 years previously. Physical exam
and imaging showed multiple enlarged nodes (largest, 5.4 cm). Excisional lymph node biopsy showed anaplastic large
cell lymphoma (ALCL), ALK negative (submitted material). One month later the implants were removed, demonstrating
ipsilateral breast implant-associated (BIA) ALCL with minimal capsular infiltration (see images).
Biopsy Fixation Details: Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: The lymph node architecture was effaced by large tumor cells including hallmark cells.
Some areas showed extensive sheet-like growth. There was sinusoidal involvement and other scattered small clusters of
tumor cells.
Immunophenotype:
Positive: CD45, CD30, Ki67 (90%)
Partial: CD4, granzyme B; CA9 was strongly positive in focal islands of tumor cells and negative in the diffuse tumor cell
infiltrate
Negative: CD2, CD3, CD5, CD7, CD8, CD15, CD20, CD43, CD56, PAX5, p63, TIA-1, ALK, HHV8, EBER
Cytogenetics: DUSP22 FISH: no rearrangement, 4-6 intact copies
Molecular Studies: None
Proposed Diagnosis: BIA-ALCL
Interesting Feature(s) of Submitted Case: BIA-ALCL typically presents clinically as a peri-implant seroma with or
without an associated mass a median of 9 years after placement of implants (1). This patient presented with bulky
adenopathy without peri-implant signs 29 years after implant placement. This unusual presentation emphasizes the
importance of considering underlying BIA-ALCL in ALK-negative ALCL arising in a patient with a history of breast
implants.
BIA-ALCL has a hypoxia-associated gene expression signature and primary BIA-ALCL is uniformly positive for the
hypoxia response protein carbonic anhydrase-9 (CA9) by immunohistochemistry, whereas systemic and cutaneous
ALCLs show no or minimal CA9 expression (2). This lymph node specimen showed isolated foci of CA9-positive tumor
cells, whereas diffuse areas were CA9-negative. BIA-ALCL might retain its hypoxic program early after metastatic spread
but lose expression upon more extensive lymph node infiltration. CA9 immunohistochemistry might be diagnostically
useful in ALK-negative ALCL to raise suspicion for underlying BIA-ALCL.
Lymph node involvement is an adverse prognostic feature in BIA-ALCL and is considered an indication for systemic
chemotherapy (3). This case also underscores that extensive lymph node involvement can occur in the absence of
advanced implant capsule involvement or a primary mass lesion. This patient received brentuximab vedotin,
cyclophosphamide, doxorubicin, and prednisone (BV-CHP) and has no evidence of recurrence (PET CR) 20 months after
the diagnostic lymph node biopsy.

References:
1.
N. Oishi et al., Genetic subtyping of breast implant-associated anaplastic large cell lymphoma. Blood 132, 544547 (2018).
2.
N. Oishi et al., Molecular profiling reveals a hypoxia signature in breast implant-associated anaplastic large cell
lymphoma. Haematologica 106, 1714-1724 (2021).
3.
M. C. Ferrufino-Schmidt et al., Clinicopathologic Features and Prognostic Impact of Lymph Node Involvement in
Patients With Breast Implant-associated Anaplastic Large Cell Lymphoma. Am J Surg Pathol 42, 293-305 (2018).
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EAHP22-LYWS-1143
HHV8+ EXTRACAVITARY PLEURAL EFFUSION LYMPHOMA IN HIV(+), POST LIVER TRANSPLANT, PATIENT
Lisa Rimsza* 1, Fiona Craig1, Sarah Gibson1
1DIV OF HEMATOPATHOLOGY, MAYO CLINIC SCOTTSDALE, Scottsdale, United States
Case Description: This 42-year-old male patient had a long-standing history of HIV, AIDS, and Hepatitis B infection. In
July of 2019, he underwent successful liver transplantation for cirrhosis. Six months following transplant, he presented
with progressive splenomegaly, sepsis, and pancytopenia. No significant adenopathy or effusions. Normal serum IL6
levels. A bone marrow biopsy was performed and revealed a CD20-negative, monomorphic, post-transplant
lymphoproliferative disorder, HHV8-positive, EBER-negative. The patient began chemotherapy, suffered several
complications, and succumbed to PTLD 3 months later.
Biopsy Fixation Details: Decalcified, formalin-fixed, paraffin embedded bone marrow core biopsy
Frozen Tissue Available: No
Details of Microscopic Findings: The core biopsy demonstrated a hypercellular marrow with focal involvement by large
pleomorphic, hyperchromatic, plasmablasts with amphophilic cytoplasm. Frequent mitoses were noted. Atypical cells did
not appear to aspirate well and were hard to find on the marrow smears. However, the touch imprint preparations of the
core biopsy demonstrated very large, pleomorphic cells with irregular nuclear contours, nucleoli, and deeply basophilic
cytoplasm.
Immunophenotype: Immunohistochemistry: The cells expressed: CD138, MUM1, CD30, LANA/HHV8, and MYC. Ki67
was estimated at 90% of large cells.
The cells did not express: CD20, CD3, CD5, Cyclin D1, CD15, ALK1, CD10, BCL6, BCL2, CD56, CD8, TIA1,
or CMV. By in situ hybridization, the cells were negative for EBER, Kappa, Lambda (RNA control was positive).
Flow cytometry: No monotypic B cell or immunophenotypically abnormal T cell population identified.
Cytogenetics: Bone marrow: 46, XY[20]
Molecular Studies: None.
Proposed Diagnosis: Monomorphic post-transplant lymphoproliferative disorder, plasmablastic HHV8-positive, EBERnegative.
Comment: Findings are most consistent with extra-cavitary pleural effusion lymphoma.
Interesting Feature(s) of Submitted Case: HHV8(+) PEL can be seen in both HIV and post-solid organ transplant. This
rare patient had both conditions. Although there was no effusion, extra-cavitary PEL have been described, further making
this an unusual case. In addition, EBER was negative, which is also atypical for PEL however has been reported in older
patients. Regarding the differential diagnosis, there was no evidence of lymphadenopathy or Castleman's disease
(normal IL6 level), and the phenotype was not that of typical HHV8(+) DLBCL in that it lacked expression of lambda light
chain. Altogether, this appeared to be an HHV8(+) extra-cavitary PEL involving the bone marrow and spleen, which
developed fairly early (6 months) post-transplant. He had a rapid downhill course and died within 3 months of diagnosis.
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EAHP22-LYWS-1149
PRIMARY EFFUSION LYMPHOMA, EXTRACAVITARY VARIANT
Tapan M. Bhavsar* 1
1PATHOLOGY, THE GEORGE WASHINGTON UNIVERSITY MEDICAL CENTER, Washington, DC 20037, United States
Case Description: A 59-year-old male with history of HIV (CD4 count of 203), Kaposi’s sarcoma, syphilis, emphysema,
anemia and polyclonal gammopathy was admitted due to fever and diffuse lymphadenopathy suspicious for multicentric
Castleman’s disease in a setting of septic shock. CT thorax showed multiple lymphadenopathy involving the mediastinum,
axilla and upper abdomen along with mild splenomegaly, findings of multifocal pneumonia and moderate right-sided
pleural effusion. A left cervical lymph node excisional biopsy was performed.
Biopsy Fixation Details: Excisional biopsy of left cervical lymph node; fixed in 10% neutral buffer formalin
Frozen Tissue Available: Not applicable
Details of Microscopic Findings: Sections of the left cervical lymph node excisional biopsy showed fragments of tissue
involved with clusters/sheets of large atypical cells with plasmablastic morphology admixed with few scattered and focal
collections of small mature lymphocytes and plasma cells. Mitotic figures (including few atypical forms) and apoptotic
bodies were readily evident. Focal areas of necrosis and hemorrhage were seen. No residual/reactive follicles or nodal
architecture was seen.
Immunophenotype: The large atypical cells showed co-expression of EBER and HHV8 (nuclear dot-like/speckled
staining pattern); were positive for EMA, C-MYC, p53, MUM1 and CD43; with a high proliferative index on Ki-67 (80-90%;
4+/4); showed focal positivity for BCL6 (weak), CD45 (weak/variable) and CD30 (weak/variable); and were negative for
CD20, CD79a, PAX5, OCT2, CD3, CD5, BCL2, CD10, cyclinD1, CD21, CD23, CD15, CD138, CD56, ALK1, TdT, CD117
and in-situ hybridization for kappa and lambda
Cytogenetics: Fluorescence in-situ hybridization (FISH) analysis for MYC, BCL2 and BCL6 rearrangements was
negative; however, extra intact BCL2, BCL6 and MYC signals were detected
Molecular Studies: Molecular analysis by PCR was positive for clonal T-cell receptor gamma (clonal size 78 BP), T-cell
receptor beta (clonal size 301 BP) and immunoglobulin kappa light chain (IgK; clonal size Tube A 140 BP and Tube B 286
BP) gene rearrangements; and negative for clonal immunoglobulin heavy chain (IgH) gene rearrangement
Proposed Diagnosis: Primary effusion lymphoma, extracavitary/solid variant
Interesting Feature(s) of Submitted Case: (1) Predominantly extracavitary clinical presentation with extensive
lymphadenopathy and plasmablastic morphology (2) Clonal rearrangement of both B and T cell gene receptors (lineage
infidelity)
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EAHP22-LYWS-1161
EBV+, HHV8- LARGE B-CELL LYMPHOMA IN A PERICARDIAL EFFUSION IN A PATIENT WITH CHRONIC
MYELOID LEUKEMIA, BCR-ABL1- POSITIVE
Luis Veloza* 1, Lucine Christe2, Louis Gros3, Bettina Bisig1, Sabine Blum3, Ekkehard Hewer1, Laurence de Leval1
1Pathology, University Hospital Lausanne and University of Lausanne, Lausanne, 2Pathology, Université de Berne, Berne,
3Hematology, University Hospital Lausanne and University of Lausanne, Lausanne, Switzerland
Case Description: A HIV-negative, 40-year-old male patient diagnosed with chronic myeloid leukemia (CML) for 6 years
and treated with Dasatinib for 23 months presented with light dyspnea and a dry cough. An echocardiography showed a
pericardial effusion, but no pleural effusion or pericardial mass. Peripheral blood analysis showed mild anemia and no
blasts. BCR-ABL1 transcripts in peripheral blood were absent. There was no evidence of lymphadenopathy or
hepatosplenomegaly. PET/TC did not show any hypermetabolic mass. Dasatinib was discontinued and replaced by
Nilotinib, and 4 cycles of R-CHOP were administered, resulting in complete disappearance of pericardial effusion at 3
months of starting treatment. Patient has maintained complete response until 3-months follow-up.
Biopsy Fixation Details: Cell block fixed in 10% neutral buffered formalin.
Frozen Tissue Available: No.
Details of Microscopic Findings: The pericardial effusion was hypercellular and contained large atypical cells with
irregular nuclear contours, prominent nucleoli and abundant cytoplasm, accompanied by numerous small lymphocytes in
a necrotic background. Bone marrow biopsy was negative for lymphoma. In addition, there was no morphologic evidence
of CML in the bone marrow biopsy.
Immunophenotype: By immunohistochemistry, the neoplastic cells were CD20+, CD79a+, MUM1-/+, BCL2+, MYC+,
BCL6-/+, and CD10-. HHV8 (LANA-1) was negative. Most cells were positive for EBER, with co-expression of LMP1 and
EBNA2 proteins (EBV latency pattern III). Abundant CD3+ T-cells were observed.
Cytogenetics: FISH using break-apart probes did not detect any BCL2, BCL6 or MYC rearrangements.
Molecular Studies: IGH clonality studies showed a monoclonal peak. NGS using a target panel of 54 genes found BRAF
exon 17: c.2127+7A>G (splicing site) and NOTCH2 exon 26: c.4537T>C (p.Phe1513Leu) mutations, with VAF of 46 and
30%, respectively, both of uncertain signification. Unclassified molecular COO subtype by RT-MLPA (Reverse
transcriptase multiplex ligation-dependent probe amplification).
Proposed Diagnosis: Effusion-based EBV+ diffuse large B-cell lymphoma; Effusion-based large B-cell lymphoma,
HHV8-negative; PEL-like lymphoma.
Interesting Feature(s) of Submitted Case: we describe a rare case of a HHV8-unrelated, EBV-positive large B-cell
lymphoma presenting as an effusion in an HIV-negative patient, under Dasatinib treatment for CML, BCL-ABL1 positive.
Dasatinib is a second-generation tyrosine kinase inhibitor frequently associated with pleural effusion in up to 33% of treated
patients. Moreover, there have been reports of four patients treated with Dasatinib for CML, who developed effusion-based
HHV8-negative large B-cell lymphomas. One case was EBV-positive and the other three were EBV-negative. The clinical
courses were variable.
In addition, our case highlights the possible differential diagnosis of body-cavity based B-cell lymphomas, particularly EBVpositive pyothorax-associated lymphoma and HHV8-positive primary effusion lymphoma (PEL).
References: - Kojima et al. Human herpesvirus 8-unrelated primary effusion lymphoma-like lymphoma following tyrosine
kinase inhibitor treatment for chronic myelogenous leukemia. J Clin Exp Hematop. 2017; 57 (2):69-73
- Miyagi et al. Dasatinib-related effusion lymphoma in a patient treated for chronic myeloid leukaemia. Cytopathology 2020;
31(6):602-606
- Fiori S. et al. HHV8-Negative Effusion-Based Large B Cell Lymphoma Arising in Chronic Myeloid Leukemia Patients under
Dasatinib Treatment: A Report of Two Cases.Biology 2021;10(2):152
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EAHP22-LYWS-1162
ANEURYSMAL FIBRIN ASSOCIATED DIFFUSE LARGE B-CELL LYMPHOMA WITH SUBSEQUENT HEPATIC
LARGE B-CELL LYMPHOMA
Mohammad Barouqa* 1, Ellen McPhail1
1Laboratory Medicine and Pathology, Mayo Clinic, Rochester, United States
Case Description: A 74-year-old male patient with a history of uncontrolled hypertension and hyperlipidemia presented
with vague abdominal and flank pain for six months. Abdominal CT scan revealed a rapidly expanding abdominal aortic
aneurysm (AAA), PET-positive, and mural thrombosis involving the renal arteries bilaterally. Patient underwent open AAA
repair.
Biopsy Fixation Details: Arterial wall and thrombi; aorta and bilateral renal arteries; 10% buffered formalin.
Frozen Tissue Available: No
Details of Microscopic Findings: Extensive lumenal thrombus with acute and chronic inflammation, fibrinoid material,
and necrosis were present within the aorta and bilateral renal arteries. In addition, foci of atypical lymphoid cells were
identified within the thrombus in all sites. The atypical lymphocytes had large nuclei, irregular nuclear contours, and
partially clumped chromatin. Multiple regional retroperitoneal lymph nodes were morphologically unremarkable.
Immunophenotype: The atypical cells express CD20, CD45, MUM-1, MYC (80%), and PAX5. They are partially positive
for BCL-2, BCL-6 and CD30, and negative for CD10 and CD138. They are also diffusely EBV-positive (by EBV-ISH).
There is a high Ki-67 proliferative index (90%). Histochemical stains for microorganisms are negative.
Cytogenetics: Not done.
Molecular Studies: Interphase fluorescence in-situ hybridization (FISH): negative for a MYC rearrangement; negative for
a BCL2 rearrangement.
Proposed Diagnosis: Fibrin-associated diffuse large B-cell lymphoma (DLBCL).
Interesting Feature(s) of Submitted Case: The patient presented in 2013, which was prior to the inclusion of “Fibrinassociated DLBCL” in the WHO Classification, although similar cases involving synthetic aortic grafts had been previously
described. Hence the patient was diagnosed in 2013 with DLBCL, EBV-positive, arising in association with an abdominal
aortic aneurysm. Other diagnoses, including DLBCL associated with chronic inflammation and EBV-positive DLBCL of
the elderly, were also considered. A bone marrow biopsy was negative, and the patient was treated for stage 1AE DLBCL
with six cycles of R-CHOP chemotherapy. A subsequent PET-CT scan was negative for lymphoma and the patient
remained in remission for five years. In 2018 he experienced weight loss and abdominal discomfort. A PET-avid lesion
within the liver was identified, as well as a PET-avid nodule in the lung and PET-avid abdominal masses. A needle biopsy
of the liver lesion showed involvement by large B-cell lymphoma of germinal center phenotype, EBV-negative. The tumor
cells expressed CD20, CD10 and BCL2, and were negative for MUM1 and MYC. Interphase FISH was positive for
a BCL2 rearrangement but negative for BCL6 or MYC rearrangements. Palliative chemotherapy was considered but the
patient died shortly thereafter.
Based on differences in presentation, morphology, immunophenotype, EBV status, and BCL2-rearrangement status, the
subsequent hepatic large B-cell lymphoma is favored to be clonally unrelated to the initial fibrin-associated diffuse large Bcell lymphoma.
References: Miller DV, Firchau DJ, McClure RF, Kurtin PJ, Feldman AL. Epstein-Barr virus-associated diffuse large Bcell lymphoma arising on cardiac prostheses. Am J Surg Pathol. 2010;34(3):377-384.
doi:10.1097/PAS.0b013e3181ce9128
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EAHP22-LYWS-1186
HHV8 UNRELATED PRIMARY EFFUSION LYMPHOMA
Tanuja Shet* 1, Uma Sakhdeo 1, Hasmukh Jain 2, Gaurav Chateerjee3
1DEPT OF PATHOLOGY, 2Medical Oncology , 3Hematppathology, TATA MEMORIAL HOSPITAL, Mumbai, India
Case Description: 56 year old male presented with fever and abdominal pain since Feb 2021.
USG abdomen done in April 2021 revealed an peritoneal based mass with multiple abdominal nodes.
Mesenteric node biopsy ( 25472CU) done outside was reported as Non Hodgkin lymphoma CD20 negative B cell type.
PET scan – FDG avid diffuse peritoneal & omental fold thickening noted, SUV max 18.74. It is encasing most of the
abdomino-pelvic viscera with right thoracic pericardial soft tissue mass noted measuring 7.6x6cm, SUV max 12.84
Enlarged aortocaval, paraortic , supraclavicular , axillary and mediastinal nodes
HIV negative , LDH was 2034, CBC normal.
Subsequently Ascitic fluid cytology , flow, cytogenetics and cell block examination were done
Patient was started on DA-EPOCH and after two cycles patient developed Pneumonia ARDS and Coagulopathy with
progression.
Repeat biopsy (47459CU subsequent images) showed same disease. Patient succumbed to disease on 3rd Jan 2022. (
OS 11 months)
Biopsy Fixation Details: 10% neutral buffered formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Mesentric node biopsy 25472CU - Lymphoma predominantly seen in the perinodal
tissue with node showing reactive changes. Immunoprofile as below
Ascitic fluid cell block ( 27164CU) and relapse biopsy ( 47459CU) All material showed large sized cells with few
multinucleate tumor cells and immunoblast like cells with moderate pleomorphism with mitosis an apotosis
Ascitic fluid cytology - Cellular smears revealed large cells with amphophilic cytoplasm which was often eccentrically
placed and with prominent nucleoli.
Material submitted to workshop is from cell block 27164CU, Node biopsy and relapse stained slides
Immunophenotype: Immunoprofile on IHC ( mesentric node/ cell block and relapse)–Positive for LCA, MUM1, CD10,
OCT2 while Negative for CD20, CD3, CD4, CD8, CD34, TdT, CD 19, PAX 5, CD138, EBERISH, HHV8
Immunoprofile on flow – Positive moderate CD45, CD19, CD10, CD319,CD28, CD30, MUM1, BCL2, PAX5; bright CD38 ,
cytoplasmic kappa and negative for CD20 , CD22, CD138 ,CD15, CD117, HLA DR.
Cytogenetics: 46~48,XY,del(1)(q25),+der(1)del(1)(p32)dup(q32q44),del(1)(p10),i(1)
(q10),add(3)(p26),dup(4)(q12q21),+7,add(7)(p22),t(8;22)(q24;q11),del(10)(q22),der(15)t(5;15)(q13;q26.3),add(18)(q23)cp
[20] showing t(8;22)(q24;q11) (IGL::MYC) , structural abnormalities of chromosomes 1,4, 15 and trisomy 7.
Molecular Studies: Interphase FISH results using showed IGH deletion/rearrangement, MYC and IGL rearrangement.
Proposed Diagnosis: HHV8-unrelated primary effusion lymphoma
Interesting Feature(s) of Submitted Case: Morphology and immunohistochemistry - Gray zone between HHV8 positive
PEL and HHV8 unrelated PEL?
Cytogenetic karyotype is complex
Virus etiology :- HHV8 seroprevalence in India is low, even in our experience with 400 odd HIV associated lymphomas no
confirmed HHV8 + PEL case and only one HHV8 unrelated PEL in HIV was found( unpublished observations). Only one
case of PEL with HHV8 + has been reported from India. Indian J of Pathol Microbiol . Oct-Dec 2015;58(4):496-.
In areas with low prevalence of HHV8 PEL may be related to another virus . HHV6 – not available presently. If panel can
help with this IHC we would be obliged.
References: Indian J of Pathol Microbiol . Oct-Dec 2015;58(4):496-.
Br J Haematol. 2002 Jan;116(1):113-21
Am J Clin Pathol 2013 Aug;140(2):258-73.
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EAHP22-LYWS-1193
FLUID OVERLOAD/HHV8-NEGATIVE - EFFUSION BASED LYMPHOMA
Abhishek Dashora* 1, Marianne Grantham2, Hasan Rizvi1, Maria Calaminici1
1Cellular Pathology SIHMDS, 2Cytogenetics and Molecular Haematology SIHMDS, Barts Health NHS Trust, London,
United Kingdom
Case Description: A 74 year old gentleman known to have hypertension, ischemic heart disease and chronic kidney
disease presented with worsening shortness of breath. Investigations revealed pericardial effusion with cardiac
tamponade leading to right ventricular failure. Cytology examination of the pericardial fluid showed involvement by a large
B cell lymphoma. Clinical and radiological investigations showed that the lymphoma was cavity based with no evidence of
lymphadenopathy, hepatosplenomegaly or any identifiable tumour mass. The patient had no known immunodeficiency
disorder and responded very well to pericardiocentesis followed by chemotherapy (R-CHOP) and is still alive after 2 years
of initial presentation.
Biopsy Fixation Details: FFPE
Frozen Tissue Available: N/A
Details of Microscopic Findings: Direct smears (MGG & PAP stained) of the pericardial effusion showed a highly
cellular haemorrhagic preparation composed of dispersed large atypical lymphoid cells. The latter showed pleomorphic
multilobulated nuclei with prominent nucleoli and vacuolated cytoplasm in some. Frequent mitotic figures and apoptotic
bodies were also seen. Many degenerate cells along with macrophages, small lymphocytes, polymorphs and occasional
mesothelial cells were seen in the background. A cell block (H&E stained) preparation showed similar features.
Immunophenotype: Immunohistochemistry on cell block preparation shows the atypical lymphoid cells to be of B cell
lineage expressing CD20, MUM1, BCL2 and BCL6 with negativity for CD3, CD10 and CD5. KI67 proliferation index was
>90%. MYC protein was expressed in around 70% of neoplastic cells. HHV8 (LANA) and EBV (EBER) were both
negative. This immunophenotype is in keeping with a large B cell lymphoma of activated B-cell (ABC) subtype with double
expression of MYC and Bcl2 proteins.
Cytogenetics: Interphase FISH analysis on the paraffin-embedded tissue sections showed no evidence of MYC
(8q24) rearrangement in multiple tissue areas examined.
Molecular Studies: Next-generation sequencing is in progress and results will be provided as soon as they are available.
Proposed Diagnosis: HHV8-negative/Fluid overload - effusion based large B cell lymphoma.
Interesting Feature(s) of Submitted Case: 1. Our case is a rare and classic example of this emerging entity of fluid
overload associated/ HHV8-negative - effusion based lymphoma. We have a small series of such cases in our database.
2. We describe clinical, morphological, immunophenotypic and molecular characteristics of this aggressive looking
lymphoma presenting primarily as pericardial effusion and cardiac tamponade with apparent indolent clinical course.
References: 1. Mendeville M, Roemer MGM, van den Hout MFCM, et al. Aggressive genomic features in clinically
indolent primary HHV8-negative effusion-based lymphoma. Blood. 2019;133(4):377-380.
2. Alexanian S, Said J, Lones M, Pullarkat ST. KSHV/HHV8-negative effusion-based lymphoma, a distinct entity
associated with fluid overload states. Am J Surg Pathol. 2013;37(2):241-249.
3. Zaimoku Y, Takahashi W, Iwaki N, et al. . Human herpesvirus-8-unrelated primary effusion lymphoma of the elderly not
associated with an increased serum lactate dehydrogenase level: A benign sub-group of effusion lymphoma without
chemotherapy. Leuk Lymphoma. 2016;57(7):1625-1632.
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EAHP22-LYWS-1196
EXTRACAVITARY NODAL PEL
Luc M. Xerri* 1, Lénaïg Mescam1, José Adélaide2, Arnaud Guille2, Max Chaffanet2, Luca Inchiappa3, Robin Noël3, Daniel
Birnbaum2
1Pathology, Institut Paoli-Calmettes, 2Predictive Oncology, CRCM, 3Hematology, Institut Paoli-Calmettes, Marseille,
France
Case Description: A 47 year-old male patient with a longstanding history of HIV infection (since 1992) presented in 2021
with asthenia, fever and polyadenopathies (confirmed by PET-scanner). There was no pleural or abdominal effusion. A
macrophage-activation syndrome was biologically evidenced. The HIV was undetectable. CD4 T cell count was normal. A
cervical lymph node biopsy was performed
Biopsy Fixation Details: Formalin 4%
Frozen Tissue Available: No
Details of Microscopic Findings: Diffuse lymphoma infiltration by large cells displaying immunoblastic or centroblastic
features, without significant plasmablastic differentiation.
Immunophenotype: Positivity of CD45 (weak), CD30 (strong), MUM1 and MYC.
Positivity of HHV8 and EBER
Negativity of CD20, CD79A, PAX5, CD2, CD3, CD4, CD5, CD7, CD8, ALK1, EMA, cytokeratin, cycline D1, CD56, TIA1,
granzyme B, K/L light chains and CD138 (equivocal)
Cytogenetics: FISH shows BCL6 rearrangement, without any detectable alteration of the BCL2 and MYC loci
Molecular Studies: Clonality analysis (tumor tissue)
- Lack of rearrangement of the IgVH locus
- Monoclonal rearrangement of the IgK locus
- Minor rearrangement of the TCRB locus
- Lack of rearrangement of the TCRG locus
Array-CGH:
-deletion of multiple regions located in 1p, 2q, 7p, 14q.
-Gain of 15q21-25
NGS: ongoing
Proposed Diagnosis: Extra-cavitary PEL, nodal
Interesting Feature(s) of Submitted Case: -Extra-cavitary presentation restricted to lymph nodes without any effusion
nor extra-nodal localization.
-Occurrence in a setting of controlled HIV infection without obvious immunosuppression.
-Strong CD30 expression without any B-cell or plasmacytic marker (which may arouse suspicion for anaplastic large cell
lymphoma in the absence of IgVH rearrangement and presence of minor TCRB rearrangement).
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EAHP22-LYWS-1198
A LYMPHOMA WITHOUT A SOLID HOME: HUMAN HERPESVIRUS-8 NEGATIVE EFFUSION-BASED LYMPHOMA
Savanah D. Gisriel* 1, Mina Xu1, Zenggang Pan1
1Department of Pathology, Yale University, New Haven, United States
Case Description: An 80-year-old HIV-negative female with a history of heart failure was referred to the emergency
department by her cardiologist after imaging demonstrated a large left pleural effusion. The patient reported increased
dyspnea on exertion and orthopnea for the past few weeks as well as increased lower extremity swelling. A theurapeutic
thoracentesis was performed, removing 1.5 liters of serosanguinous fluid. Pathology demonstrated a large B-cell
lymphoma. Imaging showed no evidence of a solid tumor mass. The patient elected for supportive care only without
chemotherapy and died two years after the initial diagnosis, with persistent disease seen on pleural fluid cytology three
months before her death.
Biopsy Fixation Details: The cytology smears were made into cell blocks by centrifuging the samples into pellets via
traditional methods. The samples were then sent to histology where they were subsequently sectioned at 4.0 μm and
stained with hematoxylin & eosin. Due to limited tissue availability, only four physical slides have been sent.
Frozen Tissue Available: None
Details of Microscopic Findings: At initial diagnosis, the cytology smears and histology from the pleural fluid clot section
demonstrated abundant large, pleomorphic cells with irregular nuclei, condensed chromatin, prominent nucleoli, and
moderate to abundant cytoplasm. Frequent apoptotic cells were present.
Immunophenotype: Using immunohistochemistry, the cells of interest were lambda restrictied and positive for CD45,
CD20, PAX5, BCL6, MUM1, MYC (40% of cells), and BCL2 (80% of cells). CD3, CD5, CD10, cyclin D1, CD138, EBERISH, and HHV8 were negative. The Ki-67 proliferative index was at least 80%. Flow cytometry identified a monoclonal Bcell population making up approximately 32% of the cellularity; this population was lambda-restricted, CD19+, CD20+,
CD5dim/-, CD10- (small subset +), CD23-, FMC7+, CD11c-, CD103dim+, CD43+, CD38+, and sIgM+.
Cytogenetics: Fluorescence in-situ hybridization (FISH) demonstrated a BCL6 rearrangement. MYC and BCL2
rearrangements were not identified.
Molecular Studies: No molecular studies were performed.
Proposed Diagnosis: Human herpesvirus-8 negative effusion-based lymphoma (HHV8-negative EBL)
Interesting Feature(s) of Submitted Case: This patient's lymphoma arose in a body cavity without extracavitary solid
mass formation, initially raising the possibility of primary effusion lymphoma (PEL). Unlike the cells of PEL, however,
these cells are HHV8 negative. In addition, in contrast to most cases of PEL, these lymphoma cells are negative for
EBER-ISH and positive for pan B-cell markers1. Taken together, the clinical history, morphology, immunophenotype, and
cytogenetic findings are all compatible with the diagnosis of HHV8-negative EBL rather than PEL.
In contrast to some cases of HHV8-negative EBL2, this case did not regress with drainage alone, underscoring the clinical
heterogeneity of this disease. There are no defined diagnostic criteria for HHV8-negative EBL in the current WHO
Classification of Tumours; this is presumably due to the rarity of this entity.
References: 1.Nador RG, Cesarman E, Chadburn A, Dawson DB, Ansari MQ, Sald J, Knowles DM. Primary effusion
lymphoma: a distinct clinicopathologic entity associated with the Kaposi's sarcoma-associated herpes virus. Blood. 1996
Jul 15;88(2):645-56. PMID: 8695812.
2.Kim M, An J, Yoon SO, Yong SH, Kim JS, Yang WI, Leem AY. Human herpesvirus 8-negative effusion-based
lymphoma with indolent clinical behavior in an elderly patient: A case report and literature review. Oncol Lett. 2020
Dec;20(6):343. doi: 10.3892/ol.2020.12206. Epub 2020 Oct 8. PMID: 33123254; PMCID: PMC7583844.
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EAHP22-LYWS-1201
PRIMARY EFFUSION LYMPHOMA IN THE SETTING OF RENAL TRANSPLANT
Erica Swenson* 1, Changlee Pang1
1Hematopathology, University of Colorado Anschutz Medical Campus, Aurora, United States
Case Description: A 42-year-old man with Wegener's granulomatosis, status-post renal transplant in 2001, aplastic
anemia diagnosed in October, 2020 and treated with sirolimus and promacta, presented to the emergency department
with abdominal pain. He was found to have acute pancreatitis and a pericardial effusion with tamponade physiology.
Pericardiocentesis was performed and pericardial fluid was collected. A bone marrow biopsy was performed. The patient
was positive for HHV-8 and negative for Epstein-Barr virus by infectious disease testing. He underwent sibling allogeneic
stem cell transplant in February, 2021. His clinical course was complicated by acute kidney injury on chronic kidney
disease, neutropenic fevers, Clostridium difficile infection, nausea/vomiting, Staphylococcus epidermidis bacteremia, and
Sars-Cov-2 infection with respiratory failure requiring intubation. He was discharged to home on hospice in March, 2021
and was compassionately extubated.
Biopsy Fixation Details: The cell block was fixed in formalin.
Frozen Tissue Available: Frozen tissue was not available.
Details of Microscopic Findings: The cytospin slide and cell block showed numerous atypical medium to large sized
lymphoreticular cells admixed with scattered large multinucleated pleomorphic cells. A prominent population of
degenerated cells was present.
Immunophenotype: Flow cytometry revealed 23% of cells expressed bright CD30, CD38, variable CD138 (negative to
dim/moderate in ~30%), and moderate to bright CD45 with increased side scatter. The cells were negative for CD19,
CD20, surface and intracellular CD3, or surface light chains.
By immunohistochemical analysis, the lymphoma cells were positive for CD30 (diffuse and strong), CD45, CD43, MUM1
and CD138 (focal and weak). The Ki-67 proliferation index was 70%. Atypical nuclear dot-like staining with rare
homogeneous nuclear staining was seen with HHV8. In situ hybridization (ISH) for Epstein-Barr virus (EBV) was negative.
Cytogenetics: Cytogenetic studies were not performed on the pericardial effusion.
The patient had a normal male karyotype (46,XY[20]) karyotype of the bone marrow. Concurrent fluorescent in situ
hybridization was negative for BCL6, C-MYC, IGH, IGH/BCL2, and C-MYC/IGH rearrangements. TP53 was normal.
Molecular Studies: Molecular studies were not performed on the pericardial effusion.
Proposed Diagnosis: Primary effusion lymphoma (PEL) /post-transplant lymphoproliferative disorder (PTLD)
Interesting Feature(s) of Submitted Case: We describe a primary effusion lymphoma involving the pericardium and
causing pericardial tamponade in a 42-year-old man with a history of renal transplant twenty years prior. Infectious
disease testing showed the patient was positive for HHV-8 and negative for EBV and HIV. Primary effusion lymphoma is a
rare large B-cell neoplasm that arises in the context of immunodeficiency and has been reported in solid organ transplant
recipients.
References: 1. Régnier-Rosencher E, Barrou B, Marcelin AG, et al. Lymphome des séreuses chez le transplanté rénal:
deux cas [Primary effusion lymphoma in two kidney transplant recipients]. Ann Dermatol Venereol. 2010;137(4):285-289.
2. Ohori NP, Whisnant RE, Nalesnik MA, Swerdlow SH. Primary pleural effusion posttransplant lymphoproliferative
disorder: Distinction from secondary involvement and effusion lymphoma. Diagn Cytopathol. 2001;25(1):50-53.
3. Zanelli M, Sanguedolce F, Zizzo M, et al. Primary effusion lymphoma occurring in the setting of transplanted patients: a
systematic review of a rare, life-threatening post-transplantation occurrence. BMC Cancer. 2021;21(1):468. Published
2021 Apr 27.
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EAHP22-LYWS-1205
FIBRIN-ASSOCIATED DIFFUSE LARGE B-CELL LYMPHOMA IN AN AORTIC ENDOGRAFT
Jeffrey J. Cannatella* 1, Joseph Rohr1, Saboor Randhawa2, Bernard Baxter3, Bhavana Dave1, Timothy Greiner1
1Dept. of Pathology and Microbiology, 2Internal Medicine Oncology / Hematology, 3Vascular Surgery, University of
Nebraska Medical Center, Omaha, United States
Case Description: A 64-year-old man with a history of ischemic cardiomyopathy and a complex cardiovascular surgical
history presented with a thrombus within an aortic endograft. Six years ago, he underwent an endovascular abdominal
aortic aneurysm repair and received an Endurant endograft (composed of a nickel titanium alloy stent with multifilament
polyester graft fabric). The graft extended from just below the renal arteries to the iliac arteries. Six months ago, he
received a left ventricular assist device (HeartMate 3) attached to the left ventricle and the outflow to the ascending
aorta. Angiography demonstrated a thrombus in the endograft between the iliac limbs and renal arteries. Endovascular
thrombectomy removed a 3.0 x 1.7 cm thrombus. Histology showed a diffuse large B-cell lymphoma (DLBCL), nongerminal center B-cell type. PET/CT one month after diagnosis showed only FDG uptake around the graft and in the
aneurysmal sac (SUV max 4.5). He underwent rituximab, cyclophosphamide, vincristine, and prednisone therapy with
resolution of the PET-avid area three months later. Bone marrow biopsy with flow cytometry one month after diagnosis
was negative for tumor, and a skin biopsy two months after diagnosis was negative for intravascular B-cell lymphoma.
Biopsy Fixation Details: Formalin fixed.
Frozen Tissue Available: No
Details of Microscopic Findings: The tissue showed prominent coagulative necrosis and fibrin clot with foci of viable
large lymphoma cells with prominent nucleoli arranged in discohesive nests.
Immunophenotype: The cells were positive for CD20, CD19, PAX5(weak), CD79a(weak), MUM1(80%), FOXP1(65%,
weak), BCL-2(100%), Ki67(75%), MYC(50%), and EBER(weak).
The cells were negative for CD10, GCET1, BCL6, CD3, CD5, CD30, HHV8, and ALK.
Cytogenetics: FISH was unsuccessful with BCL2, BCL6, and MYC probes.
Molecular Studies: Not performed.
Proposed Diagnosis: Fibrin-Associated Diffuse Large B-cell Lymphoma
Interesting Feature(s) of Submitted Case: This DLBCL may be secondary to chronic inflammation from the endograft
resulting in fibrin-associated DLBCL, given the absence of a mass anywhere else. Fibrin-associated DLBCLs are
sometimes described as focal tumor cell nests enmeshed within fibrin. Boyer et al (reference below) described 3 cases of
fibrin-associated DLBCL an average of 7 years following vascular prosthesis placement, and images show abundant
necrotic tumor with bands of viable tumor, similar to our case. While fibrin-associated DLBCL typically has a good
prognosis, Boyer et al postulated that intravascular involvement has a greater risk for disease recurrence,
chemoresistance, and thromboembolism compared to other sites. This may be due to the inherent challenges in
resecting large vessels and theoretically impaired penetration of chemotherapy into thrombi. This case underscores the
importance of evaluating thrombi for sheets of necrotic cells and screening them for lymphoma, particularly in patients
with endografts.
References: Zanelli, M. et al(2019). Fibrin-associated diffuse large B-cell lymphoma. British Journal of Haematology,
185(3), 397.
Mansy, M. et al (2021). Fibrin-associated diffuse large B-cell lymphoma misdiagnosed as breast implant-associated
anaplastic large-cell lymphoma. Histopathology, 79(2), 269–271.
Boyer, D. F., et al (2017). Fibrin-associated EBV-positive Large B-Cell Lymphoma: An Indolent Neoplasm with Features
Distinct from Diffuse Large B-Cell Lymphoma Associated with Chronic Inflammation. American Journal of Surgical
Pathology, 41(3), 299–312.
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EAHP22-LYWS-1208
ANAPLASTIC LARGE CELL LYMPHOMA, ALK-NEGATIVE, IN PLEURAL FLUID
Soo-Ryum Yang1, Joshua Menke* 2
1Pathology, Memorial Sloan Kettering Cancer Center, New York, 2Pathology, Division of Hematopathology, Stanford
University, Stanford, United States
Case Description: The patient is a 45-year-old male from Algeria who presented with 2 weeks symptoms of chest pain,
generalized weakness, anorexia, productive cough, and subjective fevers. Chest X-ray revealed bilateral lung opacities
and bilateral pleural effusions. CT chest showed extensive bilateral 3-6 mm pulmonary nodules and nodular consolidation
on a background of ground-glass opacity that involved all lobes of the lung. Additionally, there were moderate sized
bilateral pleural effusions and increased numbers of enlarged hilar and mediastinal lymph nodes, the largest measuring
up to 1.9 cm in short axis. His clinical presentation initially was concerning for infection, but he clinically deteriorated
despite IV pulse steroids for 3 days and broad-spectrum antimicrobial use. A thoracentesis was done and the diagnosis of
anaplastic large cell lymphoma, ALK-negative, was established. The patient was treated with brentuximab vedotin and
CHP and showed systemic response. After cycle 5, the patient developed left side paresthesias. MRI brain showed
multiple hemorrhagic supratentorial and infratentorial rim-enhancing lesions. Brain biopsy revealed numerous large
neoplastic cells with similar morphology and immunophenotype to prior specimens. The patient was treated with
dexamethasone and high dose intrathecal methotrexate. Unfortunately, the patient did not show improvement and was
enrolled in home hospice.
Biopsy Fixation Details: Formalin fixed paraffin embedded tissue
Frozen Tissue Available: None
Details of Microscopic Findings: Thin layer preparation of the pleural fluid specimen demonstrate multiple large
pleomorphic cells with bizarre indented nuclei, vesicular chromatin, prominent nucleoli, and moderate amounts of
cytoplasm. A subset of the cells showed enlarged, horseshoe-shaped nuclei consistent with hallmark cells.
Immunophenotype: Flow cytometry on the pleural fluid showed an atypical T-cell population comprising 71% of the
lymphocytes and expressing CD2, CD7, cytoplasmic CD3, partial weak CD30, and CD38. They were negative for ALK,
CD1a, TDT, MPO, surface membrane CD3, CD4, CD8, CD10, CD11b, CD13, CD33, CD56, and CD117. Immunostains
showed the large cells were positive for CD3, CD30 (strong membranous and Golgi staining pattern), and EMA, and
negative for CD20, CD4, CD8, and ALK. HHV8 immunohistochemical stain and EBV in situ hybridization study were
negative. Ki-67 showed a proliferation index of 95% in tumor cells. Stains for AFB, GMS, CMV, and HSV did not show any
microorganisms.
Cytogenetics: FISH shows no rearrangement of DUSP22/IRF4 or TP63.
Molecular Studies: FoundationOne Heme next generation sequencing panel performed on the cell pellet demonstrated
STAT3 Y640F, DNMT3A splice site 639+1G>T, and DDX3X splice site 1497+1G>A mutations. A low tumor mutational
burden (4 mutations/mb) was noted. Supernatant samples from the pleural fluid showed over 1000 ng of DNA for NGS
with two different extraction kits and a simlar mutational profile as the cell based sample.
Proposed Diagnosis: Anaplastic large cell lymphoma, ALK-negative
Interesting Feature(s) of Submitted Case: This is an usual presentation of anaplastic large cell lymphoma, ALK
negative, that clinically mimicked infection. The diagnosis was established on a robust pleural fluid cytology specimen that
provided abundant tumor rich material for cytology, flow cytometry, FISH, and DNA sequencing. This patient initially had a
good systemic response to brentuximab-vendontin, but subsequently recurred in the brain after cycle 5 of therapy. ALCL
may rarely relapse/progress in immune privileged sites like the central nervous system.
References: PMID: 24894770, 30522922
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EAHP22-LYWS-1216
AN EBV NEGATIVE VARIANT OF PEL, IN THE ABSENCE OF HIV INFECTION
Léna Mescam* 1, José Adélaïde1, Max Chaffanet1, Arnaud Guille1, Jean Marc Schiano2, Daniel Birnbaum1, Luc Xerri1
1BIOPATHOLOGY, 2Hematology, INSTITUT PAOLI CALMETTES, MARSEILLE CEDEX 09, France
Case Description: A 66 year-old man presented in 2020 with asthenia and abundant ascitis, confirmed by CT-scan. A
peritoneal biopsy was performed, allowing the diagnosis of lymphoma. The case was sent for consultation and typing.
PET-scan showed a moderate avidity of abdominal lymph nodes, without clear evidence of involvement. There was no HIV
infection.
Complete remission was obtained with chemotherapy.
In 2021, after 1 year of CR, a cutaneous lesion of the groin occurred and was histologically identified as HHV8+ Kaposi
sarcoma.
Biopsy Fixation Details: Formalin 4%.
Block exhausted
Frozen Tissue Available: No
Details of Microscopic Findings: A lymphoid infiltration was present, composed of rare clusters or isolated large cells
within abundant fibrinoid deposits. The cytological details were hardly visible, but no significant plasmablastic
differentiation was observed.
Immunophenotype:
- Strong positivity of CD45, CD30, CD138, MUM1 and HHV8.
- Weak positivity of EMA, CD43, CD3 and CD4.
- Negativity of CD20, CD79A, PAX5, CD2, CD5, CD7, CD8, ALK1, cytokeratins, cycline D1, CD56, TIA1, granzyme
B, K/L light chains.
- Negativity of EBER.
Cytogenetics: FISH: No rearrangement of BCL2, BCL6, MYC
Molecular Studies:
Clonality analysis on peritoneal biopsy :
Major rearrangement of the IGH locus
Major rearrangement of the TCRB locus (TCRG polyclonal)
Array-CGH: no significant alteration (on few residual cells)
NGS (600 genes panel): ongoing
Proposed Diagnosis: Primitive effusion lymphoma , EBV-negative variant
Interesting Feature(s) of Submitted Case:
- Rarity of such PEL variant characterized by the absence of HIV
infection and association with sequential Kaposi sarcoma
- Expression of CD3 and CD4 with strong CD30 expression without any B-cell marker (which may arise
suspicion for anaplastic large cell lymphoma)
References: Swerdlow SH, et al. WHO classification of tumours of haematopoietic and lymphoid tissues. In: World Health
Organization Classification of Tumours. Lyon, France: IARC; 2016
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EAHP22-LYWS-1219
KSHV/HHV-8-NEGATIVE EFFUSION-BASED LYMPHOMA
Yahya Al-Ghamdi* 1, Ami Patel1, Wayne Tam1
1Pathology and Laboratory Medicine, Weill Cornell Medicine, New York, United States
Case Description: The patient was an 80-year-old man with a history of melanoma, atrial fibrillation and hypertension
who presented with worsening dyspnea and cough for 2 weeks. The patient denied fever, chills or weight change. He was
found to have left pleural effusion. Thoracentesis was performed and about 1,400 ml of cloudy red fluid was drained.
Pathology examination of the pleural fluid showed large B-cell lymphoma. Staging PET-CT scan identified no suspicious
FDG-avid lymph nodes or masses. A staging bone marrow examination was negative for large B-cell lymphoma;
however, flow cytometry detected a minute B-cell population with CLL-like immunophenotype, most consistent with
monoclonal B-cell lymphocytosis, low count, CLL-type. A subsequent thoracentesis was negative for lymphoma. HCV test
was negative.
Biopsy Fixation Details: ThinPrep and Papanicolaou-stained preparatpions were fixed in alcohol-based fixative. A cell
block was fixed in formalin.
Frozen Tissue Available: No
Details of Microscopic Findings: Microscopic examination showed discohesive large lymphoid cells with irregular
nuclei, open chromatin, and occasional prominent nucleoli.
Immunophenotype: The large, atypical cells were positive for CD20, PAX5, BCL6, MUM1 and BCL2 and negative for
CD5, CD10, CD138, LANA and EBER. A subset of these cells were positive for c-MYC and p53. Ki-67 showed a
proliferative index of 90%.
Cytogenetics: Interphase FISH assays revealed BCL6 gene rearrangement with gain of 1-2 extra copies of BCL6 in 40%
of the 200 examined nuclei. FISH assays did not detect MYC, MYC-IGH or IGH-BCL2 gene rearrangements; however,
gain of an extra copy of MYC (25%-40%), chromosome 8 (40%), 1-3 extra copies of IGH (40%) and 2 extra copies of
BCL2 (40%) were observed in the examined interphase cells.
Molecular Studies: A 144-gene CAPP-seq B-cell lymphoma targeted sequencing panel demonstrated numerous coding
and non-coding variants in IGLL5, as well as the following variants:
MAP2K1 p.Asp67Asn, 17.54%
CCND3 p.Ile290Arg, 16.97%
CD58 p.Glu178*, 15.99%
TNFAIP3 p.Pro457Alafs*16, 10.27%
NOTCH2 p.Ser2145*, 15.23%
ZNF292 p.Asp798Asn, 15.7%
PIK3CA p.Pro786Ser, 15.15%
NFKBIA p.Pro56Ser, 14.92%
RB1 p.Lys122Glu, 20.5%
Clonality studies: IGH and IGK gene rearrangement analyses demonstrated a monoclonal pattern.
Proposed Diagnosis: KSHV/HHV-8-negative effusion-based lymphoma
Interesting Feature(s) of Submitted Case: The patient had no lymphadenopathy, organomegaly or pleural masses.
Subsequent pleural fluid specimens showed no morphologic, immunophenotypic or molecular evidence of lymphoma.
These findings are very suggestive of a KSHV/HHV-8-negative effusion-based lymphoma (EBL), which is frequently
associated with fluid overload states (Alexanian et al, 2013). Unlike primary effusion lymphoma (PEL) which exhibits a
plasmablastic immunophenotype, KSHV/HHV-8-negative EBL mostly expresses CD20 and other pan B-cell antigens. A
subset of these lymphomas may respond to aspiration and go into complete remission without chemotherapy. The
reported absence of lymphadenopathy, organomegaly and radiographic evidence of pleural thickening argue against
secondary involvement by a systemic diffuse large B-cell lymphoma (DBLCL) and pyothorax-associated lymphoma. Our
patient has atrial fibrillation and hypertension that may have led to fluid overload. In our case, the lymphoma showed
complete resolution with aspiration only. To our understanding, this is the first time that mutation studies were performed
in this rare lymphoma entity. The mutation profile of this case is consistent with a putative origin from a post germinal
center B-cell and most closely resembles DLBCL of the BN2 type.
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EAHP22-LYWS-1229
FIBRIN-ASSOCIATED LARGE B-CELL LYMPHOMA IN AN ADULT CONGENITAL HEART DISEASE PATIENT AS A
LATE-ONSET CONSEQUENCE OF SURGICAL INTERVENTION
Tiffany Lee* 1, Maria Vergara-Lluri1, 2, Jun Wang3, Ashley Hagiya2, David Yau1, 2
1Pathology and Laboratory Medicine, LAC+USC Medical Center, 2Pathology, USC Keck School of Medicine, Los Angeles,
3Pathology and Laboratory Medicine, Loma Linda University Medical Center, Loma Linda, United States
Case Description: The patient is a 30-year-old woman with a history of congenital heart disease (pulmonary
atresia/ventricular septal defect), which was surgically managed at age 7 with VSD patch closure and placement of a
RVPA homograft connected to a Gore-Tex graft. The patient presented with increased lethargy and shortness of breath
for three months. CT cardiac angiogram revealed an extensive irregular noncalcified mural plaque or thrombus involving
the distal main and proximal right and left pulmonary artery conduits, causing severe luminal stenosis, as well as
subsegmental pulmonary emboli. The patient underwent bilateral pulmonary artery thromboembolectomies, and excision
of the calcified aortic homograft.
Biopsy Fixation Details: 10% neutral buffered formalin
Frozen Tissue Available: None
Details of Microscopic Findings: H&E sections for both the graft material and pulmonary thrombus embolectomy
revealed sheets or ribbons of large abnormal lymphoid cells embedded within superficial layers of fibrin. The abnormal
lymphoid cells were pleomorphic and large, with irregular to lobulated nuclear contours, vesicular chromatin, multiple
nucleoli, and scant cytoplasm. Occasional small T-cells were admixed. Abundant fibrin, thrombus material, and
degenerated cellular debris were present.
Immunophenotype: Lymphoma cells were positive for CD20 (subset), CD30 (variably), CD79a, PAX-5, BCL2 (weak),
MUM1, PD-L1, and EBER (ISH). C-MYC showed no protein overexpression (20-30% positive). p53 staining showed a
wild-type pattern (1-10% positive). The Ki67 proliferation rate was high (>90%). Lymphoma cells were negative for CD3,
CD5, CD10, CD31, CD34, CD45, Cyclin D1, BCL6, CK AE1/AE3, and CAM5.2.
Cytogenetics: None performed
Molecular Studies: None performed
Proposed Diagnosis: Fibrin-associated diffuse large B-cell lymphoma (FA-DLBCL)
Interesting Feature(s) of Submitted Case: While cases of FA-DLBCL are known to have an association with the
cardiovascular system (cardiac myxoma, cardiac prosthesis, fibrin thrombus), we report an interesting case of FA-DLBCL
arising in an adult patient with congenital heart disease who had been surgically managed with a Gore-Tex synthetic tube
conduit graft. Initial surgical management in these patients commonly lead to right ventricular outflow tract dysfunction
(RVOT) due to graft calcification, stent fractures, and valve thrombosis. Most cases of FA-DLBCL have an indolent
course, with surgery considered as definitive therapy. However, the presence of subsegmental pulmonary emboli seen on
imaging and presence of lymphoma cells in the thromboembolic material in this patient raised the clinical concern for
lymphomatous embolic spread. Thus, combined with her young age, the decision was made to pursue additional systemic
chemotherapy (R-CVP). Mid chemotherapy PET scan 2 months after initiation of chemotherapy demonstrated increased
multi focal disease with SUV max 9.9 of a left lingular lateral segment mass. The patient passed away 5 months after
initiation of chemotherapy at an outside institution of uncertain cause.
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EAHP22-LYWS-1243
HHV8-NEGATIVE EFFUSION-BASED LARGE B CELL LYMPHOMA WITH ABERRANT EXPRESSION OF CD138
PRESENTING AS ATRIAL FIBRILLATION AND BILATERAL PLEURAL EFFUSIONS
Ashley K. Volaric* 1, Alarice Lowe1, Oscar Silva1
1Pathology, Stanford University, Stanford, United States
Case Description: 82-year-old female with a history of congestive heart failure, anasarca, hyponatremia and type 2
diabetes mellitus, presented with new-onset atrial fibrillation, pericardial effusion and bilateral pleural effusions. Complete
blood count (CBC) was notable for lymphocytosis (15.01 K/uL) with absolute neutrophilia (14.05 K/uL) and anemia (Hgb
10.2 g/dL). Serum protein electrophoresis identified a polyclonal hypergammaglobulinemia. Computed tomography scan
of the thorax showed bilateral pleural effusions and pericardial effusion with no evidence of masses or lymphadenopathy.
A bilateral thoracentesis was performed, removing 1100 mL (left) and 475 mL (right). The patient noted improvement in
cardiac symptoms following the procedure. The patient received one cycle of mini R-CHOP (Rituximab,
Cyclophosphamide, Doxorubin Hydrochloride, Vincristine, Prednisone) and was discharged with oncology follow-up.
Biopsy Fixation Details: Bilateral pleural fluid samples were received in Cytopathology. Aspirate smears with Diff-Quick
staining and cytospin preparations were made. The remaining fluid sample was fixed in formalin solution, centrifuged and
embedded in paraffin tissue block as a cell block section. A portion of fresh pleural fluid from each site was sent in RPMI
solution for flow cytometric analysis.
Frozen Tissue Available: Not available.
Details of Microscopic Findings: Aspirate smears, cytospin preparation and cell block sections are moderately cellular
showing large pleomorphic lymphoid cells with irregular nuclear contours, vesicular chromatin, prominent nucleoli,
eccentric nuclei and eosinophilic cytoplasm. Mitotic figures and rare binucleated forms are present. There is a background
of small lymphocytes, occasional plasma cells, neutrophils and apoptotic debris.
Immunophenotype: CD19, CD20, CD22 and PAX-5 highlight the abnormal B cells which range in size from small to
large and pleomorphic. CD3 and CD5 identify background small T cells with co-expression of PD-1 and BCL-6,
compatible with T follicular helper cells. The abnormal B cells additionally express BCL-2, BCL-6, C-Myc (>40%), Mum-1
(>30%), CD138 and are negative for CD38, CD10, BCL-1, Sox-11, CD21, CD30 (<1%), CD56, CD117, TdT, ALK, EBV
RNA by in situ hybridization (EBER) and HHV8. Ki-67 proliferative rate is approximately 60%. Kappa/lambda in situ
hybridization shows scattered polytypic plasma cells, while the large B cells appear lambda-restricted. Flow cytometric
studies were negative for an aberrant B or T cell population.
Cytogenetics: Fluorescent in situ hybridization showed a BCL-6 gene rearrangement and was negative for MYC and
BCL-2 gene rearrangements.
Molecular Studies: Not performed.
Proposed Diagnosis: Primary HHV8-negative effusion-based lymphoma/Fluid-overload effusion large B-cell lymphoma
Interesting Feature(s) of Submitted Case: The clinical presentation and history are unique. The patient is elderly and
presented with new-onset atrial fibrillation in concert with pericardial and bilateral pleural effusions. She had a known
history of fluid overload and congestive heart failure. This clinical profile is seen in primary HHV8-negative effusion-based
lymphomas, also known as fluid-overload effusion large B-cell lymphoma (FOE-LBCL), and confers a less aggressive
behavior as compared to other effusion lymphomas. The co-expression of CD138, CD20, CD19 and PAX-5 with negative
CD38 is an unusual immunophenotype for FOE-LBCL. This case highlights the importance of clinical history,
presentation, immunophenotype and cytogenetic correlation in properly identifying primary HHV8-negative effusion-based
lymphomas, as they may not require aggressive chemotherapy treatment.
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EAHP22-LYWS-1244
BREAST IMPLANT-ASSOCIATED ANAPLASTIC LARGE CELL LYMPHOMA
Jiehao Zhou* 1
1PATHOLOGY AND LABORATORY MEDICINE, INDIANA UNIVERSITY, SCHOOL OF MEDICINE, Indianapolis, United
States
Case Description: This is a 66-year-old woman who presented with pain, warmth, and redness in her left breast. She
had implants placed ~26 years ago. She had a screening CT chest done because of her smoking history, which showed
calcification in left breast with breast asymmetry. This asymmetry led to removal of her bilateral breast implant
with capsulectomies. The disease was identified in the left side capsule. The patient has been under surveillance and
remained disease free for 3 years.
Biopsy Fixation Details: The tissues were fixed in 10% neutral buffered formalin for 50 hours.
Frozen Tissue Available: N/A
Details of Microscopic Findings: Sections of the left breast capsule demonstrate a cystic space with surrounding breast
parenchyma remarkable for dense fibrosis and nodular aggregates of mixed inflammatory infiltrates. The inflammatory
infiltrates predominantly consist of small, mature-appearing lymphocytes and plasma cells. The inflammation is
predominantly present around breast lobules and ductules but is seen with some extension into the surrounding adipose
tissue with associated fibrosis. In some areas there is necrosis and calcification associated with the cystic space. Admixed
within the necrosis are foci of large atypical lymphoid cells. The cells are pleomorphic with nuclei that have irregular
nuclear contours with coarse chromatin and prominent nucleoli. They have moderate clear cytoplasm. Occasional mitoses
and apoptosis are seen.
Immunophenotype: The atypical cells are positive for CD30, CD15 (partial), CD5, CD4 (weak), Granzyme B, Perforin, &
CD43; negative for ALK, CD2, CD3, CD7, CD8, TIA1, CD20, PAX5, CD163, CD45RB, cytokeratin AE1/AE3. Ki-67 shows
a high proliferative index (~80%) in the atypical cells. In situ hybridization for EBER is negative.
Cytogenetics: N/A
Molecular Studies: Clonal T cell receptor (TCR) gamma gene rearrangement identified by PCR.
Proposed Diagnosis: Breast implant-associated anaplastic large cell lymphoma.
Interesting Feature(s) of Submitted Case: Typical breast implant-associated anaplastic large cell lymphoma
shows positive immunoreactivity to CD3, CD2, CD4, CD43 and CD30. The current case shows some unusual
immunophenotype: CD3-, CD2-, CD15+, and CD5+. Nevertheless, the overall morphologic, immunohistochemical and
clinical features are compatible with the diagnosis of breast implant-associated anaplastic large cell lymphoma.
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EAHP22-LYWS-1257
BREAST IMPLANT ASSOCIATED LARGE B-CELL LYMPHOMA
Roos Leguit* 1, Mirthe de Boer1, Nathalie Roche2
1Pathology, UMC Utrecht, Utrecht, 2Plastic surgery, CosMed Kliniek, Zeist, Netherlands
Case Description:
63-year old female who underwent breast implant removal and capsulectomy on both sides for complaints of pain due to
severe capsular fibrosis and calcification around the prosthesis. There was no seroma. She had these implants (type
McGhan) for 10 years. Before that, she had similar breast implants for many years.

Biopsy Fixation Details: Formalin fixed
Frozen Tissue Available: No
Details of Microscopic Findings:
The capsulectomy on the left showed fibrous tissue with a slight infiltrate of small lymphocytes, being a mixture of T- and
B-cells. Attached to the fibrous tissue, there was a fibrinous exudate with foci of large atypical cells with pleiomorphic
hyperchromatic nuclei and necrosis.
Immunophenotype:
The atypical cells were positive for: CD43, CD45, CD20, CD79a, PAX5, CD19, MUM1, CD30, BCL2, P53, cMYC, EBV
LMP and EBV EBNA. EBER in situ hybridisation was also positive.
The atypical cells were negative for: CD2, CD3, CD4, CD5, CD7, CD8, ALK1, BCL6, CD56, HHV8, granzyme B, kappa
and lambda.
Ki67 showed a very high proliferation fraction (>80%).
Cytogenetics: Molecular Studies:
FISH: No BCL2, BCL6 or Myc translocation. MYC gain (4-5 copies).
NGS: No mutation in analysed genes*
* NGS, genes tested: ABL1, AKT1, ALK, AMELY, APC, ARAF, ATM, BRAF, CALR, CCND1, CDH1, CDK4, CDKN2A,
CSF1R, CTNNB1, DDX3Y, EGFR, ERBB2, ERBB4, EZH2, FBXW7, FGFR1, FGFR2, FGFR3, FLT3, GNA11, GNAQ,
GNAS, HNF1A, HRAS, IDH1, IDH2, JAK2, JAK3, KDR, KIT, KRAS, MAP2K1, MDM2, MET, MLH1, MPL, MYD88,
NOTCH1, NPM1, NRAS, PDGFRA, PIK3CA, POLD1, POLE, PTEN, PTPN11, RAF1, RB1, RET, ROS1, SMAD4,
SMARCB1, SMO, SRC, STK11, TERT, TP53, VHL
Proposed Diagnosis: Fibrin-associated diffuse large B-cell lymphoma
Interesting Feature(s) of Submitted Case:
- Breast implant associated lymphomas are predominantly of T-cell type and mostly represent breast implant
associated anaplastic large cell lymphoma.
- Breast implant associated B-cell lymphomas are very rare with <15 cases of DLBCL reported, almost all EBV
positive.
- Staging after diagnosis in our patient was negative. She underwent no additonal treatment and is without signs of
lymphoma after 9 months of follow up, with is constent with the highly favorable prognosis of the fibrin-associated diffuse
large B-cell lymphoma.
References:
Evans et al, Ann Diagn Pathol 2020
Morgan et al, Pathol-Res Pract 2021
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EAHP22-LYWS-1259
HHV-8 AND EBV POSITIVE NODAL LARGE B CELL LYMPHOMA
Santiago Montes-Moreno* 1
1Anatomic Pathology, FUNDACION IDIVAL, Santander, Spain
Case Description: 62 year old male, HIV positive.
Cervical adenopathy without associated constitutional syndrome.
A lymph node excisional biopsy is performed.
Biopsy Fixation Details: FFPE
Frozen Tissue Available: NO
Details of Microscopic Findings: Diffuse nodal architecture effacement with prominent sinusoidal growth pattern. The
cells are large with inmmunoblastic and plasmablastic morphology. Scattered small plasma cells are found in the
background. There is no evidence of castleman disease histopathological features.
Immunophenotype: The large cells disclose a terminal B cell differentiation profile with absence of CD20 and PAX5.
There is expression of CD138, MUM1, IgM, EBV (EBERs) and LANA/KSHV (HHV-8) by the neoplastic cells. No evidence
of light chain expression by the large cells. Small mature plasma cells are polytipic. CD3 and CD30 were negative. Clear
cut overexpression of c-MYC and PhosphoSTAT3 (Tyr 705) by IHC in the large cell population.
Cytogenetics: FISH for MYC (8q24) translocations was negative (Abbott Molecular/LSI MYC Dual Color Break Apart).
Molecular Studies: IgH clonality testing (Biomed2) was polyclonal.
Light chain clonality and STAT3 direct sequencing are pending.
Proposed Diagnosis: HHV8 positive large B cell ymphoma (WHO).
Interesting Feature(s) of Submitted Case: - Immunedeficient host (HIV+) with limited stage nodal based disease.
- Clear cut plasmablastic phenotype.
- Rare HHV-8 and EBV co-infection (PEL-like phenotype).
- Phospho-STAT3 overexpression.
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EAHP22-LYWS-1288
FIBRIN-ASSOCIATED DIFFUSE LARGE B-CELL LYMPHOMA PRESENTING AS RIGHT VENTRICULAR
THROMBOSIS
Mohammad A. Vasef* 1, Anthony Emanuel1, Alexei Bakhirev2
1PATHOLOGY, UNIVERSITY OF NEW MEXICO, 2PATHOLOGY, Presbyterian Medical System, Albuquerque, United
States
Case Description: A 23-year-old man with a history of Tetralogy of Fallot, initially repaired with a transannular patch and
subsequently with multiple right ventricle (RV) to pulmonary artery conduits, Melody valve placements, and ultimately a
biventricular pacemaker, presented with exertional shortness of breath. He had inconsistently taken his prescribed
anticoagulation in the past, and a thrombus had been previously identified in association with a Melody valve. However,
the patient was lost to follow up for several years after detection, and he remained noncompliant with anticoagulation.
On the current presentation, imaging revealed enlargement of the RV thrombus to approximately 10 cm. As the thrombus
was still intimately associated with the Melody valve, the patient was taken to the operating room for open thrombectomy
and hardware removal. This was complicated by partial clot migration, sepsis and subsequent brief cardiac arrest, for
which the patient was resuscitated and placed on extracorporeal membrane oxygenation. Pathologic review of the
thrombus revealed large B-cell lymphoma, prompting treatment with rituximab, high-dose corticosteroids (also being given
due to sepsis), cyclophosphamide, and vincristine. A suboptimal sternum bone marrow biopsy showed no atypical B-cells
or EBV-infected cells and physical exam showed no lymphadenopathy. The patient deteriorated clinically with additional
thrombotic events and refractory sepsis. Family opted to discontinue advanced life prolonging measures and allow natural
death.
Biopsy Fixation Details: Received in formalin is a 2.5 x 2.5 x 1.5 cm aggregate of rubbery, friable, yellow to dark red,
variegated apparent clot. On sectioning the cut surfaces are focally laminated but otherwise unremarkable. There is no
definitive mass lesion. The entire specimen is submitted in 7 blocks.
Frozen Tissue Available: No
Details of Microscopic Findings: Microscopic evaluation shows sheets and aggregates of pleomorphic large-sized
lymphoid appearing cells with patchy distribution in a background of fibrin and organizing clot. Foci of necrosis and
chronic inflammation are also present. Scattered mitotic figures are also noted.
Immunophenotype: Immunohistochemistry: Positive for CD20, CD45, BCL2, MYC (50% in average), and KI67 (about
90%). Negative for CD3, CD5, CD10, BCL6, TdT, CD34, CD30, CD138, HHV8, pan-keratin, melanoma cocktail, and ALK.
EBV in situ hybridization (EBER): Positive
Cytogenetics: FISH: Positive for additional copies of MYC (3-4 signals), BCL6 (3 signals), and BCL2 (3 signals).
Negative for rearrangements of BCL2, MYC and BCL6 using break-apart probes.
Molecular Studies: None
Proposed Diagnosis: Fibrin-associated diffuse large B-cell lymphoma
Interesting Feature(s) of Submitted Case: 1. The occurrence of this incidental EBV-positive diffuse large B-cell
lymphoma in organizing clot in unusual location
2. Uncertain if associated with the prior Melody valve/bovine patches placements or de novo in development in
longstanding right ventricular clot
3. Overall predicted to be curable by surgical excision given no evidence of nodal or bone marrow disease; however, the
patient died of other complications which made it impossible to reliably assess the clinical behavior of this localized fibrinassociated DLBCL
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EAHP22-LYWS-1290
FIBRIN-ASSOCIATED EBV-POSITIVE LARGE B-CELL LYMPHOMA
Susan Morgan* 1, Fawzia Tahir1, Thomas Green1
1Histopathology, Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, United Kingdom
Case Description: Persistent seroma right breast 18 months after mastectomy and axillary clearance for breast
carcinoma.
Loose skin and seroma cavity wall removed. 85mm maximum dimension. Representative sections taken.
Biopsy Fixation Details: Resection specimen. Normal protocol.
Frozen Tissue Available: No
Details of Microscopic Findings: The seroma cavity contains fibrin and surrounding fibrous capsule. The fibrin and inner
fibrous capsule is infiltrated by partially necrotic lymphoid cells with large nuclei, prominent nucleoli and eosinophylic
cytoplasm. Apoptotic debris is prominent. No Reed-Sternberg cells or granulomatous inflammation is seen. There is no
infiltration of surrounding fat or overlying skin.
Immunophenotype: Cells show strong positive staining for CD45, CD20 and CD79a with patchy positivity for OKT2 and
PAX5. CD30 is positive with strong membranous staining. There is strong staining with MUM1, CD138 and CD23. EBER
are positive in all large lymphoid cells. There is negative staining staing with CD3, CD5, bcl-6, Cyclin D1, HHV8, ALK1
and broad spectrum cytokeratins. The Ki67 positive proliferation index is high, approximately 70-80%.
Cytogenetics: Not done
Molecular Studies: Not done
Proposed Diagnosis: I propose this to be 'Fibrin Associated' EBV-positive Large B-cell Lymphoma
Interesting Feature(s) of Submitted Case: This indolent, rare subgroup of lymphomas have been discribed with
associated with fibrin in context of grafts, haematomas or pseudocysts. A few cases have been described in the context of
breast implants.
References: Haematologica Vol 105 (no8) August 2020
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EAHP22-LYWS-1297
CHALLENGING CASE OF EXTRACAVITARY PRIMARY EFFUSION LYMPHOMA MASQUERADING AS CARCINOMA
Barina Aqil* 1, Juehua Gao1, Yi-Hua Chen1
1Pathology, Northwestern memorial hospital/Northwestern University, Chicago, United States
Case Description: The patient was a 50 old year HIV positive male who presented with abdominal pain and imaging
demonstrated diffuse lymphadenopathy, retroperitoneal and perinephric soft tissue masses and nodular thickening of
lateral bladder wall. The patient developed acute renal failure with progressive worsening and expired in a week after the
diagnosis.
Biopsy Fixation Details: 10% neutral buffered formalin
Frozen Tissue Available: N/A
Details of Microscopic Findings: The bladder biopsy showed fragments of urothelial mucosa involved by sheets of large
anaplastic atypical cells some with horseshoe-shaped (“hallmark-cells”) and some with ring-shaped nuclei. Increased
mitotic activity and frequent apoptotic bodies were noted (Figs 1 & 3).
Immunophenotype: The neoplastic cells were positive for CD4, CD30 (focal positivity), CD79a (focal), CD138, MUM1,
EBER (EBV encoded mRNA), HHV-8, and negative for CD45, CD43, CD3, CD20, Pax-5, CD2, CD5, CD10, ALK-1,
AE1/AE3, MPO and CD34. The cells showed focal kappa light chain restriction on kappa/lambda immunohistochemistry
(Fig 4).
Cytogenetics: N/A
Molecular Studies: N/A
Proposed Diagnosis: Extracavitary Primary Effusion lymphoma
Interesting Feature(s) of Submitted Case: Our case was challenging with initial preliminary diagnosis of poorly
differentiated carcinoma due to anaplastic morphology and negativity for CD45, CD43, CD3, CD2, CD5, CD20, Pax-5.
Multiple cytokeratin immunostains were negative with only patchy positivity for CD138. The neoplastic cells were positive
for MUM1, which is a non-specific marker. Given the hallmark cell morphology of tumor cells, additional T-cell markers
were assessed, with only positivity for CD4, CD30 (focal) and negative for ALK-1, CD56 and cytotoxic molecules. Since
the patient was HIV positive, EBER and HHV-8 stains were performed which turned up positive, supporting the diagnosis
of extracavitary primary effusion lymphoma.
Primary effusion lymphoma (PEL), is an HHV8-associated large B-cell neoplasm that typically involves the pleural,
pericardial, or peritoneal body cavities as an effusion. Rarely, HIV+ patients develop HHV8-positive lymphomas with
features similar to PEL involving solid organs, without evidence of effusion. This case highlights the importance of
assessing HHV8 in an anaplastic tumor that arises in a human immunodeficiency virus–positive patient.
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EAHP22-LYWS-1310
HHV8-POSITIVE-ASSOCIATED PRIMARY EFFUSION LYMPHOMA IN A RENAL TRANSPLANT RECIPIENT
Luis Veloza* 1, Bettina Bisig2, Ekkehard Hewer2, Anne Cairoli3, Laurence de Leval2
1Pathology, University Hospital Lausanne and University of Lausanne, 2Pathology, 3Hematology, niversity Hospital
Lausanne and University of Lausanne, Lausanne, Switzerland
Case Description: 79-year-old HIV-negative male patient with kidney transplantation 12 years ago, under tacrolimus,
prednisone and mycophenolic acid. Currently, he presents a right pleural effusion and also a jejunal hypermetabolic lesion
detected by PET-CT. No lymphadenopaties were identified. In addition, a colonoscopy showed multiple colonic polyps.
PCR for EBV in peripheral blood was negative, while 2700 copies/ml of HHV8 were detected. After one-month treatment
with Daratumumab (anti-CD38 monoclonal antibody), the patient developed SARS-CoV-2 infection, worsened general
condition, and was transferred to an external palliative care unit.
Biopsy Fixation Details: Cell block fixed in 10% neutral buffered formalin.
Frozen Tissue Available: No.
Details of Microscopic Findings: The pleural effusion was hypercellular and contained intermediate/large atypical cells
with irregular nuclear contours, abundant and basophilic cytoplasm, with one or two prominent nucleoli, accompanied by
numerous neutrophils, eosinophils, and apoptotic bodies in a necrotic background. Colon biopsies showed a diffuse
infiltration by large pleomorphic cells, with necrosis and apoptosis. Bone marrow biopsy was negative for tumor infiltration.
Immunophenotype: By immunohistochemistry, in the pleural effusion the neoplastic cells were CD30+, MUM1+, CD138/+, MYC-/+, CD45-/+, PAX5-, CD20-, CD79a-, CD19-, CD3-, CD10-, BCL2-, BCL6-, cyclin D1-, Kappa-, Lambda-, LMP1-.
Most tumor cells were HHV8 (LANA-1) positive. EBER-ISH for EBV was negative. In the colon biopsies, tumor cells were
CD30+, EMA+, CD138+, MUM1+, and LANA1+.
Cytogenetics: FISH using break-apart probes did not detect any BCL2, BCL6 or MYC rearrangements, but low-level
copy gains of the three genes were identified.
Molecular Studies: IGH clonality studies showed a monoclonal peak.
Proposed Diagnosis: HHV8-positive-primary effusion lymphoma (PEL) Post-Transplantation Lymphoproliferative
Disorder (PTLD).
Interesting Feature(s) of Submitted Case: We describe a rare case of a HHV8-positive-associated primary effusion
lymphoma (PEL) in a renal transplant recipient who had a dismal outcome following diagnosis.
HHV8-related disorders, including Kaposi sarcoma, Multicentric Castleman disease and PEL have been rarely described
as an immunosuppression-secondary complication following solid organ transplantation (SOT) mainly as a consequence of
HHV8 reactivation instead primary viral infection. HHV-8-positive PEL in the setting of SOT shows the typical unspecific
non-B, non-T-cell immunophenotype, as observed in the HIV infection setting. Besides, patients usually have high HHV8
viral loads in peripheral blood and present an outcome extremely unfavorable from diagnosis, features also observed in our
patient.
In addition, our patient presented with colonic involvement compatible with an extracavitary form of PEL.
Concomitant HHV8-positive extracavitary presentations have also been described in PEL in the setting SOT, mainly in the
form of disseminated Kaposi sarcoma.
Thus, our case indicates that HHV8-positive PEL may develop in the context of SOT secondary to iatrogenic
immunosuppression. Thus, HHV8 status evaluation should be routinely performed in lymphomatous effusion in SOT
recipients.
References:
-Boulanger E, et al. Human herpesvirus-8 (HHV-8)-associated primary effusion lymphoma in two renal transplant recipients
receiving rapamycin. Am J Transplant. 2008;8(3):707-10.
-Kalogeraki A. et al. Primary effusion lymphoma with aberrant T-cell phenotype in an iatrogenically immunosuppressed
renal transplant male: cytologic diagnosis in peritoneal fluid. Diagn Cytopathol. 2015;43(2):144-8.
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EAHP22-LYWS-1333
BREAST IMPLANT–ASSOCIATED ANAPLASTIC LARGE CELL LYMPHOMA
Alicia Domingo* 1, Jan Bosch1, Juan Azcarate1, Nuria Baixeras1, Esther Guerra1, Eva Mancebo2, Marina Gomez1, Javier
Martínez1, Pedro Quetglas1, Fina Climent1
1Pathology, 2Cytopathology, Bellvitge Hospital, IDIBELL, Barcelona, Spain
Case Description: A 47-year-old female consulted in March 2021 reporting right-sided recurrent breast swelling. She had
undergone cosmetic breast surgery with bilateral silicone implants in 2012 (9 years prior). The patient denied weight
loss, fever, night sweats, or systemic complaints. Imaging studies including CT-scan and bilateral breast ultrasound
noted the presence of fluid adjacent to the right breast implant, although PET-CT revealed no remarkable metabolic
activity. FNA was performed and the diagnosis was consistent with Breast Implant-Associated Anaplastic Large Cell
Lymphoma (BIA-ALCL). The screening workup included a PET-CT that it was negative. The
patient subsequentially underwent bilateral breast capsulectomy. The external surface of the capsule was inked
and because no gross lesions were detected, we performed an extensive sampling of the specimen.
Biopsy Fixation Details: Paraffin-embedded formalin-fixed cell block
Frozen Tissue Available: Not available
Details of Microscopic Findings: Cytologic and histologic findings showed a population of large pleomorphic and
discohesive cells lining the fibrous capsule, without capsular invasion. These cells had cytoplasmic blebbing and subtle
vacuolization. The nuclei were anaplastic, with horseshoe or wreathlike shapes (“hallmark cells”), with irregular
membranes, finely condensed chromatin and eccentric prominent nucleoli.
Immunophenotype: Tumor cells were strongly positive for CD30 and CD4, focally positive for CD3, CD2 and CD7, and
positive for TIA-1. EMA was focally positive. Remarkably, carbonic anhydrase IX (CAIX) showed strong diffuse positivity in
all tumor cells. These were negative for CD20, CD79a, ALK, CD5 and CD8. EBERs was also negative.
Cytogenetics: Not performed
Molecular Studies: Clonal T cell receptor gamma-chain gene rearrangement was detected. FISH studies did
not disclose chromosomal translocations of DUSP22 and TP63.
Proposed Diagnosis: Breast Implant-Associated Anaplastic Large Cell Lymphoma (BIA-ALCL)
Interesting Feature(s) of Submitted Case: BIA-ALCL is a new provisional entity recognized in the 2017 revision of the
WHO. It is a very rare lymphoma arising primarily in association with breast implants, with features not so distinct
from ALK-negative anaplastic large cell lymphoma. Recently, Feldman et al. have described BIA-ALCL as a hypoxiaassociated neoplasm, with upregulation of hypoxia signaling genes (such as CAIX), attributable to the microenvironment it
arises in. This characteristic differentiates BIA-ALCL from other non-BIA-ALCLs. Interestingly, our case expresses strong
and diffuse CAIX, and is therefore consistent with this hypothesis.
References: Naoki Oishi, Tanya Hundal, Jessica L. Phillips, Surendra Dasari, Guangzhen Hu, David S. Viswanatha,
Rong He, Ming Mai, Hailey K. Jacobs, Nada H. Ahmed, Sergei I. Syrbu, Youssef Salama, Jennifer R. Chapman,
Francisco Vega, Jagmohan Sidhu, N. Nora Bennani, Alan L. Epstein, L. Jeffrey Medeiros, Mark W. Clemens, Roberto N.
Miranda, Andrew L. Feldman. Molecular profiling reveals a hypoxia signature in breast implant-associated anaplastic large
cell lymphoma. Haematologica 2020;106(6):17141724; https://doi.org/10.3324/haematol.2019.245860.https://doi.org/10.3324/haematol.2019.245860.
Jaffe ES, Ashar BS, Clemens MW, Feldman AL, Gaulard P, Miranda RN, et al. Best Practices Guideline for the Pathologic
Diagnosis of Breast Implant–Associated Anaplastic Large-Cell Lymphoma. Journal of Clinical Oncology [Internet]. 2020 Apr
1 [cited 2022 Jan 24];38(10):1102–11. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7106983/
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EAHP22-LYWS-1338
BREAST IMPLANT-ASSOCIATED EPSTEIN-BARR VIRUS-POSITIVE LARGE B-CELL LYMPHOMA
Socorro Maria Rodríguez Pinilla* 1, Marta Alonso Martin1, Miguel Angel Piris1
1Pathology, FJD, Madrid, Spain
Case Description: A 55 year-old woman complained of having pain in the external side of her right breast. She had
undergone a cosmetic breast augmentation surgery 15 years earlier. She refered no other systemic symptoms. Both
implant and capsule were excised.
Biopsy Fixation Details: Formallin-fixed paraffin-embedded tissue
Frozen Tissue Available: Not available
Details of Microscopic Findings: Clusters and rows of atypical cells were located under the fibrin layer of the inner part
of the capsule, or immersed within it. They were large, with abundant clear cytoplasms, round or irregular nuclei with
prominent nucleoli. Hodgkin-like cells were also found.
Interestingly, in the outer part of the capsue a hugh infiltration of mature-looking plasma cells without light chain
restriction and small, scattered follicles with germinal centers could be seen.
Immunophenotype: Neoplastic cells were positive for CD20, PAX5, CD30, LMP1, EBNA-2 and EBER. No reactivity for
CD3 or HHV8 were found.
Cytogenetics: Not done
Molecular Studies: Not done
Proposed Diagnosis: Breast-implant-associated -EBV-positive -diffusse-large-B- cell-lymphoma (BI-EBV-DLBCL). They
could be part of the expectrum of either:
Chronic inflammation related DLBCL. They are enclosed in a space and are adjacent to a foreing body. But in contrast to
these subgroup of tumours most BI-EBV-DLBCL behave in a good way.
Probably they do not either exactly fit to the Fibrin-associated-DLBCL subgroup of cases, because chronic inflamation is
seen in the capsule surrounding the tumour and tumoral cells are not exclusivelly located within fibrin material but infiltrate
somehow the capsule.
Interesting Feature(s) of Submitted Case: -There are very few cases reported so far (18 cases in total).
-Ethiology is not well known: EBV, implant shell texturization, inflamatory niche (Breast protesis seemed to be implanted
for a long time before the development of this tumour).
Except for one case that was HIV-positive (Morgan S, et al) no other immunsuppressive causes have been reported
associated to this tumour.
-Molecular background is not well known. Molecular alterations of three cases have been reported by Mescam L, et al.
Most mutated genes have been previously described in DLBCL, plasmablastic lymphoma (PBL ) and even in anaplastic
large cell lymphoma (ALCL). Interestingly, MYC gene translocation in a case simulating PBL has also been found.
-EBV latency program is III in most cases reported so far, but how they are recluted to this microenvironment is not
known.
-Clinical behaviour is still not known. Most cases behave in an indolent way, so, most authours suggest that excision of
the protesis and total capsulectomy would be enough for treatment. Nevertheless, some cases presented as localized
masses that developed further systemic disease and caused patient death (Medeiros, LJ, et al).
-Diferential diagnosis should be made with Brest-implant associated ALCL, and with other subgroups of EBV-related
lymphomas (B and T). Some of these breast-implant EBV-related cases expressed T cell markers (Rodriguez-Pinilla SM,
et al). Systemic involvement should be ruled out. Primary effussion lymphomas sould also be taken into account.
-These subgroup of tumours expand the spectrum of breast-implant related lymphomas.
References: -Rodriguez-Pinilla SM, et al. Haematologica 2020.
-Mescam L, et al. Blood 20020.
-Khoo C, et al. Pathology 2021.
-Malata CM, et al. Ann Plast Surg, 2021.
-Medeiros LJ, et al. Mod Pathol, 2021.
-Morgan S, et al. Pathol Res Pract, 2021.
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EAHP22-LYWS-1342
FATAL THROMBOEMBOLIC COMPLICATION OF MITRAL VALVE FIBRIN-ASSOCIATED DIFFUSE LARGE B-CELL
LYMPHOMA (FA-DLBCL) WITH MULTIPLE BRAIN LESIONS
Hui Pan* 1, Ashley Hagiya1, Russell Brynes1, Imran Siddiqi1
1Pathology, Keck School of Medicine, University of Southern California, Los Angeles, United States
Case Description:
The patient was a 67-year-old male with a past medical history of mitral valve prolapse who had undergone mitral valve
replacement 8 years prior. He presented with left eye blurry vision and inability to balance. MRI showed multiple rimenhancing lesions involving basal ganglia, temporal lobes, and left posterior frontal lobe, suggestive of septic emboli
versus a metastatic process. Transthoracic echocardiogram revealed vegetations on the mitral valve leaflet. Mitral valve
replacement was performed. Mitral valve pathology was consistent with EBV-positive fibrin-associated diffuse large B-cell
lymphoma. Two weeks later, a repeat MRI of the brain showed significant interval increase in the sizes of the multiple
rim-enhancing lesions, and a biopsy of a right temporal lobe lesion was performed. Interestingly, the right temporal lobe
biopsy demonstrated similar histopathologic findings as seen on the mitral valve. The patient had multiple comorbidities
including diabetes, atrial fibrillation, and CNS infarcting lesions. Unfortunately, the patient’s brain lesions worsened
despite treatment with high dose methotrexate, and his hospital stay was complicated by severe electrolyte disturbances.
The patient expired two weeks after the brain biopsy.
Biopsy Fixation Details:
Formalin-fixed
Frozen Tissue Available:
N/A
Details of Microscopic Findings:
The mitral valve consists of multiple bands of fibrous tissue and abundant fibrin with a few foci of widely-scattered or
locally contiguous, small but dense aggregates of abnormal lymphoid cells. The abnormal cells are large and
pleomorphic, with highly irregular to multi-lobated to rarely multiple nuclei, prominent macronucleoli, and moderate to
abundant amounts of cytoplasm. Mitotic activity is very brisk. In other areas, variable numbers of acute inflammatory cells
are present. The right temporal lobe brain biopsy tissue is scant but demonstrates small foci of aggregates of lymphoma
cells admixed with blood clot and fibrin. The morphology of the lymphoma cells and the fibrin-rich background are similar
to that observed in the mitral valve.
Immunophenotype:
The immunophenotype of the tumor cells is similar in both the mitral valve and brain biopsies. The tumor cells are
POSITIVE for CD45, CD30 (uniform, strong intensity), PAX5 (strong intensity), MUM1, OCT2, MYC (60%), and EBERISH, with high proliferation index (Ki67 >90%). The tumor cells are NEGATIVE for CD3. CD10, CD20, BCL6 (<30%
staining), ALK, and HHV8.
Cytogenetics:
Not performed
Molecular Studies:
Not performed
Proposed Diagnosis:
Fibrin-associated diffuse large B-cell lymphoma with thromboembolic complication (secondary CNS involvement)
Interesting Feature(s) of Submitted Case:
Fibrin-associated diffuse large B-cell lymphoma (FA-DLBCL) was originally included as a sub-category of diffuse large Bcell lymphoma associated with chronic inflammation (DLBCL-CI) but is now considered a distinct entity, occurring in
confined body spaces and often found incidentally without mass formation. FA-DLBCL has a shorter latency than DLBCLCI and generally demonstrates a low genetic complexity. It is considered a relatively indolent tumor which in most cases
can be managed with surgical procedures alone. However, complications can occur and some patients may have a more
aggressive clinical course, most often secondary to local tissue invasion (for example, FA-DLBCL leading to ruptured
aortic aneurysm). This case illustrates a rare thromboembolic complication of mitral valve FA-DLBCL which led to multiple
brain lesions and fatal outcome, emphasizing that FA-DLBCL is not always clinically indolent.
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EAHP22-LYWS-1357
EBV-NEGATIVE PLASMABLASTIC LYMPHOMA PRESENTING WITH ASCITES IN A RENAL TRANSPLANT
PATIENT
Eugenia Quiros* 1, Jan Bosch1, Irene Blazquez1, Alejandra De Carvalho1, Alexandra Matrero1, Juan Azcárate1, Azahara
Palomar2, Lara Pijuan1, María José Paúles1, Fina Climent1
1Pathology, 2Radiology, Hospital Universitary de Bellvitge, IDIBELL, Hospitalet de Llobregat, Spain
Case Description: A 59-year-old woman with a history of kidney transplant 9 years prior was admitted to the nephrology
department due to renal dysfunction and ascites. The patient reported severe weight loss (>10 kg in the last 6 months) but
no fever nor night sweats. PET-CT scan showed increased FDG uptake in the greater omentum, peritoneum, and
mesentery, in relation to probable lymphomatous involvement, with abundant abdominal and pelvic free fluid. No
lymphadenopathies were seen. Peritoneal fluid was obtained and evaluated (including cell block). The patient’s condition
worsened, presenting with abdominal pain, malaise and vomiting. Imaging studies showed pneumoperitoneum secondary
to gastrointestinal perforation, as well as new pleural and pericardic effusions. She underwent omentectomy, with
microscopic evidence of lymphomatous involvement.
Biopsy Fixation Details: Formalin-fixed paraffin-embedded cell block
Frozen Tissue Available: Yes
Details of Microscopic Findings: Cytologic extensions were constituted by a monomorphic population of discohesive
large plasmacytoid cells with abundant cytoplasm, eccentric nuclei with irregular contours and visible eosinophilic nucleoli.
Binucleated forms were noted. Accompanying eosinophils, lymphocytes, neutrophils and histiocytes were seen in the
background. The cell block showed abundant large plasmacytoid cells with dim eosinophilic cytoplasm and eccentric
nuclei with conspicuous eosinophilic nucleoli.
Immunophenotype: Cells were positive for CD45, CD79a, Oct2, MUM1, EMA, CD4 and c-MYC, with lambda light-chain
restriction. Cells were negative for PAX-5, CD20, CD138, CD3, CD2, ALK-1, CD56, CD57, Cyclin D1 and p53. Cells were
also negative for EBERs and LANA-1 (HHV8). Ki67 proliferative index was very high, around 95%.
Cytogenetics: Not performed.
Molecular Studies: IGH gene rearrangement studies (PCR amplification product using FR1 and FR2) identified a
single clonalsequence. Fluorescence in
situ hybridization (FISH) analysis disclosed MYC rearrangement in neoplastic cells. NGS study is ongoing.
Proposed Diagnosis: EBV-negative plasmablastic lymphoma (monomorphic post-transplant lymphoproliferative B
disorder)
Interesting Feature(s) of Submitted Case: This is a very rare case of EBV-negative plasmablastic lymphoma in a renal
transplant patient, presenting with ascites and without lymphadenopathies in a primary effusion lymphoma-like fashion.
Unfortunately, the course of disease was aggressive, with patient condition rapidly deteroriating and dying few days later.
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EAHP22-LYWS-1361
BREAST IMPLANT-ASSOCIATED ANAPLASTIC LARGE CELL LYMPHOMA (BIA-ALCL) WITH PERICAPSULAR
INFLAMMATORY REACTION
Moe Takeda* 1, Ashley Hagiya2, Patrick Fitzgibbons3, Imran Siddiqi2
1Pathology, Children's Hospital Los Angeles, 2Pathology, Keck School of Medicine, University of Southern California, Los
Angeles, 3Pathology, St. Jude Medical Center, Fullerton, California, United States
Case Description:
A 51-year-old woman with a history of silicone breast implant for twelve years presented with a unilateral seroma of two
months. The breast capsule was removed.
Biopsy Fixation Details:
Formalin-fixed
Frozen Tissue Available:
None available

Details of Microscopic Findings:
Strips of acellular material, fibrovascular soft tissue, and portions of skeletal muscle are present, consistent with breast
capsule. The luminal aspect of the capsule is notable for multifocal aggregates of abnormal large tumor cells with
associated necrosis and underlying fibrosis. The tumor cells have enlarged, pleomorphic nuclei, granular chromatin, one
to multiple prominent nucleoli, and abundant cytoplasm. They are mostly mononuclear, occasionally with multilobated
nuclei. The tumor cells are seen within clear spaces outlined by fibrin. Surrounding “ghost” outlines of necrotic tumor cell
aggregates are also present. The tumor cells are mostly confined to the luminal aspect of the capsule with focal early
capsular invasion (stage T2). Additionally noted, along the opposing (chest wall) aspect of the capsule is a variably
prominent lymphoplasmacytic infiltrate, including lymphoid follicles with germinal centers, interfollicular plasma
cells. Scattered foamy histiocytes are also present.
Immunophenotype:
The abnormal cells stain positively for CD30 (diffuse / uniform), CD45, granzyme B, perforin (rare), and MUM1. The Ki-67
proliferation index is increased at 60-70%. These cells are negative for ALK1, OCT2, CD138, CD56, TIA-1, multiple T-cell
markers (including CD3, CD2, CD4, CD8, CD43), and B-cell markers (CD20 and PAX5).
The lymphoplasmacytic infiltrates include an expanded population of CD20 positive small B-cells (in follicles and between
follicles) in a background of reactive T-cells. Plasma cells show a polytypic expression pattern on kappa and lambda
stains.
Cytogenetics:
Not performed
Molecular Studies:
Not performed
Proposed Diagnosis:
Breast implant-associated anaplastic large cell lymphoma (BIA-ALCL)
Interesting Feature(s) of Submitted Case:
In the clinical setting of a peri-implant seroma capsule, the findings are consistent with breast implant-associated
anaplastic large cell lymphoma (BIA-ALCL). BIA-ALCL occurs in an inflammatory microenvironment with a possible
pathogenesis of silicone implants triggering activation of Th17/Th1 cells which leads to chronic inflammation and
subsequent fibrosis. Of additional interest in this case is a concomitant chronic inflammatory process along the opposing
(abluminal/ chest wall) aspect of the capsule, including an expanded small B-cell population. Composite BIA-ALCL with
pericapsular marginal zone lymphoma has been recently reported in the literature, with similar histologic pattern as seen
in this case, highlighting the inflammatory nature of this condition. The pattern seen in the current case may indicate a
precursor lesion or evolving pericapsular extranodal marginal zone lymphoma.
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Evans MG, Miranda RN, Young PA, et al. B-cell lymphomas associated with breast implants: Report of three cases and
review of the literature. Ann Diagn Pathol. 2020;46:151512.
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EAHP22-LYWS-1363
FIBRIN-ASSOCIATED EBV-POSITIVE LARGE B-CELL LYMPHOMA
Gianni Ippoliti* 1, Andrea Feu1, Jan Bosch1, Juan Azcárate1, Teresa Serrano1, Anna Petit1, Emilio Ramos2, Fina Climent1
1Pathology, 2Surgery, Bellvitge Hospital, IDIBELL, Barcelona, Spain
Case Description: A 61-year-old female with no significant past medical history. In 2019 she presented with gradual
onset of fever, abdominal pain and hepatomegaly. Abdominal CT scan revealed multiple hepatic cysts in right lobe –
largest cyst measuring 15.7 x 13.7 cm. She underwent conservative treatment until 2021 when a laparoscopic surgery
with fragmented enucleation of the larger cyst was made. Grossly, the cyst fragments showed irregular whitish fibrinous
deposition on inner wall (walls ranging 0.1-0.3 cm in thickness).
Biopsy Fixation Details: cell blocks formalin-fixed paraffin-embedded
Frozen Tissue Available: Not available
Details of Microscopic Findings: Microscopically, we identified a simple hepatic cyst partially lined by biliary epithelium
in liver parenchyma with macrovesicular steatosis. The cyst was cuffed by a reactive lymphoplasmacytic infiltrate. On the
cyst inner wall, we found abundant fibrinoid material deposition containing isolated or small groups of large lymphoid cells
with slightly irregular nuclei, coarse chromatin, and conspicuous nucleoli. These cells were located exclusively within the
fibrinoid material.
Immunophenotype: Large cells were positive for CD20, PAX5, CD79a, MUM1 and focally positive for CD30 and BCL2.
EBERs was strongly and diffusely positive in these cells. They were negative for CD3, CD5, CD10, BCL6, HHV8, Cyclin
D1, c-Myc and CKAE1/AE3. Ki67 proliferation index was >90%.
Cytogenetics: NO
Molecular Studies: IGH gene rearrangement studies (PCR amplification product using FR1, FR2, FR3 and Kappa
depletion primers) identified a single identical clonal sequence. FISH studies show no MYC, BCL2, or BCL6
rearrangements.
Proposed Diagnosis: Fibrin-associated Epstein-Barr virus positive large B-cell lymphoma (FA-DLBCL).
Interesting Feature(s) of Submitted Case: FA-DLBCL is a very rare non-mass forming EBV+ large B cell
lymphoproliferative disorder, currently categorized under “diffuse large B cell lymphoma associated with chronic
inflammation (DLBCL-CI)” in the 2017 WHO classification. It is usually restricted to anatomical sites and has an indolent
course with an excellent prognosis usually with surgical excision alone. We have not found previous reports in the
literature of FA-DLBCL arising in hepatic cysts.
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EAHP22-LYWS-1365
FIBRIN-ASSOCIATED DIFFUSE LARGE B-CELL LYMPHOMA WITH ABERRANT CD3 EXPRESSION MIMICKING A
MYCOTIC ANEURYSM
Cleandrea Williams* 1, Imran Siddiqi1, Ashley Hagiya1
1PATHOLOGY, USC KECK SCHOOL OF MEDICINE, Los Angeles, United States
Case Description:
The patient was a 76-year-old male with a history of a previous coronary artery bypass graft for coronary artery disease,
hypertension, chronic obstructive pulmonary disease, and a stable infrarenal abdominal aortic aneurysm (AAA) for 4
years, presenting with flank pain. Per the patient’s family, he had been decompensating over the last 2 weeks, reporting
weight loss, malaise, weakness, and worsening flank pain. CT of the abdomen and pelvis revealed a lobulated,
asymmetric, long segment aneurysmal dissection of the abdominal aorta, with enlargement of the aneurysmal sac to 4.6
cm, worrisome for an infected aortic aneurysm with a contained rupture. He was subsequently taken to the operating
room for an open AAA repair with cryopreserved homograft. At the time of surgery, a densely adherant, inflamed
phlegmon along the posterior aspect of the paravisceral aorta was identified. This segment of aortic wall was removed
and sent for pathologic examination. The patient never recovered post surgery, and developed multiorgan failure, septic
shock, and coagulopathy. He passed away shortly after.
Biopsy Fixation Details:
10% neutral buffered formalin
Frozen Tissue Available:
Not available
Details of Microscopic Findings:
H&E-stained sections of vessel wall and periaortic fibromuscular soft tissue show multifocal dense infiltrates of abnormal
cells in a background of mixed inflammation, fibrin, and focal necrosis, with adjacent fibrosis. The abnormal cells are
mostly mononuclear with oval to irregular nuclei, vesicular chromatin, one to multiple nucleoli, and moderate amounts of
clear to eosinophilic cytoplasm. Scattered anaplastic-appearing large cells with multilobated to multiple, occasionally
smudged, nuclei are also present, including rare forms with Reed-Sternberg cell-like appearance. Mitotic figures and
apoptotic cells are frequently noted.
Immunophenotype:
By immunohistochemistry, the lymphoma cells express CD20, CD79a (partial), and PAX5, with aberrant expression of
CD3. The lymphoma cells are also positive for CD30 (variable), CD45 (variable), BCL6, MUM1, and EBER (ISH). The
lymphoma is negative for additional T-cell markers (CD2, CD4, CD5, CD7, CD8), as well as CD10, CD15, CD56, CD68,
ALK, and EMA.
Cytogenetics:
Not performed
Molecular Studies:
Not performed
Proposed Diagnosis: Fibrin-associated diffuse large B-cell lymphoma (FA-DLBCL) with aberrant CD3 expression
Interesting Feature(s) of Submitted Case: Fibrin-associated diffuse large B-cell lymphoma (FA-DLBCL) is a non-mass
forming, EBV+ lymphoma that is usually found incidentally in association with fibrinous material. Boyer et al described 12
cases involving atrial myxomas, thrombi associated with endovascular grafts, chronic hematomas, and pseudocysts. Here
we describe a case of FA-DLBCL involving an abdominal aortic aneurysm, clinically mimicking a mycotic aneurysm. This
case showed aberrant expression of CD3, which could cause some diagnostic uncertainty; however, additional T-cell
markers were negative and B-cell markers were positive, supporting B-cell lineage. It has been suggested that most
cases behave indolently with the potential for cure by surgery alone. Unfortunately, our patient never recovered after
surgery and died shortly after.
References:
Boyer et al. Am J Surg Pathol. 2017;41:299-312.
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EAHP22-LYWS-1378
AN UNUSUAL BREAST IMPLANT-ASSOCIATED LYMPHOMA
Elsa Poullot* 1, Aurélie Maran-Gonzalez2, Vanessa Szablewski3, Adrien Pecriaux1, Marie-Hélène Delfau-Larue4, Cyrielle
Robe1, Virginie Fataccioli1, Gabriel Vincent1, Josette Brière1, Corinne Haïoun5, Guillaume Cartron6, Philippe Gaulard1
1Pathology, University Hospital Henri Mondor, Créteil, 2Pathology, Regional Cancer Institute, 3Pathology, University
Hospital, Montpellier, 4Immunobiology, 5Hematology, University Hospital Henri Mondor, Créteil, 6Hematology, University
Hospital, Montpellier, France
Case Description: A 56 year-old woman with a past history of melanoma (left shoulder, 2006) and bilateral macrotextured breast prothesis implanted for cosmetic reasons (1995, 2005, 2012) was diagnosed in 2021 with a left breast
invasive carcinoma, grade 3, hormone receptors negative, HER2-positive. She was treated by neoadjuvant chemotherapy
followed by conservative surgery with axillar lymph nodes excision (ypTis ypN1 (mi)). Breast implants were replaced by
microtextured implants and bilateral capsulectomy was performed. Whereas the right one was normal, the wall of the left
capsule was thick (slides submitted). The patient was treated by watch-and-wait.
Biopsy Fixation Details: Formalin-fixed
Frozen Tissue Available: No
Details of Microscopic Findings: The wall of the left capsule was largely replaced by a fibrotic tissue which showed a
superficial infiltrate of large atypical pleomorphic lymphoid non cohesive cells with large round or kidney-shaped nuclei.
These were suspended in a fibrinoid material at the luminal side of the capsule or. No plasmocytic differentiation was
noted. Neoplastic cells focally invaded the superficial layer of the peri-prosthetic capsule, without tumor mass.
Immunophenotype: Large atypical cells were CD30+ (strong & uniform), ALK1-, apositive for B-cell markers CD20,
CD79a, PAX5, CD19 and negative for T-cell markers (CD2, CD3, CD5 CD7, CD4, CD8). They were EBV+ by EBER in
situ hybridization with a latency type III LMP1+, EBNA2+ by IHC ; HHV8 was negative. They were MUM1+ without
detectable monotypic restriction, CD10-, Bcl2+, C-Myc-. Proliferation rate (Ki67) was high (>70%).
Cytogenetics: /
Molecular Studies: PCR for IGH gene rearrangement is positive / negative for TCR gene rearrangement.
NGS (targeted panel dedicated to B cell lymphoma – 36 genes) did not disclose mutations within major genes commonly
altered in GCB, ABC DLBCL, a feature we have observed (using the same panel) in other DLBCL with terminal B-cell
differentiation (Calvani et al. AJSP, 2021) .
Proposed Diagnosis: EBV+ diffuse large B cell (DLBCL) with chronic inflammation – with features of Fibrin-associated
DLBCL – occurring in the context of breast implants.
Interesting Feature(s) of Submitted Case: 1.Incidental discovery of a very rare DLBCL subtype presenting intermediate
features between EBV+ DLBCL with chronic inflammation and fibrin-associated DLBCL. Identical to rare recent reported
cases.
2.Pitfall case: Both clinical and pathological features strongly mimic Breast implant-associated anaplastic large cell
lymphoma, including cells floating in the fibrin and uniform strong CD30 expression.
3.Chronic inflammation resulting from macro-textured implants is supposed to play a role in the emergence of a clonal
EBV-positive proliferation in this setting. This case highlights that breast implants could be added to the list of foreign
bodies that could favor the onset of DLBCL occurring in the context of CI.
References: Medeiros L.J et al. Epstein–Barr-virus-positive large B-cell lymphoma associated with breast implants: an
analysis of eight patients suggesting a possible pathogenetic relationship. Mod Pathol 34, 2154–2167 (2021)
Rodríguez-Pinilla SM et al. Breast implant-associated Epstein-Barr virus-positive large B-cell lymphomas: a report of three
cases. Haematologica. 2020 Aug;105(8):412-414.
Mescam L et al. EBV+ diffuse large B-cell lymphoma associated with chronic inflammation expands the spectrum of
breast implant-related lymphomas. Blood. 2020 May 28;135(22):2004-2009.
Calvani J et al. A Comprehensive Clinicopathologic and Molecular Study of 19 Primary Effusion Lymphomas in HIVinfected Patients. Am J Surg Pathol. 2021 Sep 23.
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EAHP22-LYWS-1379
ANAPLASTIC LARGE CELL LYMPHOMA, ALK-NEGATIVE, PRESENTING IN PERITONEAL FLUID, IN THE
SETTING OF CHECKPOINT INHIBITOR THERAPY
Emily F. Mason* 1
1Pathology, Microbiology, and Immunology, Vanderbilt University Medical Center, Nashville, United States
Case Description: A 65-year-old male with a history of leiomyosarcoma (abdominal/pelvic mass, diagnosed 2012, status
post [s/p] chemotherapy and resection, with recurrence 9/2018, s/p radiation therapy 10/2018) and a history of metastatic
non-small cell lung cancer (diagnosed 9/2018, with involvement of supraclavicular, mediastinal, and hilar lymph nodes at
diagnosis, s/p 1 cycle of chemotherapy, with metastatic adenocarcinoma in the pericardial fluid in 07/2019), received
Nivolumab therapy from 8/2019-12/2019. In 2/2020, he presented with altered mental status and was found to have
widespread metastatic disease (brain, bone, and adrenal lesions, mediastinal and retroperitoneal lymphadenopathy),
recurrence of the abdominal/pelvic mass, and massive ascites. A paracentesis was performed.
Biopsy Fixation Details: Alcohol; post-fixed in formalin
Frozen Tissue Available: No
Details of Microscopic Findings: The cytospin preparation and cell block showed abundant large sized cells with round
to irregular to occasionally multilobated nuclei, vesicular chromatin, distinct nucleoli, and moderate amounts of cytoplasm.
Mitotic figures were readily identified.
Immunophenotype: The lesional cells were positive for CD30 (strong, diffuse), CD45 (dim), CD43, CD3 (dim, small
subset), CD4 (dim), and Granzyme B and negative for ALK, CD5, CD7, CD8, CD20, PAX5, CD138, CD163, HHV8, CK7,
calreticulin, BerEP4, WT1, S100, and desmin. In situ hybridization for EBV-encoded RNA (EBER) was negative.
Cytogenetics: None
Molecular Studies: None
Proposed Diagnosis: Anaplastic large cell lymphoma, ALK-negative, presenting in the setting of checkpoint inhibitor
therapy
Interesting Feature(s) of Submitted Case: Although breast-implant associated anaplastic large cell lymphoma (ALCL) is
well described, presentation of ALCL in the peritoneal fluid is unusual. The patient’s widespread metastatic lesions were
not biopsied but were presumed to represent metastatic adenocarcinoma (brain, bone, and adrenal lesions) and recurrent
leiomyosarcoma (abdominal/pelvic mass). Therefore, the peritoneal fluid appeared to be the predominant site of the
ALCL. The association with recent Nivolumab therapy raises the question of whether the checkpoint inhibitor therapy
contributed to the development of this T cell lymphoma, through release of an abnormal T cell clone. Similar cases have
rarely been reported (1).
References: 1. Koda K, et al. Thorac Cancer. 2021;12:1765.
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EAHP22-LYWS-1384
FIBRIN-ASSOCIATED DIFFUSE LARGE B-CELL LYMPHOMA (FA-DLBCL) EBV NEGATIVE IN A CARDIAC
MYXOMA
Carolina A. Padrão* 1, Cristina Ferreira2, Barbára Pena2, Rita Luís2, 3
1Departamento de Anatomia Patológica, Hospital Professor Doutor Fernando Fonseca, Amadora, 2Departamento de
Anatomia Patológica, Hospital de Santa Maria, CHULN , 3Instituto de Anatomia Patológica, Faculdade de Medicina da
Universidade de Lisboa , Lisboa, Portugal
Case Description: A 76-year-old female presented with dizziness and exertional dyspnoea. The patient had history of
diabetes mellitus type 2, hypercholesterolemia and hypertension, all controlled with oral medication. Laboratory evaluation
showed no significant alterations. Transesophagic echocardiography (TEE) revealed a 28x10 mm left atrial
hyperechogenic mass with left ventricular entry chamber procidency.
A right mini thoracotomy was performed with removal of the mass. The surgical specimen was sent to the Pathology
Department.
Grossly, the tumour weighted 3.2g, measured 2.5x2.1x1.0 cm, had a smooth and greyish external surface, elastic
consistency and a marble-like (brown to reddish) cut surface.
Biopsy Fixation Details: All sample was formalin-fixed, paraffin-embedded.
Frozen Tissue Available: No frozen tissue was available.
Details of Microscopic Findings: Microscopically, the tumour was composed of abundant myxoid stroma, with scarce
myxoma (lepidic) cells, numerous Gamna-Gandy bodies, haemorrhage and fibrin, in keeping with the diagnosis of cardiac
myxoma; predominantly in the periphery, there was a sheet-like infiltration of medium to large lymphoid cells (Fig1.); the
nuclei were round with evident nucleoli and eosinophilic cytoplasmic rim; there was cell moulding; numerous figures of
mitosis and apoptosis were observed (Fig.2).
Immunophenotype: Neoplastic cells were immunoreactive for CD20, CD10, bcl-2, bcl-6, MUM-1 and c-myc and negative
for CD3, CD43 and cyclin-D1; the proliferative index (Ki-67) was near 100% (Fig.3).
Cytogenetics: Fluorescence in situ hybridization for MYC, BCL2 and BCL6 genes did not reveal any rearrangement.
Molecular Studies: In situ hybridization study for EBV (EBERs) was negative (Fig.4).
Proposed Diagnosis: These findings are consistent with Fibrin-associated diffuse large B-cell lymphoma (FADLBCL) in a cardiac myxoma. The patient was discharged after an uneventful post-surgical period and remains diseasefree, now adding up to eleven months of follow-up.
Interesting Feature(s) of Submitted Case: This case has some interesting features that contrast with the other FADLBCL reported in the literature: it is EBV negative and has a germinal centre phenotype. Rare reports in the literature
have described EBV-negative cases of FA-DLBCL and/or cases with germinal centre B-cell (GCB) phenotype(1). We
found four cases of EBV negative FA-DLBCL arising within a cardiac myxoma, two being GCB phenotype (1,2) and the
remaining two NGCB phenotype (3,4). Despite the limited number of EBV negative reports, the prognosis appears to be
similar to the FA-DLBCL EBV positive cases, having better prognosis than conventional DLBCL and DLBCL-CI (Chronic
inflammation associated diffuse large B-cell lymphoma) (5).
Pathologists should be aware of this entity and differentiate it from conventional DLBCL and DLBCL-CI to avoid
overtreatment.
References: 1.Baugh L,et al. Fibrin-Associated, EBV-Negative Diffuse Large B-Cell Lymphoma Arising in Atrial Myxoma:
Expanding the Spectrum of the Entity. Int J Surg Pathol. 2021;106689692110149.
2.Bagwan IN, et al. Unusual presentation of primary cardiac lymphoma. Interactive CardioVascular and Thoracic Surgery.
2009;9(1):127–9.
3.King RL, et al. Lymphomas arising in immune-privileged sites: insights into biology, diagnosis, and pathogenesis. Virchows
Arch. 2020;476(5):647–65.
4.Gruver AM, et al. Fibrin-associated large B-cell lymphoma: part of the spectrum of cardiac lymphomas. Am J Surg Pathol.
2012;36(10):1527–37.
5.Moreno EM, et al. Fibrin-associated diffuse large B-cell lymphoma with plasmacytic differentiation: case report and
literature review. Diagn Pathol. 2020;15(1):117.
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EAHP22-LYWS-1391
ADRENAL GLAND WITH CYST WITH FIBRIN ASSOCIATED EBV-POSITIVE DIFFUSE LARGE B-CELL LYMPHOMA.
Håkon Hov* 1, Mari Auran1
1AVDELING FOR PATOLOGI, ST. OLAVS HOSPITAL, Trondheim, Norway
Case Description: A 67 year old healthy and immunocompetent woman with no comorbidities was followed for 12 years
due to a cyst in her right adrenal gland. The cyst reached a size of 7 cm and she underwent adrenalectomy.
Biopsy Fixation Details: 10% buffered formalin.
Frozen Tissue Available: Not available.
Details of Microscopic Findings: Adrenal gland with a large cyst filled with fibrinoid material and som necrotic debris.
There are sparse amounts of viable cells, dispersed and in smaller groups. The cells are of medium size with small
amounts of grayish cytoplasm, medium sized nuclei with some variation in shape an size. Several of the nuclei contain a
single, sentrally located, eosinophilic neucleolus. There are several apoptotic and mitotic figures.
Immunophenotype: The leisional cells are positive for: PAX5, BCL2, CD20 (weak and variable), CD30, CD79, CD23,
CD138 variable), MUM1, EBERISH, Kappa (ISH). Weak positiv reaction for CD45/LCA. Ki67 ~ 90%.
Negative: CKae1/ae3, EMA, S100, SOX10, CD3, CD5, CD10, CD34, CD56, CD68, BCL6, cyclinD1, ALK, TDT, MPO,
HHV8, Lambda (ISH)
Cytogenetics: Not Done.
Molecular Studies: Not done.
Proposed Diagnosis: ADRENAL GLAND WITH CYST WITH FIBRIN ASSOCIATED EBV-POSITIVE DIFFUSE LARGE
B-CELL LYMPHOMA.
Interesting Feature(s) of Submitted Case: This is an example of a rare EBV-positive fibrin associated diffuse large Bcell lymphoma. The tumor cells are few and the leisional cells does not form a tumoral mass. High grade of suspicion is
required to make the diagnosis.
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EAHP22-LYWS-1412
A RARE CASE OF HHV8-NEGATIVE PRIMARY EFFUSION LYMPHOMA, HIV AND EBV-NEGATIVE IN AN
IMMUNOCOMPETENT ELDERLY MALE , A RARE CASE REPORT
Samah A. S. Kohla* 1, 2, Sarah El Kourashy2, 3, Mahir Petkar4, Ibrahim Ganwo1, Feryal Ibrahim1
1Lab Medicine and Pathology Department/ Hematology Division, NCCCR, Hamad Medical Corporation, 2Hematology
Department, Weill Cornell Medicine Qatar, 3Clinical Hematology Department, 4Lab Medicine and Pathology Department/
Anatomic pathology Division, Hamad Medical Corporation, Doha, Qatar
Case Description: A 91 -year-old male, chronic heavy smoker, cachectic, with multiple comorbidities including
hypertension, DM, COPD, coronary and peripheral arterial disease, chronic kidney disease & hypertrophic
cardiomyopathy. He was admitted as a case of acute delirium & sepsis due to UTI. The sepsis workup was negative.
Then started to have progressive shortness of breath. CT chest showed moderate left pleural effusion with underlying
partial left lung collapse, mild pericardial effusion & small non-specific right lung nodule. No hepatosplenomegaly. No B
Symptoms. CBC revealed WBC (8.7 x10^3/uL), Hgb (10 gm/dL), Platelets (320 x10^3/uL). LDH (262 mg/dl), Creatinine
(1.7 mg/dl). PET/CT scan revealed no significant lymphadenopathy or FDG-avid lymph nodes. There was an intense
pericardial uptake likely due to pericardial involvement representing the only FDG-avid disease manifestation. No focal
uptake at lungs or even left pleura. ECO revealed severe concentric left ventricular hypertrophy with moderate pericardial
effusion. Virology screen for Hepatitis B & C, HIV, EBV, CMV, COVID 19 & herpes simplex viruses was negative. He then
underwent left-sided pleural effusion tapping and was sent for cytomorphology and Flowcytmtery and was diagnosed as
HHV-8 negative High-grade B-cell lymphoma, primary effusion lymphoma (PEL). The family stated that they are against
invasive intervention or treatment and their aim is only to provide comfort care. The case was discussed in the MDT
meeting and because of the patient’s age and multiple comorbidities, he was not a candidate for chemotherapy. The
treatment is for palliative intent with steroids +/- cyclophosphamide + rituximab.
Biopsy Fixation Details: Paraffin-embedded biopsy fixed in AZF
Frozen Tissue Available: NA
Details of Microscopic Findings: The cytospin preparation of pleural fluid was cellular and stuffed with many abnormal
lymphoid cells, medium to large in size, have round to irregular nuclei, uncondensed chromatin, prominent nucleoli, and
varying amounts of dark basophilic vacuolated cytoplasm. The cells exhibit a range of appearances, from immunoblastic
to plasmablastic (eccentric nuclei with abundant cytoplasm and perinuclear hof) to anaplastic (very large round or
polygonal cells with bizarre, pleomorphic nuclei). There were occasional bi- or multinucleated giant cells. Cell block
prepared from the effusion fluid contains numerous medium to large-sized atypical lymphoid cells negative for HHV-8,
CD30, and EBER.

Immunophenotype: Flow cytometry was performed on the pleural fluid showed (55%) monotypic B-cells with high light
scatter expressing CD45, CD19, CD20 (bright), FMC7, CD79b, and IgM and showed dim lambda light chain restriction.
There was a partial expression of CD38 and gD (on a minority). The monotypic B-cells were negative for CD5, CD10,
CD34, TdT, CD23, and CD43. The monotypic B-cells included as well a minute subpopulation comprising (1%) showed
lower side light scatter, dimmer CD19, and negative for IgM and IgD.
Cytogenetics: NA
Molecular Studies: NA
Proposed Diagnosis: HHV-8 negative Primary effusion lymphoma (PEL), High grade B-cell lymphoma.
Interesting Feature(s) of Submitted Case: This reported case is an unusual presentation of HHV8- negative primary
effusion lymphoma, High-grade B cell lymphoma that occurred in an immunocompetent HIV and EBV negative elderly
male. Given the distinct clinicopathologic features of KSHV/HHV8-negative PEL, a provisional subtype of effusion-based
HVV8-negative lymphomas may be a consideration.
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EAHP22-LYWS-1419
KSHV/HHV8-NEGATIVE EFFUSION-BASED LARGE B-CELL LYMPHOMA – AN UNUSUAL CAUSE OF PLEUROPERICARDITIS IN AN ELDERLY PATIENT
Alina Nicolae* 1, Felix Lerintiu2, Giles Blaison3, Laurent Yannick Miguet4, Marie-Claire Tortel2, Laurent Vallat4, MariePierre Chenard1
1Pathology, Hautepierre University Hospital, Strasbourg, 2Pathology, 3Internal Medicine, Hôpitaux Civils, Colmar,
4Molecular Biology, Hautepierre University Hospital, Strasbourg, France
Case Description: A 77 years old female with grade 1 obesity (BMI 32) was admitted for severe dyspnoea, in the
absence of fever or night sweats. She had no remarkable clinical history and no underlying immune-dysregulation.
Biological studies showed a moderate hepatic cytolysis (AST 52U/L, ALT 111U/L and GGT 177U/L), hypoalbuminemia
(32g/L), elevated CRP (22mg/L) and LDH (239U/L). HIV, HCV, HBV and SARS-CoV-2 were negative. Tumor markers and
blood counts were normal. Imaging studies (thoracic CT-angiography, CT-TAP and PET-CT) revealed a circumferential
pericardial effusion (15-20mm) with fibrin deposits causing cardiac tamponade and bilateral pleural effusion (SUVmax 4.2)
with inferior lungs’ lobes atelectasis. No associated lymphadenopathy or mass were detected. Pericardiocentesis
removed 1L of sero-hematic fluid. It was exudative, negative for microbial infection and cytologically paucicellular, with few
lymphocytes considered to have reactive atypia. She received Colchicine, NSAID and antibiotics. The patient was
readmitted two months later with respiratory distress related to bilateral pleural effusion. A left thoracocentesis extracted
1L haemorrhagic fluid involved by an KSHV/HHV8-negative effusion-based large B-cell lymphoma. Peripheral blood, bone
marrow (BM) assessment and pleural biopsy were negative for lymphoma. The patient received 6 cycles of R-mini-CHOP.
She is in complete remission at 6 months of follow-up.
Biopsy Fixation Details: Cell block 10% neutral buffer formalin
Frozen Tissue Available: NA
Details of Microscopic Findings: Cytological examination (cytocentrifuge preparation-stained May-Grünwald-Giemsa
and cell block section) revealed large, atypical lymphoid cells with round, oval or irregular nuclei, fine chromatin, small
nucleoli and moderate amount of basophilic cytoplasm displaying vacuoles. Some pleomorphic cells and cells with
plasmacytoid features were observed. Numerous mitosis and apoptotic bodies were seen.
Immunophenotype: By immunohistochemistry, the atypical cells were positive for the B-cell markers (CD20, CD79a and
PAX5), CD10, BCL6, MUM1, BCL2 and CD45. They were negative for c-Myc, p53, CD30, CD23, CD5, CD138,
HHV8/LANA1, LMP1, TdT, PD-L1 and CD3. Ki-67 was estimated at 90%. Light chain immunoglobulin expression was
non-contributory. EBER was negative.
Cytogenetics: BM: Karyotype normal, 46,XX[22]
Molecular Studies: PCR showed a monoclonal IgH gene rearrangement, with no amplification product for Igk.
Mutational analysis by NGS is pending.
Proposed Diagnosis: KSHV/HHV8-negative effusion-based large B-cell lymphoma
Interesting Feature(s) of Submitted Case: This case exemplifies the clinical and cytopathological features of an
exceptionally rare hemopathy, KSHV/HHV8-negative effusion-based large B-cell lymphoma. The CD10 expression
observed here is unusual, with most published cases describing a non-germinal center phenotype.
The diagnosis of lymphoma was not initially considered, given the absence of tumor mass, systemic symptoms, or an
underlying immune-dysregulation. Therefore, our case emphasizes the awareness that must be shown to the body-cavity
based lymphomas for an early detection and adequate therapy. A careful cytological and phenotypical evaluation of cavity
fluid, preferable by flow cytometry corroborated with EBER and HHV8 testing of cell block specimen and staging
information are necessary to achieve the correct diagnosis and distinguish between various types of non-Hodgkin
lymphoma presenting with serositis.
In the absence of an underlying medical condition predisposing to fluid overload, we suspect that immune senescence
might have, at least partially, contributed to lymphomagenesis in our patient.
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EAHP22-LYWS-1423
PRIMARY EFFUSION LYMPHOMA IN AN HIV+ PATIENT, AFFECTING MULTIPLE BODY CAVITIES, ASSOCIATED
WITH KAPOSI SARCOMA AND PRESENTING WITH AN UNUSUAL CYTOGENETIC PROFILE.
Osvaldo Padilla* 1, Vijay Tonk2, Santosh Chavali2, Attilo Orazi1
1Dept. of Pathology, Texas Tech University Health Science Center, El Paso, TX., 2Dept. of Pediatrics, Texas Tech
University Health Science Center, Lubbock, TX, United States
Case Description: The patient is a 33 years old male with history of HIV+ and development of AIDS due to
noncompliance to antiviral medications. He developed bilateral peural effusions and a pericardial sac effusion. The patient
was diagnosed with a primary effusion lymphoma that involved multiple body cavities. It was also associated with Kaposi
Sarcoma and with an unusual cytogenetic profile.
Biopsy Fixation Details: Buffered formalin fixed tissue
Frozen Tissue Available: No
Details of Microscopic Findings: Cytologic specimen consisting of medium to large cells that are compatible with PEL.
Immunophenotype: •Flow cytometry analysis: –94.4% viability by 7-AAD) –Aberrant population of CD45 positive
events (62.5 %). –CD38+, HLA-DR+ and cytoplasmic Lambda+ –CD2(-), CD3(-), CD4(-), CD8(-), CD10(-), CD19(-),
CD20(-), CD56(-), CD13(-), CD33(-), CD34(-), CD117(-), surface Kappa/Lambda(-)
•IHC stains: –HHV8+, CD30+ –CD3(-), CD20(-), Pankeratin(-), Calretinin(-)
Cytogenetics: 46~47,X,-Y,+1,+8,add(12)(q24.3),+14,der(1;14)(q12;q22),+mar[cp29]/46, XY [1]
Molecular Studies: •EBER for EBV +
Proposed Diagnosis: •Primary effusion lymphoma, associated with HIV infection, involving multiple body cavities.
Interesting Feature(s) of Submitted Case: •Primary effusion lymphoma (PEL) is a large B cell neoplasm that usually
presents as a serous effusion in a single body cavity. The PEL in our case presents as bilateral pleural effusions and a
pericardial effusion with their associated symptomologies of shortness of breath and cardiac tamponade, respectively.
•Approximately one third to one half of PEL cases have a pre-existing or eventual development of Kaposi sarcoma, which
is true in our case.
•Complex cytogenetic studies are typical of PEL, and they have been described in the WHO 2016 classification. However,
no recurrent cytogenetic abnormalities studies are described that are specific to PELs.
•Our karyotype includes a der(1;14)(q12;q22) abnormality, which has not been described in the literature.
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EAHP22-LYWS-1424
MULTICENTRIC PLASMABLASTIC LYMPHOMA PRESENTING AS A PLEURAL EFFUSION IN AN HIV+ PATIENT.
Osvaldo Padilla* 1, Attilo Orazi1
1Dept. of Pathology, Texas Tech University Health Science Center, El Paso, TX, United States
Case Description: •59 years old male •History of HIV+ for > 20 years on antiretroviral treatments. However, could not
take these medications for past 3 weeks due to financial constraints •Presented to emergency department with chest
discomfort on right lower chest (pleuritic pain), nausea, vomiting, bloody stools and generalized malaise. •History of
chronic renal failure and recently diagnosed diabetes mellitus. •Denies fever, skin lesions, or other
symptoms. •Colonoscopy at time of admission showed a solitary rectal ulcer. Imaging studies failed to demonstrate any
lytic lesions.CT scan showed: Bilateral pleural effusions and Retroperitoneal mass with adjacent lymphadenopathy.An
MRI showed: Retroperitoneal mass with encasement of aorta IVC, renal arteries and ureters.
Laboratory studies showed:
•WBC 9.48 X 103/UL •RBC 3.15 x 106/UL •HGB 8.5 G/DL •HCT 26.0 % LOW •MCV 83.5 FEMTO L •MCH 27.0
PICO G •MCHC 32.3 G/DL •PLT 330 X 103/UL •MPV 8.7 FEMTO L •RDW-CV 17. % •RDW-SD 51.4 FEMTO L •
•Serum protein electrophoresis study is negative for any monoclonal gammopathies. • • •Na+ 132 mmol/L •K+ 4.8
mmol/L •Cl- 96 mmol/L •CO2 12 mmol/L •Anion gap 24 mmol/L •BUN 33 mg/dL •Cr 4.90 mg/dL •Est. GFR 12
ml/min/1.73 m2 • • •Several bacterial and fungal cultures were negative •HIV-1 RNA, PCR log copies/ml: 4.53 •CD4/CD8
ratio: 0.17*
Biopsy Fixation Details: Buffered formalin fixation
Frozen Tissue Available: No
Details of Microscopic Findings: The retroperitoneal biopsy showed plasmacytoid cells with eccentric nuclei, basophilic
cytoplasm and occasional nucleoli.
The pleural effusion and rectal specimens consisted of similar cells.
Immunophenotype: •IHC stains:
–CD3: Negative in neoplastic cells
–CD5: Negative in neoplastic cells
–CD10: Negative in neoplastic cells
–CD20: Negative in neoplastic cells
–CD79a: Negative in neoplastic cells
–BCL2: Negative in neoplastic cells
–BCL6: Negative in neoplastic cells
–PAX5: Negative in neoplastic cells
–MUM1: Negative in neoplastic cells
–CD56: POSTIVE in neoplastic cells
–CD138: POSITIVE in neoplastic cells
–Kappa/lambda: Lambda light chain restriction
–CD30: PENDING
Cytogenetics: None
Molecular Studies: None
Proposed Diagnosis: •Multicentric plasmablastic lymphoma, involving retroperitoneal mass, rectum, and bilateral pleural
effusions.
Interesting Feature(s) of Submitted Case: •Plasmablastic lymphoma is an aggressive B cell lymphoma that
predominantly occurs in immunocompromised adult (most commonly HIV).
•It most commonly presents as a mass in extranodal regions of the head and neck region (often oral cavity) and the
gastrointestinal tract being the second most common site.
•This case of PBL showed an unusual presentation which included a retroperitoneal mass, a rectal ulcer and (even more
unusually), bilateral pleural effusions.
•This case demonstrates how a plasmablastic lymphoma can rarely present as a pleural effusion, and caution is needed
to avoid misdiagnosis with other cavity based lymphoproliferative neoplasms.
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EAHP22-LYWS-1426
A CD30-POSITIVE, EBV-POSITIVE MALIGNANT LYMPHOMA INVOLVING A PERICARDIAL EFFUSION
Karin Miller* 1, Nada Al Qaysi1, Laura Wake1
1PATHOLOGY, JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE, Baltimore, United States
Case Description: A 50 year-old immunocompetent male with no significant past medical history presented with
hypertension, leg swelling, and dyspnea. Imaging studies revealed a deep venous thrombosis and pulmonary embolism
and the presence of a large pericardial effusion (greater than 2 liters). No masses, lymphadenopathy, or organomegaly
were detected. Pericardiocentesis was performed and yielded 30 milliliters of red opaque fluid with a differential of: 46%
lymphocytes, 18% macrophages, 9% neutrophils, 7% mesothelial cells, and 20% other cells. No flow cytometry studies
were performed.
Biopsy Fixation Details: Formalin-fixed paraffin embedded cell block
Frozen Tissue Available: No
Details of Microscopic Findings: The specimen consists of numerous large atypical lymphoid cells in a background of
predominantly neutrophils with admixed small lymphocytes, red blood cells, and mesothelial cells. The large atypical cells
have variable eosinophilic cytoplasm, round to convoluted nuclear contours, and variably prominent nucleoli. Frequent
mitoses and apoptosis are present.
Immunophenotype: By immunohistochemistry, the large atypical cells are positive for CD43, CD30, EMA, CD38, and
MUM-1. They show rare, partial expression of CD3, CD15, CD138, CD4, and CD56 (dim). They are negative for ALK,
HHV8, CD2, CD5, CD7, CD8, TIA-1, Granzyme B, CD20, Pax5, CD79a, kappa, lambda, and OCT2. The Ki67 proliferation
index is 70-80%. In situ hybridization for EBER is positive.
Cytogenetics: FISH demonstrated 85% of nuclei had a split MYC signal, consistent with rearrangement of MYC. No
rearrangement of BCL2 or BCL6 and no fusion of MYC/IGH or BCL2/IGH was observed.
Molecular Studies: PCR for IGH gene rearrangements demonstrated clonal peaks migrating at 320 bases (FR1-JH), 254
bases (FR2-JH), and 119 bases (FR3-JH). PCR for TCR gene rearrangements also showed a pattern consistent with
clonality with a peak migrating at 191 bases (Vg1-11 + Jg1/Jg2, JgP, JgP1/JgP2).
Proposed Diagnosis: CD30-positive, EBV-positive malignant lymphoma, most consistent with Plasmablastic Lymphoma
Interesting Feature(s) of Submitted Case: The location and immunophenotype of this case was suggestive of Primary
Effusion Lymphoma; however, the negativity for HHV8 made this diagnosis unlikely. This case was further confounded by
the presence of both clonal IGH and TCR rearrangements. While CD30 was diffusely positive and rare T-cell markers
were expressed, the case showed absence of cytotoxic markers and expressed EBER, atypical for Anaplastic Large Cell
Lymphoma-ALK negative. Overall, we felt the morphology, immunophenotype, and presence of EBER, was most
suggestive of Plasmablastic Lymphoma (PBL). B cell lymphomas may occasionally show lineage discordance in
rearrangement of their TCR and IGH genes [1], which may account for the rearranged TCR in this case. PBL has only
rarely been reported to present in the heart/pericardium and in effusions [2,3], adding additional diagnostic complexity to
this case.
References: 1. Evans P a. S, Pott C, Groenen PJTA, et al. Significantly improved PCR-based clonality testing in B-cell
malignancies by use of multiple immunoglobulin gene targets. Report of the BIOMED-2 Concerted Action BHM4-CT983936. Leukemia. 2007;21(2):207-214.
2. Castillo JJ, Bibas M, Miranda RN. The biology and treatment of plasmablastic lymphoma. Blood. 2015;125(15):23232330.
3. Qing X, Enbom E, Qing A, French S, Cai J. Plasmablastic lymphoma presenting as a large intracardiac mass and
bilateral pleural effusions. Exp Mol Pathol. 2016;100(1):79-81.
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EAHP22-LYWS-1428
A CASE OF BREAST IMPLANT ASSOCIATED ANAPLASTIC LARGE CELL LYMPHOMA
Romany Auclair* 1, Oscar Lin1, Michelle Stewart1, Mark Ewalt1, Filiz Sen1, Mikhail Roshal1, Alexander Chan1
1Department of Pathology and Laboratory Medicine, Memorial Sloan Kettering Cancer Center, New York, United States
Case Description: 49-year-old female, PMH of sarcoidosis
In 2004, right breast DCIS > lumpectomy > reconstruction and implant placement
In 2009 left prophylactic mastectomy with reconstruction and implant placement.
2019 developed intermittent red rash on left breast with underlying soreness, fever
Biopsy Fixation Details: Capsule specimen received fresh, formalin fixation started ~ 55 minutes after collection.
Cytology specimen was collected in CytoLyt. Fresh cytology specimen was received by the pathology department for flow
cytometric analysis.
Frozen Tissue Available: Not available
Details of Microscopic Findings: Histologic section shows an atypical population of large lymphocytes with
predominantly reniform nuclei, vesicular chromatin pattern and prominent nucleoli. The atypical cells are present admixed
with fibrin. Fibroadipose tissue with focal aggregates of small lymphoid cells is also present. Follicles with reactive
appearing germinal centers are seen.
Immunophenotype: By Flow cytometry:
Abnormal CD30+ cell population detected
Flow cytometry reveals an abnormal CD30+ cell population having expression of CD4 and CD45, but lacking expression
of CD2, CD5, CD7 and CD8. The abnormal population represents 4.4% of the total white cells.
By Immunohistochemistry:
The neoplastic cells
Express: CD 30 and granzyme B
Do not express: CD3, CD20 and TIA 1
Cytogenetics: Not applicable
Molecular Studies:
POSITIVE FOR THE FOLLOWING SOMATIC ALTERATIONS:
1. EPHA3 (NM_005233) exon3 p.S229P (c.685T>C)
2. KMT2A (MLL1) (NM_001197104) exon1 p.G20S (c.58G>A)
3. MALT1 (NM_006785) exon5 p.L244F (c.732G>T)
4. STAT3 (NM_139276) exon20 p.S614R (c.1840A>C)
Proposed Diagnosis: Breast implant associated anaplastic large cell lymphoma, involving implant capsule (without
extension beyond the capsule).
Interesting Feature(s) of Submitted Case: Unlike systemic anaplastic large cell lymphoma, rearrangements of ALK,
DUSP22, and TP63 are consistently absent.
AK1 and/or STAT3 activating mutations resulting in transcription of oncogenes, antiapoptotic genes, and tumor necrosis
factor receptor superfamily (TNFRSF8) (CD30) are the primary driver of this entity.
TP53 and MYC dysregulation were identified in multiple cases of BIA-ALCL.
Epigenetic regulators and histone modifiers such as genes encoding H3K4 methyltransferases (KMT2A is one) were also
detected in multiple cohorts. Available KMT2A inhibitors may provide treatment options in advanced stage cases.
Ephrin receptor subfamily of the protein-tyrosine kinase family (EPHA3) mutations have not been previously described in
BIA-ALCL. The relatively low VAF of 23% suggests that while the STAT3 mutation is the primary driver, EPHA3 mutation
is likely secondary.
MALT1 mutation was detected (VAF:22%); likely secondary mutation.
Inhibitors for EPHA3 and MALT1 are available and may provide treatment options in advanced stage cases.
References: Cordeiro PG, Ghione P, Ni A, et al. Risk of breast implant associated anaplastic large cell lymphoma (BIAALCL) in a cohort of 3546 women prospectively followed long term after reconstruction with textured breast implants. J
Plast Reconstr Aesthet Surg. 2020;73(5):841-846. doi:10.1016/j.bjps.2019.11.064
Harrop S, Mehta-Shah N, Dsouza C, Thompson E, Deva A, Prince HM. An Update on the Current Genomic Landscape of
Breast Implant-Associated Anaplastic Large Cell Lymphoma. Cancers (Basel). 2021;13(19):4921. Published 2021 Sep
30. doi:10.3390/cancers13194921
Laurent C, Nicolae A, Laurent C, et al. Gene alterations in epigenetic modifiers and JAK-STAT signaling are frequent in
breast implant-associated ALCL. Blood. 2020;135(5):360-370. doi:10.1182/blood.2019001904
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EAHP22-LYWS-1454
BREASTIMPLANT -ASSOCIATED ANAPLASTIC LARGE CELL LYMPHOMA ALK- IN ITS TUMOUR FORM
peggy DARTIGUES* 1, Magali LACROIX1, Philippe GAULARD2
1biopathology, GUSTAVE ROUSSY, villejuif, 2biopathology, MONDOR, creteil, France
Case Description: 56 year old female followed for ductal carcinoma in situ of the breast in the context of Cowden's
syndrome with bilateral mastectomy with immediate reconstruction by Allergan textured prosthesis since 10years .
Volume increase of the t breast with pain and periprosthetic collection. A new-onset nodule located anterior to the
prosthesis, in the breast, measured 38mm, fixed, with homolateral palpable axillary adenopathy, was classified ACR5.
Biopsy Fixation Details: 1 centimetric needle fragment.
Frozen Tissue Available: yes
Details of Microscopic Findings: Fibrous tissue occupied by a very atypical malignant tumour proliferation, forming
pseudo-cohesive patches. The tumour cells were large, with enlarged, anisokaryotic, often highly atypical, rounded or
kidney-shaped nuclei with numerous mitoses. There were extensive areas of necrosis, apoptotic bodies, and a fibroblastic
and inflammatory stroma reaction. No residual mammary glandular tissue was observed.
Immunophenotype: no expression of epithelial markers (pan-cytokeratins AE1/AE3, CK7). Tumor cells were CD45+,
CD30+ , ALK1-, CD43+, CD3- , CD5+, CD4+, MUM1+, EMA+ very focal in rare tumour cells, CD20-, CD15-, PAX5-, CD2, CD7-, CD8-. The proliferation showed an activated cytotoxic profile, with expression of perforin, granzyme B , without
expression of TIA1. The Ki67 proliferation index was high : 90% . Tumor cells expressed thee phosphorylated form of
STAT3. Finally, in situ hybridisation using EBERs was negative.
Cytogenetics: No rearrangement of the IRF4/DUSP22 locus was detected in interphase FISH.
Molecular Studies: None
Proposed Diagnosis: Breast implant-associated anaplastic large cell lymphoma ALK- with a cytotoxic T-phenotype in its
tumour form
Interesting Feature(s) of Submitted Case: rare case with dimal pronostic because of its tumor form, with a clinicaly
invasive disease (nodule and positive lymph node)
References: Quesada AE, etc al. Breast implant-associated anaplastic large cell lymphoma: a review. Modern Pathol
2019; 32:166-88.
Laurent C, et al. Breast implant-associated anaplastic large cell lymphoma: two distinct clinicopathological variants with
different outcomes. Ann Oncol 2016; 27:306-14
Clemens MW, et al. 2019 NCCN consensus guidelines on the diagnosis and treatment of breast implant-associated
anaplastic large cell lymphoma (BIA-ALCL). Aesthetic surgery journal 2019; 39:S3-13
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EAHP22-LYWS-1459
BREAST-IMPLANT ASSOCIATED ANAPLASTIC LARGE CELL LYMPHOMA WITH AGGRESSIVE BEHAVIOUR
Ricardo Rolim* 1, Tiago Maia1
1Anatomia Patológica, Instituto Português de Oncologia de Lisboa Francisco Gentil, Lisboa, Portugal
Case Description: A 44 year-old woman with previous history of breast cancer with prosthesic reconstruction (20 years
ago) presented now with chest pain and asthenia. CT scan revealed a peri-prothesic effusion associated with an
homolateral thoracic mass, with to adenopatic involvement. Thoracic mass and prosthetic capsule and fluid were
submited to pathologic exam and a diagnosis of anaplastic large cell lymphoma (ALCL) was rendered. The patient was
treated with chemotherapy and is currently following a salvage treatment due to clinical-imagiologic evidence of disease
progression (de novo intrathoracic adenopathy and adrenal gland involvement - PET scan).
Biopsy Fixation Details: 10% neutral buffered formalin.
Frozen Tissue Available: No.
Details of Microscopic Findings: Thoracic mass excision: extranodal proliferation of large cells atypical cells with
conspicious nucleioli within a polymorphic background rich in eosinophils, small lymphocytes and histiocytes. Axilary
lymph nodes showed foreign body-type reaction (silicon), with no evidence of lymphoma. Evaluation of the prosthetic
capsule revelaled similar large, pleomorphic cells within surface fibrin but not within the thickness of the capsule.
Immunophenotype: Large cells: CD30+ (strong), CD4+, TIA+, granzymeB+ (focally), ALK-, p63-, CD3-, CD2-, CD5-,
CD7-, CD8-, EBER-, EMA-, CD20-.
Cytogenetics: FISH (break apart): no IRF4/DUSP22 gene rearrangement.
Molecular Studies: PCR analysis for TCR gene rearrangements (BIOMED-2; mass): T-cell monoclonallity detected.
Proposed Diagnosis: Breast implant-associated anaplastic large cell lymphoma (with extraprosthetic dissemination).
Interesting Feature(s) of Submitted Case: 1 – Breast-implant-associated ALCL with unusual aggressive behaviour, but
it line with rare cases presenting in advanced local stage (thoracic mass and/or axillary lymph nodes)
2 – Breast implant-associated ALCL with extracapsular mass without evidence of capsular invasion (a necessary step to
local disease progression?)
3 – How can one confidently exclude primary systemic ALCL with secondary breast-seroma involvement?
References: 1- Quesada, A.E., Medeiros, L.J., Clemens, M.W. et al. Breast implant-associated anaplastic large cell
lymphoma: a review. Mod Pathol 32, 166–188 (2019). https://doi.org/10.1038/s41379-018-0134-3 ·
2- A. Vanazzi et al. Breast Implant-Associated Anaplastic Large Cell Lymphoma (BIA-ALCL): The Experience at European
Institute of Oncology (EIO) Blood Volume 134, Supplement 1, 13 November 2019, Page 5283
3- A. Campanale et al. Chest wall infiltration is a critical prognostic factor in breast implant-associated anaplastic large-cell
lymphoma affected patients. Eur J Cancer 2021 May;148:277-286. doi: 10.1016/j.ejca.2021.01.041. Epub 2021 Mar 23.
4- L. Johnson et al. Breast implant associated anaplastic large cell lymphoma: The UK experience. Recommendations on
its management and implications for informed consent. Eur J Surg Oncol 2017 Aug;43(8):1393-1401. doi:
10.1016/j.ejso.2017.05.004. Epub 2017 May 18.
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EAHP22-LYWS-1464
HHV8+ AND EBV+ LYMPHOPROLIFERATIVE DISORDER
Antonio Serrano1, Kimon Argyropoulos* 1, Ahmet Dogan1, Filiz Sen1
1Pathology and laboratory medicine, Memorial Sloan Kettering, New York City, United States
Case Description: The patient is an 83 year-old man from South America presenting with hematuria and no significant
past medical history. Further work-up revealed urothelial carcinoma and subsequent imaging identified an enlarged, 2.0
cm, inguinal lymph node. An excisional biopsy of the lymph node was performed and revealed a lymph node with
relatively intact architecture with aggregates of large, atypical cells in the paracortex, sinusoids and partially in follicles.
Upon further work-up the large, atypical cells showed immune reactivity for HHV8 and EBER. Furthermore, material was
sent for B and T cell clonality testing that showed both B and T-cells were polyclonal.
The patient has undergone treatment for his localized urothelial carcinoma and is being followed by his oncologist with
expectant management for his lymphoproliferative disorder. The patient has remained asymptomatic for over 3 months
and repeat imaging showed no PET-avid lymph nodes.
Biopsy Fixation Details: Fixed in 10% formalin
Frozen Tissue Available: Not available
Details of Microscopic Findings: H&E sections revealed a lymph node with relatively preserved nodal architecture, with
sinusoidal and paracortical distribution of atypical large, plasmablastic and anaplastic cells only partially involving follicles.
Cytologically, the large cells are markedly pleomorphic with irregular nuclei, vesicular chromatin, prominent nucleoli, and
abundant eosinophilic cytoplasm. Additionally, scattered cells show HRS-like cell morphology.
Immunophenotype: Positive for: EBER, HHV8, CD3 (weak, subset), CD4 (weak, subset), CD43, CD38 (weak), MUM1
and EMA (subset).
Negative for: CD30, CD15, CD45, CD20, Pax5, CD79a, CD10, CD5, CD2, CD7, CD8, CD56, Cyclin D1, CD138, Kappa,
Lambda, CD68, EBNA2, EBV (LMP1), CMV, HSV1, HSV2, PD-L1 and OSCAR
Other: Ki67 proliferation index is >90% in the large neoplastic cells.
Cytogenetics: Not submitted
Molecular Studies:
- TCR Gamma Gene Rearrangement - Results: No clonal T-cell population detected
- TCRB Gene Clonality–Results: Negative, No clonal T-cell receptor beta (TCRB) population was detected
- IgH, IgK, and TCR gene rearrangement testing–Results IgH and IgK testing - FR1: polyclonal, FR2: polyclonal,
FR3: polyclonal, IGKA: No specific peaks, IGKB: No specific peaks, T-cell clonality testing results: polyclonal
Proposed Diagnosis: HHV8+ and EBV+ lymphoproliferative disorder
Interesting Feature(s) of Submitted Case: Spectrum disorder between germinotropic lymphoproliferative disorder and
extra-cavitary primary effusion lymphoma
- Clinically indolent without definitive evidence of immune suppression
- Morphologically: Sinusoidal and paracortical distribution of atypical large plasmablastic and anaplastic cells only
partially involving follicles
- Immunophenotypically: Expresses markers of plasmacytic differentiation with aberrant T-cell marker
expression. Lacks B-cell differentiation and lacks germinal center marker expression
- Polyclonal B and T cells by PCR analysis
- Discordance between the clinical presentation, morphology, immunophenotype, and molecular findings
- Clinical presentation and molecular suggestive of a germinotropic lymphoproliferative disorder
- Morphology and immunohistochemistry suggestive of extra-cavitary primary effusion lymphoma
References: •Bhavsar, T., et al. (2017). KSHV-and EBV-associated germinotropic lymphoproliferative disorder: new
findings and review of the literature. The American journal of surgical pathology, 41(6), 795.
•Cesarman, E., et al. (2021). KSHV/HHV8-mediated hematologic diseases: KSHV and lymphoproliferation. Blood.
•Zanelli, M., et al. (2020). Germinotropic lymphoproliferative disorder: a systematic review. Annals of hematology, 1-11.
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EAHP22-LYWS-1301
PEDIATRIC MARGINAL ZONE LYMPHOMA
Elaine S. Jaffe* 1, Huifei Liu2, Mark Raffeld1
1Lab of Pathology , National Cancer Institute, Bethesda, 2Pathology and Lab Medicine, Nationwide Children's Hospital,
Columbus, United States
Case Description: A 16-year old boy presented with an enlarged soft tissue mass for 2-3 weeks within the right upper
arm. The mass was excised. No other sites of involvement were found. Following surgical resection no further therapy
was given. The patient remains well at current follow up, approximately 8 months after diagnosis.
Biopsy Fixation Details: Sections fixed in buffered formalin. DNA for PCR and NGS studies extracted from formalin
sections.
Frozen Tissue Available: No
Details of Microscopic Findings: Sections show an encapsulated mass resembling lymph node within the soft tissue. It
contains focal nodular structures resembling disrupted germinal centers. The follicles have disrupted and fragmented
lymphoid cuffs. The interfollicular region is expanded with a polymorphous infiltrate containing small lymphocytes, plasma
cells, and few histiocytes.
Immunophenotype: Immunohistochemical stains show increased B-cells positive for CD20 and CD79a. Disrupted and
fragmented germinal centers are positive for CD10, BCL6, and negative for BCL2. CD21 highlights FDC meshworks
associated with residual follicles, surrounded by IgD positive mantle zones. The interfollicualar B-cells are positive for
BCL2. Few plasma cells are polytypic for kappa and lambda. Admixed T-cells (CD4 > CD8) are numerous.
Cytogenetics: Not done
Molecular Studies: PCR was positive for clonal IG rearrangement, in a polyclonal background. NGS studies were
performed with the TSO Oncology Gene panel. Pathogenetic mutations were identified in MAP2K1 (VAF 7.9%) and
TNFRSF14 (VAF 8.0%).
Proposed Diagnosis: Pediatric marginal zone lymphoma, with genetic alterations resembling pediatric-type follicular
lymphoma.
Interesting Feature(s) of Submitted Case: Pediatric-type follicular lymphoma (PTFL) and pediatric nodal marginal zone
lymphoma (PMZL) are indolent B-cell lymphomas that occur predominantly in young males and involve the head and neck
region. The differential diagnosis is based on nodal architecture and immunophenotype of the atypical cells. In PMZL the
atypical cells are interfollicular and are negative for markers of follicle center derivation such as CD10 and BCL6. In
contrast, PTFL is characterized by expanded and serpiginous follicles, often with blastoid cytology, with expression of
CD10 and BCL6. We and others have noted cases that show intermediate features between both entities, making
definitive categorization as PTFL or PMZL challenging. To better understand how these pediatric lesions are related, we
conducted a study employing NGS to compare the mutational profile of these lesions. In the submitted case of PMZL,
the observed pathogenetic mutations are typically found in PTFL, supporting the hypothesis that these are different
morphologic variants of the same process.
References: Jaffe, E., C. Egan, et al. (2020). "Overlap Between Pediatric Marginal Zone Lymphoma and Pediatric
Follicular Lymphoma: Morphological and Mutational Analysis." Laboratory Investigation 100(SUPPL 1): 1311-1311.
Schmidt, J., J. E. Ramis-Zaldivar, et al. (2017). "Mutations of MAP2K1 are frequent in pediatric-type follicular lymphoma
and result in ERK pathway activation." Blood 130(3): 323-327.
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EAHP22-LYWS-1160
CERVICAL LYMPHADENOPATHY IN AN 8-YEAR OLD CHILD
Alberto Zamo'* 1, Rainer Bohle2, Norbert Graf3, Andreas Rosenwald1
1Institut für Pathologie, University of Würzburg, Würzburg, 2Institut für Pathologie, 3Klinik für Pädiatrische Onkologie und
Hämatologie, University Hospital of Saarland and Saarland University, Homburg (Saar), Germany
Case Description: An 8-year old male child with cervical lymphadenopathy (5 cm). Lymph node tissue was received for
consultation. Fresh tissue was simultaneously sent to the microbiology laboratory of the sending Institution, where H.
influenzae was later demonstrated.
Biopsy Fixation Details: Formalin
Frozen Tissue Available: No (DNA from FFPE available).
Details of Microscopic Findings: Enlarged lymph node with expanded follicles showing large, sometimes slightly
irregular germinal centers with focal signs of follicular colonization and expanded mantles as well as marginal zones,
partly reminescent of progressively transformed germinal centers. Focal fibrosis and hyalinized small vessels (partly
inside germinal centers) were also noted. Interfollicular slightly increased plasma cells and rare eosinophils.
Immunophenotype: CD20: expanded follicles positive, minimal increase of extrafollicular B-cells
CD5: T-cells positive, slight increase in intrafollicular T-cells, B-cells negative
CD10, BCL6: germinal centers positive, some disruption of the GC architecture
IRF4/MUM1: plasma cells positive, rare positive cells in marginal zones and in germinal centers
BCL2: germinal centers negative, mantle zones positive, marginal zones negative, T-cells positive
Kappa/lambda: plasma cells polytypic with slight increase of lambda-positive cells (kappa/lambda ratio: about 1/2).
EBER: completely negative
Cytogenetics: NA
Molecular Studies: Polyclonal B- and T-cell, B-cell-clonality repeated 2 times in different laboratories (BIOMED-2
protocol including heavy as well as light chain rearrangements).
Proposed Diagnosis: Pediatric nodal marginal zone hyperplasia
Interesting Feature(s) of Submitted Case: The case presents a differential diagnosis with a pediatric-type nodal
marginal zone lymphoma due to the structural alterations of the follicular structures, however according to the WHO Blue
Book in pediatric nodal marginal zone lymphoma a clonality is almost universally detected. The microbiological
demostration of H.influenzae supports the proposed diagnosis.
References: 1. WHO Classification of Tumors of Haematopoietic and Lymphoid Tissues, 4th revised ed. p. 264-265
2. Kluin PM, Langerak AW, Beverdam-Vincent J, Geurts-GieleWRR, Visser L, Rutgers B, Schuuring E, van Baarlen J,
LamKH, Seldenrijk K, Kibbelaar RE, de Wit P, Diepstra A, Rosati S,van Noesel MM, Zwaan CM, Hunting JCB,
Hoogendoorn M, vander Gaag EJ, van Esser JWJ, de Bont E, Kluin-Nelemans HC,Winter RH, Lo ten Foe JR, van der
Zanden AGM (2015) Paediatric nodal marginal zone B-cell lymphadenopathy of the neck: a Haemophilus influenzaedriven immune disorder? JPathol 236(3):302–314. https://doi.org/10.1002/path.45
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EAHP22-LYWS-1039
UTILITY OF GENETIC TESTING IN MARGINAL ZONE LYMPHOMA WITH ROBUST PD1+ T-CELL HYPERPLASIA
Stephanie N. Hurwitz* 1, Lauren Smith2, Adam Bagg1
1PATHOLOGY AND LABORATORY MEDICINE, HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA, Philadelphia,
2Pathology, University of Michigan, Ann Arbor, United States
Case Description: A 77-year-old female presented with fever, weight loss, pancytopenia, and widespread
lymphadenopathy. An excised axillary lymph node (LN) showed effaced architecture concerning for a T-cell lymphoma
with T follicular helper (TFH) cell immunophenotype. However, ancillary genetic studies instead reinforced a diagnosis of
marginal zone lymphoma (MZL). The patient achieved remission with R-CHOP combined chemotherapy.
Biopsy Fixation Details: Neutral buffered formalin
Frozen Tissue Available: No
Details of Microscopic Findings: H&E-stained sections show LN profiles effaced by a vaguely nodular, polymorphic
lymphoid infiltrate composed of mostly small cells with irregular nuclear contours. Clustered medium-sized cells contain
dispersed chromatin and central nucleoli. Scattered and cytologically atypical large cells show convoluted nuclear
contours and prominent inclusion-like nucleoli, occasionally resembling Hodgkin/Reed-Sternberg cells. Collections of
epithelioid histiocytes and clear/monocytoid cells, arborized vascular elements, and scattered eosinophils are noted.
Immunophenotype: By immunohistochemistry, T-cells outnumber B-cells with distorted topography. Small to mediumsized B-cells are positive for PAX5, CD20, OCT2, and BOB1, and negative for CD5, CD10, BCL6, CyclinD1, MUM1,
CD43, and CD30. Large singly distributed atypical B-cells express CD20, PAX5(moderate), OCT2, BOB1, CD30, MUM1,
fascin, and CyclinD1(subset), and are negative for CD5, CD10, CD15, CD23, BCL6, LMP1, and EBER1(ISH). Small Tcells express pan T-antigens with a CD4:CD8 ratio of 5:1. Loose aggregates of CD4+ PD1+ CXCL13+ BCL6+ CD10- Tcells are associated with abundant and disrupted CD21+ follicular dendritic cell meshworks. Outside these aggregates,
fewer CD8+ CD57+ granzyme B+ perforin+ TIA1+ T-cells are scattered.
Flow cytometry reveals a minor expansion (5% of total events) of lambda-restricted CD5- CD10- B-cells. The majority of
lymphocytes are T-cells (93% of total events) that do not show overt aberrancy, though minor subset diminution in CD7
expression is noted. The CD4:CD8 ratio is 3:1.
Cytogenetics: Metaphase analysis shows the following abnormal karyotype: 47,X,?add(X)(q22),r(1)(p22q?25),
del(4)(q31q35),der(13)t(1;13)(p22;p11),del(14)(q24q32),+r[3]/48,sl,+mar[9]/46,XX[8]. FISH studies are negative for IGH
and TCL1A gene rearrangements.
Molecular Studies: Clonal IGH and IGK gene rearrangements are detected by PCR. TRB and TRG gene
rearrangements are polyclonal. High throughput sequencing (HTS) studies using a 40-gene panel enriched in lymphomaassociated genes detected a disease-associated nonsense variant in NOTCH2 (p.E2266*, variant allele fraction [VAF]:
36%) and a missense variant of uncertain significance in KLF2 (p.H296D, VAF: 18%).
Proposed Diagnosis: Marginal zone lymphoma with robust PD1+ T-cell hyperplasia
Interesting Feature(s) of Submitted Case:
1. This case offers an example of MZL associated with robust TFH cell expansion mimicking a T-cell lymphoma.
2. Gene rearrangement and HTS studies were essential in substantiating a diagnosis of MZL, including the presence of
NOTCH2 and KLF2 mutations, and absence of recurrent genetic aberrations seen in T-cell lymphomas of TFH origin.
3. Recognition of PD1+ T-cell hyperplasia in MZL may promote future investigation into the utility of immune checkpoint
inhibitor therapy in similar cases.
References: Hurwitz SN, Caponetti GC, Smith L, et al. Mutational Analysis Reinforces the Diagnosis of Nodal Marginal
Zone Lymphoma with Robust PD1-positive T-cell Hyperplasia. Am J Surg Pathol. 2021;45:143-145.
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EAHP22-LYWS-1040
SPLENIC DIFFUSE RED PULP SMALL B-CELL LYMPHOMA DIAGNOSED AT SPLENECTOMY
Miekan Stonhill* 1, Judith Ferry1, Aliyah Sohani1
1Pathology, Massachusetts General Hospital, Boston, United States
Case Description: A 61-year-old woman presented in 2016 with asymptomatic isolated lymphocytosis (WBC 26.5 k/uL,
83% lymphocytes). A bone marrow biopsy revealed low-grade B-cell lymphoma; the differential included splenic marginal
zone lymphoma, splenic diffuse red pulp small B-cell lymphoma, or B-cell lymphoma/leukemia, unclassifiable. The patient
was placed on surveillance. She gradually developed massive splenomegaly, underwent splenectomy in 2021, and was
subsequently diagnosed with splenic diffuse red pulp small B-cell lymphoma.
Biopsy Fixation Details: Tissue was sent fresh for flow cytometry and cytogenetics and fixed in B-plus for histology.
Frozen Tissue Available: No
Details of Microscopic Findings: The peripheral blood smear revealed many small lymphocytes with irregularly
distributed villous projections and round nuclei with clumped chromatin without prominent nucleoli. The bone marrow
biopsy showed an interstitial infiltrate of small mature lymphocytes comprising 30% of the cellularity; the remaining
marrow elements appeared normal. The splenectomy showed expansion of the red pulp by sheets of monotonous small
lymphocytes with condensed chromatin; the white pulp was atrophic with small residual follicular dendritic cell meshworks.
Splenic hilar lymph nodes were also involved by lymphoma.
Immunophenotype: Flow cytometry on the bone marrow showed a population of CD19+, CD20+, CD5 dim, CD10-,
CD23- B cells with monotypic kappa expression. Flow on the splenectomy showed an abnormal B cell population
consistent with that noted in the bone marrow. Immunohistochemistry on the splenectomy showed CD20 positivity, faint
IgG staining, and equivocal DBA44 staining in the lesional cells, which were negative for BCL10, BCL6, and cyclin D1,
excluding mantle cell and follicular lymphomas.
Cytogenetics: Cytogenetics on the bone marrow showed a t(14:18) translocation, consistent with peripheral blood FISH
which showed an IGH::BCL2 fusion. No cyclin D1 rearrangement or CLL-associated abnormalities were identified. No
metaphases were obtained in the splenectomy, but presence of the t(14;18) translocation was confirmed by FISH.
Molecular Studies: NGS on the bone marrow revealed no clinically significant single nucleotide variants, insertions, or
deletions. However, NGS performed on the splenectomy showed a pathogenic CXCR4 variant. There were no BRAF,
MYD88, NOTCH2 or TP53 mutations noted in either specimen.
Proposed Diagnosis: Splenic diffuse red pulp small B-cell lymphoma
Interesting Feature(s) of Submitted Case: Splenic diffuse red pulp small B-cell lymphoma (SDRPL) is a rare indolent Bcell lymphoma, making up less than 1% of non-Hodgkin lymphoma diagnoses and approximately 10% of lymphomas
diagnosed at splenectomy [1]. There is significant clinical, morphologic, immunophenotypic, and molecular overlap with
other entities such as splenic marginal zone lymphoma, hairy cell leukemia, and hairy cell leukemia variant; many
diagnoses are only made after splenectomy showing characteristic expansion of the red pulp by small lymphocytes. This
case is particularly interesting for its cytogenetic and molecular features: a t(14:18) translocation typically associated with
follicular lymphoma and a CXCR4 variant typically associated with lymphoplasmacytic lymphoma. IGH rearrangements
have been described in SDRPL, but FISH for t(14;18) was negative in all cases in one series[2]. Recurrent mutations
have been reported in the CXCR4 gene [3] among others.
References: 1. A. Traverse-Glehen et al, Leukemia & Lymphoma, doi:10.1080/10428194.2016.1196813
2. G. Kanellis et al, Haematologica, doi:10.3324/haematol.2009.013714
3. L. Jallades et al, Haematologica, doi:10.3324/haematol.2016.160192
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EAHP22-LYWS-1465
“ACCELERATED” NODAL MARGINAL ZONE LYMPHOMA (NMZL): BOUNDARIES OF NMZL TRANSFORMATION
INTO DIFFUSE LARGE B-CELL LYMPHOMA (DLBCL)
Jan Bosch-Schips* 1, Esmeralda de la Banda2, Juan Azcárate3, Davinia Fernández3, Andrea Espasa 2, Mónica
Fernandez2, Enric Gamundi2, Esther Alonso2, Mar Varela4, Fina Climent3
1Pathology, Hospital Universitari de Bellvitge-IDIBELL, L'Hospitalet de Llobregat, 2Cytohematology, 3Pathology, Hospital
Universitari de Bellvitge, 4Molecular laboratory, Institut Català d’Oncologia (ICO), Barcelona, Spain
Case Description: A 58-year-old woman with a clinical history of limited scleroderma associated with Sjögren’s syndrome
and Raynaud, presented in 2019 with supra- and infra-diaphragmatic lymphadenopathies and elevated serum IgM (17
g/L). She underwent surgical excision of cervical lymph node, and a diagnosis consistent with nMZL was rendered. She
started 1st line treatment with rituximab achieving partial response. Eight months later, the patient presented disease
progression stage IV-A-E with multiple lymphadenopathies, extensive extranodal involvement (splenic, gastric, adrenal,
cavum, uterine and bone), and elevated LDH and B2M. A new cervical lymph node biopsy was performed and was
diagnosed with incipient transformation of nMZL to DLBCL. She then began a first cycle of R-CHOP. Unfortunately,
clinical condition deteriorated, and patient died fifteen days later.
Biopsy Fixation Details: Formalin-fixed Paraffin-embedded
Frozen Tissue Available: Available
Details of Microscopic Findings: In the first biopsy (2019), findings showed lymph node architecture effacement
replaced by a polymorphous vaguely nodular proliferation composed of clusters of monocytoid cells, circled by a
population of small/medium sized lymphocytes with centrocytoid nuclei, and abundant plasmacytic differentiation in areas
between clusters along with presence of epithelioid histiocytes. In the following biopsy (2020), the lymph node showed
more diffuse effacement replaced by the same cohesive clusters of monocytoid cells, these surrounded by a lymphoid
and plasmacytic population with marked presence of larger blastoid-like cells.
Immunophenotype: IHC showed a CD20 positive population in which the clusters of monocytoid cells and scant larger
blastoid-like cells stood out. Plasma cells showed kappa light chain restriction. CD21 highlighted the presence of germinal
centers, probably colonized. Ki67 was approximately 30-40%. In the following biopsy (2020), after rituximab treatment,
immunohistochemical study showed residual CD20 population that matched the larger blastoid-like cells. These were also
positive for BCL6 and CD30. There was no evidence of dendritic cells nor remaining germinal centers. The plasmacytic
differentiated population was MUM1 and CD138 positive, with kappa light chain restriction. EBERs and P53 were
negative. Ki67 was approximately 60-70%, especially raised in monocytoid clusters, the larger blastoid cells, and plasma
cells.
Cytogenetics: Not performed
Molecular Studies: IGH gene rearrangement studies (Kappa deleting and FR3 primers) identified a single identical clonal
sequence. FISH studies did not reveal MYC, BCL2 or BCL6 rearrangements. No MYD88 L265P mutation identified. NGS
studies currently ongoing.
Proposed Diagnosis: Incipient transformation of nMZL to DLBCL (“accelerated” nMZL)
Interesting Feature(s) of Submitted Case: nMZL is a primary nodal B-cell neoplasm that resembles extranodal or SMZL
involving lymph nodes, without evidence of extranodal or splenic disease. Currently, one should diagnose transformation
of nMZL to DLBCL only if sheets of large cells are seen, reinforced by demonstration that there is no difference in
progression-free survival in MZL with more than 20% scattered large cells vs cases with fewer than 20%. Ki-67 stains
alone should also not be used because there is no agreed cutoff. However, our case demonstrates clinical, analytical, and
histological progression of nMZL (diffuse pattern, large blastoid cell population, an elevated Ki67 index), with aggressive
behavior albeit not fulfilling current criteria, underscoring that there is need for larger collaborative studies that can
delineate the boundaries of nMZL transformation.
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EAHP22-LYWS-1332
DLBCL TRANSFORMED FROM A SMZL WITH PLASMACYTIC DIFFERENTIATION, MYD88 AND NOTCH2
MUTATIONS
Marta Grau * 1, Cristina López1, 2, Gerard Frigola3, Alba Navarro1, 2, Gabriela Bastidas4, Ferran Nadeu1, 2, Laura Vicente5,
Armando López-Guillermo2, 4, Elías Campo1, 3, Estella Matutes4, Sílvia Beà1, 3
1Molecular pathology of lymphoid neoplasms, Institut d’Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS),
Barcelona, 2-, Centro de Investigación Biomédica en Red de Cáncer (CIBERONC), Madrid, 3Hematopathology Unit,
4Hematology, Hospital Clínic de Barcelona, Barcelona, 5Hematology, Consorci Sanitari de Terrassa, Terrassa, Spain
Case Description: 65-year old woman with a clinical history of breast cancer treated with surgery, chemo and
radiotherapy, in complete response. In June 2008, she had weight loss, fatigue and massive splenomegaly. WBC and
platelet counts were normal, serum LDH was high, and she had severe autoimmune hemolytic anemia (AIHA).
Splenectomy and an inguinal lymph node (LN) excision were performed. The spleen showed an expansion of the white
pulp by a lymphoid population that grew in the marginal zone and colonized the germinal centers, spreading also to the
red pulp. Cytologically, the proliferation was constituted by small cells with a plasmacytic differentiation intermingled with
large cells, with areas where the latter formed sheets, suggestive of splenic marginal zone lymphoma (SMZL) progressing
to diffuse large B-cell lymphoma (DLBCL). The cells were CD20+, CD79a+, BCL2+, IgD+ and had lambda light chain
restriction, with a proliferation index of 50-60%. The LN was affected by a lymphoproliferative process with a diffuse
pattern composed of large cells with plasmacytic differentiation, a proliferation index >95% and the same phenotype than
in the spleen. Epstein-Barr virus was negative in the LN. It was diagnosed as DLBCL with plasmacytic differentiation
transformed from a SMZL, with secondary hemolytic anemia. Corticosteroid therapy was started followed by R-CHOP,
and the patient achieved a complete response with resolution of the AIHA. In September 2010, represented with
lymphadenopathy, and symptomatic AIHA. A new axillary LN biopsy was performed.
Biopsy Fixation Details: Formalin-Fixed Paraffin-Embedded
Frozen Tissue Available: Yes
Details of Microscopic Findings: The 2010 LN showed an interfollicular expansion by an atypical lymphoid infiltrate
composed of large and small lymphocytes with plasma cell differentiation. Large cells were mostly sparsely arranged, but
there were also clusters of large cells.
Immunophenotype: Neoplastic cells were positive for CD20, CD79a and BCL2, and had lambda light chain restriction.
CD10 and BCL6 were negative, whereas MUM1 was positive in 10-20% of tumor cells. The proliferative index was 4050%.
Cytogenetics: FISH: BCL6: normal; MYC: 3 copies
Molecular Studies: The 3 samples (diagnostic LN and spleen; relapsed LN) had the same clonal IGH rearrangement. By
targeted sequencing using a 37-gene custom SMZL panel we found mutations in SPEN, KMT2D, NOTCH2, TNFAIP3,
KLF2 in all samples, whereas BCL10 and BRAF were only detected in the diagnostic samples. MYD88L265P was only
observed in the diagnostic and relapsed LN tissues. Truncating CXCR4 mutations were found exclusively in the relapsed
LN. Copy number alterations were assessed; the diagnostic LN showed a 9p21/CDKN2A loss and 12q gain; and the
relapsed LN had 9p21/CDKN2A loss and acquired gains at chromosome 4 and 8q/MYC. Using the Lymphgen tool the
case was assigned as BN2/MCD genetic DLBCL subtype.
Proposed Diagnosis: DLBCL transformed from a SMZL. The patient received R-ESHAP, then GEMOX, with no
response, and died due to disease progression in April 2011.
Interesting Feature(s) of Submitted Case: The clinical course of SMZL is usually indolent. Transformation to DLBCL
has been documented in 15% of cases but this event at diagnosis, like in the present case, is very rare. Of interest, the
loss of 9p21/CDKN2A, a high-risk alteration, was already detected at diagnosis, together with NOTCH2, TNFAIP3, and
KLF2 mutations (BN2 DLBCL), reinforcing the presence of transformation already at this time. Remarkably, MYD88L265P
was only detected in the diagnostic and relapsed LN, but not in the diagnostic spleen.
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EAHP22-LYWS-1309
NODAL MARGINAL ZONE LYMPHOMA EBV POSITIVE
Stefano Lazzi* 1, Margherita Vannucchi1, Virginia Mancini1, Noemi La Francesca1, Cristiana Bellan1, Lorenzo Leoncini1
1MEDICAL BIOTECHNOLOGY, AZ. OSPEDALIERA UNIVERSITARIA, Siena, Italy
Case Description: A 75-year-old woman with a past medical history of Raynaud syndrome and indeterminate connective
tissue disease treated with low dose corticosteroids, presented in 2018 for a rapidly growing swelling in the left parotid. A
diagnosis of Marginal B cell lymphoma was made and treated with chemotherapy (Bendamustine and Rituximab).She
presented in 2021 for a monolateral inguinal lymphoadenopathy with suspicious features on ultrasound exam. Computed
tomography did not detect any other site of involvement. Laboratory tests showed a leukopenia, lymphopenia, BJ
proteinuria, viral negative test for HCV, HIV, COVID-19.Considering her previous clinical history the inguinal lymph node
was surgically removed.
Biopsy Fixation Details: An enlarged lymph node measuring 3x2cm was fixed in neutral 10% formaline for 24 hours, and
paraffin embedded.
Frozen Tissue Available: NA
Details of Microscopic Findings: Lymph node architecture was replaced by a diffuse proliferation of small-medium size
cells with plasmacytoid features characterized by moderately abundant eosinophilic cytoplasm and an eccentrically
located round nucleus. Residual small lymphocytes, mature plasma cells and scattered large cells were also present,
admixed with collagen bands
Immunophenotype: The plasmacytoid cells were positive for CD79a, MUM1, CD38, BCL2 and CD5. A monoclonal
restriction for the kappa light chains immunoglobulins and for the M heavy chains were observed. The same cells were
negative for CD20, PAX5 (both positive only in the residual small B lymphocytes), BCL6, CD10, Cyclin-D1, MYD88. The
proliferative rate was low (Ki-67: 15%). Few reactive T lymphocytes were admixed, and rare colonized residual follicles
were revealed by CD21 and CD23 staining. Interestingly, all the neoplastic cells were strongly positive for EBV (EBERISH). The case diagnosed in 2018 was retrieved and showed a glandular tissue replaced by conspicuous lymphoid
infiltrate with reactive germinal centers in same areas and a diffuse proliferation of small to medium cells with
“monocytoid” features ( CD20+, CD5+, CD23-, Cyclin D1 – CD38- ), infiltrating the glandular epithelium in others. Large
cells with small nucleoli were also present. The ISH for EBER showed the positivity of the 10-20% of cells in the diffuse
prolipheration areas
Cytogenetics: NA
Molecular Studies: IGH gene rearrangement analysis by PCR in the 2018 case, showed a monoclonal peak of 339 bp in
FR1 and 137 bp in the FR3 on a polyclonal background. The analysis of IGH gene rearrangement on the current case
confirm the presence of a monoclonal peak in the FR1 and FR3 suggesting a clonal relation. In addition, a monoclonal
peak was also detected in FR2 and in VKD.
NGS and epigenetic study: ongoing
Proposed Diagnosis: EBV positive nodal marginal zone lymphoma with plasmacytoid differentiation.
Interesting Feature(s) of Submitted Case:
1. Our case represent an EBV MZL with nodal localization occurring in a patient without history of organ transplantation,
but with an autoimmune disease. Moreover we can speculate that the EBV positive clone, already present in the first
biopsy, may represent the trigger responsible for the dissemination and the plasmacytoid differentiation.
2. Interestingly, our case represents a CD5 positive nodal marginal zone lymphoma. CD5 positive MZL is rare (in nodal
8% cases) and raised the differential diagnosis of well-known CD5 positive B-cell neoplasms.
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EAHP22-LYWS-1031
NODAL MARGINAL ZONE LYMPHOMA WITH PD1+ T-CELL HYPERPLASIA MIMICKING A T-CELL LYMPHOMA
Stephanie N. Hurwitz* 1, Gabriel Caponetti1
1PATHOLOGY AND LABORATORY MEDICINE, HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA, Philadelphia,
United States
Case Description: A 60-year-old male presented with widespread lymphadenopathy. A lymph node (LN) excision
revealed an infiltrate suspicious for a T-cell lymphoma. However, PCR and massively parallel sequencing (MPS) studies
revealed findings that supported the diagnosis of nodal marginal zone lymphoma (nMZL), including variants in NOTCH2,
CREBBP, and KLF2. The patient was monitored without therapy for several months after which a prostatectomy with
pelvic LN excision revealed large B-cell transformation.
Biopsy Fixation Details: Neutral buffered formalin
Frozen Tissue Available: No
Details of Microscopic Findings: H&E-stained sections of an excised inguinal LN show complete effacement of LN
architecture by a nodular proliferation of pleomorphic, small to medium-sized lymphoid cells with irregular nuclei and
condensed chromatin. Between nodules there is variably prominent vasculature, and a polymorphous infiltrate of small to
large lymphoid cells with occasional immunoblastic or centroblastic appearance.
Immunophenotype: By immunohistochemistry, the nodular small cell infiltrate is composed of mostly CD3+ CD4+ PD1+
BCL6(subset)+ T-cells with no loss of T-cell markers. CD10 highlights few small lymphocytes of uncertain lineage. T-cellrich nodules are associated with intact and unexpanded CD21+ CD23+ follicular dendritic cell meshworks and are
surrounded by PAX5+ CD20+ MUM1+ CD30+ B-cells. Beyond these nodules and within sinusoids, there are abundant
CD20+ PAX5+ MUM1(subset)+ CD5- CD10- BCL6- BCL2- CD30- MYC- variably sized B-cells. The Ki-67 proliferative
index is 40-50% within the sinusoidal infiltrate and 10% within the T-cell-rich nodules. EBER1(ISH) is negative.
Flow cytometry reveals a minor population (5.1% of total cells) of surface light chain negative CD19+ CD20(bright)+
CD10+ CD5- B-cells that are present in a background of polytypic B-cells. T-cells account for 81% of total cells and show
a CD4:CD8 ratio of 5.0. A minor population of CD4+ T-cells (<2% of total cells) show the following immunophenotype:
CD7- CD10+ CD25(variable)+.
Cytogenetics: FISH studies are negative for a MYC rearrangement.
Molecular Studies: PCR-based studies reveal a monoclonal IGH gene rearrangement and polyclonal TCR gene
rearrangements. A 40-gene MPS panel identified a disease-associated variant in NOTCH2 (p.E2299Gfs*14, variant allele
frequency (VAF): <12%), and two variants of uncertain significance: KLF2 (p.A291T, VAF: 16%) and CREBBP
(p.S1436del, VAF: <12%).
Proposed Diagnosis: Nodal marginal zone lymphoma with PD1+ T-cell hyperplasia
Interesting Feature(s) of Submitted Case:
1. This case illustrates the substantial burden of T-cells with a T follicular helper (TFH) cell immunophenotype that may be
seen in nMZL, raising suspicion for a T-cell lymphoma.
2. The following findings were ultimately essential for the diagnosis of nMZL and to exclude involvement by a T-cell
lymphoma: monoclonal IGH gene rearrangement, polyclonal TCR gene rearrangements, detection of mutational variants
in NOTCH2, KLF2, and CREBBP frequently mutated in MZL, and absence of recurrent genetic aberrations described in
lymphomas of TFH origin.
3. Recognition of recently described patterns of nMZL-associated PD1+ T-cell hyperplasia and integration of MPS results
are useful in accurate diagnosis of T-cell-rich nMZL.
4. Follow up of this patient revealed large cell transformation of the untreated nMZL.
References: Hurwitz SN, Caponetti GC, Smith L, et al. Mutational Analysis Reinforces the Diagnosis of Nodal Marginal
Zone Lymphoma with Robust PD1-positive T-cell Hyperplasia. Am J Surg Pathol. 2021;45:143-145.
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EAHP22-LYWS-1037
A DIFFICULT CASE OF NODAL MARGINAL ZONE LYMPHOMA MIMIKING ANGIOIMMUNOBLASTIC T CELL
LYMPHOMA
Jennifer R. Chapman* 1
1Pathology, University of Miami and Sylvester Comprehensive Cancer Center, Miami, United States
Case Description: A 53-year-old woman presented with three weeks of fatigue, weakness, and 10 pound weight loss.
Laboratory data included WBC 2.0 10^3/uL, Hgb 8.5 g/dL, platelets 224 x0^3/uL, ANC 0.17 10^3/uL, and LDH 145 U/L
(normal 135-214). CT scan and PET imaging showed bulky and FDG avid left axillary lymphadenopathy. Biopsy of lymph
node was initially interpreted by an outside institution to be involved by angioimmunoblastic T-cell lymphoma. The patient
was started on CHOEP and received 2 cycles prior to seeking care at our institution.
Biopsy Fixation Details: Formalin fixed paraffin embedded tissue.
Frozen Tissue Available: No.
Details of Microscopic Findings: Lymph node excisional biopsy shows architectural distortion due to atypical
paracortical hyperplasia within which an abnormal lymphoid infiltrate is seen. Abnormal lymphoid cells are variable in
morphology but mostly small with variable lymphoplasmacytic features. Scattered large lymphoid cells are seen. There is
an associated polymorphic proliferation including small lymphoid cells with clear cytoplasm admixed with eosinophils,
plasma cells and histiocytes and atypical paracortical vascular proliferation with a focally arborizing pattern.
Immunophenotype: By immunohistochemistry, CD20 and PAX5 identify increased paracortical B-cells, predominantly
small to intermediate sized, which are negative for CD10, CD5, BCL6, and LM02. The small B cells are admixed with very
frequent small to intermediate sized, cytologically atypical T cells including atypically expanded T cells with T helper
immunophenotype based on coexpression of PD1, ICOS and BCL6. CD21 highlights networks of follicular dendritic cells
with focal disruption. In situ hybridization for EBER is negative. Kappa and lambda RNA ISH highlight polytypic plasma
cells. The Ki-67 proliferative rate among paracortical B and T- cells is low, less than 20%.
Cytogenetics: None.
Molecular Studies: PCR clonality assay was positive for a monoclonal immunoglobulin heavy chain gene arrangement
and negative for T-cell receptor gene rearrangement.
Targeted NGS analysis was negative for detection of TET2, RHOA, DNMT3a, and IDH2 mutations.
Proposed Diagnosis: Nodal marginal zone lymphoma with increased and atypical but reactive T follicular helper cells,
mimicking angioimmunoblastic T-cell lymphoma.
Interesting Feature(s) of Submitted Case: Based on the revised diagnosis, the patient's therapy was changed to RCHOP, which was chosen despite the diagnosis of marginal zone lymphoma due to her relatively aggressive clinical
presentation including B symptoms and high burden of PET avid disease in the left axilla. After three infusions of RCHOP, the plan is to do 3 additional infusions of rituximab followed by post-treatment PET and surveillance.
Interesting features: Differential diagnosis between nodal marginal zone lymphoma with increased T-helper cells and
angioimmunoblastic T-cell lymphoma can be difficult and require extensive ancillary testing.
References: Hurwitz SN, Caponetti GC, Smith L, Qualtieri J, Morrissette JJD, Lee WS, Frank DM, Bagg A. Mutational
Analysis Reinforces the Diagnosis of Nodal Marginal Zone Lymphoma With Robust PD1-positive T-Cell Hyperplasia. Am
J Surg Pathol. 2021 Jan;45(1):143-145. doi: 10.1097/PAS.0000000000001515. PMID: 32520760.
Egan C, Laurent C, Alejo JC, Pileri S, Campo E, Swerdlow SH, Piris M, Chan WC, Warnke R, Gascoyne RD, Xi L, Raffeld
M, Pittaluga S, Jaffe ES. Expansion of PD1-positive T Cells in Nodal Marginal Zone Lymphoma: A Potential Diagnostic
Pitfall. Am J Surg Pathol. 2020 May;44(5):657-664. doi: 10.1097/PAS.0000000000001414. PMID: 31764221; PMCID:
PMC8189156.
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EAHP22-LYWS-1051
NODAL MARGINAL ZONE LYMPHOMA WITH EXPANSION OF PD1-POSITIVE T-CELLS, MIMICKING A T-CELL
LYMPHOMA
Leonie A. S. Frauenfeld* 1, Achim Rau1, Falko Fend1, Leticia Quintanilla-Martinez1
1Institute for Pathology and Neuropathology, Universitätsklinikum Tuebingen, Tuebingen, Germany
Case Description: A 60-year-old woman presented with painfully enlarged axillary lymph node (LN). A LN biopsy was
taken (submitted). BM biopsy didn’t show lymphoma infiltrates. Further staging revealed inguinal LN and left kidney
involvement (clinical stage IV). Additionally, the patient was known to have autoimmune disorders including eosinophilic
granulomatosis with polyangiitis (Churg-Strauss syndrome) and a primary sclerosing cholangitis.
Biopsy Fixation Details: Formalin-fixed lymph node tissue.
Frozen Tissue Available: Frozen tissue not available.
Details of Microscopic Findings: The nodal structure was partially effaced by a diffuse polymorphic infiltrate of small to
medium-sized lymphoid cells. The cells showed mature chromatin, inconspicuous nucleoli and scant cytoplasm. Few
residual follicles were present . Additionally, scattered eosinophils were seen.
Immunophenotype: The small to medium sized, neoplastic population was CD20+, MUM1 partially +, kappa light chain
restricted, CD23-, CD5-, CyclinD1-, BCL6- and CD10-. The reactive T cell population was abundant with an unusual
phenotype including CD3+, CD5+, PD1+, ICOS +
and CXCL13-/+. No proliferations of FDC networks were seen. A differential diagnosis between nodal MZL and PTCL with
TFH phenotype was raised.
Cytogenetics: not done.
Molecular Studies: Clonality for IG and TCR was performed with Biomed-2 primers. IGH analysis was polyclonal but
IGK- VJ (277 and 288 bp) was monoclonal. TCR analysis was polyclonal in TCRB and TCRG. Targeted NGS-based
sequencing using a 78 gene panel demonstrated mutations in CD70 (c.430C>T, p.R144C, VAF 23%), IRF4 (c.295T>C,
p.C99R, VAF 18%), TMSB4X (c.-16-1G>A, splice site, VAF 13%) and BTG2 (c.420_435del, p.V141Afs, VAF 5%).
Proposed Diagnosis: Nodal marginal zone lymphoma with expansion of PD1-positive T cells mimicking a T-cell
lymphoma.
Interesting Feature(s) of Submitted Case: This case is an example of the recently described nodal MZL with prominent
expansion of PD1 positive T-cells, mimicking a T-cell lymphoma. The expansion of PD1+T-cells raised the differential
diagnosis of a PTCL with TFH phenotype that prompted us to perform clonality and targeted mutational analyses. It is
important to recognize this morphological MZL variant that might be difficult to diagnose, especially in small specimens or
needle biopsies. Therefore careful histological and molecular assessment is mandatory. According to the patterns
proposed by Egan et al (Am J Surg Pathol 2020, 44:657-664), (follicular, diffuse and normal distribution of the TFH cells)
this case corresponds to the diffuse pattern, which is the least frequently described pattern. The most frequent pattern is
the follicular pattern. The functional implications of the T cell proliferation remain unknown. Mutational analysis might be
helpful in these cases. The genomic landscape of marginal zone lymphomas (MZL) has been investigated in recent years
(Spina et al., Blood 2016 and Pillonel et al, Leukemia 2019), and although a broad range of gene mutations has been
observed, the most frequent recurrent mutations are KMT2D, NOTCH2 PTPRD, TNFAIP3 and KFL2. In this case none of
these mutations were identified. Nevertheless, CD70, IRF4 and BTG2 are recurrently affected in B-cell lymphomas,
though rarely observed in NMZL. Importantly, the case lacked recurrent genetic aberrations described in PTCL with TFH.
Another interesting aspect of this case is the association with autoimmune disorders. It is tempting to speculate that the
expanded PD1+T-cells might be related to the autoimmune disorders in this patient.
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EAHP22-LYWS-1052
SPLENIC MARGINAL ZONE LYMPHOMA
Sohaib M. Al-Khatib* 1, Shadin AbuBaker1, Marwa Barukba1, Mohammad Al Zoubi2
1Pathology and Laboratory Medicine, Jordan University of Science and Technology, Irbid, Jordan, 2Department of
laboratory medicine and cytogenetic, King Fahd University, Khobar, Saudi Arabia
Case Description: A 29-year-old male patient, presented with a history of recurrent lymphocytopenia, fever and
hypersplenism, underwent splenectomy.
CBC findings at admission:
WBC 3.07x10^3
RBC 5.13 x10^6
Hb 14.1g/dl
Platelets 164.0 x10^3
Lymphocytes 12.5%
Monocytes 4.1%
Neutrophils 82.5%
Eosinophils 0.3%
Basophils 0.3%

Biopsy Fixation Details: The lymph node biopsy was fixed in 20% non-buffered formalin. Paraffin-embedded specimen
was stained with routine Hematoxylin and Eosin (H&E) for histologic diagnosis.

Frozen Tissue Available: Not available.
Details of Microscopic Findings: The white pulps are expanded by mature looking lymphocytic infiltrate composed of
small lymphocytes admixed with medium sized clear lymphocytes with abundant pale cytoplasm and round nuclei. The
lymphocytic infiltrate extends into adjacent sinusoids and red pulps. By IHC studies, the lymphoma infiltrate is composed
of mature B-lymphocytes immunopositive for CD20, PAX-5 and aberrantly Bcl2; and immunonegative for CD3, CD5,
CD10, CD30, CD15, and Bcl6 immunostains. Ki67 in the infiltrate is estimated at 10%. The background spleen shows
residual lymphoid follicles with compressed germinal centrs.
Immunophenotype: CD20, CD3, CD5, CD10, CD30, CD15, PAX5, BCL2, BCL6, and Ki67.
Cytogenetics: Not available.
Molecular Studies: Not available.

Proposed Diagnosis: SPLENIC MARGINAL ZONE LYMPHOMA

Interesting Feature(s) of Submitted Case: The unusaul presentation with recurrent lymphocytopenia and fever.

References: Splenic marginal zone lymphoma
Vito Franco, Ada Maria Florena, and Emilio Iannitto
BLOOD, 1 APRIL 2003 , VOLUME 101, NUMBER 7
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EAHP22-LYWS-1054
MARGINAL ZONE LYMPHOMA WITH NOVEL NFKB2 3' ACTIVATING DELETION
Joshua Menke* 1, Lauren Lawrence2, Wei Gu2, Dita Gratzinger1
1Pathology, Division of Hematopathology, 2Pathology, Division of Molecular Pathology, Stanford University, Stanford,
United States
Case Description: This patient is a 72-year-old woman with a history of "chronic lymphocytic leukemia" for which she
received one cycle of rituximab/chlorambucil followed by ibrutinib. She presented to our hospital with a WBC 13.6 k/uL,
HGB 6.4 g/dl, PLT 127 K/uL and 71% atypical lymphocytes (9.7 K/uL). A IgM kappa paraprotein 2.4 g/dl was found.
Peripheral blood flow showed a kappa-monotypic B-cell population that expressed bright CD20, bright CD22, dim CD23,
partial CD11c, and lacked CD5, CD10, CD43, and CD103. The marrow showed prototypical features of marginal zone
lymphoma (MZL) described below, but with a novel NFKB2 3' activating deletion not described in MZL before. A follow up
left inguinal lymph node excision also shows MZL with identical morphology and flow immunophenotype to that seen in
the marrow and peripheral blood. The patient is noted to have massive splenomegaly, likely indicating splenic origin.
Biopsy Fixation Details: Formical-4 (formic acid/EDTA/formaldehyde)
Frozen Tissue Available: None
Details of Microscopic Findings: Bone marrow biopsy sections are hypercellular for age (90%) and show large sheets
of medium-sized monocytoid lymphoid cells occupying 70% of cellularity and associated with reactive germinal centers.
Immunostains performed show that the atypical lymphoid cells express CD20, CD23 (dim), MNDA, and BCL2 and lack
HGAL, BCL6, Annexin, cyclin D1 (BCL1), SOX11, LEF1 and c-Myc. The germinal center cells express BCL6 and HGAL
and lack BCL2. CD21 and CD23 highlight disrupted follicular dendritic cell meshworks underlying germinal centers. The
Ki-67 proliferation index in the atypical infiltrate is 5%. CD138 highlights plasma cells admixed with the atypical lymphoid
infiltrate. In situ hybridization staining for kappa and lambda demonstrate kappa restriction in plasma cells. In situ
hybridization staining for EBV is negative.
Immunophenotype: Flow cytometry demonstrates a kappa-restricted B-cell population, 44% of CD45-positive events,
expressing CD19, CD20, CD22, CD23(variable), CD79b, CD81, CD200 (variable), and CD38 (dim to negative); negative
for CD5, CD10, CD34, and CD43.
Cytogenetics: FISH does not show a MYC rearrangement. Routine cytogenetic karyotype showed interstitial deletion in
the long arm of chromosome 4. 46,XX,del(4)?(q25q27)[21].
Molecular Studies: A 164 gene heme-specific next generation sequencing (NGS) panel performed on fresh bone marrow
aspirate shows a pathogenic NFKB2 distal exonic deletion and two variants in EP300 of uncertain significance, although
one of the EP300 variants was immediately adjacent to a hotspot and suspicious for pathogenicity. No MYD88 mutation
was detected. The NFKB2 distal exonic deletion is caused by a 38 kp deletion between NFKB2 exon 18 and a
downstream intergenic region, resulting in deletion of portion of exon 18 and all of exons 19-23 of NFKB2. This has been
show to result in a truncated NFKB2 protein and an oncogenic gain of function with downstream activation of noncanonical NF-kappaB signaling (7651435).
Proposed Diagnosis: Marginal zone lymphoma with activating NFKB2 3' deletion.
Interesting Feature(s) of Submitted Case: To our knowledge, NFKB2 3' activating deletions have been described in
cutaneous T-cell lymphomas and diffuse large B-cell lymphoma, but not in marginal zone lymphoma. NFKB2 signaling
pathway activation is common across the spectrum of marginal zone lymphomas, nodal, extranodal, and splenic
(21881048, 22435566). NGS is not routinely performed in small B-cell lymphomas currently, but this case raises
questions about the methods and need for routine detection of structual variants.
References: PMID: 7651435, 21881048, 22435566, 26192916, 17548614, 17119127
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EAHP22-LYWS-1082
NODAL MARGINAL ZONE LYMPHOMA MIMICKING PERIPHERAL T CELL LYMPHOMA WITH TFH PHENOTYPE
Rebecca L. King* 1, Matthew Howard1
1Hematopathology, Mayo Clinic, Rochester, United States
Case Description: The patient is a 78 year old woman who presented for consultation to an outside oncologist in 2021. In
2019 she had a CT scan (for reasons unclear at this time) and was found to have two large left inguinal masses (largest
5.1 cm) and left pelvic adenopathy. PET scan was negative for disease elsewhere. She was diagnosed with peripheral T
cell lymphoma with T follicular helper phenotype on excisional lymph node biopsy of a left inguinal node. At that time, the
decision was made to follow the patient since she was well, and she was observed without therapy. In 2021 she now has
a normal CBC with 6 cm palpable lymph nodes in the left inguinal region on exam. She denies B symptoms and feels well.
Given the mismatch between the diagnosis and the clinical history, the oncologist submitted the 2019 tissue for pathology
re-review at our institution.
Biopsy Fixation Details: Formalin
Frozen Tissue Available: NA
Details of Microscopic Findings: Grossly the specimen was a single lymph node. However, there are two blocks in the
case which show distinct features. They will be described as block 1 and block 2.
Block 1 shows a polymorphous infiltrate including small lymphocytes, medium sized cells with pale cytoplasm but without
significant nuclear atypia, plasma cells, and immunoblasts including a few binucleate forms.
Block 2 shows a small area similar to Block 1 at the periphery, but the remainder of the node shows replacement by a
monotonous proliferation of small lymphocytes with round nuclei, condensed chromatin, and scant cytoplasm.
Immunophenotype: Block 1 reveals predominantly CD3 positive T cells that lack atypia and express CD5, CD2, CD7,
CD4, CD279, ICOS, CXCL13, and BCL6. There are also fewer small PAX5 and CD20 positive B cells compressed into
thin ribbons interlaced throughout the lymph node. Plasma cells and immunoblasts (CD20, PAX5 and CD30 positive) are
noted in these areas. No proliferation of CD21 positive FDCs is seen. EBER is negative. Kappa and lambda show kappa
restriction in the small B cells, immunoblasts, and a subset of plasma cells.
Block 2 reveals the majority to be replaced by sheets of small CD20 positive B cells with kappa restriction. The B cells
express BCL2 and are negative for BCL6, CD10, cyclinD1, CD5, IgD and CD23. The peripheral area similar to block 1
shows identical phenotyping to those described above. EBER is negative in this block as well.
Cytogenetics: NA
Molecular Studies: Clonal Ig gene rearrangement in Block 2 with small suspicious but identical peak in block 1.
Polyclonal T cell gene rearrangement in both blocks.
Proposed Diagnosis: Nodal marginal zone lymphoma with prominent reactive T follicular helper cell proliferation.
Interesting Feature(s) of Submitted Case: This is a dramatic example of a marginal zone lymphoma misdiagnosed as
peripheral T cell lymphoma with T follicular helper (TFH) phenotype due to a predominance of TFH cells over the B cells
in some sections. The expanded populations of TFH cells in marginal zone lymphoma has been recently recognized
(Egan et al. AJSP, 2019). Its importance lies mainly in the potential to mis-diagnose these cases as PTCL. The distinct
overgrowth of the TFH cells in this case is more extensive than other cases reported in the literature. This case highlights
the importance of assessing for clonality in challenging cases. This was not done at the time of initial diagnosis but kappa
light chain restriction was clear when we performed this staining. B and T cell gene rearrangements were then performed
to confirm our suspicion that the T cell process was reactive.
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EAHP22-LYWS-1084
IPSID/ALPHA HEAVY CHAIN DISEASE PRESENTING WITH BULKY MESENTERIC LYMPHADENOPATHY IN A
PATIENT WITH CHRONIC CAMPYLOBACTERIOSIS AND GIARDIASIS
Joseph Rohr* 1, Jeffrey J. Cannatella1, Pamela Althof1, Bhavana Dave1, Timothy C. Greiner1, Catalina Amador1, Hina
Naushad1
1Pathology and Microbiology, University of Nebraska Medical Center, OMAHA, United States
Case Description: A 20yoM immigrant from Nigeria and Somalia to the United States with no significant medical history
presented with fatigue, diarrhea, and lower extremity swelling. Laboratory workup revealed anemia and gastroenteritis by
five pathogens including Campylobacter jejuni and Giardia lamblia. CT revealed diffuse mesenteric lymphadenopathy with
small bowel thickening. A biopsy of a mesenteric lymph node revealed nodal marginal zone lymphoma without light chain
expression. He underwent treatment with bendamustine/rituximab. His diarrhea incompletely resolved despite
antimicrobial therapy, so endoscopy was performed which revealed IgA heavy chain disease. The initial node was then
interrogated and was also found to be IgA-restricted.
Biopsy Fixation Details: All tissue was fixed in formalin and processed as per standard protocol.
Frozen Tissue Available: A portion of lymph node was frozen.
Details of Microscopic Findings: Tissues were expanded by small-to-intermediate lymphocytes with abundant
cytoplasm and monocytoid to plasmacytoid morphology. The small bowel crypts were involved by atypical-appearing
lymphocytes.
Immunophenotype: Cells expressed CD19, CD79a, PAX5, CD43, BCL2, and IgA. Nodal cells expressed CD20, but
mucosal cells were negative. Ki67 ranged from 10-30%. They did not express light chain, T-cell markers, FDC markers,
BCL6, CD138, c-Myc, or other heavy chains. Flow cytometry on the initial node demonstrated separate CD20-low and
CD20-intermediate positive populations without light chain expression.
Cytogenetics: The nodal specimen had partial deletion of chromosomes 2 and 11 with additional material on 14q32 and
t(5;15), and a sideline also had partial loss of 16:
46,XY,del(2)(p10),t(5;15)(p15.1;q22),del(11)(q22q25),add(14)(q32)[11]/46,sl,del(16)(q22)[4]/46,XY[5]
Molecular Studies: FISH showed three copies of 8q24 and loss of one 14q32 without rearrangement. PCR for IGH did
not detect IGH rearrangement.
Proposed Diagnosis: Alpha heavy chain disease (α-HCD)
Interesting Feature(s) of Submitted Case: The malignancy came to attention by lymphadenopathy, and the
gastrointestinal symptoms were initially attributed to polymicrobial infection. The proposed diagnosis was only codified
after lack of resolution of gastrointestinal symptoms and biopsy. The CD20-CD138-α+ population is unusual for this
disease. Despite adequate antimicrobial and antineoplastic therapy, the infections are still detectable and the malignancy
is stable, suggesting a continued relationship between the infectious agents and the lymphoma.
References: Al-Saleem T and Al-Mondhiry H, Immunoproliferative small intestinal disease (IPSID): a model for mature Bcell neoplasms. Blood. 2005;105(6):2274-80.
Lecuit M et al., Immunoproliferative small intestinal disease associated with Campylobacter jejuni. NEJM
2004;350(3):239-48.
Rambaud JC et al., Immunoproliferative Small Intestinal Disease (IPSID): Relationships with α-Chain Disease and
"Mediterranean" Lymphomas. Springer Semin Immunopathol (1990) 12:239-250.
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EAHP22-LYWS-1090
TRANSFORMATION OF NOTCH3 MUTATED MARGINAL ZONE LYMPHOMA TO AGGRESSIVE LARGE B-CELL
LYMPHOMA
Julie Y. Li* 1, Camille Edwards2, Eric Burks1
1Department of Pathology & Laboratory Medicine, 2Department of Hematology and Oncology, Boston Medical Center,
Boston, United States
Case Description: A 75-year-old male was diagnosed of stage IV nodal marginal zone lymphoma (IgM, lambda)
involving bone marrow at Memorial Sloan Kettering Cancer Center (MSKCC) 2 years ago. On the marrow, FISH studies
were negative for t(11;14) and IgH rearrangement, NGS showed NOTCH3 c.2684C>T (p.P895L ), and negative
for MYD88 L265P and CXCR4. He was under clinical observation since then.
The patient currently presented with weight loss, and was found marked adenopathy and multiple intra-abdominal masses
by CT. Biopsies on left axillary lymph node and gastric mass were performed. The patient was treated with Rituxan for
palliative care and deceased 4 months later.
Biopsy Fixation Details: The left axillary lymph node and gastric mass biopsy specimens are fixed in 10% neutral
buffered formalin.
Frozen Tissue Available: NA
Details of Microscopic Findings: The lymph node’s architecture is effaced by a diffuse infiltrate of medium to large
lymphocytes with vesicular chromatin, central nucleoli. There are admixed singly distributed epithelioid histiocytes
(Figure.1) Gastric mass showed a glandular mucosa involved by atypical lymphoid infiltrate of similar cytologic features of
left axillary lymph node, lacking of epithelioid histiocytes in the background.
Immunophenotype: The atypical cells on both specimens are positive for CD20, MUM-1 and BCL2 with lambda light
chain restriction and high ki67 (60%), and are negative for CD5, CD10, c-MYC, cyclinD1, P53 and EBV-ISH (EBER).
SOX11 and BCL6 exhibit different patterns with SOX11+/BCL6- in lymph node vs SOX11-/BCL6+ in gastric mass.
Cytogenetics:
FISH studies (Left axillary lymph node): Negative for BCL6 fusion, CCND1/IgH, CCND3/IgH and CCND2
rearrangement.
FISH studies (gastric mass): Positive for GAIN of MALT1(86%), NOT rearrangement of MALT1. No rearrangement for
MYC, BCL2 or BCL6.
Molecular Studies: IgH gene rearrangement PCR (left axillary lymph node and gastric mass): The clonal IgH gene
rearrangement pattern is identical on these two specimens, suggesting they are clonally related.
Proposed Diagnosis: Aggressive B-cell lymphoma with lambda light chain restriction consistent with transformation of
nodal marginal zone lymphoma
Interesting Feature(s) of Submitted Case: This interesting nodal MZL lymphoma harbors NOTCH3 mutation and
transforms into aggressive large B cell lymphoma without BCL6 translocation. Notch signaling functions at several stages
of B cell development and DLBCL BN2 genetic subtype is characterized by NOTCH2 mutation with concurrent BCL6
fusion1-2. NOTCH3 express in all B cell stages in mouse with highest level in pro- and pre-B cells and low level in
peripheral B cellss, and to our best Knowledge, there is no NOTCH3 data available in human bone marrow B cells yet3-4.
It will be interesting to investigate the role of dysregulation NOTCH3 in the pathogenesis of B cell lymphoma, especially
MZL.
References: 1.GW Wright, DW Huang, JD Phelan et al. A Probabilistic Classification Tool for Genetic Subtypes of
Diffuse Large B Cell Lymphoma with Therapeutic Implications. Cancer Cell. 2020(4):551-56.
2. R Schmitz,GW Wright, DW Huang et al. Genetics and Pathogenesis of Diffuse Large B-Cell Lymphoma.N Engl J Med .
2018(15):1396-1407.
3. M Garis and LA Garrett-Sinha. Notch Signaling in B Cell Immune Responses. Front. Immunol. 05 February 2021 |
https://doi.org/10.3389/fimmu.2020.609324.
4. Y He and WS Pear. Notch signalling in B cells. Cell & Developmental Biology.2003(14):135–142.
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EAHP22-LYWS-1115
SPLENIC MARGINAL ZONE LYMPHOMA WITH LARGE CELL TRANSFORMATION
Kenneth Ofori* 1, Huang Xiaoyan1, Wen-Hsuan Lin1, Craig Soderquist1, Rebecca Leeman-Neill1, Bachir Alobeid1, Govind
Bhagat1
1Pathology and Cell Biology, Columbia University Irving Medical Center, New York, United States
Case Description: A 71-year-old male had a history of thrombocytopenia and hepatosplenomegaly, first noted 4 years
prior to presentation to our institution for worsening abdominal symptoms. A bone marrow biopsy had shown no evidence
of lymphoma. On admission, PET-CT scan demonstrated an enlarged spleen (24cm, SUV 6.8) with a hypermetabolic
focus (SUV 14.1). Peripheral blood (PB) flow cytometry (FC) identified a minute lambda light chain-restricted CD5- and
CD10- B-cell population. A splenectomy was performed, revealing a large spleen (2442 g) with granular splenic
parenchyma and two distinct nodules, each measuring 1.5 cm in greatest dimension. The pathologic findings were
diagnostic of splenic marginal zone lymphoma (SMZL) with large cell transformation. The patient is alive 2 years post
diagnosis. As further care was provided elsewhere, information about subsequent therapy is unavailable.
CBC: 2.81>12/36.2<67; MCV 93.8, Diff: Neut 62.9%, Mono 8.9%, Baso 0.4%, Eos 1.1%, Lymp 26%. LDH: 306 (normal
135-225). Hep C Ab -ve; Hep Bs Ag -ve; SPEP: No monoclonal protein. Kappa/Lambda FLC ratio: 0.66 (0.26-1.65)
Biopsy Fixation Details: Formalin.
Frozen Tissue Available: No.
Details of Microscopic Findings: Random sections showed expanded white pulp nodules. The follicles displayed
reactive germinal centers, attenuated mantle zones, and expansile marginal zones. Scattered micronodules were seen in
the red pulp. Sections of the discrete nodules showed intermediate to large-sized, pleomorphic lymphocytes.
Immunophenotype: FC demonstrated lambda light chain restricted B-cells with the following immunophenotype: CD19+,
CD79a+, CD20+, CD5-, CD10-, CD23(dim)+/-, CD38+, FMC7(dim)+, CD103-, CD11c -, CD25-, IgM+, sIgD(dim)+, and
CD43-.
By IHC, the expanded marginal zones showed the following immunophenotype: PAX5+, CD79a+, CD20+, CD5-, CD10-,
BCL6-, HGAL-, LMO2-, MUM1+/-, FOXP1+, Cyclin D1-, and BCL2+. CD21 and CD23 showed expanded and focally
disrupted FDC meshworks. The Ki-67 labeling index was <5%. The large pleomorphic cells within the nodules displayed a
similar phenotype, except for BCL6, HGAL, and CD23, which were positive. The Ki-67 labeling index was 60%,
approximately 10% of the lymphocytes were C-MYC+, only rare nuclear P53+ lymphocytes were observed.
Cytogenetics: Random spleen (RS): 48,XY,+X,+5[2]/48,idem,der(1)t(1;1)(p36.1;q21)[4]/48,idem,X,+i(X)(p10),der(1)t(1;1)(p36.1;q21)[11]/46,XY[5]
(FISH confirmed deletion of 1p36 and gain of 1q24).
Circumscribed nodule (CN): 50,XY,+X,+5,+11,+12[20]/46,XY[8]
Molecular Studies: IgH gene rearrangement analysis showed identical clonal peaks in PB, RS and CN specimens.
Proposed Diagnosis: Splenic marginal zone lymphoma with large cell transformation.
Interesting Feature(s) of Submitted Case: Large cell transformation is an uncommon and late event in the natural
history of SMZL (8.6% over 10 years). In the current case, large cell transformation of SMZL was detected at diagnosis.
Immunophenotypic, PCR and cytogenetic analysis of low-grade and transformed lymphoma confirmed clonal identity and
revealed transformation-associated immunophenotypic and karyotypic changes. A complex karyotype, as in our case, has
been associated with a higher risk of SMZL transformation(1).
References: 1. Bastidas‐Mora, Gabriela, et al. "Clinico‐biological features and outcome of patients with splenic marginal
zone lymphoma with histological transformation." British Journal of Haematology (2021).
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EAHP22-LYWS-1136
EPSTEIN-BARR VIRUS POSITIVE DIFFUSE LARGE B-CELL LYMPHOMA TRANSFORMED TO MARGINAL ZONE
LYMPHOMA
Natalia Papaleo* 1, carmen blazquez1, marta vidal1, Mercedes Solorzano1
1Pathology, Parc Tauli, Sabadell, barcelona, Spain
Case Description: An 89-year-old male patient, with a past history of monoclonal gammopathy (18g/I IgG, Lambda)
since 2017, presented palpable cervical enlarged lymph nodes. The ecography and the magnetic resonance imaging
showed a nodule on the left parotid gland, 28x18 mm in diameter, multiple nodules on the left parotid gland and
submandibular lymphadenopaties. Metabolically active lymphoproliferative disease supra and infradiaphragmatic, with
infiltration of the left parotid, was observed in the PET-scan.
An excisional lymph node biopsy was performed.
Biopsy Fixation Details: Frozen Tissue Available: Details of Microscopic Findings: The excised lymph node showed a disrupted architecture, occupied by a nodular
proliferation. The neoplastic cells were small with round nuclei and clear cytoplasm and resided in the marginal zones of
reactive B-cell follicles and extended into the interfollicular region and the follicles. Plasmacytic differentiation was
identified outside the follicles.
A diffuse area with sheets of large atypicall cells, with pleomorphic nuclei and prominent nucleoli, some of which displayed
Hodgkin-like features, was identified.
Immunophenotype: The neoplastic cells expressed CD20, BCL2, PD-1 and showed Lambda light-chain restriction. They
were negative for BCL6, CD10, CD5 and HHV8. CD21 highlights expanded and distorted follicular dendritic cells
meshworks. Proliferative index (ki67) was low.
The large cells expressed CD30; EBV, by in situ hybridization, was found in both follicular and diffuse areas. A high
proliferation index was present and so was p53 mutation.
Cytogenetics: FISH analyses showed BCL6 rearrangement in both follicular and diffuse areas; however,
no MYC or BCL2 rearrangement was found.
Molecular Studies: Immunoglobulin Kappa light chain rearrangement was observed.
MYD88 L265P negative.
Proposed Diagnosis: Epstein-Barr Virus Positive diffuse large B-cell lymphoma transformed to marginal zone
lymphoma.
Interesting Feature(s) of Submitted Case: Transformation to diffuse large B-cell lymphoma is uncommon, <10% of
cases of marginal zone lymphoma, and is still poorly defined.The genetic and molecular abnormalities underlying this
histological transformation are not well known.
Epstein-Barr Virus plays a role in tumor transformation in low-grade lymphomas, but has been rarely reported in this
neoplasia.
Rearrangement of BCL6 and p53 mutation might be associated with transformation.
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EAHP22-LYWS-1147
NODAL MARGINAL ZONE LYMPHOMA WITH CD23 EXPRESSION
Tapan M. Bhavsar* 1
1PATHOLOGY, THE GEORGE WASHINGTON UNIVERSITY MEDICAL CENTER, Washington, DC 20037, United States
Case Description: A 77-year-old female presented with diffuse lymphadenopathy (greatest 1.5-cm in bilateral axilla) and
small lung nodules (<5 mm). The laboratory results were relevant for gammopathy and hypercalcemia. A left axillary
lymph node biopsy was performed.
Biopsy Fixation Details: Left axillary lymph node biopsy; fixed in 10% neutral buffer formalin
Frozen Tissue Available: Not applicable
Details of Microscopic Findings: Sections of the left axillary lymph node biopsy showed fragments of node involved with
an inter-follicular atypical polymorphous cell proliferation composed of small-to-medium sized lymphocytes with
centrocyte-like morphology showing slightly irregular nuclear contours and clumped chromatin, many scattered, clusters
and focally increased/confluent transformed cells and plasma cells – focally infiltrating in the peri-nodal adipose tissue.
Few mitotic figures were identified. Many interspersed residual/reactive follicles (without definitive mantle zones) were
noted; no follicular colonization was evident. Vascularization was prominent. No Hodgkin/Reed-Sternberg like cells were
noted.
Immunophenotype: The inter-follicular atypical cell population was positive for PAX5, CD20 (weak/variable), CD79a
(weak/variable), BCL2 (strong), CD43, CD23, p53 and MUM1; showed a low-to-moderate proliferative fraction (20-30%;
1-2+/4 to focally 40%; 2+/4) on Ki-67; and was negative for CD5, CD10 and cyclinD1. CD3 stained many inter-follicular
reactive T-cells; no atypia. CD5 showed a distribution largely similar to CD3; no definitive expression on the atypical Bcells (i.e. a “two-tone pattern”) was identified. The germinal centers of the residual/reactive follicles were highlighted by
CD10 (weak) and BCL6; and are appropriately BCL2-negative – CD21/CD23 highlights associated largely intact/focally
fragmented dendritic meshwork. No mantle zones are evident on CD79a. CD30 highlights few para-follicular, scattered
and focally increased immunoblasts. CyclinD1 stains occasional scattered histiocytes. CD138 highlights many variablysized clusters of polyclonal (kappa and lambda) plasma cells. IgD was negative.
Cytogenetics: Cytogenetics: Normal female karyotype
FISH analysis: Normal CLL and myeloma panels
Molecular Studies: Not performed
Proposed Diagnosis: Nodal marginal zone lymphoma with CD23 expression
Interesting Feature(s) of Submitted Case: 1) Expression of CD23 – seen in approximately one-third of cases of nodal
marginal zone lymphoma (see ref.) and (2) differentiating from chronic lymphocytic leukemia/small lymphocytic lymphoma
(CLL/SLL): though B-cell markers showed weak expression, the lack of CD5 on neoplastic B-cells by flow cytometric
analysis and immunohistochemistry along with the pattern of involvement argues against CLL/SLL.
References:
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EAHP22-LYWS-1148
NODAL MARGINAL ZONE LYMPHOMA WITH INCREASED NUMBER OF LARGE CELLS
Tapan M. Bhavsar* 1
1PATHOLOGY, THE GEORGE WASHINGTON UNIVERSITY MEDICAL CENTER, Washington, DC 20037, United States
Case Description: A 75-year-old male was admitted for dyspnea and was found to have anemia, thrombocytopenia and
leukocytosis on blood work-up. PET/CT scan showed diffuse bulky lymphadenopathy above and below the diaphragm
(including cervical, mediastinal, retroperitoneal, mesenteric and inguinal lymph nodes), hepatosplenomegaly with high uric
acid and LDH levels. A right axillary lymph node biopsy was performed.
Biopsy Fixation Details: Right axillary lymph node biopsy; fixed in 10% neutral buffer formalin
Frozen Tissue Available: Not applicable
Details of Microscopic Findings: Sections of the right axillary lymph node biopsy showed dense/diffuse proliferation of
small-to-medium atypical lymphocytes with round-to-slightly irregular nuclear contours and variably clumped chromatin
showing a low mitotic activity with interspersed multifocal variably-sized irregular mostly peri-vascularly distributed slightly
paler collection of cells including many large cells with centroblastic and immunoblastic morphology admixed with few
small-to-medium sized lymphocytes including plasmacytoid forms; mitotic figures were evident amidst this infiltrate. No
sheets of large atypical cells were identified. Focal infiltration of the atypical lymphoid infiltrate in adjacent adipose tissue
was seen. No cells with Hodgkin/Reed-Sternberg-like morphology or residual/reactive follicles were noted.
Immunophenotype: The dense/diffuse atypical lymphocytic population was positive for CD20, CD79a, BCL2, CD21,
CD23 and CD43; showed a hint of kappa-light chain restriction; and were negative for CD5, CD10 (highlighted stroma),
BCL6, cyclinD1, MUM1 and EBER in-situ hybridization. No meshworks were evident on CD21/CD23. The paler collection
of cells showing an increased number of larger cells were positive for CD20 (variable), BCL2 and MUM1; showed
few/focal positivity for C-MYC and p53; and were negative for CD10 and BCL6. Ki-67 showed variable proliferation
fraction – low (5-10%; 0-1+/4) in the dense/diffuse atypical lymphoid proliferation and moderate (30-40%; 2+/4) in areas
with larger cell population, with an overall low proliferative index (20-25%; 1+/4). CD3/CD5 highlighted few scattered and
focal small collections of reactive T-cells; no atypia. CD30 stained rare scattered immunoblasts. Kappa and lambda
stained occasional polyclonal plasma cells.
Cytogenetics: Not performed
Molecular Studies: Not performed
Proposed Diagnosis: Nodal marginal zone lymphoma with increased number of large cells
Interesting Feature(s) of Submitted Case: (1) Nodal marginal zone lymphoma with focally increased number of large
cells and mitoses – might explain the aggressive clinical course (2) An intermediate category of marginal zone lymphoma
with increased large cells is favored that has an increased risk of transformation
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EAHP22-LYWS-1150
SPLENIC DIFFUSE RED PULP SMALL B-CELL LYMPHOMA (SPLENIC MARGINAL ZONE LYMPHOMA, DIFFUSE
VARIANT): A RARE ENTITY
Tapan M. Bhavsar* 1
1PATHOLOGY, THE GEORGE WASHINGTON UNIVERSITY MEDICAL CENTER, Washington, DC 20037, United States
Case Description: A 70-year-old female presented with right knee osteoarthritis and splenomegaly, and splenectomy
was performed
Biopsy Fixation Details: Spleen (1087 gm); fixed in 10% neutral buffer formalin
Frozen Tissue Available: Not applicable
Details of Microscopic Findings: Sections of the spleen showed diffuse involvement and expansion of the red pulp
cords with clusters and sheets of monotonous population of small to medium-sized lymphocytes with round/regular
nuclear contours, dispersed to variable chromatin, occasional lymphocytes with small nucleoli and pale eosinophilic
cytoplasm with subtle plasmacytoid features. No follicular replacement, biphasic cytology or marginal zone infiltration was
evident. Mitotic activity appeared low. Occasional residual/reactive (including rare atretic) follicles were noted.
Immunophenotype: The atypical lymphocytes were positive for CD20, CD79a, PAX5, BCL2 (weak), BCL6 (very weak)
and CD43 (subset); showed an overall low proliferative fraction (10-15%; 1+/4) on Ki-67; and were negative for CD5,
CD23, CD25, cyclinD1, CD10, MUM1, C-MYC, p53, CD138, IgG, IgD, IgM, kappa and lambda. Special stain for reticulin
showed focal fragmentation and no increase in reticulin fibers.
CD3/CD5 and CD43 highlighted few interspersed scattered and collections of reactive T-cells (no atypia) in an appropriate
distribution; CD4 and CD8 highlight a subset of T-cells (CD4 > CD8). CD8 additionally highlighted splenic sinusoids. CD10
(weak), BCL6 and Ki-67 (few with polarization) highlighted the germinal centers of the residual/reactive follicles that are
appropriately BCL2-negative – CD21/CD23 highlighted associated intact (including few regressed) follicular dendritic
meshwork; IgM/IgD and CD79a highlighted the intact mantle zones. MUM1, CD138 and CD79a highlighted occasional
scattered and perivascular polyclonal (kappa and lambda) plasma cells. CD30 stained rare parafollicular/scattered
immunoblasts. C-MYC stained few scattered positive cells. EBER in-situ hybridization was positive in rare cells; and was
largely negative.
Cytogenetics: Not performed
Molecular Studies: Not performed
Proposed Diagnosis: Splenic diffuse red pulp small B-cell lymphoma (Splenic marginal zone lymphoma, diffuse variant)
Interesting Feature(s) of Submitted Case: (1) Uncommon lymphoma with a diffuse pattern of involvement of the splenic
red pulp by small monomorphic B-cells (2) Provisional entity requiring additional molecular studies to define its main
features and diagnostic markers
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EAHP22-LYWS-1151
SPLENIC MARGINAL ZONE LYMPHOMA WITH CLONAL T-CELL TFH POPULATION OF UNDETERMINED
SIGNIFICATION
Marie Parrens* 1, Audrey Gros2
1pathology, 2Tumour Biology, Bordeaux university Hospital , Bordeaux , France
Case Description: Clinical history: SEX: M
AGE: 53
The patient is a 53 year old man. In June 2021, in a context of general condition alteration, with a loss of 5 kg associated
with pain in the left flank, a thoracic-abdominal-pelvic computed tomography was performed objectifying an isolated
splenomegaly with focus of splenic infarction. No adenomegaly was detected. The biological assessment showed a discreet
inflammatory syndrome, a moderate anemia above 10g and significant eosinophilia at around 3G /l. The patient is HIV, HCB
and HCV negative. A splenectomy was performed. In November 2021, the patient was in remission without additional
treatment.
Biopsy Fixation Details: Mode of fixation - formalin
Frozen Tissue Available: Frozen tissue available : yes
Details of Microscopic Findings: The spleen weight was 780g. Macroscopic examination revealed a diffuse
micronodular appearance of the white pulp. Histological examination revealed a lymphomatous proliferation starting from
the white pulp and secondarily extending into the red pulp. The nodules within the white pulp were composed of small to
medium-sized cells, without plasmacytic differentiation. Several blastic cells were seen around and in the nodules without
clustering admixed with scattered eosinophils.
Immunophenotype: Positive: CD20, OCT2, BOB1, PAX5, CD19, CD79a, CD38, DBA44 (CD72 heterogeneous labeling
essentially at the nodules periphery and inconsistently in the red pulp). Ki67 (20% underlining in and out the nodules the
presence of numerous activated B cells CD30+ without criteria for transformation).
Negative: CD3, CD5, BCl6, CD10, CD23, BCL2 including E17 clone (positive on T-cells), Cycline D1, EMA, IgD,CD15,
GATA3 HHV8, EBERs. Absence of kappa/lambda light chain restriction.
Presence of numerous CD3 + CD5 + CD7 + T cells mainly CD4 + expressing the TFH marker PD1and ICOS CD278
without significate expression of BCL6, CD10 and CXCL13. Those cells were located in the nodules without evidence for
rosetting.
CD23 and CD21 showed residual dendritic follicular networks
Cytogenetics: FISH BCL2, BCL6, del1p36 : negative
Molecular Studies: B-cell clone (BIOMED2)
T-cell clone (TCRB), TCRG polyclonal (BIOMED2)
NGS-B data: NOTCH2 and TNFRS14 mutations
NGS-T data: FAS and KMT2C mutations
Proposed Diagnosis: Splenic marginal zone B- cell lymphoma with a clonal T- TFH cells population of undetermined
signification.
Interesting Feature(s) of Submitted Case: the proposed diagnosis may discuss a peripheral follicular T-cell lymphoma,
however molecular studies (clonal B, NOTCH2 mutation), clinical presentation and course are not in favor.
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EAHP22-LYWS-1165
SPLENIC MARGINAL ZONE LYMPHOMA WITH BIRC3 MUTATIONS
Gabriel Caponetti* 1, Dorottya Laczko1
1Department of Pathology and Laboratory Medicine, University of Pennsylvania, Philadelphia, United States
Case Description: A 79-year-old female with no history of hematolymphoid malignancy, autoimmune disease,
immunosuppression, or viral infections (including HCV) presented with altered mental status, a urinary tract infection, and
hyperglycemia. A CBC revealed mild leukocytosis, normocytic anemia and thrombocytopenia. A peripheral blood (PB)
smear showed 56% small/medium-sized atypical lymphocytes with oval nuclei, speckled chromatin, variably conspicuous
nucleoli, and scant/moderate cytoplasm without obvious projections. CT scans showed marked splenomegaly with
numerous splenic nodules, and diffuse lymphadenopathy. Serum capillary protein electrophoresis and immunofixation:
peak in the gamma region (0.6 g/dL) containing closely migrating free lambda light chain and IgG kappa bands.
Biopsy Fixation Details: BM biopsy fixed in zinc formalin and decalcified in formical
Frozen Tissue Available: N/A
Details of Microscopic Findings: BM aspirate: small/medium-sized atypical lymphoid cells with round/irregular nuclei,
condensed chromatin and scant/moderate cytoplasm, some with plasmacytoid morphology (~40% of cellularity in this
partially hemodilute specimen).
BM biopsy: mildly hypercellular marrow (~40%) with occasional small/medium-sized lymphoid cells with round to slightly
irregular nuclei, condensed chromatin, scant amounts of cytoplasm, and scattered interstitial or sinusoidal patterns of
infiltration.
Immunophenotype: Immunohistochemistry (BM biopsy): The atypical lymphoid infiltrate is positive for CD20 and PAX5,
and negative for BCL-1, BCL-6, SOX11 and CD25, and accounts for approximately 15% of the marrow cellularity. CD20
and PAX5 reveal a scattered interstitial pattern and a focally sinusoidal pattern of marrow infiltration. CD138, kappa, and
lambda immunostains highlight <5% polytypic plasma cells.
Flow cytometry (BM aspirate and PB): A CD19+ CD20+ CD22+ CD38(dim)+ CD1d+ CD11c(subset, dim)+ CD5- CD10CD25- CD103- CD123- CD200- surface kappa-restricted B-cell population with low forward and side light scatters
accounts for 45% and 14% of total events on blood and bone marrow aspirate, respectively.
Cytogenetics: Conventional cytogenetics (BM aspirate): Normal female karyotype: 46, XX [20]
FISH studies (BM aspirate): No translocations/rearrangements in BCL6, IGH, or MALT1
Molecular Studies: Massively parallel sequencing studies (40-gene lymphoma panel, BM aspirate) identified the
disease-associated variants BIRC3 p.Y410* (VAF: 16%), BIRC3 p.C572* (VAF: 16%), and TP53 p.K319* (VAF: 17%).
Proposed Diagnosis: CD5- CD10- low-grade B-cell lymphoma, favor splenic marginal zone lymphoma
Interesting Feature(s) of Submitted Case: BIRC3 and TP53 mutations are found in ∼11% and 10-22% of cases of
SMZLs, respectively. Inactivating BRIC3 mutations activate the non-canonical NFκB pathway. While TP53 mutations
seem to be associated with adverse prognosis in SMZL, the prognostic value of BIRC3 mutations in SMZL is unknown.
Ibrutinib has shown an overall response rate of 62% in SMZL; however, BIRC3 mutations confer resistance to ibrutinib. To
our knowledge, the BIRC3 p.Y410* and TP53 p.K319* mutations have not been previously described in SMZL. BIRC3
mutations are not specific for SMZL and cannot be used as diagnostic biomarkers. A specific analysis of BIRC3 mutations
in SMZL (and other marginal zone lymphomas) may help tailor therapy for these patients and determine their prognostic
value. Unfortunately, the patient was lost to follow up before any management plan could be implemented.
References: PMID: 21881048, 34590593, 27503810, 29657712, 28288716, 31371416, 33227125
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EAHP22-LYWS-1168
NODAL MARGINAL ZONE LYMPHOMA WITH INCREASED T FOLLICULAR HELPER CELLS MIMICKING
ANGIOIMMUNOBLASTIC T-CELL LYMPHOMA
Atif Saleem* 1, Brent Tan2
1Pathology, 2Hematopathology, Stanford University School of Medicine, Palto Alto, United States
Case Description: The patient is a 91-year-old female with a history of chronic anemia and weight loss of unclear
etiology. Pertinent workup included CT chest imaging showed mediastinal and hilar lymphadenopathy, prompting lymph
node biopsy.
Biopsy Fixation Details: Formalin.
Frozen Tissue Available: N/A.
Details of Microscopic Findings: Histologic sections show an atypical lymphoid infiltrate composed of small, medium,
and scattered large-sized atypical lymphocytes surrounding and permeating between and into reactive follicles. In
scattered foci, marked interfollicular expansion by the atypical infiltrate is seen. The smaller lymphocytes show centrocytelike and monocytoid morphology characterized by condensed nuclear chromatin and increased pale cytoplasm. A
background increase in arborizing vessels is appreciated.
Immunophenotype: The atypical lymphoid infiltrate, including the centrocyte-like and monocytoid cells express CD20
and BCL2 (subset, dim). CD3 and CD5 highlight an accompanying T cell rich infiltrate; a notable subset of T cells express
PD1 and BCL6 and are distributed in a diffuse, mainly extrafollicular pattern. Germinal centers are highlighted by CD10
and BCL6. CD21 and CD23 highlight follicular dendritic cell (FDC) meshworks, a subset of which are tightly clustered or
disrupted/expanded. Ki-67 shows a proliferative rate of 20% overall, and 10% in T cell rich areas. Kappa and lambda (ISH
and protein) appear to show a faint kappa-restriction among some B cell areas. EBV (EBER ISH) highlights rare cells.
Flow cytometry interpretation is hindered by demised tissue viability and shows nonspecific immunoreactivity with a
suggestion of increasded CD4:CD8 ratio (9.3) and no monotypic B-cell population detected.
Cytogenetics: N/A.
Molecular Studies: Next-generation sequencing (NGS) studies performed at Stanford detected 2 clonal immunoglobulin
kappa light chain (IGK) gene rearrangements, and no clonal T cell receptor gene rearrangements. An actional mutational
panel by NGS detected NOTCH2, CCND3, IRF8, and NOTCH1 mutations.
Proposed Diagnosis: Nodal marginal zone lymphoma with increased T follicular helper (Tfh) cells
Interesting Feature(s) of Submitted Case: One of the initial differentials included AITL and other nodal lymphomas of T
follicular helper cell origin given the prominent PD1+ Tfh cell infiltrate arranged in a diffuse extrafollicular pattern,
expanded FDC meshworks, and rare EBER+ cells; this added to the diagnostic conundrum with a T-cell rich B-cell
lymphoma. Key immunomorphologic features distinguishing the case as a nodal marginal zone lymphoma (MZL) included
the cytologic atypia of B cells, minimal atypia of T cells, irregular FDC meshworks associated with B cells, and the
suggestion of kappa restriction. Molecular studies detected clonal IGK gene rearrangements and NOTCH2, CCND3,
IRF8, and NOTCH1 mutations which supported the final diagnosis of nodal MZL with increased Tfh cells. Few studies on
nodal MZL with increased Tfh cells have shown that a diffuse extrafollicular distribution of the Tfh cell component, as seen
in the current case, represents the least common pattern. Arriving at this final diagnosis had crucial implications on the
treatment regimen, demonstrable as the patient’s positive clinical and radiographic response to single agent rituximab;
this is in contrast to a more intensive/toxic treatment protocol that would have been considered in the setting of AITL.
References: PMID: 31764221 and PMID: 32520760.
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EAHP22-LYWS-1177
A CASE OF PEDIATRIC MARGINAL ZONE LYMPHOMA WITH HUGE EXPANSION OF PD1+ T-CELLS.
Catherine CHASSAGNE-CLEMENT* 1, Julie GERVASONI1, Ghazi HADJ AMARA2
1BIOPATHOLOGIE, CENTRE LEON BERARD, LYON, France, 2ANAPATH, CH CAYENNE, CAYENNE, French Guiana
Case Description: A case of a 16-year-old female presented with an obstructive tumor of the oropharynx referred in
consultation. Ultrasound scan revealed a tumor of the medial part of the oropharynx (lingual tonsil) measuring 37 x 37 x
50 mm without cervical lymphadenopathy. There were neither B symptoms, nor biological abnormalities (leucocyte count,
LDH). EBV, HIV, HTLV1 serology tests were unknown. Chest-abdomen-pelvis CT scan was not done so far. A surgical
biopsy was performed.
Biopsy Fixation Details: 4% neutral buffered formol
Frozen Tissue Available: Available
Details of Microscopic Findings: Tonsillar architecture was totally effaced with numerous dark expansive and irregular
follicles showing progressive transformation of germinal center-like changes. There was neither germinal residual center
nor pop-corn cells. The follicles were surrounded by sheets of medium monocytoid and centrocyte-like cells. There were
large scattered transformed cells and a few mitosis in these light inter-follicular areas.
Immunophenotype: CD20 stain highlighted the follicules and inter-follicular areas. CD79a and PAX5 stainings
demonstrated a lower intensity in the light inter-follicular areas with Bcl2 heterogeneous positivity and CD43 negativity.
IgD stain highlighted the expanded irregular mantle zone and PTGC-like features. CD21 stain demonstrated an expanded
and disrupted follicular dendritic cells meshwork. There were numerous CD3+/CD4+ T-cells in intra-follicular areas. Tcells expressed strongly PD1 and formed nodular or irregular aggregates. Rare cells were stained for CXCL13. CD10 and
Bcl6 stainings highlighted scattered cells in the follicules, but CD10+ cells were unstained for PAX5 and matched T-cells.
The Ki67 staining demonstrated no residual germinal center and highlighted 20-25% of proliferative cells in the light interfollicular areas. CD30 staining demonstrated positive intra-follicular cells, unstained for CD15, matching T-cells by a
majority. There were no light chain restriction by ISH. EBV ISH was negative.
Cytogenetics: No
Molecular Studies: Monoclonal IgH gene rearrangement was identified, but no monoclonal TCRG (BIOMED-2)
No pathogenic mutation identified by Whole Transcriptome Sequencing
Proposed Diagnosis: Pediatric marginal zone lymphoma with huge expansion of PD1+ T-cells.
Interesting Feature(s) of Submitted Case: Increase of PD1+ T-cells in germinal centers has already been described in
pediatric MZL but cases with such atypical expansion of TFH cells are rare and challenging for diagnostic.
Tonsillar location of pediatric extra-nodal marginal zone lymphoma has never been described.
References: Indolent lymphomas in the pediatric population: follicular lymphoma, IRF4/MUM1+ lymphoma, nodal
marginal zone lymphoma and chronic lymphocytic leukemia. L Quintanilla-Martinez and al. Virchows Arch 2016.
Expansion of PD1-positive T Cells in Nodal Marginal Zone Lymphoma. A Potential Diagnostic Pitfall. C Egan and al. Am J
Surg Pathol 2020.
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EAHP22-LYWS-1211
SPLENIC B CELL LEUKEMIA/LYMPHOMA UNCLASSIFIABLE, MORE CONSISTENT WITH SPLENIC DIFFUSE RED
PULP LYMPHOMA (SDRPL)
Juan F Garcia* 1, Monica Estevez2, Carlos Montalban2
1PATHOLOGY, FUNDACION MD ANDERSON (NIF G82822941), 2HEMATOLOGY, MD ANDERSON CANCER CENTER
MADRID, Madrid, Spain
Case Description: 71-year-old man with back pain
Peripheral blood (PB) lymphocytosis (14313/μl) and splenomegaly (20 x 18 x 8 cm).
Medium-large lymphocytes in the PB smear, with abundant pale cytoplasm, the majority with villous processes,
suggesting splenic marginal zone lymphoma. Some size variability and some larger cells with prominent single nucleolus.
Bone marrow biopsy: interstitial and intrasinusoidal infiltration by mature lymphocytes; IHC: CD20+, CD79a+, CD5-,
CD23-, LEF1-, Ciclina D1-, CD123-, MNDA-, IgD-, CD138-.
Diagnosis: consistent with splenic B cell lymphoma, splenic marginal zone lymphoma vs splenic diffuse red pulp
lymphoma (SDRPL).
W&W was initially decided, but due to rapid lymphocyte duplication and pain, splenectomy was proposed (Nov-21)
Biopsy Fixation Details: EDTA-based (Surgipath Decalcifier and fixative)
Spleen: buffered formaldehyde
Frozen Tissue Available: Yes, from splenectomy specimen
Details of Microscopic Findings: Bone marrow biopsy: interstitial and intrasinusoidal infiltration by mature B
lymphocytes.
Splenectomy specimen; diffuse infiltration of the red pulp by a monomorphic lymphoid population.
Immunophenotype: PB immunophenotype: CD20++, CD19++, CD5-, CD23-, CD79b+, CD200-, CD11c++, CD25-,
CD103-, CD38-, CD10-, CD27-, lambda chain restriction
Bone marrow biopsy IHC: CD20+, CD79a+, CD5-, CD23-, LEF1-, Ciclina D1-, CD123-, MNDA-, IgD-, Annexin A1-,
CD138-.
Cytogenetics: FISH negative for del (7q), t(11;14), t(14;18), and del(17p)
Molecular Studies: Negative for BRAF mutation.
NGS mutational analysis in process, will be presented.
Proposed Diagnosis: Splenic B cell leukemia/lymphoma unclassifiable, more consistent with splenic diffuse red pulp
lymphoma (SDRPL).
Interesting Feature(s) of Submitted Case: Overlapping features with splenic B cell neoplasm with hairy cell features /
hairy cell leukemia-variant.
Follow-up: after splenectomy, lymphocytosis continued to increase exponentially.
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EAHP22-LYWS-1250
MARGINAL ZONE LYMPHOMA IN A PATIENT WITH AUTOIMMUNE DISEASE AND IATROGENIC IMMUNE
SUPPRESSION
Bobbie Pelham-Webb, PhD* 1, Genevieve Crane, MD PhD2, Susan Mathew, PhD1, Wayne Tam, MD PhD1, Amy
Chadburn, MD1
1Pathology and Laboratory Medicine, Weill Cornell Medicine, New York, 2Laboratory Medicine, Cleveland Clinic,
Cleveland, United States
Case Description: A 74-year-old woman with Sjogren syndrome, cryoglobulinemia, IgM monoclonal gammopathy,
peripheral neuropathy, and six years of intermittent autoimmune flares treated with systemic immunosuppressants,
presented with fatigue and new palpable axillary lymph nodes. A PET CT showed hypermetabolic cervical, intrathoracic,
and pelvic lymph nodes (SUV maximum 67.2). Laboratory studies showed mildly elevated LDH, biclonal IgM kappa serum
protein, elevated kappa/lambda free light chain ratio, and cryoglobulin precipitate of 4%. A cervical lymph node biopsy
was performed. The Epstein Barr virus (EBV) viral load post-biopsy was 2223 cpy/mL (normal <199cpy/mL).
Biopsy Fixation Details: Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: The lymph node tissue was largely effaced by an infiltrate of plasma cells and
plasmacytoid lymphocytes. These cells showed a wide range of nuclear sizes including some larger forms.
Immunophenotype: By immunohistochemistry, the abnormal cells were kappa restricted, diffusely CD38 and partial
CD79a positive and lacked CD138. A subset of neoplastic cells showed weak CD20 expression. Immunostaining for
CD21 and CD23 highlighted scattered partially disrupted residual follicular dendritic cell meshworks, and CD3 and CD5
identified interspersed T cells. CD5 was not convincingly seen on the plasmacytic infiltrate. In situ hybridization for EBV
(EBER probe) was diffusely positive. LMP-1 appeared focally positive.
Flow cytometry showed a large CD19+, CD38+ B cell population with surface and cytoplasmic kappa expression that was
negative for CD20, CD10, CD5, CD23, CD56 and dim/negative for CD138. In addition, a small population of CD20+,
CD19+, sKappa+, dim CD5+ cells was present.
Cytogenetics: 46,XX,i(18)(q10),add(21)(p12)[8]/47,idem,+18[5]/46,XX[6]
Clonal abnormalities included an isochromosome for the long arm of chr18, additional chromosomal material of unknown
origin on 21p and trisomy 18.
Molecular Studies: Monoclonal IgH and IgK rearrangements
Weak TCR gamma clonal band in a polytypic background
NGS targeted sequencing: in progress
Proposed Diagnosis: EBV+ Nodal Marginal Zone Lymphoma
Interesting Feature(s) of Submitted Case: Marginal zone lymphoma (MZL) is a rare, indolent B-cell lymphoma
characterized by a monocytoid lymphoid infiltrate and scattered large B cells, positive for pan-B cell markers with light
chain restriction. Traditionally, MZL was excluded from post-transplantation lymphoproliferative disorders (PTLD) that
arise in the setting of immunosuppression and are associated with EBV. In the recent (2017) WHO, EBV+ extranodal MZL
of mucosa-associated lymphoid tissue (MALT) lymphoma was recognized as a type of PTLD. EBV+ MZL has also been
seen in other immunodeficiency settings, including iatrogenic and primary. Common pathologic features include frequent
extranodal location, diffuse EBV positivity, occasional larger EBV-LMP1+ lymphoid cells, and monotypic cytoplasmic
immunoglobulin. Although EBV+ MALT lymphomas have been studied, extensive genetic evaluation of EBV+ nodal MZL
is lacking.
This case of EBV+ nodal MZL is uncommon but shares some features with EBV+ MALT PTLD such as monotypic light
chain expression, IgH and IgK rearrangement, and LMP1+ cells. Interestingly, some cases of EBV+ MZL respond well to
reduced immunosuppression, while others require aggressive therapy. Though the patient showed initially response to
Ibrutinib, the treatment was stopped after a month due to lack of efficacy. She was then placed on a clinical trial with
R1979-HM-1333 anti-CD20 and anti-CD3 bispecific monoclonal antibodies (Regeneron) with an excellent response,
despite limited CD20 expression.
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EAHP22-LYWS-1253
A FOLLICULAR LYMPHOMA DRESSED IN A MARGINAL ZONE LYMPHOMA COSTUME
Dorottya Laczko* 1, Melissa Fowler 2, Vania Aikawa1, Adam Bagg1
1Department of Pathology and Laboratory Medicine, UNIVERSITY OF PENNSYLVANIA, Philadelphia, 2Pathology, St.
Vincent Hospital, Erie, United States
Case Description: 80-year-old male who underwent suprahyoid neck dissection in the setting of left submandibular mass
and cervical lymphadenopathy. CT scan of the lesion revealed a 3.3 cm soft tissue mass in the left submandibular space
and ultrasound described an irregular hypoechoic mass with increased internal vascularity.
Biopsy Fixation Details: Overnight formalin fixation
Frozen Tissue Available: Details of Microscopic Findings: Submandibular mass: Dense lymphoid infiltrate involving the submandibular gland,
exhibiting diffuse to vaguely nodular growth pattern. Cytologically, it consists of medium-sized cells, resembling
monocytoid B-cells.
Lymph node: Nodular expansion of lymphoid cells that grow in two distinct patterns. ~90% of the lymph node shows
irregularly shaped nodular pattern (Area A). The remaining 10% contains smaller and regularly shaped follicles (Area B)
located at one edge of the tissue
Immunophenotype: Flow cytometry (submandibular mass): Expansion of monoclonal (lambda) B-cells that co-express
CD23, but are negative for CD5 and CD10
Immunohistochemistry:
Submandibular mass: Most of the cells are CD20+/PAX5+ B-cells that are variably CD23+/BCL2+, dimly BCL6+ and
CD10-. CD21 highlights disrupted follicular dendritic cell (FDC) meshworks.
Lymph node: Two distinct populations of CD20+/PAX5+ B-cells: dim/negative CD10 and variable/dim BCL6+/BCL2+
lymphocytes in Area A and bright CD10+/BCL6+/BCL2+ B-cells in Area B. CD21 shows that FDC meshworks are
disrupted in Area A whereas intact in Area B. Ki-67 proliferation index is 30% in Area A and 20% in Area B.
Cytogenetics: FISH studies:
Submandibular mass: Positive for BCL2 rearrangement (45/100 cells)
Lymph node: Positive for BCL2 rearrangement (79/100 cells in Area A and 40/100 cells in Area B)
Molecular Studies: Submandibular mass: EZH2 c.2075C>T (VAF:23%), TBL1XR1 c.361C>T (VAF:22%), TNFRSF14
c.361C>T (VAF: 44%)
Lymph node: EZH2 c.2075C>T (VAF:17%), TBL1XR1 c.361C>T (VAF:16%), TNFRSF14 c.361C>T (VAF:32%)
Proposed Diagnosis: Follicular lymphoma grade 1-2 of 3 (mimicking marginal zone lymphoma)
Interesting Feature(s) of Submitted Case: Based on the morphologic and immunophenotypic profile, and the location of
the primary lesion (submandibular salivary gland), the regional nodal component of this case was originally interpreted as
a composite lymphoma, with distinct marginal zone lymphoma (MZL) and follicular lymphoma (FL) components. However,
FISH demonstrated that both nodal components (and the salivary gland) harbor a BCL2 translocation and massively
parallel sequencing showed the same mutational profile in both nodal components, suggesting that they are clonally
related. The identified mutations (EZH2, TBL1XR1, TNFRSF14) are recurrent in FL; however, mutations that are
frequently found in MZL were absent, further enhancing the notion that this is a case of a single FL, affecting both the
salivary gland and the regional node. When considering the differential diagnosis of FL and MZL, two scenarios typically
emerge:(1) FL with MZ differentiation, in which the MZ component is usually located peripherally around each neoplastic
follicle; and (2) MZL colonizing reactive/physiologic follicles. By contrast, this case of FL is unusual in that the
histologically and immunophenotypically distinct MZ component of the FL is topographically separated from the FL, falsely
creating the impression of a composite lymphoma This case underscores that external differences alone do not
necessarily infer different clonal origins, and should prompt additional investigations (FISH, sequencing studies) to
determine if one lymphoma is dressing up to resemble another.
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EAHP22-LYWS-1264
LARGE TRANSFORMED CELLS IN SPLENIC MARGINAL ZONE LYMPHOMA
Pascale Cervera* 1, Bettina Fabiani1, Paul Coppo1 and Lymphopath
1PATHOLOGY AND MOLECULAR BIOLOGY, APHP SORBONNE UNIVERSITY, Paris, France
Case Description: 59 years old woman with pancytopenia, splenomegaly ( 2,2kgs), 24cmx12, without other tumor
syndrome
Biopsy Fixation Details: 10% Formalin pH7
Frozen Tissue Available: Frozen Tissue available
Details of Microscopic Findings: White pulp expansion and red pulp infiltration with little lymphocytes, with round nuclei
and several nucleoli. Some cells are bigger.
Hilar lymph nodes are infiltrated by nodular sheets with in beaches of large cells.
Immunophenotype: CD20+, CD79a+, BCL2+, CD5-, CD23-, CD10-, IgM+, Lambda+.
Cytogenetics: none
Molecular Studies: in progress
Proposed Diagnosis: Splenic marginal zone lymphoma with suspected splenic hilar nodal transformation
Interesting Feature(s) of Submitted Case: Nodal large cells enrichment in hilar lymph nodes

161

EAHP22-LYWS-1268
MARGINAL ZONE SPLENIC LYMPHOMA WITH NO EVIDENCE OF SURE TRANSFORMATION
Pascale Cervera* 1
1PATHOLOGY AND MOLECULAR BIOLOGY, APHP SORBONNE UNIVERSITY, Paris, France
Case Description: A 53 years old man with splemomegaly (4,1kgs) with deterioration of general state. Anemia 10,2g/l.
Hypercalcemia. Chronic hepatitis. LDH: 699U/l.
Biopsy Fixation Details: 10% Formalin pH7
Frozen Tissue Available: Frozen Tissue Available
Details of Microscopic Findings: Massive infiltration of splenic parenchyma with small or medium size lymphocytes with
roud nuclei with light cytoplasm. No sheet of large cells was evidenced neither in the spleen nor in the hilar lymph nodes,
diffusely infiltrated by the tumoral lymphocytes.
Necrotic and fibrotic areas.
Immunophenotype: CD20+, CD5-, CD10-, IgM-, IgD-, CD23-, DBA44-, CyclinD1-.
Ki67: 10%
Cytogenetics: none
Molecular Studies: in progress
Proposed Diagnosis: Splenic marginal zone lymphoma: suspicion of transformation
Interesting Feature(s) of Submitted Case: No sheets of large cells but soon after splenectomy, the Pet Scan evidenced
adrenal and hepatic localization and it was treated like a diffuse large B cell lymphoma.
References: •Luca Arcaini, Davide Rossi, Marco Paulli; Splenic marginal zone lymphoma: from genetics to
management. Blood 2016; 127 (17): 2072–2081. doi: https://doi.org/10.1182/blood-2015-11-624312 •Gabriela Bastidas,
Silvia Bea, Alba Navarro, Eva Gine, Julio Delgado, Tycho Baumann, Alfredo Rivas-Delgado, Laura Magnano, Neus
Villamor, Dolors Costa, Colomer Dolors, Monica Lopez-Guerra, María Rozman, Daniel Martínez, Balagué Olga, Maria
Joao Baptista, Miguel Alcoceba, Lourdes Escoda, Andrew Wotherspoon, Elias Campo, Armando Lopez-Guillermo, Estella
Matutes; Splenic Marginal Zone Lymphoma: Risk of Transformation, Clinico-Biological Features at Transformation and
Prognosis. Blood 2019; 134 (Supplement_1): 4015. doi: https://doi.org/10.1182/blood-2019-1 27199 •Juan Pablo
Alderuccio, Izidore S. Lossosdoi; Prognostic factors and risk of transformation in marginal zone lymphoma. Annals of
lymphoma 2020; 4:6. doi: 10.21037/aol-20-8 •Jennifer K. Lue, Owen A. O’Connor, Francesco Bertoni; Targeting
pathogenic mechanisms in marginal zone lymphoma: from concepts and beyond; Annals of Lymphoma: 2020; 4;7. doi:
10.21037/aol-20-20
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EAHP22-LYWS-1273
LARGE B-CELL LYMPHOMA ARISING FROM NODAL MARGINAL ZONE LYMPHOMA
April Chiu* 1, Cody Artymiuk1, David Viswanatha1
1Laboratory Medicine and Pathology, Mayo Clinic, Rochester, United States
Case Description: The patient is a 72 year old man with history of non-Hodgkin lymphoma diagnosed in 2011, and
recurred in 2018. A cervical lymph node biopsy performed in 2018 at an outside institution and reviewed at our institution
showed involvement by nodal marginal zone lymphoma. The patient underwent chemotherapy and was in complete
remission until November 2021 when he presented with new left occipital lymphadenopathy. A lymph node biopsy was
performed at an outside institution.
Biopsy Fixation Details: Formalin
Frozen Tissue Available: None
Details of Microscopic Findings: Histologic sections show enlarged lymph node with involvement by an atypical
lymphoid proliferation. In some areas, the atypical lymphoid proliferation is composed of predominantly small
lymphocytes with slightly irregular nuclei, condensed chromatin, and inconspicuous nucleoli. However, in other areas,
there is an increased number of large cells with irregular nuclei, open chromatin, and prominent nucleoli; associated with
increased mitotic activity.
Immunophenotype: Immunoperoxidase stains were performed on paraffin sections at the referring institution (CD3, CD5,
CD10, CD20, CD23, CD43, BCL2, BCL6, cyclin D1, and MUM1) and at Mayo Clinic in Rochester, MN (CD3, CD20,
CD21, BCL2, kappa and lambda immunoglobulin light chains, Ki-67, and MYC).
The atypical cells are B-cells that are positive for CD20, BCL6, and MUM1. These B-cells show kappa light chain
restriction when compared to lambda, have a Ki-67 proliferation index of 50-60%, and are negative for all other markers
tested.
Cytogenetics: FISH analysis:
No rearrangement of MYC, BCL2 or BCL6 and no fusion of MYC and IGH was observed.
Molecular Studies: Molecular analysis for MYD88 L265P mutation: Negative.
Next generation sequencing (preliminary results):
Likely pathogenic mutations: KMT2D (19%), TNFAIP3 (17%), TP53 (17%), B2M (19%), FAS (21%), TET2 (7%).
Variants of uncertain significance (VUS): KMT2D (50%), MYD88 (47%), EP300 (46%), DDX3X (36%), BTG1 (17%), TET2
(8%).
See table for details.
Proposed Diagnosis: Large B-cell lymphoma; arising from nodal marginal zone lymphoma
Interesting Feature(s) of Submitted Case:
- This report illustrates a case of large B-cell lymphoma arising in a patient with well-documented history of nodal
marginal zone lymphoma (NMZL).
- Preliminary NGS results show likely pathogenic mutations that have been associated with NMZL, including KMT2D
and TNFAIP3 (an NF-κB negative regulator); and have been implicated in lymphomagenesis.
- The TP53 mutations are detected with similar VAF% as the other likely pathogenic mutations, rasing the possibility
that these mutations may be subclonal in nature and related to transformation.
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EAHP22-LYWS-1281
CLASSIC HODGKIN LYMPHOMA AND NODAL MARGINAL ZONE LYMPHOMA
Ahu Senem Demiröz* 1
1PATHOLOGY, ISTANBUL UNIVERSITY CERRAHPAŞA MEDICAL SCHOOL, istanbul, Türkiye
Case Description: In 2010,44 years old female was presented with bilateral cervical and submandibular Lymph
nodes,which the biggest one was 4 cm in diameter.Right submandibular lymph node was excised and the histology was
compatible with Nodal marginal zone lymphoma.She was treated only with radiotherapy,because of the limited disease.10
years later,servikal and inguinal lumps and B symptoms were developed.PET-CT showed cervical(6mm),intraabdominal,
common /external iliac and inguinal lymphadenopaties,the biggest one was 2,4 cm in diameter(SUVmax 4,5-12,2).Right
cervical lymph node was excised.
Biopsy Fixation Details: 10% Formalin
Frozen Tissue Available: no
Details of Microscopic Findings: There were 2 types of infiltration in this small lymph node.The first one was a
heterogenous infiltration which destructed the normal lymph node parencyma.The cells in the infiltarion were consisted of
mostly mature lymphocytes and histiocytes.There were scattered attypical large cells with round/irregular mono/binucleus,
coarse chromatin, large eosinophilic nucleolus and eosinophilic large cytoplasm.The second type of infiltration was small
nodules without germinal centers which were consisted of mature monocytoid type of lymphocytes with clear cytoplasm.
Immunophenotype: In the heterogenous infiltration;the large atypical cells were positive for CD30,CD15 and EBVLMP1,negative for CD20.PAX5 showed pale positivity in the large cells,but strongly positive in mature lymphocytes.The
background was mostly consisted of CD5(+) T cells.In the nodular small lymphocytic infiltration,the cells were positive for
CD20,PAX5,BCL2,negative for CD10,BCL6,CyclinD1 and CD5.Ki67 proliferation index was low(5-10%)
Cytogenetics: not done
Molecular Studies: not done
Proposed Diagnosis: Coexistance of Classical Hogkin Lymphoma and Nodal Marginal Zone Lymphoma in the same
lymph node
Interesting Feature(s) of Submitted Case: Richter transformation of Marginal Zone Lymphoma is mostly as Diffuse
Large B cell Lymphoma.Classic Hodgkin Lymphoma type transformation is very rare in the literature.Reed Sternberg like
cells in Marginal Zone Lymphoma without Clasical Hodgkin Lymphoma diagnosis is also defined.
In this particular case,Classic Hodgkin Lymphoma is sure as a part of the diagnosis by virtue of obvious Hodgkin
Lymphoma type heterogenous background and proper immunohistochemistry
Richter transformation possibility of long standing Nodal Marginal Zone Lymphoma is the another question in the mind,but
we gave up this contingency because of the long follow up time without transformation and side by side situation of 2
different type of infiltrations without any mixture of them.It could be proven by clonallity study,but Lymph node and
infiltration areas were too small for us to do that kind of study.
References: Hodgkin's lymphoma as rare variant of Richter's transformation in chronic lymphocytic leukemia :
A case report and review of the literature. Janjetovic S, et al. W.Mol Clin Oncol. 2016 Mar;4(3):390-392. doi:
10.3892/mco.2016.727. Epub 2016 Jan 8.
Hodgkin Reed-Sternberg-Like Cells in Non-Hodgkin Lymphoma. Parente P, et al. Diagnostics (Basel).
2020. PMID: 33261174 Free PMC article. Review.
Hodgkin lymphoma variant of Richter transformation: morphology, Epstein-Barr virus status, clonality, and survival
analysis-with comparison to Hodgkin-like lesion. Xiao W, et al. Hum Pathol. 2016. PMID: 27184478 Free PMC article.
Histologic transformation in marginal zone lymphomas†. Conconi A, et al. Ann Oncol. 2015. PMID: 26400898
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EAHP22-LYWS-1294
PEDIATRIC NODAL MARGINAL ZONE LYMPHOMA WITH A TETRAPLOID KARYOTYPE PRESENTING AS
ISOLATED INGUINAL LYMPHADENOPATHY
Wen-Hsuan Wendy Lin* 1, Kenneth Ofori 1, Xiaoyan Huang 1, Craig Soderquist1, Rebecca Leeman-Neill 1, Govind
Bhagat1, Bachir Alobeid1
1Pathology and Cell Biology, Columbia University Medical Center, New York, United States
Case Description: The patient is a 13-year-old boy with no known past medical history who presented with an enlarged
lymph node in the left groin for 2 weeks prior to presentation. A lymph node (LN) biopsy was performed and showed
involvement by marginal zone lymphoma. PET-CT performed after the biopsy did not detect lymphadenopathy at other
sites. The patient received no therapy and was doing well up to 6 months of follow-up.
Pertinent Lab Results:
CBC: within normal limits
Differential: PMN 43.2%, LY 46.4%, Baso 1.0%, Mono 7.8%, Eos 1.6%.
LDH 199 U/L (87-241).
Biopsy Fixation Details: LN biopsy was fixed in formalin.
Frozen Tissue Available: N/A
Details of Microscopic Findings: The LN showed variably-sized expanded follicles with irregular contours, reactive
germinal centers, and prominent mantle/marginal zones. The follicles showed some features of progressive
transformation of germinal centers. Most notably, patchy expansion of the interfollicular areas by atypical lymphoid cells
and few eosinophils was present. Relatively preserved lymph node architecture was seen at the periphery.
Immunophenotype: The atypical cells in the interfollicular areas were predominantly B-cells, positive for CD20, CD79a,
and PAX5. These atypical interfollicular infiltrates showed a moderately elevated Ki-67 proliferation index and in many
foci infiltration of the follicles was observed, evidenced by disrupted CD21+ FDC meshworks and disrupted IgD+ mantle
zones. Kappa and lambda ISH stains showed a significant excess of kappa-positive cells, located in the interfollicular
areas and within the follicles.
The reactive germinal centers were CD10+, BCL6+, BCL2 negative and highlighted their polarized nature. The germinal
centers showed appropriate Ki-67 proliferation index. There were also numerous T-cells (CD3+, CD7+/-, CD4+>CD8+),
few scattered CD30+ cells, and scattered MUM1+ cells in the interfollicular areas. EBER ISH was negative.
No distinct abnormal lymphoid cell population was detected by flow cytometry.
Cytogenetics: The LN showed clonal chromosome abnormalities in a tetraploid karyotype by G-band analysis with losses
of chromosomes 1, 3, 4, 5, and 7 in 17 of 20 metaphases analyzed. FISH analysis using BCL6 break-apart probe showed
no rearrangement.
Molecular Studies: The LN specimen showed a clonal IgH gene rearrangement product and TCR gene rearrangement
analysis by fluorescent PCR showed a polyclonal pattern.
Proposed Diagnosis: Pediatric nodal marginal zone lymphoma
Interesting Feature(s) of Submitted Case: This is a case of pediatric nodal marginal zone lymphoma (pNMZL)
diagnosed in a previously healthy teenage boy. Nodal marginal zone lymphoma is rare in the pediatric population,
comprising ~1-2% of all pediatric Non-Hodgkin lymphomas. It usually presents as isolated lymphadenopathy in the head
and neck region of teenage males (stage I), has an indolent clinical course, , and is treated with surgical resection. The
incidence of recurrence is extremely low, and surgical resection is curative even at the time of recurrence(1). Cytogenetic
abnormalities have been reported in ~20% of pNMZL, with trisomy 18 being the most frequent (2). Monosomy 20 and
add(10)(p11.2) have been reported in a case of high-grade pNMZL(3). The unusual features of our case included
presentation in the inguinal area and detection of tetraploid clonal cytogenetic abnormalities along with losses of
chromosomes 1, 3, 4, 5, and 7. To our knowledge, a tetraploid karyotype has not been reported in pNMZL.
References: 1. Ronceray L, et al. Pediatr Blood Cancer. 2018 Apr;65(4).
2. Koo M, Ohgami RS. Adv Anat Pathol. 2017 May;24(3):128–35.
3. Aqil B, et al. Pediatr Dev Pathol. 2015 Apr;18(2):167–71.
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EAHP22-LYWS-1295
SPLENIC MARGINAL ZONE LYMPHOMA WITH PROLYMPHOCYTIC TRANFORMATION AND CYCLIND1
EXPRESSION
Xiaohui Zhang* 1, Ismail Younes1, Austin Ellis1, Haipeng Shao1, Silvia Bunting2
1HEAMATOPATHOLOGY AND LABORATORY MEDICINE, H. LEE MOFFITT CANCER CENTER, Tampa, FL,
2Pathology, Cleveland Clinic Florida, Weston, FL, United States
Case Description: A 71-year-old male presented 5 years ago with lymphocytosis (WBC 12 k/uL, lymphocyte absolute
count 5.9k/uL) and splenomegaly. Flow cytometry revealed a CD5-, CD10-, kappa restricted clonal B cell population. He
was put on observation, and noted disease progression with worsening splenomegaly. He was treated sequentially with
imbruvica, bendectra, rituximab, and then Revlimid. The patient’s splenomegaly still progressed. PET/CT scan showed
massive splenomegaly 21cm x 14cm x 24cm with SUV 5.3. A splenectomy was performed.
Biopsy Fixation Details: Spleen was fixed in 10% formalin. Bone marrow biopsy and clot section were fixed in B plus Fix
(BBC) fixative. The bone marrow core biopsy was decalcified in Formical (formic acid, formaldehyde and EDTA).
Frozen Tissue Available: N/A
Details of Microscopic Findings: Spleen biopsy shows infiltrate of atypical lymphoid cells in a predominantly diffuse,
focally nodular and intrasinusoidal pattern. The red pulp is partially involved. The atypical lymphoid cells show variable
sizes ranging from small to intermediate, with moderate amounts of cytoplasm, round to slightly irregular nuclear contours,
and clumped to open chromatin. Central nucleoli are visible in a subset of cells. Large necrotic areas are present. The
peripheral blood and bone marrow are involved. A subset of cells shows prolymphocytic morphology (>55%). BM
infiltration shows intrasinusoidal, interstitial and vaguely nodular patterns in focal areas.
Immunophenotype: By flow cytometry, the clonal B cells are positive for CD19, CD20, CD11c, FMC-7, surface kappa
light chain, and negative for CD5, CD10, CD23, and surface lambda light chain. By immunohistochemical stain, the
lymphoma cells are positive for CD20, CD79a, IgD, BCL-1 and are negative for CD5, CD10, BCL-6, LEF1, SOX11 and
TdT. Ki-67 shows a proliferation index of 30%.
Cytogenetics: Karyotyping was done and showed a complex karyotype: 44,X,-Y,7,dic(7;9)(q32;p13),i(8)(q10),add(16)(q22),add(17)(p11.2),i(21)(q10),+2mar[cp8]/46,idem,+2mar[2]/44,idem,add(10)(q26),add(16)(q22),+dic(16;19)(q11.2;p12),-19,+mar[cp8]/46,XY[2]. FISH studies showed deletion of 17p, and negative for
deletion of 11q, deletion of 13q, trisomy 12, IgH/CCND1 rearrangement, and negative for BCL1, BCL2, BCL6, IgH, MYC,
MALT1 rearrangements.
Molecular Studies: Next generation sequencing revealed 2 mutations: NOTCH2 p.R2400*; TP53 p.R342Efs*3.
Proposed Diagnosis: Splenic marginal zone lymphoma, with prolymphocytic transformation and cyclin D1 expression.
Interesting Feature(s) of Submitted Case: The case is a splenic B cell lymphoma with peripheral blood and bone
marrow involvement. The lymphoma infiltrating pattern in the spleen and bone marrow (focally diffuse, intrasinusoidal, and
vaguely nodular, sparing some red pulp areas) and immunophenotype suggest a diagnosis of splenic marginal zone
lymphoma. Increased prolymphocytes suggest a prolymphocytic transformation. Another peculiar feature is cyclin D1
expression. Both the increased prolymphocytes and cyclin D1 expression suggest a more aggressive clinical behavior.
Splenic marginal zone lymphoma with prolymphocytic transformation is extremely rare. The major differential diagnoses
include B cell prolymphocytic leukemia, mantle cell lymphoma, atypical CLL/SLL with prolymphocytic transformation, and
other splenic B cell lymphoma with increased prolymphocytes. The patient underwent acalabrutinib, obinutuzumab, and
venetoclax and achieved remission.
References: Algashaamy K, et al. Case Rep Hematol. 2018:5761953. Hoehn D, et al. Hum Pathol. 2012;43(11):1828-38.
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EAHP22-LYWS-1308
PEDIATRIC NODAL MARGINAL ZONE LYMPHOMA: A CASE WITH CHALLENGING MORPHOLOGY AND
REVEALING WORKUP
TH Lee* 1, R Brynes1, IN Siddiqi 1, M Vergara-Lluri1, O Habeeb2
1Pathology, USC Keck School of Medicine, Los Angeles, CA, United States, 2Pathology, Middlemore Hospital, Aukland,
New Zealand
Case Description: The patient is a 19-year-old man with a 2 cm stable submental lymph node. He denies pain or other
associated symptoms. There is no additional lymphadenopathy.
Biopsy Fixation Details: 10% neutral buffered formalin
Frozen Tissue Available: N/A
Details of Microscopic Findings: Submental lymph node, excisional biopsy: H&E-stained sections demonstrate marked
proliferation of nodular structures, with progressive transformation of germinal center (PTGC)-like changes. Compressing
a thin cortical rim of normal appearing germinal centers in some sections, the pathologic nodules vary from large to very
large, and are composed principally of small lymphocytes. Some contain multiple small islands of germinal center cells.
Very rare nodules are surrounded by small lymphocytes with darker chromatin, suggestive of mantle cells that have been
pushed peripherally by the nodules. Numerous large lymphoid cells (indented, lobulated, nearly all with one or more
prominent nucleoli) are present both within the proliferation of mantle cells, and between the follicles. Distinction of these
large lymphoid cells from large centroblasts/centrocytes is not readily discernible.
Immunophenotype: Follicles with PTGC pattern: Positive: CD20, PAX5, BCL6, OCT2,BOB1. CD21: disrupted FDC
networks
Germinal centers: Positive:CD10, BCL6, OCT2, BOB1 Negative: BCL2 Increased PD1+ T follicular helper cells
Interfollicular region with numerous T cells: Positive:CD3, CD5, CD43, BCL2 Weakly positive: PD1
Large lymphoid cells (mantles/interfollicular regions): Positive: CD20, CD45, BCL6, PAX5, OCT2, MUM1, BOB1, CD30
(subset); Negative: CD15
Expanded mantles (around disrupted germinal centers): Positive: CD79a, BCL2, IgD, CD21
IgD: Positive:disrupted and expanded mantles; Negative: lymphoma
RNAScope in situ hybridization, kappa and lambda: Marked kappa predominance of intrafollicular small lymphocyte
clusters in disrupted germinal centers and interfollicular small and large lymphocytes
Ki-67: Positive: germinal center cells and interfollicular large lymphoid cells
EBER (ISH): Negative
Cytogenetics: N/A
Molecular Studies: FR3a/VLJH: monoclonal by PCR
Proposed Diagnosis: Pediatric Nodal Marginal Zone Lymphoma (PNMZL)
Interesting Feature(s) of Submitted Case: The features of this excisional lymph node biopsy (nodular structures with
PTGC-like changes, irregularly expanded mantle zones, and numerous large lymphoid cells within the mantle zones and
between the follicles) raised a differential diagnosis of PTGC versus nodular lymphocyte predominant Hodgkin lymphoma
(NLPHL) versus PNMZL. PCR studies revealed FR3a/VLJH monoclonality, consistent with a B-cell neoplasm. The
lymphoma cells were negative for IgD, which marked the mantle cells that were scalloped around the edges of the
colonized germinal centers. In situ hybridization demonstrated kappa positive disrupted germinal centers, and
interfollicular transformed cells that were primarily kappa positive. While the morphology of this case is unusual, the
molecular studies (B-cell clonality) and ultrasensitive in-situ hybridization (RNAScope, Advanced Cell Diagnostics) helped
establish a final diagnosis of PNMZL.
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EAHP22-LYWS-1311
PEDIATRIC NODAL MARGINAL ZONE LYMPHOMA
Ioannis Anagnostopoulos* 1, Elena Gerhard-Hartmann1, Ann-Christin von Brünneck2, Andreas Rosenwald1
1DEPARTMENT OF PATHOLOGY, JULIUS-MAXIMILIANS-UNIVERSITÄT WÜRZBURG, Würzburg, 2DEPARTMENT OF
PATHOLOGY, Charité Universitätsmedizin Berlin, Berlin, Germany
Case Description: A 24 years old professional footballer presented with two palpable lymph nodes each measuring
approximately 2cm at the medial side of the upper arm. The lymph nodes were indolent and apparently persisted since
few months.
Physical examination did not reveal any other enlarged lymph nodes. Laboratory screening was unremarkable. An
excisional biopsy of one lymph node was performed. Initial examination by the local pathology was in favor of reactive
lymphadenopathy, the specimen was sent for consultation to exclude malignant lymphoma.
After histological, immunhistochemical and clonality analysis the diagnosis of pediatric nodal marginal zone lymphoma
was made.
After diagnosis extensive staging including PET-CT and bone marrow biopsy revealed the presence of localized stage I
disease. One month after diagnosis complete surgical resection of the lymph nodes was performed followed by a threedimensional CT-assisted percutaneous photon radiotherapy with a cumulative dose of 30 Gy.
The patient is again an active professional footballer 18 months after diagnosis.
Biopsy Fixation Details: We received a paraffin block of formalin-fixed tissue specimen (apparently buffered formalin).
Frozen Tissue Available: No
Details of Microscopic Findings: By conventional histology the lymph node showed a preserved architecture. There
were numerous secondary follicles, several of those with features of progressive transformation of the germinal centers.
Several follicles displayed a clearly visible marginal zone containing mostly small lymphoid cells with broad cytoplasm.
Some mantle zones were incomplete and there was the impression of marginal zone cells infiltrating the mantle zones.
There were several macrophages containing pigment due to the presence of tattoos. Immunostains for CD20 highlighted
the expanded marginal zones, which also showed a slightly increased proliferative activity in the Ki67 immunostain. The
CD10 and BCL6 immunostains highlighted the fact that several germinal centers exhibited features of follicular
colonization. In addition, immunostains for immunoglobulin light chains revealed a light chain restriction (kappa) in the low
numbers of plasma cells present in the expanded marginal zones (not shown in the presentation).
Immunophenotype: CD20+, kappa light chain restriction, CD10-, BCL6-, CD5-, IgD-, BCL2-, CD43-, CD23-, ki67 20%
Cytogenetics: Not performed
Molecular Studies: As the overall picture was suspicious for lymphoma infiltrates an additional clonality analysis was
performed employing BIOMED primers and protocols. The obtained amplificates of the FR2A and FR3 regions of the
immunoglobulin heavy chain gene revealed the presence of monoclonal rearrangements.
Proposed Diagnosis: Pediatric nodal marginal zone lymphoma
Interesting Feature(s) of Submitted Case: Typical case of pediatric nodal marginal zone lymphoma
References: 1.
Attarbaschi A, Abla O, Arias Padilla L, Beishuizen A, Burke GAA, Brugieres L, et al. Rare nonHodgkin lymphoma of childhood and adolescence: A consensus diagnostic and therapeutic approach to pediatric-type
follicular lymphoma, marginal zone lymphoma, and nonanaplastic peripheral T-cell lymphoma. Pediatr Blood Cancer.
2020;67(8):e28416.
2.
Quintanilla-Martinez L, Sander B, Chan JK, Xerri L, Ott G, Campo E, et al. Indolent lymphomas in the pediatric
population: follicular lymphoma, IRF4/MUM1+ lymphoma, nodal marginal zone lymphoma and chronic lymphocytic
leukemia. Virchows Arch. 2016;468(2):141-57.
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EAHP22-LYWS-1316
CONCURRENT NODAL MARGINAL ZONE LYMPHOMA (NMZL) AND PERIPHERAL T-CELL LYMPHOMA (PTCL),
NOS, WITH RELAPSED NMZL WORRISOME FOR DIFFUSE LARGE B-CELL LYMPHOMA (DLBCL) PROGRESSION
AND ONLY MINOR COMPONENT OF PTCL
Cara Monroe* 1, Imran Siddiqi1, Russell Brynes1, Maria Vergara-Lluri1, Ashley Hagiya1
1PATHOLOGY, USC KECK SCHOOL OF MEDICINE, Los Angeles, United States
Case Description:
A 51-year-old female with history of sicca syndrome presented with enlarged neck lymph nodes. PET CT showed
extensive hypermetabolic lymphadenopathy, without splenomegaly or extranodal disease. Initial left neck lymph node
(LN) excision was performed in 2019 and she was treated with BV-CHP. Recurrence 6 months later lead to RICE,
followed by autologous stem cell transplant (SCT). In 2021, she developed new hypermetabolic LNs prompting right neck
LN excision.
Biopsy Fixation Details:
10% neutral buffered formalin
Frozen Tissue Available:
N/A
Details of Microscopic Findings: Left neck LN (2019):
-Vaguely nodular to mostly diffuse proliferation composed of small cells with scattered immunoblasts and epithelioid
histiocytes
-Foci of small to medium-sized monocytoid lymphocytes, plasmacytic cells, and scattered large transformed cells
Right neck LN (2021):
-Vaguely nodular proliferation composed of a mixture of small lymphocytes, small to medium-sized monocytoid
lymphocytes, and plasmacytoid cells
-Occasional large transformed cells in loose clusters, mainly in subcapsular areas
-Rare lymphohistiocytic nodules of small lymphocytes intermixed with histiocytes
Immunophenotype: Left neck LN (2019):
B-cell component (at the periphery, partially colonizing residual follicles and variably scattered outside of follicles):
-Positive: CD19, CD20 (subset), CD22, CD79a, PAX5, BCL2, with kappa restriction
-Negative: CD5, CD10, CD11c, cyclin D1, CD23, BCL6
T-cell component (predominant population):
-Positive: CD2, CD3, CD5, CD8, granzyme B, TIA-1
-Negative: CD4, CD10, ICOS, PD1
-Few scattered EBER ISH positive immunoblasts
-Ki67 10-15%
Right neck LN (2021):
B-cell component (predominant population):
-Small to medium sized cells: Positive CD20, PAX5, and BCL2, with kappa-restriction; negative for BCL6; Ki67 10-20%
-Large cells: Positive for CD20, BCL6, and PAX5, with kappa-restriction (ultrasensitive ISH); negative for BCL2; Ki67 60%
-Both negative for CD5, CD10, CD43, cyclin D1, MYC, P53, and EBER ISH
T-cell component (rare nodules):
-Positive for CD2, CD3, CD5, CD4 (minor subset), CD8 (major subset), and TIA-1 (subset)
Cytogenetics: N/A
Molecular Studies:
Left neck LN (2019):
-TCRB and TCRG gene rearrangements: Positive
Right neck LN (2021):
-TCRB and TCRG rearrangements: Negative
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-B-cell gene rearrangement: Positive
-NGS 648 gene panel: CREBBP p.S1680del (VAF 48.6%), CDKN2A copy number loss
-RNA seq: No fusions detected
Proposed Diagnosis:
Left neck LN (2019): Atypical T-cell proliferation, consistent with PTCL, NOS (lymphoepitheloid variant) and low-grade Bcell lymphoma with partial plasmacytic differentiation, consistent with MZL
Right neck LN (2021): Recurrent MZL with increased large cells, worrisome for progression to DLBCL, and minor foci of
atypical T-cell proliferation, suspicious for recurrent PTCL, NOS
Interesting Feature(s) of Submitted Case:
NMZL is rare. We describe a case of MZL favored to represent NMZL given the absence of splenomegaly and extranodal
disease, despite the history of sicca syndrome. The associated PTCL at initial diagnosis adds to the complexity of the
case. Relapse showed mainly MZL with increased loose clusters of large cells, worrisome for progression to
DLBCL. Transformation is generally defined by the presence of sheets of large cells; however, as illustrated here,
diagnosis is challenging without definitive criteria.
References:
Molina TJ et al. Am J Clin Pathol. 2011;136:211-255.
Berger F et al. Blood. 2000;95:1950-1956.
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EAHP22-LYWS-1347
NODAL MARGINAL ZONE LYMPHOMA WITH T-FOLLICULAR HELPER EXPANSION IN A PATIENT WITH HISTORY
OF SUBCUTANEOUS PANNICULITIS-LIKE T-CELL LYMPHOMA
Udit Naik* 1, Wei J Wang1, Haval Ali1, Andy Nguyen1, Shimin Hu2, Wei Wang2, Zhihong Hu1
1Department Of Pathology And Laboratory Medicine, The University of Texas Health Science Center at Houston,
2Department of Hematopathology, The University of Texas MD Anderson Cancer Center, Houston, United States
Case Description: A 55-year-old Caucasian woman had a diagnosis of subcutaneous panniculitis-like T-cell lymphoma in
9/2016. She was being monitored with PET scan showing no disease progression for over four years. In 6/2021, PET
scan revealed numerous FDG avid lymphadenopathy. Right neck lymph node was biopsied in 11/2021 for assessment.
Biopsy Fixation Details: Fresh tissue from the excision specimen was submitted for flow cytometry, cytogenetics, and
molecular testing. Formalin fixed paraffin-embedded tissue was submitted for histopathological evaluation.
Frozen Tissue Available: Not available
Details of Microscopic Findings: Histologic sections showed an enlarged lymph node with effaced nodal architecture by
an atypical lymphoid infiltrate. The infiltrate showed a vaguely nodular pattern and was composed of predominantly small
lymphocytes, occasional histiocytes and plasma cells. In some areas, lymphocytes had pale cytoplasm with mildly
increased endothelial venules. Scattered follicles with disrupted germinal centers were present. Sinusoids were relatively
patent in some areas. No sheets of large cells, necrosis and frequent mitosis were identified.
Immunophenotype: Stains: CD20 and PAX5 stains highlighted sheets of small B cells in the intrafollicular and follicular
areas. BCL2 stain was positive in most lymphocytes, but negative in the germinal center B-cells. CD21 and CD23
immunostain showed expanded and disrupted follicular dendritic meshwork. Anti-CD3 and CD5 highlighted many T-cells,
predominantly CD4+ with scattered CD8+. Many T-cells were T-follicular helper (TFH) cells highlighted by PD-1 and ICOS
stains. TFH cells were occasionally positive for CD10 and BCL6 and rarely positive for CXCL13. EBER ISH was positive
in scattered lymphoid cells (<1% of total cells). ISH for Kappa and Lambda showed a significant subset of cells with kappa
light chain restriction.
Flow cytometric immunophenotyping: A small B-cell population (~2.7%) with bright CD20 expression was detected with
kappa light chain restriction. In addition, ~6.0% T-cells with co-expression of CD5 and CD10 were identified.
Cytogenetics: Small B-cell lymphoma FISH panel was negative.
Molecular Studies: PCR testing demonstrated a clonal immunoglobulin heavy chain (IgH) gene rearrangement; no
clonality was demonstrated in kappa light chain gene (IGK). T-Cell Receptor Beta/Gamma Gene Rearrangement was
negative by PCR testing.
NGS lymphoid panel detected 3 clinically ssignificant variants: SPEN E1048Ifs*2; SPEN A2804Gfs*8; TNFAIP3 C407*
Proposed Diagnosis: Nodal marginal zone lymphoma (MZL) with TFH expansion
Interesting Feature(s) of Submitted Case: This case demonstrates an example of nodal marginal zone lymphoma with
prominent reactive proliferation of TFH cells. Its morphology and immunohistochemical staining patterns raise a
differential diagnosis of angioimmunoblastic T-cell lymphoma. In such scenario, extensive ancillary testing including flow
cytometry, clonality testing and NGS studies would aid in making an accurate diagnosis of nodal MZL. In this case, B-cell
clonality and mutations in SPEN and TNFAIP3 support the diagnosis of nodal MZL. The clinical significance of these
increased TFH cells remains to be determined.
References: Egan, Caoimhe ; Laurent, Camille ; Alejo, Julie C ; Pileri, Stefano ; Campo, Elias ; Swerdlow, Steven H ;
Piris, Miguel ; Chan, Wing C ; Warnke, Roger ; Gascoyne, Randy D ; Xi, Liqiang ; Raffeld, Mark ; Pittaluga, Stefania ;
Jaffe, Elaine S. Expansion of PD1-positive T Cells in Nodal Marginal Zone Lymphoma: A Potential Diagnostic Pitfall. The
American journal of surgical pathology, 2020-05, Vol.44 (5), p.657-664
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EAHP22-LYWS-1353
AN INDOLENT PAEDIATRIC LYMPHOMA
Zheng Cao* 1, Xuemin Xue1, Xiaoli Feng1
1Pathology, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of
Medical Sciences and Peking Union Medical College, Beijing, China
Case Description: An 18-years old male presented to our hospital with a mass in the left cervical region, he suffered from
adolescent schizophrenia and took related drugs for a long time. The radiographic examination showed no other enlarged
lymph nodes in the rest of whole body.
Biopsy Fixation Details: The biopsy of left cervical lymph node was fixed in 10% neutral formalin for 24 hours.
Frozen Tissue Available: No Frozen Tissue.
Details of Microscopic Findings: The lymph node architecture was partially to totally effaced by predominantly nodular
admixed with some diffuse area of lymphoid cells. The closely packed nodules with serpiginous outlines were variable in
size but were primarily large in most, nodules featured irregular central areas composed of blastoid cells and surrounded
by mantle zones. The follicles were composed of the monomorphic blastoid cells with some were centroblasts. The
mantle cells around the expansile follicle often infiltrated into the center of follicles, leading to fragmentation, resembling
the appearance of PTGC. The interfollicular areas showed sheets of proliferation of polymorphic population of small- to
medium-sized cells and few large cells.
Immunophenotype: Lymphoid cells in follicular and interfollicular areas were diffuse and strong positive for CD20 and
CD79α, with CD43 coexpressed in interfollicular areas; CD21 showed expanded irregular and disrupted follicular dendritic
cells meshwork resembling PTGC. CD10 and Bcl6 demonstrated the residual fragmented germinal centers, which were
negative for Bcl2, while Bcl2 was positive in interfollicular areas. PD-1 stained T-follicular helper (TFH) cells in residual
follicles, IgD showed the attenuated mantle zones and PTGC-like configuration. Ki-67 was 70% in follicles and 10% in
interfollicular areas. Kappa and Lamda was weak positive, CD3, CD5 and cyclinD1was negative.
Cytogenetics: No Cytogenetics
Molecular Studies: Molecular analysis demonstrated a clonal IGH gene rearrangement and no rearrangements of BCL2,
BCL6, and MYC.
Proposed Diagnosis: Indolent B-cell lymphoma, with features intermediate between pediatric-type follicular lymphoma
and pediatric nodal marginal zone lymphoma
Interesting Feature(s) of Submitted Case: This case showed closely packed nodules with blastoid cells as well as
diffuse interfollicular areas with sheets of proliferation of small-sized cells. The morphological, immunophenotypic and
molecular findings were overlapping between pediatric-type follicular lymphoma and pediatric nodal marginal zone
lymphoma
References: 1. Agostinelli, C., et al., Novel markers in pediatric-type follicular lymphoma. Virchows Arch, 2019. 475(6): p.
771-779.
2. Kojima, M., et al., Histological variety of floral variant of follicular lymphoma. Apmis, 2006. 114(9): p. 626-32.
3. Koo, M. and R.S. Ohgami, Pediatric-type Follicular Lymphoma and Pediatric Nodal Marginal Zone Lymphoma: Recent
Clinical, Morphologic, Immunophenotypic, and Genetic Insights. Adv Anat Pathol, 2017. 24(3): p. 128-135.
4. Ozawa, M.G., et al., A study of the mutational landscape of pediatric-type follicular lymphoma and pediatric nodal
marginal zone lymphoma. Mod Pathol, 2016. 29(10): p. 1212-20.
5. Quintanilla-Martinez, L., et al., Indolent lymphomas in the pediatric population: follicular lymphoma, IRF4/MUM1+
lymphoma, nodal marginal zone lymphoma and chronic lymphocytic leukemia. Virchows Arch, 2016. 468(2): p. 141-57.
6. Rizzo, K.A., et al., Marginal zone lymphomas in children and the young adult population; characterization of genetic
aberrations by FISH and RT-PCR. Mod Pathol, 2010. 23(6): p. 866-73.
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EAHP22-LYWS-1397
SPLENIC DIFFUSE RED PULP SMALL B-CELL LYMPHOMA (SDRPL).
Lucile Baseggio* 1, Juliette Fontaine-Homolle2, Marie Donzel2, Alexandra Traverse-Glehen2
1Hematology Biology, 2Pathology, Hospices Civils de Lyon, Pierre Bénite, France
Case Description: A 79 years-old-man presented with splenomegaly, evolving for about 8 years without
lymphadenopathy or hepatomegaly. There was no B symptom and no alteration of general condition. Blood count was the
following: hemoglobin 145 g/L, lymphocytes 12.9 109/L and platelets 119 109/L. Serum LDH level was normal. A
splenectomy was performed (3 500g) as smears of peripheral blood (PB).
Biopsy Fixation Details: Neutral buffered formalin
Frozen Tissue Available: Yes
Details of Microscopic Findings: PB smears showed involvement by typical villous lymphocytes (VL, 80% of
lymphocytes), mainly without nucleoli or with small nucleoli, except in few VL. Fragments of splenectomy were examined,
measuring from 5 to 8 mm. The spleen biopsy showed monomorphic diffuse red pulp infiltration (cords and sinuses) with
blood lakes, destruction of the cord sinus integrity. The white pulp is atrophic. Lymphoma cells were small to mediumsized, with round hyperchromatic nucleus with clumped chromatin and basophilic cytoplasm, giving a lymphoplasmacytoid
appearance.
Immunophenotype: Lymphoma cells were diffusely positive for CD20 and were negative for CD3, CD5 and AnnexinA1.
Proliferation index was close to 10. Flow cytometry (peripheral blood/spleen suspension) showed monotypic B-cell CD5/CD23-/CD43-. Lymphoma cells expressed strongly CD11c, CD22, CD180, and dimly CD200. The hairy cells markers
(CD103/CD123/CD25) were negative.
Cytogenetics: Karyotype showed trisomy 12 and trisomy 5.
Molecular Studies: Restriction usage of IGHV3-23. A next generation sequencing was performed and showed only a
BCOR mutation. No BRAF (V600E), nor NOTCH2 mutation were detected.
Proposed Diagnosis: Splenic diffuse red pulp B-cell lymphoma (SDRPL), [splenic B-cell lymphoma/leukemia,
unclassifiable].
Interesting Feature(s) of Submitted Case: This case illustrates the differential diagnosis between SDRPL and SMZL,
HCL and splenic B-cell neoplasm with hairy cell features (formerly HCLv). The PB infiltration is homogenous mainly with
true VL (small to medium-sized cells with round or oval nuclei, clumped chromatin; moderately basophilic cytoplasm wellvisible villous projections, unevenly distributed around the cells and with a polar distribution (1 to 4 poles)) in contrast to
heterogenous infiltration in SMZL and to specific hairy cells in HCL. The macroscopic pattern of spleen involvement is
diffuse in contrast to micro- or macronodular pattern in SMZL. However in this cases, some VL presented proeminent
nucleoli that may discuss HCLv diagnosis. But immunophenotypically, Annexin A1 typically expressed in HCL are absent
in this cases. The negative expression of CD25/CD123/CD103 and the CD200MFI/CD180MFI ratio (<0,5) argue to
SDRPL. The BRAF-V600E mutation observed in >95% of HCL and the NOTCH2 mutation observed in SMZL, were not
present. Interestingly BCOR mutation was detected.
In conclusion, the SDRPL presents specific histopathological, immunophenotypic and molecular features that allow to do
in most cases the differential diagnosis with of SMZL and HCL.
References: Traverse-Glehen A et al. Blood 2008.
Baseggio L et al. Hematol Oncol. 2011
Curiel-Olmo S et al. Blood 2017
Jallades L et al. Haematologica 2017
Favre R et al. Int J Lab Hematol. 2018
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EAHP22-LYWS-1399
NODAL MARGINAL ZONE WITH RICH T CELL COMPONENT
Gioia Di Stefano* 1, 2, Elena Beccaria1, Stefano Lazzi2, Raffaella Santi1
1Pathological Anatomy Section, Careggi University Hospital, Florence, 2Pathology Section, Department of Medical
Biotechnology, University of Siena, Siena, Italy
Case Description: A 33yrs old male presented with left axillary lymphadenopathy. The patient underwent an excisional
biopsy of the left axillary lymph node, measuring 3.5 cm in the maximum diameter.
Biopsy Fixation Details: Formalin-fixed paraffin-embedded tissue
Frozen Tissue Available: None
Details of Microscopic Findings: The lymph node architecture was effaced by small to medium and rarely large Blymphocytes with abundant clear cytoplasm and a monocytoid appearance arranged in an interfollicular pattern
intermingled with a rich T-follicular helper component. Remnants of follicular structures with expanded mantle cell zones
and germinal centers partially disrupted by the mantle cells, resembling progressively transformed germinal centers were
present although with irregular peripheral rims, blurred by the marginal zone.
Immunophenotype: The B-lymphocytes were positive for CD20, Pax-5, Bcl-2 and negative for CD10, Bcl-6, CD5 and
Cyclin D1 with a proliferation rate, evaluated with Ki-67, raging between 30-40%, while the T-cell displayed a follicular
helper phenotype with positivity for CD3, CD5 and PD1. EBV (EBER) ISH was negative.
Cytogenetics: None
Molecular Studies: IgH monoclonal rearrangement was documented along with an oligo-polyclonal rearrangement of
TCR beta and gamma.
Proposed Diagnosis: Nodal marginal zone lymphoma floral variant/ Pediatric nodal marginal zone lymphoma/ Nodal
marginal zone lymphoma with conspicuous rich T cell component.
Interesting Feature(s) of Submitted Case: The following case highlights the many features of nodal marginal zone
lymphoma. The patient has been in “watch and wait” since 2016 and never underwent chemotherapy. The significance of
this prominent PD1-positive T-cell population in a subset of MZL is uncertain but may play a role in the patient’s
prognosis. However, of great importance is that the considerable T-cell infiltrate may present a pitfall in the distinction with
T-cell lymphoma; therefore, an accurate assessment of histologic features and molecular analysis is mandatory to
achieve the correct diagnosis.
References: Egan C et al. Am J Surg Pathol. 2020
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EAHP22-LYWS-1432
SCLEROTIC MARGINAL ZONE LYMPHOMA: A NEW ARCHITECTURAL PATTERN
Mohammad O. Hussaini* 1, Ismail Elbaz Younes1, Zade Moureiden1
1Hematopathology, Moffitt Cancer Center, Tampa, United States
Case Description: The patient is a 66-year-old male who developed left upper extremity swelling. Chest CT 9/2020
showed 14 cm irregularly, marginated mass arising in left axilla. Initial FNA showed atypical, large single cells. Needle
core biopsy of axillary lymph node showed sclerotic tissue with atypical B lymphoid infiltrate of what appeared to be
medium to large cells. Flow cytometry was equivocal for a CD5-/CD10-, kappa restricted B-cell population (0.1%).
Excisional biopsy was performed for diagnosis. Upon being diagnosed with lymphoma, patient was treated with R-CHOP
and achieved complete remission by PET/CT.
Biopsy Fixation Details: 10% formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Microscopic review showed diffuse fibrosis and sclerosis of the lymph node. Infiltrating
and dissecting through the sclerosis were small to medium sized lymphocytes with extensive crush artifact. Focally a
more cellular area was present that consisted of mostly small mature atypical lymphocytes with monocytoid appearance
and occasional larger cells.
Immunophenotype: CD20/PAX-5 and CD3 show much more B cells than T cells. The B cells are positive for BCL-2
(subset) and negative for CD5, CD10, BCL-1, Bcl6, and Mum-1. CD30 is subset positive for positive in immunoblasts,
while CD15 is negative. CD21 shows no obvious follicular meshworks. CD138 shows very few plasma cells and
kappa/lambda in-situ hybridization shows no clonal plasma cells. Ki-67 shows a proliferation index of approximately 35%.
Flow cytometry shows a small population (~0.54%) of CD5-, CD10- and kappa restricted B cells.
Cytogenetics: N/A
Molecular Studies: Monoclonal immunoglobulin heavy chain and light chain gene rearrangement were identified.
Proposed Diagnosis: Sclerotic marginal zone B cell lymphoma.
Interesting Feature(s) of Submitted Case: a) This case could have easily been overlooked as non-specific fibrosis
with chronic inflammation representing a diagnostic pitfall.
b) New architectural pattern. Described architectural growth patterns for marginal zone lymphoma include diffuse,
interfollicular, nodular, and perifollicular. While sclerotic lymphomas have rarely been described (often misdiagnosed as
retroperitoneal fibrosis), we do not know of any cases describing this architectural presentation of marginal zone
lymphoma.
References: Ouchani, M., et al., Retroperitoneal Fibrosis: Beware of Lymphoma. Cureus, 2021. 13(8): p. e17587.
van den Brand, M. and J.H. van Krieken, Recognizing nodal marginal zone lymphoma: recent advances and pitfalls. A
systematic review. Haematologica, 2013. 98(7): p. 1003-13.
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EAHP22-LYWS-1433
A CASE OF NODAL MARGINAL ZONE LYMPHOMA MIMICKING CASTLEMAN DISEASE, ANGIOIMMUNOBLASTIC
T CELL LYMPHOMA, AND LYMPHOPLASMACYTIC LYMPHOMA
Shunyou Gong* 1
1Pathology, Northwestern University, Chicago, United States
Case Description: A 57-year-old female with bilateral inguinal lymphadenopathy. She is otherwise asymptomatic; CBC
revealed normal counts.
Biopsy Fixation Details: Biopsy was fixed in in formalin
Frozen Tissue Available: N/A
Details of Microscopic Findings: H.&E.-stained sections reveal partially preserved nodal architecture, numerous
residual follicles with regressed germinal centers, open dilated sinuses, and prominent interfollicular lymphoplamacytic
proliferation composed of small lymphocytes, monocytoid cells, and numerous plasma cells with Dutcher bodies.
Immunophenotype:
The atypical cells are positive for CD20, CD79a, PAX-5, and BCL-2, partially positive for BCL-6, negative for CD5 and
CD10. The plasma cells are monotypic, positive for kappa, IgM, CD79a, MUM-1, and negative for lambda and IgG. The
background small T cells are positive for CD3, mostly CD4 cells with many also positive for PD-1. CD21 reveals
preserved tight follicular dendritic cell (FDC) meshwork. Tryptase reveals increased mast cells. Ki-67 shows mostly
moderate focally high proliferative activities. EBER shows occasional small lymphocytes which are likely bystander EBVinfected cells.
Cytogenetics: N/A
Molecular Studies:
PCR for immunoglobulin heavy chain gene rearrangements revealed a clonal pattern, while studies for T-cell receptor
gamma and beta chains gene rearrangements showed polyclonal patterns.
MyD88 sequencing: Wild type.
Proposed Diagnosis: Nodal Marginal Zone Lymphoma
Interesting Feature(s) of Submitted Case:
Nodal Marginal Zone Lymphoma (NMZL) is a rare type of mature B cell lymphoma that preferably involves older adults
with no apparent sex predilection.
Pathologic diagnosis of NMZL is challenging since it may be confused with several other benign or malignant entities that
require very different management approaches.
Firstly, this case retains residual follicles with small regressed germinal centers, abundant vasculature and numerous
plasma cells that altogether resemble Castleman disease. In fact, NMZL may arise from the background of Castleman
disease (Siddiqi, et al. Am J Clin Pathol. 2011; 135:901-14).
Secondly, the nodal architecture is partially preserved and many of the lymphoma cells distribute along the sinusoidal
structures. Taken together with the IgM+ immunophenotype of the lymphoma cells and increased mast cells, we must
also consider lymphoplasmacytic lymphoma (LPL) as one of the differential diagnoses (Juárez-Salcedo, et al. Hematol
Oncol Clin North Am. 2019;33:639-656).
Lastly, this case also demonstrated numerous PD-1+ T cells. Given the markedly increased vasculature in the
background, angioimmunoblastic lymphoma (AITL) is a real concern and it must be ruled out before a diagnosis of NMZL
can be made (Egan, et al. Am J Surg Pathol. 2020;44:657-664).
This case highlights the diagnosis of exclusion approach for many NMZL cases, and suggests extensive workup is
required to render a correct diagnosis (van den Brand, et al. Haematologica. 2013; 98:1003-1013).
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EAHP22-LYWS-1227
HIV-POSITIVE PATIENT WITH PLEURAL EFFUSION
Carmen Bárcena* 1, 2, Beatriz Agredano2, Irene Gallego2, Justino Jiménez2, Yolanda Ruano2, Inmaculada Rapado3,
Antonia Rodriguez3
1Pathology, CENTRE HOSPITALIER UNIVERSITAIRE VAUDOIS, LAUSANNE, 2Pathology, 3Hematology, HOSPITAL 12
DE OCTUBRE, Madrid, Spain
Case Description: A 58-year-old caucasian male, HIV positive (since 2003), on active anti-retroviral therapy with good
virologic control, presented to the hospital (10/20) with a 3-month history of dyspnea, hyporexia and a 10kg loss. The CD4
count was <250/mm3 LDH: 1700 U/l. EBV viral load: 656732 copies/ml. X-Ray revealed a massive righ-sided pleural
effusion. CT imaging showed supra- and infradiaphragmatic lymphadenopathies. A thoracocentesis was performed,
yielding a pleural fluid positive for malignant cells, favoring a high-grade non-Hodgkin lymphoma. The patient underwernt
a biopsy of a left laterocervical lymph node (11/20). Bone marrow at staging was negative for disease. Later, in 03/2021
he developed cutaneous lesions. A skin biopsy was performed.
Biopsy Fixation Details: Formalin.
Frozen Tissue Available: None
Details of Microscopic Findings: Left laterocervical lymph node (11/20): The lymph node architecture was effaced by a
diffuse lymphoid proliferation composed of monomorphic large cells, with a high nucleo-cytoplasmic ratio, relatively round
nuclei, some of them slightly lobated, with several nucleoli, having a somewhat centroblastoid appearance. Apoptotic
bodies and mitoses were frequent. Necrosis was present.
Skin biopsy (03/21): The dermis was diffusely infiltrated by the atypical cells observed in the lymph node. There was some
focal angiocentricity, but without angiodestruction. Absence of epidermotropism.
Immunophenotype: Pleural fluid (flow cytometry): 35% of large cells with high-grade complexity and positive for CD30,
CD2, CD7, CD38.
Lymph node: The atypical lymphoid cells were diffusely positive for CD2, partially positive for CD7, coexpressed cytotoxic
markers (TIA1, perforin, granzyme B), strong and diffusely CD30+, BCL6+, c-MYC+, and negative for CD3, CD5, CD4,
CD8, TCRΒF1, TCRγ, CD56, CD57, CD20, CD138, kappa, lambda, ALK1, HHV8. EBERish was positive in the majority of
the cells. The proliferation index (MIB1/ki-67) was >80%
Skin biopsy: same immunophenotype as the lymph node.
Cytogenetics: FISH using Break-apart probes did not show MYC rearrangement.
Molecular Studies: PCR: TCR and IGH were polyclonal.
NGS: STAT3 and NRAS mutations.
Proposed Diagnosis: EBV- Primary Nodal T-cell or NK-cell lymphoma (variant of peripheral T-cell lymphoma, NOS).
Interesting Feature(s) of Submitted Case: - T-cell lymphomas are unusual in HIV patients.
- EBV-Primary nodal T- cell or NK- cell lymphoma (PTCL-EBV) is a rare and agressive disease that mainly affects East
Asian and Native American patients. It predominanly affects lymph nodes, sparing the nasal region. This lymphoma is
currently classified as a variant of PTCL, NOS in the WHO classification, but it is not yet well understood due to its rarity.
Genetic studies on nodal PTCL-EBV are crucial to better understand this lymphoma and ultimately to develop optimum
treatments for these patients.
References: Hue SS. Pathol 2020; 52 (1):111-127.
Wai CMM. Haematol 2022; 13 Jan.
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EAHP22-LYWS-1138
NODAL EBV-POSITIVE T/NK-CELL LYMPHOMA
Lynne Goh* 1, Siok-Bian Ng2
1Pathology, Changi General Hospital, 2Pathology, National University of Singapore, Singapore, Singapore
Case Description: 81-year-old man presented with abdominal distension without pain or weight loss. He had history of
Hepatitis B liver cirrhosis with alcohol dependence, iron deficiency anaemia, hypertension and hyperlipidaemia. He was
found to have ascites and CT abdomen, pelvis, thorax and neck revealed extensive lymphadenopathy involving bilateral
cervical, supraclavicular, para-aortic and mesenteric lymph nodes. No masses were detected in the nasopharynx,
parapharyngeal space, oral cavity, pyriform sinus and the larynx. He was treated conservatively due to his old age and
died 3 weeks after presentation.
Biopsy Fixation Details: Specimens were fixed in 10% neutral buffered formalin.
Frozen Tissue Available: Nil
Details of Microscopic Findings: The lymph node architecture is completely effaced by a diffuse lymphoid proliferation
with extension into surrounding adipose tissue. The neoplastic lymphoid cells are mostly large with pleomorphic, irregular
vesicular nuclei containing prominent nucleoli and moderate amount of amphophilic cytoplasm. Small foci of necrosis are
present but there is no angiocentricity. Mitotic activity is brisk.
Immunophenotype: The neoplastic cells are positive for CD3, CD8, TIA1, granzyme B, TCRG and EBER (in situ
hybridization). They are negative for CD20, CD56, CD30, CD4 and TCRB. There is some loss of CD5 and CD7 in the
tumour cells. Ki67 proliferation index is about 80%.
Cytogenetics: Nil
Molecular Studies: Polymerase Chain Reaction demonstrated monoclonal rearrangement of TCRG gene. Mutational
analysis using a targeted sequencing panel detected mutations of TET2 and DNMT3A. RT-PCR performed revealed
positive expression of EBNA1, LMP1 and LMP2A, and negative expression of EBNA2 genes, compatible with type 2 EBV
latency pattern.
Proposed Diagnosis: Nodal EBV-positive T/NK-cell lymphoma
Interesting Feature(s) of Submitted Case: Nodal EBV-positive T/NK-cell lymphoma is a rare lymphoma which will be
included as a new entity in the 5th edition of the WHO classification of lymphoid tumours. This tumour shows overlapping
features with extranodal NK/T-cell lymphoma and can be difficult to distinguish from it. The tumour in this case
demonstrates a TCRG phenotype and mutations of TET2 and DNMT3A. TET2 gene has been reported to be frequently
mutated in a recent study on nodal EBV-positive T/NK-cell lymphoma. Based on gene expression, the majority of cases
analysed show type 2 EBV latency pattern with expression of EBNA1, LMP1 and LMP2A and absence of EBNA2.
However, LMP1 protein expression is often undetected (1,2).
References: (1) Cho Mar Myint Wai, Chen S, The Phyu, et al. Immune pathway upregulation and lower genomic
instability distinguish EBV-positive nodal T/NK-cell lymphoma from ENKTL and PTCL-NOS. Haematologica, accepted for
publication, Dec 2021
(2) Takahashi E, Asano N, Li C, et al. Nodal T/NK-cell lymphoma of nasal type: a clinicopathological study of six cases.
Histopathology. 2008 Apr;52(5):585-96.
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EAHP22-LYWS-1416
TRANSFORMATION OF T-CELL LARGE GRANULAR LYMPHOCYTE LEUKAEMIA INTO A CYTOTOXIC HIGHGRADE NODAL CYTOTOXIC T-CELL LYMPHOMA
Francisco J. Llamas Gutierrez1, Cedric Pastoret* 2, Patrick Tas3, Elsa Poullot4, Philippe Gaulard4, Roch Houot5, Thierry
Lamy5
1Pathology, 2Molecular Biology, CHU de Rennes, 3Pathology, Ouest Pathology, Rennes, 4Pathology, Hôpital Henri
Mondor, Paris, 5Hematology, CHU de Rennes, Rennes, France
Case Description: A 78 year-old woman consulted in 2018 for isolated neutropenia (0.1G/L). Complete blood count
showed 40% of LGL (0.6 G/L). LGL leukemia was diagnosed based on clinical, cytological, pathological, and molecular
criteria (STAT3 mutation). The patient was initially treated with methotrexate and later with endoxan reaching a complete
response with cytopenia normalization and undetectable mutations. On September 2021 two inflammatory necrotizing
cutaneous nodules appeared affecting the left breast and the left malleolus. TEP scanner revealed numerous hypermetabolic supra and infra diaphragmatic lymphadenopathies.
Biopsy Fixation Details: 10% Buffered formalin
Frozen Tissue Available: No
Details of Microscopic Findings: 2018:
Bone morrow biopsy revealed several interstitial and intravascular clusters of T-lymphocytes expressing CD8 and
Granzyme B, consistent with LGL leukemia.
2021:
Lymph node biopsy: The normal lymph node architecture was replaced by sheets of large atypical cells with round, oval or
convoluted nucleus, fine chromatine and small nucleoli. Mitotic and apoptotic activity was high.
Skin biopsy: The dermis and hypodermis were massively infiltrated by sheets of large atypical cells rimming adipocytes at
subcutaneous fat and presenting focal angiotropism with necrosis. The epidermis was ulcerated.
Immunophenotype: LGL leukemia (2018) :
-Flow cytometry analysis: CD8+, CD5low, CD56, CD57 and CD16
-IHC analysis: CD3+, CD5+, CD8+, CD57+, granzyme B +. CD56 was négatif.
Cytotoxic high grade T-Cell lymphoma (2021) :
Skin biopsy - Positive markers: CD8, Granzyme B, Perforin, CD56, CD57, CD30, P53. Negative markers: CD2, CD3,
CD5, CD7, CD4, TCR beta, TCR delta, TCL1, KIR3DL2, EBER and CD20
Lymph node biopsy - Positive markers: CD8, Granzyme B, Perforin, TIA1, CD56, CD30, EMA, CD25, MUM1, STAT3+,
CD43 low, CMYC (80%). Negative markers: CD2, CD3, CD5, CD7, CD4, CD57, PD1, ICOS, KIR3DL2, EBER and CD20.
Ki 67: 90%.
Cytogenetics: FISH: DUSP22 negative
Molecular Studies: LGL leukemia at diagnosis (2018): TCRG clonality was confirmed by genescan. NGS analysis
revealed a STAT3 Y640F mutation with a 25% allele frequency and two TET2 mutations (R1359G 12% et Q1539* 19%).
Lymph node and cutaneous biopsy (2021): Clonal analysis revealed the same TCRG rearrangement. NGS confirmed the
presence of the same TET2 mutations (R1359G 36% and Q1539* 39%) found in 2018 without the STAT3 mutation and
presence of “new” mutations : JAK3 (S680I 37%) et KRAS (G13D 33%).
Proposed Diagnosis: Transformation of T-cell large granular lymphocyte leukemia into a high-grade cytotoxic T-cell
lymphoma.
Interesting features
Interesting Feature(s) of Submitted Case: LGL transformation is a rare phenomenon with few cases reported. This
case suggests clonal evolution from a TET2 mutated T-cell clone preceding LGL leukemia. It illustrates the clonal
complexity of LGL leukemia and the impact of TET2 mutations in T and NK LGL. We have the hypothesis that TET2
mutations favored the emergence of a T-cell clone in an initially polyclonal reactive lymphoproliferation. This same clone
seems at the origin of both: the LGL leukemia with STAT3 mutation (in complete remission) and the current high-grade
cytotoxic T-lymphoma, which presented à good response to vinblastine.
References: E Matutes et al. Transformation of T-cell large granular lymphocyte leukaemia into a high-grade large T-cell
lymphoma. Br J Haematol 2001 Dec;115(4):801-6.
Thomas L Olson et al. Frequent somatic TET2 mutations in chronic NK-LGL leukemia with distinct patterns of cytopenias.
Blood 2021 Aug 26;138(8):662-673.
Lamy T et al. LGL leukemia: from pathogenesis to treatment. Blood. 2017 Mar 2;129(9):1082-1094.
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EAHP22-LYWS-1396
EBV+ NODAL T/NK CELL LYMPHOMA OCCURRING IN THE CONTEXT OF AN “INDOLENT”
ANGIOIMMUNOBLASTIC T CELL LYMPHOMA
Luojun Wang* 1, Alina Nicolae2, Nouhoum Sako1, 3, Laura Pelletier3, Elsa Poullot1, Jehan Dupuis4, François Lemonnier4,
Philippe Gaulard1
1Department of Pathology, Hôpital Henri Mondor AP-HP, Créteil, 2Department of Pathology, Hôpital de Hautepierre,
Strasbourg, 3U955 INSERM - Equipe NFL (Eq9), Institut Mondor de Recherche Biomédicale, 4Department of Hematology,
Hôpital Henri Mondor AP-HP, Créteil, France
Case Description: The patient (48 yo female) presented in 2012 with small supra and infra diaphragmatic LN. In 2005,
she had an episode of transient generalised adenomegaly that had not been investigated. The first biopsy (supraclavicular
lymph node (LN), cavum, 2012) resulted in a diagnosis of AITL. The disease was indolent and she had few symptoms.
During follow up, she received no treatment; two subsequent biopsies (axillary LN, 2017; cavum, 2018) were made due to
self-resolving adenomegalies, confirming localisations of AITL.
Six years after the initial biopsy (early 2019), she developed B symptoms, had generalised LN with hypermetabolic
disease (SUVmax 25.7) and had an elevated LDH. Another biopsy was made (cervical LN, slides submitted). She
received 4 cycles of MOGAD, followed by an autologous stem cell transplantation, which led to lasting remission.
Biopsy Fixation Details: Formalin fixation
Frozen Tissue Available: Yes
Details of Microscopic Findings: The initial LN biopsy (2012) showed an AITL with architectural pattern 1 with normal
and atrophic germinal centers. The tumoral population was of peri- and interfollicular location. The small-medium sized,
atypical lymphocytes had abundant clear cytoplasm. Subsequent biopsies (axillary lymph node, cavum) taken during
follow up showed similar morphology.
The last tumoral biopsy (2019) constituted of LN cores with a diffuse proliferation of sheets of slightly pleomorphic
medium-large lymphocytes with eosinophilic cytoplasm, somewhat irregular nuclear contours, open chromatin, nucleoli
and multiple mitoses. There was no significant apoptosis or necrosis.
Immunophenotype: The AITL (2012) was CD4+, with partial loss of CD7, with a full TFH phenotype (CD10+, PD1+,
CXCL13+, ICOS+, BCL6+) and IDH2R172K+. EBER was positive in scattered large B blasts. Subsequent biopsies
showed a similar immunophenotype, except for IDH2, that was negative.
The second lymphoma (2019) was CD3+, CD7+, CD8+/CD4-, with loss of CD5, TCRBeta F1+, showing cytotoxic markers
(TiA1-, granzyme B+, partially perforin+), CD56+, partially CD25+, partially BCL6+, and did not express other TFH
markers (CD10, ICOS, PD1, CXCL13). There were no large CD30+ B blasts or background FDC network. The tumor cells
were uniformly EBER+, partially LMP1+, and EBNA2-. KI67 was 60%.
Cytogenetics: None
Molecular Studies: With a targeted NGS panel, the initial AITL showed two TET2 (VAF 12.8%, 7.8%), RHOA G17V (VAF
7.1%) and IDH2 R17K (VAF 7.8%) mutations. The IDH2 mutation was not found in the AITL recurrences. All three
episodes were clonally related (TCR).
The NGS panel did not detect mutations in the second lymphoma. TET2, RHOA mutations were found with very low VAF,
and interpreted as residual AITL cells in the context of high sample tumor cellularity (>50%). TCR studies showed this
lymphoma to be clonally different from the previous AITL.
Proposed Diagnosis: Nodal EBV+ NK/T cell lymphoma (PTCL-NOS), occurring in the context of an AITL
Interesting Feature(s) of Submitted Case: This case shows the occurrence of a cytotoxic, EBV+ PTCL in the context of
immune dysfunction, in a patient with a prior history of AITL that has evolved following an “indolent” course; this patient
did not require treatment for over 6 years. The two lymphomas here are clonally unrelated, and the EBV+ PTCL did not
derive from a TET2 mutated precursor cell. It is questionable whether EBV+ B blasts of AITL could contribute to infect
CD8+ cytotoxic T cells; nevertheless, the virus's role in lymphomagenesis is suggested. As previously reported, features
of nodal EBV+ lymphoma of NK/T lineage is distinct from the nasal type (no necrosis, relatively monotonous cells, CD8+
T-cell origin).
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EAHP22-LYWS-1094
CLONAL HEMATOPOIESIS AS A COMMON PROGENITOR FOR CLONALLY UNRELATED CYTOTOXIC
PERIPHERAL T-CELL LYMPHOMA NOT OTHERWISE SPECIFIED AND ANGIOIMMUNOBLASTIC T-CELL
LYMPHOMA
Antonio Vogelsberg* 1, Lennart Harland1, Vanessa Borgmann1, Leticia Quintanilla-Martinez1, Falko Fend 1
1Department of Pathology and Neuropathology, University Hospital and Comprehensive Cancer Center Tuebingen,
Tuebingen, Germany
Case Description: A 71-year-old woman presented with enlarged cervical lymph nodes (LNs) and B symptoms. A LN
biopsy was taken (submitted) resulting in the diagnosis of peripheral T-cell lymphoma (PTCL), NOS. Staging revealed
mesenteric LN enlargement and uninvolved bone marrow (BM), clinical stage IIIB. With CHOP therapy the patient went
into complete remission. 5 months later an inguinal LN biopsy, performed for suspected relapse, led to a diagnosis of a
clonal EBV+ B-cell lymphoproliferative disorder (LPD), which was treated with Rituximab. Due to progressive symptoms
another inguinal LN biopsy was taken (submitted), this time resulting in the diagnosis of angioimmunoblastic T-cell
lymphoma (AITL; clinical stage IVB), again with an accompanying clonal, but EBV- B-cell LPD. Brentuximab treatment
was initiated. Over a period of more than 3 years the patient suffered several AITL relapses with therapy changes to,
among others, Oxaliplatin/Gemcitabine, Bendamustine and Belinostat. She is currently receiving Dasatinib.
Biopsy Fixation Details: Formalin-fixed tissue.
Frozen Tissue Available: No.
Details of Microscopic Findings: Biopsy 1 showed an effaced nodal structure with a diffuse infiltration of large lymphoid
cells with extensive necrosis. Biopsy 2 revealed a mixed infiltration of small and medium to large lymphoid cells with in
part centroblastic to plasmablastic morphology, a proliferation of high endothelial venules and an increase in eosinophils.
Immunophenotype: The neoplastic cells of biopsy 1 were CD3+, TIA-1+, CD8+ (weak), B-F1+/-, Granzyme B+/-,
Perforin+/- and negative for CD5, CD4, GATA3, PD1, CD56, TCRG, CD20, CD30, MUM1, BCL6, CD10 and EBERs.
Biopsy 2 revealed two types of infiltrating cells: CD3+, CD4+, PD1+, CXCL13+, ICOS+, BCL6+/-, CD8-, TIA-1-, EBERsT-cells and lambda light chain restricted, CD20+/-, CD79a+, PAX5+, BCL6+/-, MUM+/-, EBERs- B-cells, with variable
CD30 expression in both populations. CD21 demonstrated focally expanded dendritic cell meshworks.
Cytogenetics: Not done.
Molecular Studies: T-cell receptor (TCR) gamma clonality analysis revealed distinct rearrangements: Biopsy 1 with 87
(McCarthy 1) and 174 bp (Trainor 2) products and biopsy 2 with 89 (McCarthy 1), 86 (McCarthy 2) as well as 202 and 204
bp (Trainor 1) products. Biomed-2 IGH analysis of biopsy 2 demonstrated a clonal rearrangement of 265 (FR2) and 124
bp (FR3). Targeted NGS revealed shared DNMT3A p.W305Gfs (VAFs 32 % and 40 %), TET2 p.C973* (VAFs 28 % and
39 %) and TET2 p.P1894T (VAFs 32 % and 40 %) mutations in both lymphomas. The same mutations were detected in
the PTCL staging BM biopsy (negative for PTCL involvement) with allele frequencies between 5 and 16 %.
Proposed Diagnosis: Clonal hematopoiesis (CH) as a common progenitor for clonally unrelated cytotoxic PTCL-NOS
and AITL with associated clonal B-cell LPDs.
Interesting Feature(s) of Submitted Case: CH has been postulated as a precursor to AITL. Our case demonstrates
divergent evolution not only of AITL but also of PTCL-NOS from a CH clone, which is illustrated by both lymphomas
carrying distinct TCR rearrangements, yet sharing multiple somatic mutations that could also be detected in the
(uninvolved) BM biopsy. Similarly, a common clonal origin of AITL and various myeloid neoplasms was reported by Lewis
et al. (Blood Advances 2020). In line with the recurrent detection of TET2 and DNMT3A mutations – typically associated
with AITL and CH – in larger cohorts of PTCL-NOS cases (e.g. Heavican et al., Blood 2019), these findings suggest that a
subset of PTCL-NOS develops from CH as well. Moreover, this case highlights the frequent emergence of clonal B-cell
LPDs secondary to AITL.
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EAHP22-LYWS-1062
NODAL CYTOTOXIC CD8+ PERIPHERAL T-CELL LYMPHOMA OCCURRING IN AN HIV+ PATIENT
Xiaoyan Huang* 1, Kenneth Ofori1, Wen-Hsuan Lin1, Rebecca J. Leeman-Neill1, Craig R. Soderquist1, Govind Bhagat1,
Bachir Alobeid1
1Pathology & Cell Biology, Columbia university Medical Center, New York, United States
Case Description: A 57-year-old man with a clinical history of uncontrolled HIV infection presented with
lymphadenopathy, and splenomegaly.
Biopsy Fixation Details: The lymph node was fixed in formalin.
Frozen Tissue Available: N/A.
Details of Microscopic Findings: The cervical lymph node shows effacement of nodal architecture by a diffuse infiltrate
of pleomorphic large lymphocytes with frequent multinucleated and anaplastic appearing cells.
Immunophenotype: The atypical lymphocytes have the following immunophenotype: CD45+, CD2+, CD3-, CD5-, CD7+/, CD8+, CD16(weak)+, CD56-, CD57-, MUM1+, TIA1+, Perforin+, Granzyme B+, T-BET+, GATA3(weak)+/-, FOXP3-,
CD30-, TCR gamma-, CD25-, BCL2-, CD10-, and PD1-. The Ki-67 proliferation index is elevated (90%). Approximately
80% of the lymphocytes are C-MYC+ and 90% show nuclear P53. ISH for EBER is negative.
Cytogenetics: N/A.
Molecular Studies: PCR analysis for TCR beta gene rearrangement showed a clonal product.
Proposed Diagnosis: Nodal cytotoxic CD8+ peripheral T-cell lymphoma, occurring in an HIV+ patient.
Interesting Feature(s) of Submitted Case: Peripheral T-cell lymphomas (PTCLs) in the setting of HIV infection are
uncommon, typically seen in young men and associated with a poor prognosis (Gloghini, 2005; Jorge J. Castillo, 2011).
PTCLs displaying a cytotoxic phenotype are quite rare in HIV infected patients. A small series reported three HIV-infected
patients with PTCL of cytotoxic phenotype, advanced clinical stage, and CD3+/CD8+ immunophenotype (LUIGI P. RUCO,
2004). Our case shows differences from cases reported previously, including diagnosis at a relatively older age, markedly
pleomorphic cytomorphology with multinucleation and anaplastic features, CD16 expression, absence of CD3, and
aberrant nuclear p53 expression. The role of HIV infection in the development of nodal cytotoxic PTCL is unclear.
References: Gloghini, A. C. (2005). AIDS-related lymphomas: from pathogenesis to pathology. British Journal of
Haematology, 662–670.
Jorge J. Castillo, B. E.-M.-I.-M. (2011). Prognostic factors in patients with HIV-associated peripheral T-cell lymphoma: A
multicenter study. Am. J. Hematol., 256–261.
LUIGI P. RUCO, A. D. (2004). Peripheral T Cell Lymphoma with Cytotoxic Phenotype: An Emerging Disease in HIVInfected Patients? AIDS RESEARCH AND HUMAN RETROVIRUSES, 129–133.
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EAHP22-LYWS-1070
EXTRAMODAL NK/T-CELL LYMPHOMA, NASAL TYPE
Amilcar A. Castellano-Sanchez* 1, 2, Vathany Sriganeshan1, 2, Mike Cusnir3
1PATHOLOGY, HERBERT WERTHEIM COLLEGE OF MEDICINE, Miami, 2PATHOLOGY, 3Hematology Oncology, Mount
Sinai Medical Center, Miami Beach, United States
Case Description: History: 61-year-old woman who presented with complete nasal obstruction. On physical examination,
she was found to have complete nasal obstruction with a deviated nasal septum to the right into the left nasal cavity.
Intraoperatively, she was found to have a large right sided well demarcated nasal mass that was between the mucosa and
perichondrium of the right side of the septum.
Treatment was started with concurrent chemoradiation with cisplatin at 30mg/m 2 started in June, 2013. Patient completed
four cycles. Then received consolidation chemotherapy with VIPD regimen (Etoposide, Ifosfamide, Cisplatin,
dexamethasone). Follow up imaging by CT scan in November 2019 showed no evidence of disease.
EBV DNA Quantitative PCR: (reference range <200 copies / mL)
10275 copies/mL (10/22/2013) at diagnosis.
<200 copies/mL (11/11/2013) post initial treatment
1050 copies/mL (03/13/2014) on follow-up
1956 copies / mL (02/08/2019) on last presentation to our hospital
Biopsy Fixation Details: 10% Buffered formalin fixed tissues.
Frozen Tissue Available: No
Details of Microscopic Findings: The sections revealed repirtory mucosa with areas of ulceration and a dense lymphoid
infiltrate in the submucosa. The infiltrate is composed of a heterogeneous population of lymphoid cells including small,
medium sized as well as large pleomorphic cells. Mitotic activity is increased. Prominent high endothelial venules are
seen as well as increased vascularity.
Immunophenotype: Immunoperoxidase stains for CD3 (RED), CD20 (BROWN) and PAX-5 reveal the majority of the
infiltrate to be T cells. The T cells show partial loos of CD5. CD4 (BROWN) and CD8 (RED) revealed an overwhelming
predominance of CD8 postive cells. In addition BCL-2 and CD43 stains are postive. Scattered histiocytes are highlighted
by a CD68 stain and clusters as well as scattered plasma cells are see with a CD138 stain. In situ hybridization for EBV
(EBEER) stains the majority of the cells. Additional NEGATIVE stains include: cytokeratin AE1/AE3, TdT, ALK-1, CD15,
CD21, CD23, CD25, CD10, CD56 and BCL-6.
Flow cytometric immunophenotype disclosed an ABERRANT T-CELL POPULATION comprising 80% of the cells
(CD4/CD8 ratio is 0.3) with an aberrant immunophenotype and 13% polyclonal B cells. 14% of the T cells present express
CD3, CD7, CD8 and CD56 without CD5.
Cytogenetics: Not performed.
Molecular Studies: T cell Gene rearrangement: POSTIVE
Proposed Diagnosis: EXTRANODAL NK/T-CELL LYMPHOMA, NASAL TYPE
Interesting Feature(s) of Submitted Case: This case includes most of the criteria currently used to classify this tumor as
"Extranodal NK/T-cell lymphoma , Nasal type" however features of this tumor auch as angiocentricity, necrosis and
destruction are either minimal or absent in the sections examined.
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EBV-POSITIVE T/NK-CELL LYMPHOMA IN A PATIENT WITH LONG STANDING CLONAL NK-CELL
LYMPHOCYTOSIS AND MULTIPLE CEREBRAL ISCHEMIC LESIONS
Luisa Lorenzi* 1, Giulio Eugenio Mandelli1, Flavia Melotti2, Chiara Pagani3, Marco Chiarini4, Irene Volonghi5, Chiara
Cattaneo3, Fabio Facchetti1
1Pathology Unit, University of Brescia-ASST Spedali Civili di Brescia, 2Pathology Unit, 3Haematology Unit, 4Flow
Cytometry Unit, Clinical Chemistry Laboratory, Diagnostic Department, 5Neurology Unit, ASST Spedali Civili di Brescia,
Brescia, Italy
Case Description: In 2019, a 48-year-old-woman, with history of hypersensitivity to mosquito bites (HMB) and NK
lymphocytosis suffered of fever, splenomegaly and mild pancytopenia. Serology for HCV, HBV, EBV, CMV, and HIV were
negative, bone marrow normal. Flow cytometry revealed a peripheral clonal expansion of KIR-negative NK-cells. On
II/2020 elevated levels of EBV-DNA in blood (8225 copies) were detected and multiple episodes of fever and
autoregressive neutropenia occurred during the year. From X/2020 to V/2021 she experienced recurrent episodes of focal
transient neurological signs, with brain MRI showing insular and thalamic chronic ischemic lesions. Spinal fluid was poorly
cellulated but positive for EBV-DNA. The patient developed SARS-Cov2-related interstitial pneumonia and, after the first
dose of vaccine (Comirnaty), in IV/2021, Rituximab was started in the attempt to control EBV infection. Few weeks later
the patient developed aphasia and right hemiplegia, secondary to an acute ischemic stroke in the posterior limb of the left
internal capsule. During clinical examination a left latero-cervical mass was found. PET scan highlighted increased uptake
at basal ganglia, latero-cervical adenopathy, cardiac walls, mediastinum, ileum/mesentery and left adrenal cortex. MRI
revealed new CNS ischemic lesions and focal leptomeningeal enhancement. Spinal fluid remained unvaried. In VII/2021
latero-cervical lymph nodes were resected and showed EBV-positive T/NK-cell lymphoma. Shortly after the patient
suffered of pericardial tamponade. Transferred in ICU, she succumbed of multiorgan failure few weeks after lymphoma
diagnosis, aged 49.
Biopsy Fixation Details: Formalin-fixed, paraffin-embedded
Frozen Tissue Available: Yes
Details of Microscopic Findings: The lymph nodes (LN) show diffuse infiltrate of medium to large, atypical cells, of
centroblast morphology, that substitute the parenchyma and infiltrate the peri-nodal and hilum fat. Mitotic and apoptotic
rates are very high with numerous karyorrhexis debris and large foci of coagulative necrosis with no evidence of
angioinvasion. On cytology, the pericardial fluid (PF) showed numerous atypical cells morphologically analogous to those
observed in the LN
Immunophenotype: Lymphoma cells are positive for CD2, CD3, CD56, CD16 (weak), TIA1, Perforin and Granzyme with
CD5, CD7, CD4, CD8, TCR-αβ and TCR-γδ being negative. EBV (EBER) is positive on all tumor cells. Atypical cells of
the PF are CD56+ and, by flow cytometry, showed an NK-cell atypical phenotype (CD56+CD16-CD2+CD7CD38+CD26+), high FSC/SSC pattern and clonal KIR negativity (CD158a,h:0.1%;CD158b1/b2,j:0.1%;CD158e1/e2;0.0%)
Cytogenetics: Not performed
Molecular Studies: TCR on lymph nodes showed a dominant peak in TB on a polyclonal background
Proposed Diagnosis: Peripheral T-cell Lymphoma, NOS [WHO,2017] EBV-positive cytotoxic T/NK phenotype
Interesting Feature(s) of Submitted Case: We retain that this is a rare case of the WHO provisional entity ”PTCL, NOS
EBV-positive with cytotoxic T/NK phenotype” with an entangled clinical history and a very aggressive course. We believe
that the lymphoma of this case may be of NK-cell lineage derivation despite there is no molecularly proven correlation with
the co-occurrent pericardial effusion. Its clinical presentation with HMB, long standing EBV-infection and NK
lymphocytosis may support this hypothesis. Furthermore, this case is charachterized by CNS disease as meningeal
lymphomatosis with ischemic complications, a rare but described event in patients suffering of chronic EBV infection.
References: Jeon YK et al. Human Pathology, 2015
Hue SS et al. Pathology, 2020
Montes-Mojarro IA et al. Semin Diagn Pathol. 2020
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METHOTREXATE-ASSOCIATED T-CELL LYMPHO-PROLIFERATIVE DISORDER, CD8 POSITIVE CYTOTOXIC TCELL LYMPHOMA TYPE WITH PHENOTYPIC SWITCH TO ANGIO-IMMUNOBLASTIC T-CELL LYMPHOMA ON
RELAPSE
Ye L. Hock* 1, Bindu Vydianath2
1Histopathology, University Hospitals Birmingham NHS Foundation Trust, Birmingham, B15 2GW, 2Histopathology,
University Hospitals Birmingham NHS Foundation Trust, Birmingham, United Kingdom
Case Description: 73 year old male with history of iscahemic heart disease & TIA presented with B-symptoms & new
onset generalized lymphadenopathy. He was on methotrexate (MTX) (13 yrs) for psoriatic arthritis. CT showed
widespread low volume lymphadenopathy & 14.8 cm splenomegaly. Needle biopsy of cervical lymph node was performed
(submitted). EBV viral load was 350,000 copies/mL. PET showed mildly avid nodes (SUV 4.9). Discontinuation of MTX
resulted in resolution of symptoms & lymph nodes. EBV became undetectable. CT 3 months later showed good partial
response but he presented 2 months later with fever & repeat CT showed progression of lymphadenopathy. EBV was still
undetectable. Needle biopsy of right axillary lymph node was performed (submitted). He received 2 cycles of CHOP but
developed urinary infection & stroke with left-sided visual loss. MRI & CT angiogram were normal. CSF flow cytometry
showed polyclonal mixed T & B cells & repeat CSF cytology was acellular. CHOP was discontinued & palliative therapy
instituted (prednisolone & to add etoposide if condition permits).
Biopsy Fixation Details: 10% formaldehyde
Frozen Tissue Available: No
Details of Microscopic Findings: 1st bx: A diffuse generally monomorphic infiltrate of atypical lymphoid cells with
admixed histiocytes & scant eosinophils. Extensive necrosis noted
2nd bx: A diffuse polymorphic infiltrate of atypical lymphoid cells including clear cells admixed with histiocytes, plasma cells
& eosinophils. Focal spindle cell proliferation noted
Immunophenotype: 1st bx:
(+) CD3, CD2, CD5, CD7, TCRβ. Most are CD8, TIA1 & Granzyme B + with fewer CD4+ T-cells. Ki67 80-90%
(-) CD20, CD79a, Pax 5, CD10, BCL2, BCL6, CD56, CD57, CD123, Myeloperoxidase, TdT, PD1, TCR δ
EBER (-) largely with scattered +ve atypical cells.
2nd bx:
(+) CD3, CD2, CD5, CD10, BCL6, PD1. CD4+ with fewer small CD8, TIA1 & Granzyme B + small T-cells. 20% CD30+
(-) CD7 (lost), CD20, CD79a, Pax 5, EBER
Cytogenetics: Not done
Molecular Studies: PCR (clonality)
Both bxs show clonal T-cell pupulation with some similarity in peaks. B-cell clonality in 1st bx.
Proposed Diagnosis: 1st bx: MTX-associated T-cell lympho-proliferative disorder (LPD), CD8 positive cytotoxic T-cell
lymphoma type (PTCL, NOS by WHO)
2nd bx: Angio-immunoblastic T-cell lymphoma (AITL) (partially clonally related)
Interesting Feature(s) of Submitted Case: MTX-associated LPD is mainly B-LPD or classic Hodgkin lymphoma type &
T-LPD are rare (4-8%). Amongst T-LPD, CD8+ cytotoxic T-cell lymphoma type is extremely rare (1). Our patient
presented with CD8+ cytotoxic T-cell lymphoma (EBV largely -ve) type MTX-associated (clonal) T-cell LPD. Although this
responded to MTX withdrawal, he relapsed with progression on CT & the relapse represented AITL (partially clonally
related to the original LPD). Phenotypic switch (CD4 & CD8) is a well-recognized phenomenon in T-cell lymphomas & is
best studied in cutaneous T-cell lymphomas (2). Clonal diversity of TCR gene was demonstrated in T-cell lymphoma in a
recent study & immature precursor origin was hypothesized (3). Only partial clonal relationship noted between the original
MTX-associated T-cell LPD & subsequent AITL can be explained by such an immature precursor origin or by 2 separate
clonal T-cell LPDs (with resolution of the original LPD on MTX withdrawal & unmasking of immunodeficiency/MTX & EBV
independent clonal T follicular helper (TFH) population (resulting in AITL). Detailed molecular studies may help us
understand the pathogenesis of such immunodeficiency associated T-cell LPD with phenotypic switch.
References: 1. Modern Pathology (2019) 32:1135-1146
2. Virchows Arch. (2019) 475(5):637-648
3. Clin Cancer Res (2019)25(10):3104-31149
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EBV-ASSOCIATED, CD8+ CYTOTOXIC T-CELL LYMPHOPROLIFERATIVE DISORDER (LPD) ARISING IN AN
ELDERLY PATIENT.
Xiaoyan Huang* 1, Wen-Hsuan Lin1, Kenneth Ofori1, Rebecca J. Leeman-Neill1, Craig R. Soderquist1, Bachir Alobeid1,
Govind Bhagat1
1Pathology & Cell Biology, Columbia university Medical Center, New York, United States
Case Description: A 75-year-old white male presented with fatigue and weight loss. Lab results showed elevated EBV
IgM and IgG titers and soluble CD25 receptor (>20000 pg/ml) and ferritin levels (3325 ng/ml), and hypofibrinogenemia
(125 mg/dl), indicative of hemophagocytic lymphohistiocytosis (HLH). Blood EBV DNA copy numbers were markedly
elevated (126,170 IU/ml). Imaging studies showed generalized lymphadenopathy and splenomegaly. Cervical lymph node
and bone marrow biopsies showed features of an EBV+ CD8+ T-cell LPD. Chemotherapy (gemcitabine, oxaliplatin, and
L-asparaginase) was started, but discontinued after one dose due to splenic rupture. The splenectomy specimen also
showed involvement by EBV+ T-cell LPD. Valacyclovir treatment was started 2 weeks later and continued for 1.5 years.
Since diagnosis (3.5 years ago), the EBV copy numbers have fluctuated but continually decreased (80 IU/ml on last follow
up 5 months ago). The patient continues to be in remission from EBV+ T-cell LPD.
Biopsy Fixation Details: LN and spleen specimens were fixed in formalin and BM was fixed in B-Plus.
Frozen Tissue Available: N/A.
Details of Microscopic Findings: The lymph node architecture was effaced by a polymorphic infiltrate, with a
predominance of small to intermediate-sized lymphocytes, a prominent population of plasmacytoid/plasma cells and
variable numbers of histiocytes.
The BM and spleen showed similar infiltrates with focally paratrabecular and angiocentric distributions in the BM and
spleen, respectively.
Immunophenotype: Flow cytometry of all samples detected expanded a cytotoxic T-cell population: CD8+, CD38+,
CD56-, CD10-, CD57-, CD30-, CD1a-, CD16-, CD25-, and TCRαβ+.
Immunohistochemical staining showed atypical cytotoxic T-cells with the following immunophenotype: CD2+, CD3+,
CD5+, CD7+, CD8+, TIA1+, Perforin+, Granzyme B+, CD4-, CD10-, PD1-, CD57-, ALK-, CD30-, CD56-, GATA3-,
Tbet+(subset), and TCR-gamma-. A subset of the cells was EBER+ by ISH.
Cytogenetics: Normal karyotype.
Molecular Studies: PCR analysis for TCRβ gene rearrangement yielded polyclonal products in LN, PB, CSF, and spleen
specimens.
Proposed Diagnosis: Atypical EBV-associated CD8+ T-cell LPD exhibiting features of chronic active EBV infection in an
elderly individual.
Interesting Feature(s) of Submitted Case: This case represents a rare example of fulminant presentation (HLH) of
chronic active EBV infection in an elderly individual, which responded to antiviral therapy. The EBV+ cytotoxic CD8+ T-cell
infiltrate, mimicked an EBV+ NK/T-cell lymphoma. The clinical presentation and disease course are reminiscent of EBVassociated, T-cell LPD typically seen in children of Asian and Caribbean descent. Adult-onset disease is rarely
reported (Quintanilla-Martinez L, 2017), which can be a diagnostic pitfall mimicking aggressive EBV+ NK/T cell
lymphoma (Zihang Chen, 2020).
References:
Quintanilla-Martinez L, K. Y.-H. (2017). WHO Classification of Tumours of Haematopoietic and lymphoid tissues.
Zihang Chen, M. W. (2020). Comparison of Systemic EBV-positive T-Cell and NK-Cell Lymphoproliferative Diseases of
Childhood Based on Classification Evolution. Am J Surg Pathol, 1061-1072.

187

EAHP22-LYWS-1131
UNEXPECTED FINDING IN A FOREARM NODULE: PRIMARY CUTANEOUS GAMMA DELTA T-CELL LYMPHOMA
Alexandar Tzankov* 1, Reinhild Zenklusen2, Stefan Dirnhofer1
1Pathology, University Hospital Basel, Basel, 2Pathology, Unilabs, Bern, Switzerland
Case Description: 87-years-old male patient with nodular lesion of the forearm. Consultational case.
Biopsy Fixation Details: 10% buffered formalin fixation (i.e. 4% formaldehyde concentration)
Frozen Tissue Available: no
Details of Microscopic Findings: Under a "grenz zone" towards the epidermis, a discohesive dermal tumor composed
of mainly pleomorphic blasts, intermingled with a few medium-sized lymphocytes is seen. Perceptible epidermal necrosis
and interface dermatitis. Certain angiocentricity, no angiodestruction, no hemophagocytosis.
Immunophenotype: Positive: CD2, CD3, CD8, CD56, TIA1, TCR-δ, Ki-67 80%
Negative: ALK, CD4, CD5, CD7, CD20, CD30, EBER, granzyme B, ICOS, PD1, perforin, TCL1, TCR-βF1
Cytogenetics: not performed
Molecular Studies: not performed; the morphology and immunophenotype were diagnostic
Proposed Diagnosis: Primary cutaneous γ/δ T-cell lymphoma
Interesting Feature(s) of Submitted Case: Prototypic case of a rare disease.
- Characteristic histomorphology with perceptible interface dermatitis and lack of epidermotropism of the neoplastic
cells, which is helpful in the differential diagnosis to primary cutaneous aggressive epidermotropic CD8+ T-cell lymphoma
and tumor-stage mycosis fungoides
- Nice illustration of the advantages of application of TCR-βF1 (clone 8A3) and TCR-δ (clone H41) in routine
diagnostics
References: Lorenzo Cerroni. Skin Lymphoma. 5th ed. Wiley Blackwell 2020; pp 201-207.
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EAHP22-LYWS-1175
PRIMARY EBV-POSITIVE NODAL T CELL LYMPHOMA
Zhuo Zuo* 1
1Department of Pathology, Sichuan Cancer Hospital & Institute, Sichuan Cancer Center ，School of Medicine，University
of Electronic science and technology of China, Chengdu, China
Case Description: A 51-year-old woman found a mass in left cervical with no other remarkable symptoms in April 2021.
Ultrasound guided biopsy was performed and pathologic examination revealed non-Hodgkin’s lymphoma. The patient was
transferred to our hospital for further treatment in May, 2021. Ultrasonography showed enlarged and structurally abnormal
lymph nodes in the in levels Ia, II, and IV on the left side of the neck. Postoperative PET-CT revealed Increased PDG
metabolism lesion in the left neck, left clavicle area, left upper mediastinum and subcarinal. Excisional biopsy was
performed and pathologic examination revealed T cell lymphoma in May 2021. Subsequently, she was treated with six
cycle of E-CHOP regimen and reached complete remission.
Biopsy Fixation Details: Grossly, the lymph nodemeasured 3 cm. The cut surface is grayish white. The specimens were
fixed in 10% neutral formalin and then embedded in paraffin.
Frozen Tissue Available: None
Details of Microscopic Findings: The lymph node had partially preserved architecture (Figure 1A). Sinusoidal infiltration
of large vesicular nucleus cells was observed in the partial areas. In the other areas diffuse monomorphic infiltration of
large cells that often have a centroblastoid was observed.
Immunophenotype: The neoplastic cells were positive for CD2, CD3, CD30, GranzymeB, TIA-1, EMA(focal), MUM-1 and
EBER(90%), but negative for CD20, PAX-5, CD4, CD5, CD7, CD8, CD15, CD56, ALK-1 and CKpan(AE1/AE3). Ki-67
proliferation index is usually high (80%).
Cytogenetics: Not done
Molecular Studies: Not done
Proposed Diagnosis: Primary EBV-positive nodal T cell lymphoma
Interesting Feature(s) of Submitted Case: A middle-aged female patient diagnosed by primary EBV-positive nodal T
cell lymphoma need for differential diagnosis with metastatic canceranaplastic large cell lymphoma, large B-cell
lymphoma.
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EAHP22-LYWS-1176
PRIMARY EBV-POSITIVE NODAL T-CELL OR NK-CELL LYMPHOMA
Yan Zhang* 1, 2, Xiaoqiu Li 1, 2
1Department of Pathology, Fudan University Shanghai Caner Center, 2Department of Oncology, Shanghai Medical
College, Fudan University, Shanghai, China
Case Description: A 51-year-old female patient presented with left cervical lymphadenopathy without fever, night sweats,
and weight loss.Imaging tests (US, enhanced CT, PET-CT, MRI) revealed bilateral cervical and supraclavicular
lymphadenopathy without sinonasal or other extranodal lesions. Laboratory workup revealed an elevated serum EBV
DNA level ( 2240 copies/ml). EBV antibodies ( VCA IgA, EA IgA, Rta IgG) were negative. The platelet count and serum
levels of lactate dehydrogenase were normal, with values of 176× 10 9 /L and 189 U/L, respectively. LN biopsy of the left
neck was performed and sent to our center for pathology consultation. BM biopsy showed no evidence of lymphoma. The
patient received chemotherapy with the regimen of CHOP combined with anti-PD1 inhibitors, followed by
Lenalidomide combined with Chidamide, and were alive with disease at 13 months
Biopsy Fixation Details: The tumor resection specimen was fixed in 10% buffered formalin, routinely processed, and
embedded in paraffin for light microscopy. Sections of 4μm were stained with haematoxylin and eosin (H&E).
Frozen Tissue Available: As it is a consultation case, no frozen samples were available.
Details of Microscopic Findings: The lymph node architecture was partially effaced. In a few areas of the node, it was
composed of relatively monomorphous middle-sized to large cells with round to oval, hyperchromatic nuclei with
conspicuous nucleoli, resembling diffuse large B-cell lymphoma with a centroblastoid morphology. The cytoplasm was
moderate in amount and amphophilic. Mitotic figures were easily found. In most areas of the node, the histological
structure was slightly disordered, and atypical large lymphocytes was not so evident, Hodgkin/Reed-Sternberg-like cells
and epithelioid histiocytes can be seen in the interfollicular zone. The prominent hyperplasia of high endothelial venules,
the open marginal sinuses, coagulative necrosis, apoptotic bodies, fibrinoid deposits in vessel walls and extracapsular
lymph node invasion were not observed.
Immunophenotype: Atypical large lymphocytes showed positive for CD3, CD5, CD8, TIA-1, EBER (≥80%) , PD-L1 (TPS
≥80%), and negative for CD20, PAX5, CD4, CD10, CD30, CD56 and PD1. The Ki-67 proliferation index in this area was
70-80%. Hodgkin/Reed-Sternberg-like cells were positive for CD20 (with heterogeneity), PAX5, CD30, EBER, and
negative for CD3.
Cytogenetics: Cytogenetic testing was not done.
Molecular Studies: TCRG and TCRB genes were clonally rearranged. DNMT3A exon 23 c. 2645 G > A (p. Arg634His)
missense mutation, TET2 exon 3 c. 2840_2843 del (p. Gln947Argfs*5) frameshift mutation, TET2 exon 11 c. 5711 A > G
(p. His1904Arg) missense mutation were identified using a 481-gene panel assay (Illumina).
Proposed Diagnosis: (Left neck lymph node) Peripheral T-cell lymphoma, NOS (CD8 positive, EBV positive), with HRSlike large B-cell hyperplasia.
Interesting Feature(s) of Submitted Case: In the background, there was a proliferation of HRS-like large B cells. The
neoplastic T cells and HRS-like large B cells were both positive for EBV.

190

EAHP22-LYWS-1181
AGGRESSIVE NK CELL LEUKEMIA/LYMPHOMA PRESENTING AS SYSTEMIC DISEASE WITH PANCYTOPENIA,
AND NO OBVIOUS LEUKEMIC INVOLVEMENT
Ifeyinwa Obiorah* 1, Stefania Pittaluga1, Mohamed Amin-Hashem2
1Hematopathology, NIH/NCI, Bethesda, United States, 2Anatomic Pathology, CHU de Quebec, Quebec, Canada
Case Description: A 46 years old African male presented to the emergency department with chest pain. A week after, he
developed hyperthermia, skin rashes and conjunctivitis. Imaging studies revealed multiple lymphadenopathies, including
mediastinal, retroperitoneal and iliac, associated with splenomegaly and bilateral pleural effusion. Laboratory testing
revealed pancytopenia with no peripheral lymphocytosis, elevated LDH, positive EBV IgG titers and low albumin. Lymph
node and bone marrow biopsies were performed which were initially diagnosed as peripheral T-cell lymphoma, NOS.
Further review confirmed the diagnosis of aggressive NK cell leukemia/lymphoma. The patient was treated with 5 cycles
of dexamethasone, methotrexate, ifosfamide, L-asparaginase, and etoposide (SMILE) protocol and showed good initial
response. After two months, he had relapsed and developed septic shock, C-difficile infection and hemophagocytic
syndrome. The patient expired 3 months after diagnosis.
Biopsy Fixation Details: The lymph node was fixed in formalin and the bone marrow biopsy was fixed in Bouin Hollande
then decalcified in decalcifying solution (Distilled water+ formaldhyde + glacial acetic acid)
Frozen Tissue Available: No
Details of Microscopic Findings: The lymph node showed effacement of the normal archicheture by proliferation of
large atypical cells showing marked nuclear pleomorphism with finely dispersed chromatin and one or more prominent
nucleoli. Mitosis and apoptotic bodies are seen. Admixed are small lymphocytes and scattered histiocytes. Bone marrow
is focally involved by aggregates of tumour cells with morphologic features similar to that of the lymph node.
Immunophenotype: The immunohistochemical staining showed expression of CD2, CD3 and CD7 and were negative for
CD5, CD4, CD8, TCR α/β, TCR delta, CD56, CD57, PD1, CD10, EMA, CD1a, TdT, ALK1, GATA3 or CD45. The tumour
cells strongly express the cytotoxic markers; TIA1, Granzyme B and Perforin. About 30% of tumour cells are positive for
CD30 and Ki-67 showed a high proliferative rate (70%). EBER study showed positive signals in the majority of tumour
cells. Flow cytometry analysis detected abnormal cells were positive for cytoplasmic CD3 and negative for surface CD3.
No expression of CD16 was noted.
Cytogenetics: The conventional cytogenetic alaysis showed a tetraploid clone with complex cytogenetic anomalies.
Molecular Studies: No rearrangement of T-cell receptors or immunoglobulines was detected according to clonality
studies by PCR.
Proposed Diagnosis: Aggressive NK cell leukemia/lymphoma.
Interesting Feature(s) of Submitted Case: Aggressive NK cell leukemia/lymphoma is a rare entity with a very poor
prognosis. Cases can present, as our case, with a systemic disease with no obvious leukemic involvement. The diagnosis
is often challenging requiring the integration of clinical, morphological, immunophenotypic and molecular data.
Immunohistochemical expression of CD3 does not allow to differentiate between T cells and NK cells.

References: 1- Aggressive NK Cell Leukemia: Current State of the Art
Cancers 2020, 12, 2900; doi:10.3390/cancers12102900 www.mdpi
2- Diagnosis of NK and cytotoxic T-cell disorders: a review
Diagnostic Histopathology 24:7, 2018, 257; 266
3- Epstein–Barr virus-associated T- and NK-cell lymphoproliferative diseases: an update and diagnostic approach
Pathology (January 2020) 52(1), pp. 111–127
4- Epstein-Barr Virus-Associated T and NK-Cell Lymphoproliferative Diseases
Frontiers in Pediatrics | www.frontiersin.org March 2019 | Volume 7 | Article 71
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EAHP22-LYWS-1190
NODAL EBV-POSITIVE T/NK-CELL LYMPHOMA WITH SMALL CELL MORPHOLOGY
Rex K.H. Au-Yeung* 1, Siok-Bian Ng2
1Pathology, Queen Mary Hospital, The University of Hong Kong, Hong Kong, Hong Kong, 2Pathology, National University
of Singapore, Singapore, Singapore
Case Description: 46 year-old Chinese female with history of chronic hepatitis B presented with itchy skin and bilateral
neck swelling and night sweats in Jan 2013. PET-CT showed generalized lymphadenopathy involving bilateral neck,
axillae, mediastinum, para-aortic, abdomen and groin with SUVmax of 6-8. No nasal involvement detected. She was
diagnosed to have angioimmunoblastic T-cell lymphoma, stage III, and treated with CHOP chemotherapy in another
institution. The disease relapsed in Sep 2013 and she received another course of chemotherapy followed by disease
remission. In April 2015, she developed generalized lymphadenopathy again and the diagnosis of EBV-positive T/NK-cell
lymphoma was made. She received chemotherapy (PIGLETS) and underwent autologous stem cell transplantation
followed by disease remission. She remained in remission at the last follow up (June 2021).
Biopsy Fixation Details: Specimens were fixed in 10% neutral buffered formalin.
Frozen Tissue Available: No
Details of Microscopic Findings: The nodal architecture is almost completely effaced by a diffuse and heterogeneous
lymphoid infiltrate intermixed with eosinophils, plasma cells and epithelioid histiocytes. A few residual lymphoid follicles
are present. High endothelial venules are prominent. The atypical lymphoid cells are mostly small with mildly irregular
nuclear membrane. Scattered medium and large cells with vesicular nuclei and conspicuous nucleoli are noted.
Occasional tumour cells display clear cytoplasm. Mitosis and apoptosis are readily identified. There is no prominent
necrosis or obvious angiocentricity.
Immunophenotype: The neoplastic lymphoid cells are positive for T-cell markers CD2, CD3, CD8, CD5 (weak), CD7
(weak) and TCR-betaF1. TIA-1 expression is positive. A subset of the tumour cells are positive for CD4. CD56 and CD30
is negative. CD21 shows that the majority of the follicular dendritic cells (FDCs) are confined to the lymphoid follicles, and
there is no extrafollicular proliferation of FDCs. CXCL13- and PD1-positive cells are mainly confined to the residual
germinal centres.
The neoplastic T-lymphoid cells are positive for EBER and EBER/CD8 double ISH-IHC staining confirmed the expression
of EBER in CD8+ T cells.
Cytogenetics: Nil
Molecular Studies: Polymerase chain reaction shows monoclonal gene rearrangement of TCRG and TCRB.
Mutational analysis using a targeted sequencing panel detected mutations of TET2 and PIK3CD.
Proposed Diagnosis: Nodal EBV-positive T/NK-cell lymphoma.
Interesting Feature(s) of Submitted Case: Nodal EBV-positive T/NK-cell lymphoma is a rare and aggressive lymphoma.
In contrast to extranodal NK/T-cell lymphoma, it presents primarily with nodal disease and lacks nasal involvement. Unlike
most cases of nodal EBV+ T/NK cell lymphoma, this tumour demonstrates a predominant small cell morphology.(1)
Targeted sequencing of this case identified TET2 and PIK3CD mutations. In a recent study of patients with nodal EBV+
T/NK-cell lymphoma from Asia, TET2 is reported to be the most frequently mutated gene. (2)
References: (1) Kato S, Yamashita D, Nakamura S. Nodal EBV+ cytotoxic T-cell lymphoma: A literature review based on
the 2017 WHO classification. J Clin Exp Hematop. 2020;60(2):30-36.
(2) Cho Mar Myint Wai, Chen S, The Phyu, et al. Immune pathway upregulation and lower genomic instability distinguish
EBV-positive nodal T/NK-cell lymphoma from ENKTL and PTCL-NOS. Haematologica, accepted for publication, Dec 2021
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EAHP22-LYWS-1200
PERIPHERAL T-CELL LYMPHOMA WITH A CYTOTOXIC AND FOLLICULAR HELPER PHENOTYPE
Gerard Frigola* 1, Charlotte Syrykh2, Karmele Sáez de Gordoa1, Sandra Sánchez1, Armando López-Guillermo3, Elias
Campo1, Antonio Martínez1, Olga Balagué1
1Pathology, Hospital Clínic, Barcelona, Spain, 2Pathology, Institut Universitaire du Cancer de Toulouse-Oncopole,
Toulouse, France, 3Hemathology, Hospital Clínic, Barcelona, Spain
Case Description: A 55 year-old male with no relevant medical history consulted for oral pain. In the physical
examination, an ulcer affecting the left wall of the oropharynx and the soft palate was seen. WBC counts and
biochemistry, including LDH levels were normal. A PET/CT scan showed a tonsil lesion with multiple supra and
infradiaphragmatic enlarged lymph nodes. A biopsy of the tonsil was performed.
Biopsy Fixation Details: Formalin-fixed paraffin embedded tissue.
Frozen Tissue Available: No
Details of Microscopic Findings: The oropharyngeal tissue was infiltrated by a diffuse polymorphic lymphoid
proliferation that invaded and ulcerated the epithelium. Neoplastic cells were large, pleomorphic, with vesicular and
irregular nuclei. There were abundant images of karyorrhexis and pyknotic nuclei, as well as some images of
angiocentrism. The proliferation was accompanied by abundant polymorphonuclear leukocytes and histiocytes, and had a
necrotic background with extensive necrotic areas.
Immunophenotype: Neoplastic cells were positive for CD2 and CD3 with complete loss of CD5 and CD7 expression and
a T-follicular helper phenotype CD4 with expression of PD1, CXCL13 and BCL6. Interestingly, the tumor cells were also
positive for CD16 and cytotoxic granules (granzyme B, perforin and TIA1). Double inmunostaining for PD1 and TIA1
demonstrated co-expression of both markers in the same neoplastic cells. CD30 was also intense and diffusely positive in
the neoplastic cells, whereas ALK1, CD10, CD56, CD57 and EBER were negative.
Cytogenetics: Not done
Molecular Studies: Polymerase chain reaction amplifications for detecting clonal TCR chain gene rearrangements were
performed according to the BIOMED-2 protocol and showed a monoclonal pattern for the beta chain rearrangement.
Proposed Diagnosis: Peripheral T-cell lymphoma with follicular helper and cytotoxic phenotype.
Interesting Feature(s) of Submitted Case: The patient was refractory to multiple lines of treatment, and died 6 months
after the diagnosis. The co-expression of follicular helper and cytotoxic markers has not been systematically evaluated in
the study of peripheral T-cell lymphomas, and their assessment could help to determine whether this observation is an
isolated event or we are really dealing with a different subgroup of aggressive T-cell lymphomas. In this regard, a subtype
of follicular helper T cells capable of regulating the germinal center reaction through a cytotoxic mechanism has been
described (Xie MM et al.), and might represent the cell of origin of these lymphomas.
References: Xie MM et al. Follicular Regulatory T Cells Inhibit the Development of Granzyme B-expressing Follicular
Helper T Cells. JCI Insight. 2019;4(16):e128076.
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EAHP22-LYWS-1207
PRIMARY NODAL EBV-POSITIVE CYTOTOXIC T-CELL LYMPHOMA
Kenneth Ofori* 1, Xiaoyan Huang1, Wen-Hsuan Lin1, Rebecca Leeman-Neill1, Craig Soderquist1, Govind Bhagat1, Bachir
Alobeid1
1Pathology and Cell Biology, Columbia University Irving Medical Center, New York, United States
Case Description: A 67-year-old white female patient presented with right neck masses. MRI of the neck showed
multiple enlarged bilateral cervical and intraparotid lymph nodes. PET scan showed enlarged hypermetabolic lymph
nodes above and below the diaphragm, hypermetabolic enlarged bilateral lacrimal glands, right palatine tonsil, and splenic
lesions. Imaging and ENT examination showed no nasal lesions. Biopsy of the neck mass showed cervical lymph node
involvement by EBV positive T-cell lymphoma. Bone marrow biopsy showed no evidence of disease.
The patient was treated with one cycle of EPOCH. At the time of discharge, the neck masses had significantly decreased
in size. The patient elected to receive follow-up care in her home state, hence details of subsequent therapy are unknown,
but the patient is currently alive.
Pertinent laboratory findings at initial presentation: CBC: 2.40>10.0/29.3<32 MCV 89.6, Diff: Neut 33.0%, Band 10%,
Mono 22.0%, Lymph 31%, Atyp Lymph 4%.
LDH: 679 (135-225); Serum Ca: 9.4 (8.8-10.3), HIV Ab/Ag: non-reactive, Hep Bs Ag negative, Hep C Ab negative, Plasma
Quantitative PCR EBV DNA: 250984 IU/mL
Biopsy Fixation Details: Formalin.
Frozen Tissue Available: No.
Details of Microscopic Findings: The enlarged cervical lymph node showed extensive, geographic necrosis and
markedly expanded interfollicular areas by diffuse, dense infiltrates of medium to large-sized, pleomorphic lymphocytes
admixed with numerous histiocytes.
Immunophenotype: Flow cytometry identified an abnormal mature T-cell population with the following
immunophenotype: CD3+, CD2(bright)+, CD5(dim)+, CD7(dim)+, CD8+, CD4-, CD38+, CD56-, CD103-, and CD10-.
By IHC stains, the lymphoma cells showed the following phenotype CD3+, CD2+, CD5-/weak+, CD7-/weak+, CD8+, CD4, MUM1+/-, BCL6-/weak+, CD10-, PD-1-, TIA-1+, Granzyme B+, Perforin+, CD25-/+ TCRgamma-, CD56-, BCL2-/weak+,
CD123-, CD103-, CD30-, FOXP3-, TBET-, and GATA3+. ISH for EBER was positive. Ki-67 showed elevated proliferative
index (~60%).
Cytogenetics: G Band karyotype: 46,XX,del(6)(q21q25)[10]/46,XX,del(6)(q23),+8,der(8;9)(q10;q10)[4]/46,XX[8]
Molecular Studies: Clonal T-Cell Receptor-Beta Gene Rearrangement by Fluorescent PCR.
NGS mutational analysis showed somatic mutations in the following genes:
Gene: DNMT3A
Variant: NM_022552 c.2645G>C, p.R882P
Variant Allelic Fraction: 35%
Gene: TET2
Variant: : NM_001127208 c.2056A>T, p.R686*, and c.431dupT, p.R686*, and p.L144fs
Variant Allelic Fraction: 36% and 39%, respectively
Variants of Uncertain Significance)
Gene: GRID1 Variant: NM_017551 c.1150C>T, p.R384W
Gene: AXL
Variant: : NM_021913 c.2351G>A, p.R784Q
Gene: FLT1
Variant: NM_002019 c.934C>T, p.R312C
Gene: SMAD2 Variant: NM_001003652 c.26C>T, p.P9L
Proposed Diagnosis: Primary Nodal EBV-Positive Cytotoxic T-cell lymphoma.
Interesting Feature(s) of Submitted Case: Currently classified as an EBV positive variant of PTCL, NOS, cases such as
ours represent a rare type of peripheral T-cell lymphoma, which is uncommon in white patients and typically reported in
patients of Asian ethnicity. While this disease is considered - aggressive, the patient is still alive 3 years after
presentation. Loss of 6q, involving tumor suppressors including PRDM1, has been described in EBV-associated
extranodal NK/T-cell lymphomas and GAT3+ PTCLs (1), while TET2 and DNMT3A mutations have been reported in
diverse PTCLs, but more commonly in those with TFH phenotype.
References: 1. Vega, Francisco, et al. "Genetic profiling and biomarkers in peripheral T-cell lymphomas: current role in
the diagnostic work-up." Modern Pathology (2021): 1-13.
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EAHP22-LYWS-1209
PERIPHERAL T CELL LYMPHOMA, NOT OTHERWISE SPECIFIED.
Shuyu E* 1, Gabriela Gheorghe2
1Pathology and Laboratory Medicine, University of Tennessee Health Science Center, 2Pathology, St Jude Children's
Research Hospital, Memphis, United States
Case Description: 13-year-old boy presented with weight loss (4-5 kg), itching, rash and night sweats. He had
undergone CT scan which showed pleural effusion and 1.5 L fluid was removed. The provisional diagnosis was
tuberculosis and antitubercular therapy was started. The child however had nausea and no improvement of initial
symptomatology. PET CT scan performed in August 2021 revealed a large mediastinal mass measuring 5.9 x 6 x 8.5 cm
with involvement of rib cage and lymphadenopathy extending into the abdominal and pelvic regions. Biopsy from the
mediastinal mass was initially reported as CHL and patient received ABVE–PC, three cycle. PET CT scan after therapy
showed persistent lymphadenopathy in the axillary and mediastinal regions. A biopsy of the left axillary lymph node was
eventually performed.
Biopsy Fixation Details: NA.
Frozen Tissue Available: No.
Details of Microscopic Findings: Examination of multiple sections shows lymphoid architecture effaced by an abnormal
proliferation composed of numerous medium to large -sized, malignant appearing lymphoid cells with relatively high
nuclear to cytoplasmic ratio, basophilic cytoplasm and variably conspicuous nucleoli. There is mild pleomorphism. Areas
of necrosis with numerous neutrophils are present. There is increased apoptosis. The viable tumor cells grow in an
angiocentric pattern and angiodestruction is prominent. A number of macrophages ingesting nuclear debris are seen at
low power examination.
Immunophenotype: The atypical cells are diffusely positive for CD45, the T cell markers CD3, CD2 and CD5 (weak), for
TIA1 and negative for CD34, TdT, CD1a, CD7, CD20, CD79A, MUM1 and PAX5. CD99 is positive but shows increased
background staining. CD117 is diffusely positive, faint, in malignant cells. CD30 shows faint positivity. CD4 is negative in
large cells. CD8 is positive in a large subset of malignant cells. CD56 is negative. Cytokeratin and OCT2/4 are negative.
EMA shows rare positive cells but the majority appear negative. EBER is negative. Controls stained appropriately.
Cytogenetics: NA.
Molecular Studies: Molecular clonality studies (PCR for T cell receptor gamma chain gene rearrangements) performed
on DNA extracted from the lymph node specimen demonstrated a CLONAL rearrangement for the TRG locus.
Proposed Diagnosis:
Lymph node, excisional biopsy:
Peripheral T Cell Lymphoma, Not Otherwise Specified.
Interesting Feature(s) of Submitted Case: Gamma delta PTCL in lymph node, CD8 positive, angiocentric.
Patient initially treated for TB, eventually misdiagnosed as CHL (biopsy of mediastinal mass).
References: 1. Swerdlow SH. et al. WHO classification of Tumors of Hematopoietic and lymphoid tissues 2017.
2. Attygalle AD et al. Peripheral T-cell and NK-cell lymphomas and their mimics; taking a step forward - report on the
lymphoma workshop of the XVIth meeting of the European Association for Haematopathology and the Society for
Hematopathology. Histopathology 2014 Jan; 64(2): 171–199.
3. Jaffe ES et al. Peripheral T-cell and NK-cell lymphomas in the WHO classification: pearls and pitfalls. Mod Pathol. 2013
Jan; 26(Suppl 1): S71–S87.
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EAHP22-LYWS-1213
PERIPHERAL T-CELL LYMPHOMA NOS, CD4+, CYTOTOXIC PHENOTYPE
Rex K.H. Au-Yeung* 1, Siok-Bian Ng2
1Pathology, Queen Mary Hospital, The University of Hong Kong, Hong Kong, Hong Kong, 2Pathology, National University
of Singapore, Singapore, Singapore
Case Description: 57-year-old male presented in July 2014 with enlarged lymph nodes at left neck (7 cm diameter), left
axilla and right groin. He also had night sweats, weight loss and diplopia. He was diagnosed to have peripheral T cell
lymphoma, stage IV, and treated with chemotherapy (CHOP followed by ICE) in China. In Dec 2015, he returned to Hong
Kong and became bedbound. PET-CT scan revealed generalized lymphadenopathy over neck, axilla, abdomen, pelvis
and groin. Biopsy of right groin lymph node was performed (submitted for workshop). Bone marrow was involved by
lymphoma. Patient was treated with SMILE for one cycle and subsequently died of disease and infection in Feb 2016
Biopsy Fixation Details: Specimens were fixed in 10% neutral buffered formalin.
Frozen Tissue Available: Nil
Details of Microscopic Findings: Sections show an enlarged lymph node with completely effaced nodal architecture.
The lymph node is replaced by diffuse sheets of predominantly small and monomorphic lymphoid cells which also
infiltrates into the adjacent adipose tissue. The atypical lymphoid cells display round to irregular nuclei and inconspicuous
nucleoli. Some of them display clear cytoplasm. Mitotic figures and apoptotic bodies are occasionally observed. Other
than small clusters of epithelioid histiocytes present amongst the neoplastic lymphoid cells in some areas, reminiscent of
Lennert (lymphohistiocytic) pattern, the tumour otherwise contains minimal inflammatory background. A mild increase in
the number of high endothelial venules is noted. Eosinophils are not prominent.
Immunophenotype: The neoplastic cells are positive for T cell markers CD2, CD3, CD4 and TIA1. A subset of the
neoplastic T cells also express CD8. Granzyme B is negative. There is aberrant loss of CD5 and CD7. TCR-beta-F1
staining is positive while TCRG is negative. The neoplastic lymphoid cells are negative for CD10 and CXCL13 and shows
weak expression for PD1.
Ki-67 proliferation index is 10% to 20%. The neoplastic cells show weak aberrant expression for CD20. PAX5 is negative.
There is no expression for CD56 and TdT. Only a very small number (less than 5%) of cells are positive for CD30. CD20
and PAX5 highlights the B-cells in a small number of atretic follicles, which contains CD21 positive follicular dendritic cell
meshworks. CD68 highlights the histiocytes.
EBER in situ hybridization shows isolated but increased number of positively stained cells are seen. These positive lymphoid
cells range from small lymphocytes to medium-sized and large lymphoid cells. These are interpreted as EBV reactivation.
The neoplastic cells are negative for EBER.
Cytogenetics: Nil
Molecular Studies: Polymerase chain reaction identified monoclonal rearrangement of TCRG and TCRB genes.
Proposed Diagnosis: Peripheral T-cell lymphoma NOS, CD4-positive with cytotoxic phenotype.
Interesting Feature(s) of Submitted Case: This is a peripheral T-cell lymphoma NOS, CD4-positive with cytotoxic
phenotype and aberrant CD20 expression. The tumour has a monomorphic appearance with little inflammatory
background but some areas show a lymphohistiocytic pattern. A subset of PTCL NOS with cytotoxic gene expression
signature has been reported to be associated with inferior outcome and more frequently associated with CD8 phenotype
and molecular PTCL-TBX21 subtype rather than PTCL-GATA3 subtype. It is uncommon for CD4-positive PTCL NOS to
show cytotoxic expression. Morphologically, PTCL NOS with monomorphic patterns are associated with PTCL-GATA3,
whereas polymorphic patterns are associated with PTCL-TBX21.

196

EAHP22-LYWS-1235
NODAL CYTOTOXIC T-CELL LYMPHOMA (NOS), EBV-NEGATIVE
Ruth Orellana Fenandez* 1, Alan González1, M. Elena Ferré1, Daniel Martinez1, Silvana Novelli2, Anna Mozos1
1Pathology, 2Hematology, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain
Case Description: 35-year-old woman consulted for constitutional syndrome with fever, cutaneous rash and elevated
lactate dehydrogenase. PET-CT scan: multiple supra- and infradiaphragmatic lymph nodes, up to 29 mm. Clinical
exploration detected peripheral lymphadenopathies and splenomegaly. Resection of an axillary lymph node was
performed. Bone marrow aspiration showed no neoplastic infiltration. After the diagnosis the patient was treated with
CHOP for six cycles and autologous hematopoietic stem cell transplantation. After two years the patient continues in
complete remission.
Biopsy Fixation Details: 10% buffered formalin fixed and paraffin-embedded.
Frozen Tissue Available: Not-available.
Details of Microscopic Findings: The lymph node showed architectural pattern distortion with interfollicular expansion.
The cytology was pleomorphic, with variable cell morphology containing mixed population of medium-cells and large cells
with nuclear irregularities, sometimes reniform nuclei, mitotic figures and apoptotic bodies. Admixture of reactive cells,
including small lymphocytes, eosinophils, B cells and plasma cells were observed, and also prominent vessels.
Immunophenotype: Immunohistochemical stains demonstrate CD3, CD5 and CD2 positivity, with slight loss of CD7
expression and double positive CD4-CD8. Positivity for the cytotoxic-associated antigens TIA-1 and granzyme B were
observed. Neoplastic cells were also positive for CD30 (50% of them) and focally for TCR beta and MUM-1. The cells
were negative for CD15, GATA-3 and Epstein Barr virus (EBER). Few CD20 positive interfollicular cells, focally with CD30
co-expression. Proliferation rate was high (Ki-67: 80%).
Cytogenetics: Not-done.
Molecular Studies: PCR: clonal rearrangement of TCR Beta (clonal product 191bp in Dbeta2 region) with BIOMED
protocol.
Proposed Diagnosis: Nodal cytotoxic T-cell lymphoma (NOS), EBV-negative.
Interesting Feature(s) of Submitted Case: Cytotoxic T-cell lymphoma is an aggressive entity, and the patient is in
complete remission two years after the diagnosis.
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EAHP22-LYWS-1282
PRIMARY TESTICULAR NK/T-CELL LYMPHOMA: AN EXTREMELY UNUSUAL CASE.
Sridhar Epari* 1, Uma Sakhadeo1, Tanuja Shet1
1PATHOLOGY, TATA MEMORIAL HOSPITAL AND ACTREC, TATA MEMORIAL CENTRE, HOMI BHABHA NATIONAL
INSTITUTE, MUMBAI, Mumbai, India
Case Description: 63-year old male presented with painless testicular swelling since one year. No history of fever, weight
loss and any other B-symptoms. On examination, no peripheral lymphadenopathy and no other organomegaly was noted.
Clinically, thought to be hydrocele but in view subtle but palpable increase in the size, planned for the surgery. On
investigation, the laboratory parameters were normal. Orchidectomy was done and 2 paraffin blocks were sent for review.
Biopsy Fixation Details: Not available
Frozen Tissue Available: Not available
Details of Microscopic Findings: Sections from the representative paraffin blocks submitted shows diffusely effaced
native testicular parenchyma with sheets of atypical intermediate-sized lymphoid cells with subtle irregular nuclear
outline. Occasional foci angiocentric growth pattern seen but no necroinflammatory changes in the blood vessels
identified. Small patchy geographic areas of necrosis seen. Apoptotic bodies are infrequent.
Immunophenotype: On immunohistochemistry, the atypical cells showed cytoplasmic positivity for CD3 and weak
positivity for CD56; while negative for Tdt, CD34, CD4 and CD8. Immunohistochemistry for EBV-LMP1 is negative and
MIB-1 labeling index is approximately 60-70%. However, on bright field in-situ hybridization, the tumour cells are positive
for EBER.
Cytogenetics: Not done
Molecular Studies: Not done
Proposed Diagnosis: Primary testicular NK/T-cell lymphoma
Interesting Feature(s) of Submitted Case: Unusual histology for primary testicular lymphoma with relative indolent
clinical history. Is it truly an NK/T-cell lymphoma or a extranodal cytotoxic T-cell proliferation
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EAHP22-LYWS-1293
EBV-NEGATIVE AGGRESSIVE NK-CELL LEUKEMIA/LYMPHOMA WITH A HIGHLY COMPLEX GENOMIC PROFILE,
PD-L1 AMPLIFICATION AND TP53 INACTIVATION
Juehua Gao* 1, Yanming Zhang2, Nabeel Yaseen1, Xinyan Lu1, Madina Sukhanova1, Qing Chen1, Yi-Hua Chen1
1Department of Pathology, Northwestern University, Chicago, 2Department of Pathology, Memorial Sloan Kettering
Cancer Center, New York, United States
Case Description: The patient was a 70 year-old Hispanic male who presented with intermittent fevers, cough, night
sweats, unintentional weight loss, and progressive thrombocytopenia. CBC showed mild anemia of 11.0 g/dL, adequate
neutrophils and lymphocytes, and marked thrombocytopenia at 15 k/uL. CT showed marked splenomegaly and diffuse
lymphadenopathy. A PET CT scan showed uptake in the spleen, cervical lymph nodes, and retroperitoneal lymph
nodes. Bone marrow and lymph node biopsies revealed an abnormal lymphoid infiltrate morphologically and
immunophenotypically consistent with EBV-negative aggressive NK-cell leukemia/lymphoma.
The patient’s clinical course progressed rapidly, and he developed HLH, multiorgan failure and he died 3 weeks after
presentation. A full dose chemotherapy could not be initiated due to severe liver dysfunction.
Biopsy Fixation Details: Lymph node: Formalin fixed
Frozen Tissue Available: No
Details of Microscopic Findings: The lymph node showed effaced nodal architecture by diffuse infiltration of abnormal
lymphocytes ranging from medium to large and highly pleomorphic cells. The neoplastic cells were CD3+ (weak and
cytoplasmic), CD2+, CD5-, CD7-, CD4-, CD8-, CD20, PAX-5-, CD56+, CD30+, TIA1 focal weak, Beta F1- , TCRd-. In-situ
hybridization for EBER was negative. Approximately 60% of the neoplastic cells were positive for p53, 20% positive for cMyc, and over 90% strongly positive for PD-L1
The peripheral blood and bone marrow aspirate showed occasional atypical large lymphocytes, some with highly irregular
nuclei and cytoplasmic granules. Occasional macrophages with hemophagocytosis were noted in the bone marrow
aspirate smears. The bone marrow core biopsy shows scattered atypical large cells with large nuclei and occasional
prominent nucleoli. The atypical large cells are CD3+ (cytoplasmic staining), CD2+, CD5-, CD7-, CD4-, CD8-, CD56+, and
CD30+.
Immunophenotype: Flow cytometric immunophenotyping performed on the peripheral blood revealed a NK-cell
population that was surface CD3-, CD56+, CD2+, CD5-, partial CD7+, CD4-, CD8-, partial CD16+, CD57-, TIA1+,
granzyme+ and perforin+.
Cytogenetics: Cytogenetic analysis performed in the bone marrow sample showed a near tetraploid karyotype with
multiple numerical and structural chromosome abnormalities involving almost all chromosomes.
FISH showed PDL1/PDL2 amplification. FISH was negative for MYC rearrangement.
SNP chromosome microarray analysis revealed segmental gains in 1q, 15q, and gains of 6p/6q, and gains of Xp, Xq, and
11q, as well as amplifications of chromosome 9p24.1 encompassing CD274 (PDL1), PDCD1LG2 (PDL2) and JAK2.
Molecular Studies: Next generations sequencing (NGS) analysis was performed retrospectively on DNA extracted from
paraffin-embedded bone marrow particle clot, and reported a variant of possible clinical significance: SETBP1
p.T228Sfs*8 (variant allele frequency: 46%).
Proposed Diagnosis: EBV-negative aggressive NK-cell leukemia/lymphoma
Interesting Feature(s) of Submitted Case: Our case illustrated the aggressive nature and diagnostic challenge of EBVnegative aggressive NK-cell leukemia/lymphoma
Comprehensive study of this case revealed a highly complex genomic profile characterized by near triploid/tetraploid
karyotype with numerous structural abnormalities, strong expression as a result of amplification of PD-L1 in neoplastic
cells, inactivation of TP53 due to deletion, and overexpression of c-Myc.
The strong expression of PD-L1 suggests that immune checkpoint inhibitors may be further explored as a potential
therapeutic option for this highly aggressive, chemotherapy-resistant NK-cell neoplasm.
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EAHP22-LYWS-1300
PRIMARY NODALNK/T CELL LYMPHOMA
Fang Liu* 1, Li Guo1, Qianwen Yan1, Luyi Wang1
1pathology, the first people's hospital of foshan, Foshan, China
Case Description: A 74-year-old man presented with a neck mass of more than 1 month, with the size about
2×1.5×1cm. the patient did get no fever, night sweats and other discomfort. There were multiple masses in the left neck,
which indicated 1.5 -- 3.5cm in diameter, ill-defined, and partially fused.No mass was found in nasal cavity or
nasopharynx.
Biopsy Fixation Details: The tissue was put in 4 % neutral formalin fixation for 24 hours.
Frozen Tissue Available: There was no available frozen tissue.
Details of Microscopic Findings: (Cervical lymph node) The case showed diffuse infiltration of tumor cells with
effacement of normal lymph node. An angiocentric and angiodestructive growth pattern is present. Coagulative necrosis
and admixed apoptotic bodies are uncommon findings. The tumor cells were relatively monotonous, small to mediumsized or medium to large-sized. The nuclei are round, oval or irregular, with granularchromatin and small nucleoli. Mitotic
figures are easily found,the cytoplasm of tumor cell is moderate in amount and pale to eosinophilic. Some tumor cells
were rich of eosinophilic cytoplasm, accompanied by a heavy admixture of inflammatory cells in the background (small
Iymphocytes, plasma cells, histiocytes), but eosinophil infiltration was rare.
Immunophenotype: Cytotoxic molecules (TIA-1, Perforin, GranzymeB) and membrane T-cell antigens (cCD3, CD4<
Cytogenetics: not detected
Molecular Studies: In situ hybridization
EBER（+）。
Proposed Diagnosis: It conforms to primary nodal T/NK cell lymphoma.
Interesting Feature(s) of Submitted Case: In general, nodal EBV+ peripheral T cell lymphoma usually showed CD56and CD8+, whileextranodal NK/T cell lymphoma, nasal type, often presents as CD4-CD8-, CD56+. Although histological
appearance of this case matched with extranodal NK/T cell lymphoma, nasal type, the rarity of EBV + nodal NK/T cell
lymphoma and lack of consensus criteria for the diagnosis of this kind of lymphoma, we diagnosed the case as EBV+
nodal cytotoxic T-cell lymphomas , NOS initially.
85% of EBV+ intranodal cytotoxic T-cell lymphomas showed T-cell origin, while the exodal NK/ T-cell nasal type was
predominantly derived from NK cells.Gene expression profile analysis revealed that T cell-related genes such as CD2,
CD8, CD3D, CD3G, TRAC and LEF1 were up-regulated and CD56 down-regulated in intranodal T/NK cell lymphoma,
consistent with CD8+/ CD56-immunophenotype.
EBV-positive nodal T/NK-cell lymphoma is a distinct clinicopathological entity characterized by cytotoxic molecule
expression, frequent derivation of CD8-positive αβ T cells, overt cytologic atypia of tumor cells, predominant nodal
presentation at an advanced stage, and very aggressive clinical behavior. Thus, EBV-positive nodal T/NK-cell lymphoma
should be classified as a distinct entity among mature T- and NK-cell neoplasms.
References: Yoon Kyung Jeon, Jo-Heon Kim, Ji-Youn Sung, et al.Epstein-Barr virus-positive nodal T/NK-cell lymphoma:
an analysis of 15 cases with distinct clinicopathological features.Hum Pathol, 2015 Jul;46(7):981-90.
Siok-Bian Ng,Tae Hoon Chuang, Seiichi Kato,et al. Epstein-Barr virus-associated primary nodal T/NK-cell lymphoma shows
a distinct molecular signature and copy number changes.Haematologica, 2018 Feb;103(2):278-287.
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EAHP22-LYWS-1327
SYSTEMIC EBV-POSITIVE T-CELL LYMPHOPROLIFERATIVE DISEASE IN THE SETTING OF
IMMUNOCOMPROMISED PATIENT
Sandra Sánchez* 1, Ricardo Molina2, Mileyka Herrera3, Gerard Frigola1, Davide Soldini4, Teresa Cardesa5, Eva Giné6,
Olga Balagué1, Antonio Martínez1
1Hematopatologia, Hospital Clinic, Barcelona, Spain, 2Anatomia Patologica, Hospital Dr. Eduardo Schütz Schroeder ,
Puerto Montt, Chile, 3Anatomia Patologica, Fachbereich Pathologie, Vivantes Klinikum Neukölln, Berlin, Germany,
4Anatomia Patologica, Institut für klinische Pathologie medica, Zürich, Switzerland, 5Hematologia-Oncologia, Centre
Hospitalier Universitaire de la Sarre, Saarland, Germany, 6Hematologia-Oncologia, Hospital Clinic, Barcelona, Spain
Case Description: 12-year-old female of magrebian origin, from a consanguineous family, without known personal or
family pathological background of interest, was first evaluated due to progressive mild pancytopenia and
hepatosplenomegaly in the context of Epstein- Barr virus (EBV) infection (PCR EBV 14658/mm 3). At the time she had a
lymphopenia (absolute T cells of 500/mm3, with normal T and B cells subpopulations except for reduced naïve T cells and
activated CD8+ (CD8+DR+ 21%), normal PHA prolipheration, DNT<3%, normal VitB12 and
FasL), hypergammaglobulinemia and normal ferritin levels. NK cytotoxicity was reduced (very low NK cells), but normal
degranulation and reduced perforin expression. Perforin and ITK deficiencies were ruled out. Two months later, she was
admitted to the ICU with fever, massive hepato-splenomegaly, pancytopenia, a cavum mass, multiple laterocervical
adenopathies, and plasma EBV viral load up to 750,000 copies/ml. Hemophagocytic Syndrome was diagnosed and was
started on ganciclovir, Rituximab and 2004 HLH protocol. A CT scan showed massive splenomegaly, multiple
laterocervical adenopathies and a cavum mass that was biopsied presenting an intraoperative hemorrhage.
Seven months later, she underwent an allogeneic bone marrow transplantation from BM of an identical HLA brother (normal
cytotoxicity, normal degranulation and perforin). She had mixed chimerism, so successive donor lymphocyte infusion (DLI)
were carried attaining a mixed but stable chimera.
Biopsy Fixation Details: Formalin-fixed paraffin embedded tissue
Frozen Tissue Available: No
Details of Microscopic Findings: The sections examined showed a lymphoid tissue of the tonsil in which an atypical
lymphoid proliferation is observed that encompasses secondary lymphoid follicles preserving their architecture.
Immunophenotype: Positivity of atypical cells for the T-cell markers CD2, CD3 and CD5 with intense expression of CD8
and positivity for the Epstein-Barr virus (EBER I, II) .The B cell markers (CD20 and CD79a) are positive in preserved
secondary lymphoid follicles showing polytypic expression of light chains. Replication antigens associated with the
Epstein-Barr virus (EAD 11, ZEBRA) are positive in a low proportion of Epstein-Barr positive cells less than 2%.
A bone marrow biopsy showed areas of preserved medullary hematopoyesis, with partial infiltration (10-20%) by T cells
(CD3, CD8 positive with slightly irregular nuclei and showing positivity for Epstein-Barr virus (EBER).
Cytogenetics: Not performed
Molecular Studies: Polymerase chain reaction amplifications for detecting clonal TCR chain gene rearrangements were
performed according to the BIOMED-2 protocol and showed a monoclonal pattern for the gamma chain rearrangement.
Proposed Diagnosis: Systemic EBV-positive T-cell Lymphoproliferative disease in the setting of immunocompromised
patient
Interesting Feature(s) of Submitted Case: The patient after ten years of follow up has showed in subsequent controls
EBV reactivations on a recurring basis, responding to valganciclovir and Rituximab and a 4-1BBG109S mutation in the
gene TNFRSF9 was found, deficiency that impairs the generation and function of allo-cytotoxic CD8+ cells. Currently, she
is 22 years-old, clinically asymptomatic with excellent general condition and occasional palpation of small laterocervical
and / or axillary adenopathies.
References: Mohammed A et al. Immunodeficiency and Epstein Barr virus induced lymphoproliferation caused by 4-1BB
deficiency. J Allergy Clin Immunol. 2019 August ; 144(2): 574–583.e5. doi:10.1016/j.jaci.2019.03.002.

201

EAHP22-LYWS-1344
AGGRESSIVE EBV+ CYTOTOXIC T-CELL LYMPHOMA, ARISING IN AN ADULT PATIENT WITH A SPECTRUM OF
CLONALLY RELATED EBV+ FOLLICULAR HYPERPLASIA AND HYDROA VACCINIFORME-LIKE
LYMPHOPROLIFERATIVE DISORDER
Fabienne Lucas* 1, Olga Pozdnyakova1, Scott Lovitch1, Samuel Katz1, 2, Geraldine Pinkus1, Sam Sadigh1
1Pathology, Brigham and Women's Hospital, Boston, 2Pathology, Yale New Haven Hospital, New Haven, United States
Case Description: 38-year-old woman of White/Non-Hispanic background, in 2008 developed sore throat, swollen
tonsils, cervical adenopathy, fever and early satiety. Underwent tonsillectomy and received antibiotics, followed by a 4year history of fatigue, intermittent fever, and waxing/waning papulovesicular skin lesions that resolved with prednisone
courses but flared upon withdrawal. In 2012, she developed extensive FDG-avid lymphadenopathy with FDG-avid
nasopharnyx mass and EBV viremia. Her multiple biopsies are discussed below. Tissue from final axillary lymph node
excision is submitted. She received Campath and CHOP followed by HSCT, and has been in complete remission at 8year follow-up.
Biopsy Fixation Details: FFPE
Frozen Tissue Available: N/A
Details of Microscopic Findings:
Tonsil (2008): preserved overall tonsillar-type lymphoid architecture with reactive features
Skin (similar biopsies, 2012): variably dense dermal nodular perivascular and periadnexal infiltrate of small to mediumsized atypical lymphocytes, with focal epidermotropism
Nasal septum (2012): dense periglandular and periductal infiltrate of atypical small to medium-sized lymphocytes without
angioinvasion or necrosis
Lymph node (axilla, 2012): diffuse effacement by highly atypical medium to large lymphoid cells with irregular nuclei,
vesicular chromatin, variably distinct nucleoli and moderate amounts of cytoplasm, admixed markedly enlarged
pleomorphic cells. Numerous mitotic figures and regions of necrosis
Immunophenotype: By IHC:
Tonsil: CD3+ T cells and CD20+ B cells, frequent interfollicular EBER+ cells
Skin: CD3+ CD8+ T cells positive for CD2, CD5, perforin, granzyme, TIA, subset CD7 loss, negative for CD56. EBER+,
subset LMP-1 expression
Nasal septum: CD3+ CD8+ T cells with co-expression of CD2, CD5, subset granzyme and TIA-1, subset CD7 loss, negative
for CD56. EBER+
Lymph node: CD3+ CD8+ T cells positive for perforin, granzyme, TIA, CD5 (dim), CD30 (diffuse), negative for CD56 and
CD7. Ki-67 80%. EBER+, subset LMP-1+
Cytogenetics: Lymph node: 46,XX[20]
Molecular Studies: All TCR PCR:
Tonsil: prominent peak Vgamma1-8 (213 bp) with polyclonal background
Skin: clonal T cell receptor gamma chain gene rearrangement identified with Vgamma1-8 primer (212 bp)
Nasal septum: no clonal T cell population, but clonal 213 bp peak present in concomitant blood sample
Proposed Diagnosis: Aggressive EBV+ Cytotoxic T-cell Lymphoma arising from clonally related EBV+ follicular
hyperplasia and Hydroa Vacciniforme-like Lymphoproliferative Disorder
Interesting Feature(s) of Submitted Case: This is a highly interesting case of a Non-Hispanic White adult who over
several years developed a spectrum of clonally related EBV+ T-cell lymphoproliferative disorders, culminating in an
aggressive nodal EBV+ cytotoxic T-cell lymphoma. The long indolent phase with waxing and waning recurrent
papulovesicular skin lesions (initially on sun exposed areas, responding to prednisone but flaring upon withdrawal) was
most in keeping with HV-LPD, which is exceptionally rare in this patient's demographic and age group. In addition,
preceding the skin lesions she had tonsillar hyperplasia with EBV+ cells and a clonal TCR peak identical to that in
subsequent HV-LPD biopsies, raising the fascinating question of a non-cutaneous precursor clonal population. Ultimately,
she progressed to aggressive nodal EBV+ cytotoxic T-cell lymphoma unresponsive to immunochemotherapy but in
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complete remission after transplantation. This rare and extremely unusual combination and time course emphasizes that
the cell of origin, biology and pathogenesis of these entities are poorly understood and challenges current concepts.
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EAHP22-LYWS-1348
A 21-YEAR-OLD MAN WITH CHRONIC ACTIVE EBV-INFECTION (CAEBV) OF T-CELL TYPE.
Ling Zhang* 1, Lubomir Sokol2
1Hematopathology, 2Malignant Hematology, H Lee Moffitt Cancer Center, Tampa, Florida, United States
Case Description: A 21-year-old man presented to a local hospital with B-symptoms and enlarged neck lymph nodes
(LNs). An initial needle core biopsy of a LN was non-diagnostic. Laboratory study showed normal CBCs. The patient was
discharged home due to resolved symptoms. One month later, a PET/CT scan demonstrated bilateral axillary,
mediastinal, and right hilar lymphadenopathy with increased uptakes. The largest SUV was 6.3 and noted in the R axillary
region. The spleen measured 16.0 cm. Excisional biopsies of the L axillary and R groin lymph node were performed. The
patient did not receive any treatment. Four-month follow-up showed the patient was asymptomatic with imaging study
showing decreased SUV updates in LNs and spleen.
Biopsy Fixation Details: 10% formalin
Frozen Tissue Available: NA
Details of Microscopic Findings: Microscopic examination shows expansion of paracortical and interfollicular areas with
polymorphous cellular infiltrate including small-to-medium lymphoid cells with condensed chromatin and a small amount of
pale cytoplasm, scattered immunoblasts & plasma cells associated with prominent vasculatures and dilated sinusoidal
spaces. The residual primary and secondary follicles are identified.
Immunophenotype: An immunohistochemical study is performed. The paracortical lymphoid cells are positive for CD3,
CD5, CD7 (weak), CD8, TIA, perforin, granzyme B (scattered), and TCRβF1 and negative for CD4, CD30, PD1, CXCL13,
CD56, and CD57. The proliferation rate highlighted by Ki67 is 80-90%. CD20 highlights B-cell follicles. PD1+ perifollicular
reactive follicular T helpter cells are identified. CD21 highlights follicular dendritic meshwork. In situ hybridization using
EBER probe reveals EBV positive cells.
Cytogenetics: NA
Molecular Studies: Per report, PCR study showed low-single peaks when analyzed TCR beta genes, non-specific. TCR
gamma gene showed germline configuration.
Proposed Diagnosis: EBV positive T-cell lymphoproliferative disorder, consistent with chronic active EBV-infection of Tcell type.
Interesting Feature(s) of Submitted Case: T or NK-cell chronic active Epstein-Barr virus (CAEBV) is a rare disease in
which EBV is present predominantly in T or NK cells that infiltrate the tissues, and patients have high levels of EBV in the
blood, clinically resembling infectious mononucleosis. It occurs with a geographical predisposition of East Asia or Latin
America. EBV infected various subsets of T cells, most common CD4+. Clinically CAEBV disease may be indolent,
asymptomatic to episodes of fever, lymphadenopathy, and viral hepatitis. Alternatively, patients with CAEBV showed an
aggressive course. They might develop progressive immunodeficiency, opportunistic infections, EBV-positive lymphomas,
hemophagocytosis, or multiorgan failure. CAEBV, CD4+ variant, appears more aggressive than other variants. Our patient
is young and of Latin American ethnic background who presented with uncommon CD8+ αβ T-cell infiltrate, increased
quantitative EBV viral load up to 880 U/mL in blood, but he had a spontaneous resolve without treatment within 4 months,
clinically compatible with indolent CAEBV. Differential diagnoses between CAEBV of T-cell type and EBV positive PTCL,
NOS, could be challenging. Per literature, nodal EBV positive PTCL, NOS occurred in older patients (median age of 61.4
years) showing more frequently a fatal clinical course despite aggressive chemotherapy. In addition, nearly all neoplastic
T-cells in the patients harbored EBV (refer to Ha SY et. al., 2013).
References: Ha SY et. Al. Epstein-Barr virus-positive nodal peripheral T cell lymphomas: clinicopathologic and gene
expression profiling study. Pathol Res Pract 2013 Jul;209(7):448-54.
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EAHP22-LYWS-1367
NODAL CYTOTOXIC PERIPHERAL T CELL LYMPHOMA, NOS WITH ABERRANT EXPRESSION OF CD20
Haipeng Shao* 1, Ling Zhang1
1PATHOLOGY, H. LEE MOFFITT CANCER CENTER, Tampa, United States
Case Description: A 52 -year-old female presented with palpable left axillary node. She denies fevers, chills, night
sweats, or headaches. CT scan showed hepatosplenomegaly with multiple mildly enlarged lymph nodes (LNs) above and
below the diaphragm throughout the thorax, abdomen, and pelvis. An excisional biopsy of the left axillary LN and staging
bone marrow (BM) biopsy were performed. The patient was treated with multiple lines of chemotherapy and
immunochemotherapy with persistent disease in the marrow
Biopsy Fixation Details: LN: 10% formalin, BM: B plus Fix fixative
Frozen Tissue Available: NA
Details of Microscopic Findings: LN: The lymph node architecture is largely effaced by predominant interfollicular
expansion composed of small atypical lymphoid cells with round to irregular nuclei, coarse chromatin and scant to
moderate cytoplasm. Occasional immunoblast-like cells are admixed. A few well separated residual reactive germinal
centers are seen.
BM: The bone marrow biopsy shows 80% cellularity with trilineage hematopoiesis and paratrabecular and nonparatrabecular lymphoid aggregates composed of small mature lymphoid cells, occupying approximately 30% of the
marrow.
Immunophenotype: LN: By immunohistochemical staining, the atypical lymphoid cells are positive for CD3, CD2, CD5,
CD8, TIA-1, TCR beta F1, and weak PD1, and show partially loss of CD7 and aberrant expression of CD20. They are
negative for CD4, CD56, CD57, granzyme B, CXCL13, TCR Delta, and PAX5. They show low proliferation rate by Ki-67
(approximately 15-20%). EBER (in situ hybridization) shows occasional EBV positive bystander cells.
BM: The lymphoid cells are positive for CD3 and CD8 with aberrant expression of CD20. Flow cytometry showed an
abnormal CD8 dim+ T-cells with coexpression of dim CD20. PD1, CCR4, and heterogenous expression of CD57.
Cytogenetics: Karyotyping performed on the BM samples showed 46,XY [20].
Molecular Studies: LN and BM: PCR study showed clonal TCR beta and gamma gene rearrangements. The clonal
peaks were identical in LN and BM specimens.
Proposed Diagnosis: Peripheral T cell lymphoma, NOS with aberrant expression of CD20
Interesting Feature(s) of Submitted Case: This is an interesting case of stage IVA nodal peripheral T-cell lymphoma,
NOS with a cytotoxic phenotype and aberrant expression of CD20. The proliferation rate is low (15-20%) and the clinical
course is more indolent, however,refractory to multiline-chemotherapy including romidepsin +5 azacitidine for 2 months
followed by CHOP x 4 cycles, ICE x 2 cycles, R-GemOx, high dose MTX/Ara C between 9/2018 and 8/2021. This case
belongs to a group of indolent peripheral T-cell lymphoma as described by Hayashi et al 2013. The underlying etiology
and molecular mechanism need to be explored.
References: REF: Eiko Hayashi , Katsuyoshi Takata, Yasuharu Sato,et. al.,. Distinct morphologic, phenotypic, and
clinical-course characteristics of indolent peripheral T-cell lymphoma. Hum Pathol. 2013 Sep;44(9):1927-36.
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EAHP22-LYWS-1402
PTCL NOS WITH CYTOTOXIC PHENOTYPE ARISING VIA A TFH PROLIFERATION POST CLL TREATMENT
Monika Klimkowska* 1
1Department of Clinical Pathology and Cytology, Karolinska University Hospital, Stockholm, Sweden
Case Description: Man born 1955; diagnosed 2006 with CLL, treated with 4 courses of R-FC to CR.
Since 2012 thrombocytopenic, splenectomised, with persisting low PLT thereafter. Bone marrow 2013 assessed as
”compatible with ITP”.
2013 portal vein thrombosis.
2015 transient lung infiltrates (suspected sarcoidosis).
2014 recurrent fever, lymphadenopathy. Periodic steroid therapy following LN biopsy.
2017 August: lymphadenopathy in abdomen and axilla, increasing LDH, B-symptoms. First LN biopsy reactive. CHOEP14 chemotherapy initiated after second LN biopsy (T10768-17, submitted). Lymphadenopathy progressed under
treatment, patient deceased in December 2017.
Biopsy Fixation Details: Buffered formalin
Frozen Tissue Available: Yes (T10768-17)
Details of Microscopic Findings: T11945-14 (LN, not submitted). Original description: follicular hyperplasia, occasional
non-necrotising granulomas, focally with hyalinisation (suspicion of sarcoidosis). No signs of malignancy. Second
opinion: in one fraction, ca 1 cm2, interfollicular proliferation of enlarged atypical T-cells. ”Suspicious focal proliferation of
T-cells with TFH phenotype”.
T10767-17 (LN, submitted): Only partially preserved structure, with dominant diffuse infiltration of large pleomorphic cells
with irregular nuclear contours, some with nucleoli.
T13741-17 (LN, not submitted): Structure completely effaced by infiltrates of large atypical cells.
Immunophenotype: 2014 LN
- FACS with 18% T-cells (CD3+ CD2+ CD5+ CD7+, including 1.5% cells CD10+); CD4/CD8 = 11.5; 37% B-cells
(polyclonal, partly CD10+)
- IHC interfollicular proliferation of enlarged atypical T-cells CD3+ CD4+ CXCL13+ PD1+ MUM1+ BCL6+ bcl2dim CD30-/+
CD8- CD10- ALK1- p53- EBER-, MIB1 almost 80%.
2017 LN
- FACS with 13% T-cells, CD4/CD8 = 3.4; most phenotypically N but with 3% enlarged cells CD45+ CD3+ CD4++ CD2+
CD56+ CD8- CD5- CD7- CD10-. Debris material in background. 0.5% B-cells, polyclonal.
- IHC: EMA dim CD45 dim CD3+ CD4+ CD2+ CD56+ MUM1+ CD38+ perforin+ bcl2 dim CD7-/+ bcl2-/+ bcl6- PD1CXCL13- CD8- CD5- CD10- CD30- GRB- TIA1- EBER-, MIB1 almost 90%.
Cytogenetics: Not done
Molecular Studies: PCR 2014 (done on paraffin block with atypical T-cell infiltrate): clonal products TCRGB 195 bp,
TCRBC 202 bp
PCR 2017: clonal TCR products TCRGA (150, 213, 221 bp), TCRGB (99, 162, 166, 188 bp), (TCRBA oligoclonal),
TCRBB 260 bp, TCRBC 301 bp
Proposed Diagnosis: Peripheral T-cell lymphoma, NOS in 2014 biopsy
Interesting Feature(s) of Submitted Case: The patient was initially R-FC treated for CLL, and later received multiple
treatments for thrombocytopenia, including rituximab. 2014 lymph node biopsy disclosed focal proliferation of TFH cells
but the final diagnosis seems to represent a clonally unrelated,aggressive nodal EBV-negative T-NHL with cytotoxic
phenotype. As clinical suspicion of sarcoidosis was never verified, the sarcoidosis lymphoma syndrome cannot be
confirmed.
References: El Jammal T, Pavic M, Gerfaud-Valentin M, Jamilloux Y and Sève P (2020) Sarcoidosis and Cancer: A
Complex Relationship. Front. Med. 7:594118.
Zain JM. Aggressive T-cell lymphomas: 2019 updates on diagnosis, risk stratification, and management. Am J Hematol.
2019;94:929–946.
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EAHP22-LYWS-1418
ALK-NEGATIVE ANAPLASTIC LARGE CELL LYMPHOMA (ALCL) MORPHOLOGICALLY MIMICKING HODGKIN
LYMPHOMA
Jean Coviello * 1, Pritee Shrestha1
1pathology, mercy one north Iowa medical center, Mason City, United States
Case Description: The patient is a 63-year-old male with a past medical history of COPD, CAD, PVD, ex-heavy smoker,
history of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) infection. The patient initially presented to
the clinic on 12/20/2021 complaining of progressive shortness of breath and about 45 weight loss for more than nine
weeks. CT scan found diffuse lymphadenopathies mild bilateral pleural effusion. He also had significant pericardial
effusion without tamponade. FNA and core needle biopsy of left axillary LN showed an atypical, CD30 positive, large-cell
lymphoma, most compatible with ALK-negative Anaplastic Large Cell Lymphoma, stage IVB. He progressed to severe
symptomatic dyspnea, and Computed Tomography (CT) angiogram revealed bilateral pulmonary emboli). He was started
on anticoagulation with high-intensity Heparin drip and later continued treatment Eliquis 5mg. Right pleural effusion was
tapped with significant symptomatic relief. Oncology consults recommended urgent aggressive chemotherapy treatment
for lymphoma with liposomal Doxorubicin (Doxil), Brentuximab Vedotin, Vinorelbine, Dacarbazine with PEGylated G-CSF
support. Due to the high tumor burden and elevated LDH, Rasburicase was recommended to prevent tumor lysis
syndrome. Mediport was placed for drug administration. A baseline PET/CT scan was done to monitor disease
progression.
Biopsy Fixation Details: 10% NBF
Frozen Tissue Available: No
Details of Microscopic Findings: The core biopsy shows lymph node tissue with diffuse infiltration of large, pleomorphic
cells with prominent nucleoli and moderate amounts of cytoplasm in a background of small lymphocytes, histiocytes, and
eosinophils.
Immunophenotype: Large cells positive for CD30 (strong and uniform), CD15 and CD45 (dim). Negative for CD20, CD3,
S-100; rare larger cells positive for PAX-5. CD4 was dimly positive in the large cells; Granzyme B positive in a small
subset of the large cells. BOB.1, OCT2, PU.1, CD2, CD5, CD8, ALK: Negative.
Cytogenetics: Not performed
Molecular Studies: Not performed
Proposed Diagnosis: ALK-negative Anaplastic large cell lymphoma (ALCL)
Interesting Feature(s) of Submitted Case: This case morphologically mimics Hodgkin Lymphoma. The
immunophenotype could be confused for Hodgkin particularly if a PAX-5 Is not performed or is misinterpreted. Occasional
large cells positive for PAX-5, likely were immunoblasts.
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EAHP22-LYWS-1430
INDOLENT T-CELL LYMPHOPROLIFERATIVE DISORDER WITH T-CELL LARGE GRANULAR LYMPHOCYTE LIKE
PHENOTYPE EXCLUSIVELY INVOLVING LYMPH NODE
Pallavi Galera* 1, Kseniya Petrova-Drus1, Qi Gao1, Natasha Lewis1, Amy Duffield1, Shenon Sethi1, Filiz Sen1, Mikhail
Roshal1, Ahmet Dogan1
1PATHOLOGY, MEMORIAL SLOAN KETTERING CANCER CENTER, New York, United States
Case Description: 52 y.o. F with fatigue, SOB, headache. At presentation: normal CBC, ESR, ANA. MRI brain: normal.
CT scan neck: bilateral(B/L) cervical lymphadenopathy(LAD), multiple nodules in B/L parotid glands, B/L axillary LAD.
Patient underwent groin lymph node(LN) excision(5/2020) at outside hospital and subsequent in-house bone
marrow(BM)(9/2020) & inguinal LN excisional(10/2020) biopsies.
Patient was initially observed; however, due to persistent headaches and numbness in fingertips MRI brain &
spine(1/2021) were performed that revealed no evidence of intracranial lymphoma, no cord compression or
leptomeningeal disease. CSF flow cytometry: abnormal CD4+, PD1+ T-cell population. Patient was started on high dose
methotrexate; however, her headaches persisted and were thought to be unrelated to her disease.
Biopsy Fixation Details: LN and BM biopsies were fixed in 10% formalin, BM biopsy was decalcified, and routinely
processed.
Frozen Tissue Available: None
Details of Microscopic Findings: 1. Left groin LN;5/2020: LN with a partial effacement of architecture and expansion of
the paracortical areas by a vaguely nodular atypical lymphoid infiltrate composed of small to medium sized cells with
round nuclei, coarse chromatin and inconspicuous nucleoli. Few scattered reactive appearing germinal centers are noted.
2. Left inguinal LN;10/2020: Similar to 5/2020 specimen
Immunophenotype: 1. Left groin LN;5/2020: The atypical cells express CD3, CD2, CD8 (small subset), TIA1, Granzyme
B; do not express CD5, CD7, CD4, CD8(major subset), CD10, PD1, ICOS, TCRδ, TCL1A, CD25, CD20, PAX5, CD30,
CD56, MUM1. Ki67 proliferation rate ~5%.
2. Left inguinal LN;10/2020: By flow cytometry 2 abnormal T-cell populations. 1st with CD3(slightly bright), CD4(absent),
CD5(absent-dim), CD7(absent), CD45(slightly bright), PD1(CD279)(absent);normal expression of CD2, CD38;without
CD8, CD10, CD14, CD25, CD56, TCRγ/δ. 2nd with CD3(absent), CD5(slightly bright), CD7(absent-dim);normal expression
of CD2, CD4, CD38, CD45, PD1; without CD8, CD10, CD14, CD25, CD56, TCRγ/δ
On IHC, the atypical cells express CD3, CD2, CD57(subset, weak), TIA1, CCR4(focal weak);do not express CD5, CD7,
CD4, CD8, Granzyme B, CD10, PD1, ICOS, CD20, CD30, CD56, T-BET, PSTAT-3. Ki67 proliferation rate ~10-15%.
CD4+, PD1dim+, ICOS dim+, CXCL13neg T cells - seen infiltrating interstitially in the paracortical areas
3. BM biopsy(9/2020): Abnormal T-cell population(0.53%) with CD3(absent), CD5(bright), PD1(bright),
CD7(absent);normal expression of CD2, CD4, CD45; negative for CD8, CD56, CD25, CD57
Cytogenetics: NA
Molecular Studies: Flow sorted populations from Left inguinal LN;10/2020
CD3sbr CD5neg CD4neg CD8neg population: same clone as L groin specimen(5/2020) and TET2, DDX3X,
FAT1 mutations
CD3neg CD5br CD4pos PD1 pos population: same clone as BM specimen and VAV1-THAP4 fusion
Proposed Diagnosis:
- T-cell lymphoproliferative disorder, phenotypically T-cell Large granular lymphocyte like with
expression of TIA1 and CD57
- CD4+, PD1+ T-cell lymphoproliferative disorder
Interesting Feature(s) of Submitted Case: DDX3X gene mutations as seen in the T-LGL like proliferation are frequently
seen in NK/T cell lymphomas. Whereas VAV1 gene fusions have been reported in rare cases of Angioimmunoblastic T
cell lymphoma and Peripheral T cell lymphoma, NOS. We came across another similar case of 70 y.o. F presenting with
mediastinal LAD, showing similar morphology, immunophenotype and indolent behavior.
Indolent T-LPD with T-LGL like phenotype exclusively involving LN without PB/ BM involvement are very rare and may
represent an indolent T-LGL lymphoma.
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EAHP22-LYWS-1437
PERIPHERAL T CELL LYMPHOMA WITH CYTOTOXIC PHENOTYPE：CASE REPORT
Yu Li* 1, Fang Liu1
1Department of Pathology, Chongqing University Cancer Hospital, Chongqing, China
Case Description: Clinical History:
A 47-year-old male with neck mass for more than 1 year. The mass gradually enlarged. The largest one is located in the
left neck, 5*5cm, soft and movable.
LDH: 913.00U/L (120.00-250.00).
EBV-DNA : <1.00E+03 copy/ml
Description of Clinical Image:
CT scan showed multiple enlarged lymph nodes in bilateral cervical root, axilla, mediastinum, right diaphragmatic angle,
hila hepatis, retroperitoneum, common iliac and adjacent to internal and external iliac vessels.
Macro-examination: (retroperitoneal mass) One mass, 0.9x0.7x0.5cm in size, grayish white grayish red in section, solid,
medium in quality.
Biopsy Fixation Details: neutral formalin
Frozen Tissue Available: Not done
Details of Microscopic Findings: The normal structure of lymph nodes disappeared, the capsule was slightly
thickened. Nodular and fusiform proliferation of abnormal lymphocytes could be seen. The abnormal lymphocyte cells
were large, medium and small, with the majority of medium sized cells, and a few large cells were binucleated or
multinucleated, showing irregular morphology such as R-S cell or renal shape. The nuclear membrane of medium large
abnormal lymphocytes were irregular, nucleoli were obvious, mitotic images and apoptotic bodies could easily be seen.
No definite necrosis was observed.
Immunophenotype: Positive: abnormal lymphocyte cells CD2(partly +), CD3(+), CD5(+), CD7(partly +), CD4(partly +),
CD8(+), GranzymB (+), TIA-1(+), Perforin (+), CD30 (variable，60%+), EMA( few large cells +), PAX-5 (few B cells
+), CD20 (few B cells +), p53 (40%+), Bcl-2 (-), C-myc (25%+), Ki-67(90%+)
Negative: CD21, CD23, PD1, CXCL-13, CD10, Bcl-6, ALK, CD15, CD56
Cytogenetics: Not done
Molecular Studies: In situ hybridization: Epstein-Barr virus receptor in situ hybridization: negative
Proposed Diagnosis: Peripheral T cell lymphoma,NOS with cytotoxic phenotype
Interesting Feature(s) of Submitted Case: Peripheral T cell lymphoma (PTCL),NOS is a heterogeneous category of
nodal and extranodal mature T cell lymphoma. Patients most often present with lymph node enlargement and B
symptoms. The cytological spectrum is extremely broad, from polymorphous to monomorphic. Most cases consist of
numerous medium-sized and/or large cells with irregular, pleomorphic, hyperchromatic, or vesicular nuclei; prominent
nucleoli; and many mitotic figures. Clear cells and RS like cells can also be seen. Rare cases have a predominance of
small lymphoid cells with atypical, irregular nuclei. Hyperplasia of high endothelial venules and/or follicular dendritic cells
and the open marginal sinuses characteristic of AITL are uncommon. An inflammatory background is often present,
including small lymphocytes, eosinophils, plasma cells, large B cells which may be clonal irrespective of EBV infection,
and clusters of epithelioid histiocytes.Immunophenotype: PTCL, NOS is usually characterized by an aberrant T-cell
phenotype with frequent downregulation of CD5 and CD7. A CD4+/CD8- phenotype predominates in nodal cases.
CD4/CD8 double-positivity or double-negativity is sometimes seen, as is CD8, CD56, and cytotoxic granule expression
(e.g. TIA1, granzyme B, and perforin). T-cell receptor beta (beta F1) is usually expressed, facilitating the distinction from
gamma delta T- cell lymphomas and NK cell lymphomas. The expression of TBX21 (also known as TBET) and GATA3
may be relevant for the subclassification of PTCL, NOS. In the case we provided, Reed-Sternberg-like cells can be seen,
and CD30 is variably expressed in tumor cells including most large cells. EMA positivity is very focal and unequal
strength, and cytotoxic marker expression was widely expressed.
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EAHP22-LYWS-1440
OVERT EBV POSITIVE CYTOTOXIC T-CELL LYMPHOMA IN THE SETTING OF SYSTEMIC EBV POSITIVE T-CELL
LYMPHOMA OF CHILDHOOD
Choladda V. Curry* 1, Jyotinder Punia1, Tarek Elghetany1, Kevin Fisher1, Andrea Marcogliese1
1Pathology & Immunology, Baylor College of Medicine/Texas Children's Hospital, Houston, United States
Case Description: A two year old Hispanic male presented initially at an outside hospital with fever,
hepatosplenomegaly, and cytopenias. EBV serologies were abnormal and plasma EBV DNA Quantitative PCR was
extremely elevated (>2,000,000 copies/mL). He was diagnosed EBV positive hemophagocytic lymphohistiocytosis (EBVHLH) and was treated with etoposide/dexamethasone plus Rituximab. Bone marrow was performed a month later and
showed increased histiocytes with hemophagocytosis and was negative for hematologic malignancy. Due to persistently
high EBV viral load, the patient was transferred to our hospital and received a mismatched unrelated donor bone marrow
transplant (BMT) 6 months after the initial presentation. Two months after BMT, he developed increasing EBV viral load
and increasing lymphadenopathy, which was biopsied. His course was complicated by engraftment
syndrome, adenoviremia, and eventual cardiorespiratory collapse. He died of disease and complications within 2 weeks
from the time of biopsy.
Biopsy Fixation Details: Buffered, 10% Formalin fixed paraffin embedded tissue
Frozen Tissue Available: Not available
Details of Microscopic Findings: The H&E stained sections of the right axillary lymph node show complete effacement
of the architecture by a diffuse proliferation of lymphoma cells having small to medium to large size with round to oval
nuclei, two to three distinct nucleoli, and moderate amount of cytoplasm. Frequent mitosis and apoptosis are identified.
Multiple foci of punctate necrosis are also seen.
Immunophenotype: By immunohistochemical studies, the lymphoma cells are positive for CD2, CD3, CD7, CD8,
CD30, and CD56 and negative for CD4, CD5, CD20, and ALK-1. Ki67 shows a proliferation index > 95%. CD20 positive
B-cells are virtually absent. EBV is diffusely positive by EBER ISH with scattered EBV-LMP positive cells.
By flow cytometry analysis. An abnormal CD8 positive T-cell population (57%) is identified and shows aberrant loss of
CD5 and co-expresses CD45 (bright), CD3, CD8, CD2 (bright), CD7, CD45RO, CD43, CD56, CD16, CD30 (variably dim),
TCR-alpha beta, HLA-DR. They are negative for CD5, CD4, CD45RA, CD57, TCR-gamma delta, and CD25.
Cytogenetics: Corresponding karyotype and FISH analyses of the lymph node showed complex numerical and structural
chromosomal changes with the following results:
46~50,XY,t(1;3;18)(q25;p21;q21.1),add(3)(p23),del(6)(q15q25),+del(6),del(10)(p13),+11,
del(15)(q11.2q21),+mar[cp15]/90~95,XXYY,+X,+add(1)(p13),add(3)(p23)x2,del(6)(q15 q25)x2,-8,-9,-10,-10,+11,+11,18,+20,+2~4mar[cp5]
Molecular Studies: Pending clinical genomic profiling of the lymph node
Proposed Diagnosis: Overt EBV positive cytotoxic T-cell lymphoma in the setting of systemic EBV positive T-cell
lymphoma of childhood
Interesting Feature(s) of Submitted Case: EBV-positive HLH (EBV-HLH) and Systemic EBV-positive T-cell lymphoma
(S-EBV-TCL) of childhood are rare in children and young adults, particularly in Western countries for S-EBV-TCL; both
have overlapping histologic features, are challenging to manage, and are associated with poor outcomes. We previously
reported the clinicopathologic findings of 8 patients. (PMID: 31099136) We typically observe subtle EBV+ T-cell infiltrates
with no to mild cytologic atypia in the bone marrow. However, tissue forms, occurring rarely, show diffuse infiltrates with
marked cytologic atypia and signify the diagnosis of overt EBV positive cytotoxic T-cell lymphoma. Notably, despite the
history of BMT, the clinical course and the pathologic findings are most consistent with the proposed diagnosis.
References: Coffey et al. 2019; PMID 31099136
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EAHP22-LYWS-1460
PERIPHERAL T-CELL LYMPHOMA WITH CYTOTOXIC PHENOTYPE, EBV POSITIVE
Carlota Mora* 1, José Cabeçadas1
1Anatomia Patológica, IPO Lisboa, Lisbon, Portugal
Case Description: A 77 year-old woman with prior diagnosis of Non-Hodgkin CD5-positive small B-cell lymphoma (slides
unavailable for review), treated until 2016 and in clinical remission, presented 4 years later with anaemia. CT scan
revealed retroperitoneal lymphadenopathy. A lymph node was excised with a diagnosis of peripheral T-cell lymphoma
(PTCL). Serology for HTLV1 was normal. Serum EBV DNA was detected. She was treated with chemotherapy and has
evidence of persistent but non progressive disease, after 8 months of follow-up, and is in general good health.
Biopsy Fixation Details: 10% neutral buffered formalin.
Frozen Tissue Available: No.
Details of Microscopic Findings: Lymph node with architectural effacement by a monotonous diffuse small to mediumsized lymphoid proliferation.
Immunophenotype: CD2+, CD3+, CD5+, CD7- e CD8>CD4, TiA1+, GranzymeB-, PD1-, CD21-, CD30 +/- (focal,
medium-sized cells), CD25+/- (identifical to CD30), EBER+ (identical pattern to CD30), CD56-, CD57+/-, TCRbeta +,
CD10-, BCL2-, BCL6-, CD23- e CCND1-, TCR D-. Flow cytometry showed a T cell population CD3+, CD5 +, CD2 +, weak
CD7, CD4+, and predominance of CD8+ lymphocytes.
Cytogenetics: Not performed.
Molecular Studies: Not performed.
Proposed Diagnosis: Peripheral T-cell lymphoma, NOS, with non-activated cytotoxic phenotype, EBV positive.
Interesting Feature(s) of Submitted Case: 1Poor subcategorized subtype of EBV+ PTCL NOS is a very rare
disease, with a small number of cases reported in case studies of PTCL NOS.
2Peripheral T-cell lymphoma, NOS, with activated cytotoxic phenotype, shows a more aggressive clinical course than
CM-negative PTCL, such that CMs constitute a useful biomarker for PTCL.
3Compared to nodal EBV-positive CTL , nodal EBV-negative CTL was more commonly associated with favorable
clinical parameters at presentation. However, Weisenberg et all reported that significant EBV infection was predictive of
poor survival only in younger patients (< 60 years).
4In September, 16 months will have passed since the initial diagnosis, with an update on the patient’s general health
and disease progression.
References: Yamashita D, Shimada K, Takata K, et al. Reappraisal of nodal Epstein‐Barr Virus‐negative cytotoxic T‐cell
lymphoma: Identification of indolent 5 diseases Cancer Sci. 2018; 109(8):2599-2610.
Pileri SA, Tabanelli V, Fiori S, et al. Peripheral T-Cell Lymphoma, Not Otherwise Specified: Clinical Manifestations,
Diagnosis, and Future Treatment Cancers. 2021; 13(18):4535-.
Kato S, Yamashita D, Nakamura S. Nodal EBV+ cytotoxic T-cell lymphoma: A literature review based on the 2017 WHO
classification JCEH. 2020; 60(2):30-36.
Weisenburger DD, Savage KJ, Harris NL, et al. Peripheral T-cell lymphoma, not otherwise specified: a report of 340 cases
from the International Peripheral T-cell Lymphoma Project . 2011; 117(12):3402-3408.
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EAHP22-LYWS-1462
NODAL CYTOTOXIC T- CELL LYMPHOMA EBV NEGATIVE
Daniela E. Dueñas Hancco* 1, Carlos Barrionuevo2
1PATHOLOGY, ONCOSALUD, 2PATHOLOGY, Instituto Nacional de enfermedades Neoplasicas, Lima, Peru
Case Description: A 39 years old men with medical history of twice infections by COVID-19 in May 2020 and August
2020. He presented 8 months ago with progressive diffuse abdominal pain, intermittent diarrhea, 16-pound weight loss
over, deny fever. Three months ago, presented generalized lymphadenopathies. Complete blood count showed
hemoglobin 13.8 g/dL, leukocyte count 56.9 x 109/L, Lymphocytes 43.5 x 109/L and platelets 150 x 109/L. Lactate
dehydrogenase (ldh) was 257U/L (normal range, 135-225).
Biopsy Fixation Details: The biopsy was fixed in formalin, then placed on an automatic tissue processor (Leica
ASP300S, Nussloch, Germany) and embedded in paraffin.
Frozen Tissue Available: No available.
Details of Microscopic Findings: The lymph node biopsy showed an effacement architectural with diffuse areas and
some tends to predominate expansion in the paracortical areas; the cells had a fairly monotypic appearance of small to
medium – sized lymphoid cells. Prominent high endothelial venules with infiltrated by neoplastic cells.
Immunophenotype: In peripheral blood, flow cytometry detected 78.4 % of neoplastic cells with CD45+, smCD3+, CD5+,
CD7+, CD8+, CD27+, CCR7+, CD28+, CD279a-, TCRg/d-, CD38-/+, GRANZIME B- and PERFORINE -.
By inmunohistochemestry: The neoplastic cells expressed CD3+, CD8+, TIA+, CD7+, CD2+, CD5+, CD56-, CD4-,
GRANZIME B -, CD30-, TDT-, CD20-, the proliferation marker Ki-67 showed a low proliferation.
Cytogenetics: No realized
Molecular Studies: In situ hybridiation for eptein barr virus encoded RNA (EBER) negative.
Proposed Diagnosis: CD8 positive Prolymphocytic T-cell leukemia (T-PLL) vs CD8 positive Peripheral T-cell lymphoma
(PTCL).
Interesting Feature(s) of Submitted Case: T-PPL is rare and usually aggressive, with a positive CD4 immunophenotype
(60% of cases) or with co-expression of CD4 and CD8 (25% of cases). In the present case, the patient has not yet
received treatment and has a chronic, progressive clinical picture with low Ki-67 and CD8-positive immunophenotype.
PTCLs are also aggressive, frequently CD4 positive, and leukemic presentation is rare.
The case is presented due to the unusual clinical evolution and immunophenotype.
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EAHP22-LYWS-1467
MATURE CYTOTOXIC T-CELL LYMPHOMA WITH MINOR T-LYMPHOBLASTIC PHENOTYPE
Eugénia I. Dvindenko* 1, Tiago Maia1
1Anatomia Patologica, Instituto Português de Oncologia de Lisboa Francisco Gentil, Lisboa, Portugal
Case Description: A 23 year-old man presented with generalised lymphadenopathy, B symptoms and
hepatoesplenomegaly. Laboratory workup disclosed pancytopenia and with no lymphocytosis. Serum EBV DNA was not
detected. HTLV1 serology was unremarkable. A bone marrow trephine (BMT) biopsy was performed revealing an
infiltration by a morphollogically and phenotipically ambiguous lymphoma that led to lymph node (LN) excision for better
characterization. A diagnosis of T-cell lymphoma was rendered. Staging (PET scan) revealed bone, splenic and lung
involvement with pleural effusion. The patient was treated with aggressive chemotherapy but died after 4 months of
presentation with febrile neutropenia and in disease progression.
Biopsy Fixation Details: LN: 10% neutral buffered formalin; BMT: AZF (Hammersmith protocol)
Frozen Tissue Available: No
Details of Microscopic Findings: BMT: interstitial and diffuse infiltration by a lymphoma composed of small to mediumsized cells with heterogenous chromatin pattern, mature and blastoid. LN: architectural effacement due to proliferation of
morphologically similar cells comparative to those described within the BMT
Immunophenotype: Majority of cells (similar in BM and LN): CD3+, CD5+, CD4-, CD7+, CD8+, TIA1+, GranzimeB-,
CD30-, EBER-. Dispersed but frequent T-cells with immaturity markers: TdT+/CD1a+, focal/weak co-expression of CD34.
Flow cytometry: pathologic medium sized cells with a continuous of phenotypic heterogenity, unable to establish two
distinct populations: cCD3+,sCD3+,CD45+,CD2+,CD5+, CD99(weak), CD38+, TCRdelta+, TdT+ (~10% of the cells),
CD1a+ (11% of the cells), CD34 (6% of the cells),CD19+(7% of the cells), cCD79a (20% of the cells),CD4-,CD8-,MPO-,
CD33-,CD10-,CD117-,CD13-,CD56-,CD57Cytogenetics: Karyotype:46, XY, del(9)(p22p24),t(10;11)(p12;q14)[6] (suggesting PICALM/MLLT10 rearrangement);
FISH (break-apart): no ABL1/ABL2/KMTA2/CSFR1/PDGFRb rearrangements.
Molecular Studies: RT-PCR: no BCR/ABL fusion
Proposed Diagnosis: T-cell Lymphoma with predominant mature cytotoxic phenotype and a T-lymphoblastic component
(T-lymphoblastic lymphoma/leukemia in maturation?)
Interesting Feature(s) of Submitted Case: A functional cytotoxic cell program is biologically paradoxical with a
percursor hematologic neoplasm. Nevertheless, expression of cytotoxic markers has been reported in a minority of T-ALL
and NK/T-ALL. In these cases, however, maturity characterized by surface TCR and/or surface CD3 was never observed.
The flow cytometric continuum of immaturity/maturity features with otherwise ovelapping surface antigens and a
cytogenetic abnormality that, being associated with only with immature lymphoid/myeloid neoplasms, was too frequent to
be present only in the dispersed TdT/CD1a/CD34 expressing cells make us believe that all cells (mature and immature)
represent the same clone.
This case may illustrate “true” maturation of lymphoblasts to mature cytotoxic TCRdelta cells. If this is true, the classification
of this neoplasm as a mature or immature lymphoma is questionable.
Two synchronous lymphomas (T-lympholastic plus Peripheral cytotoxic T-cell lymphoma) cannot be definitively ruled out
but seems unlikely.
References: L. F. F. Dalmazzo et al. The presence of CD56/CD16 in T-cell acute lymphoblastic leukaemia correlates with
the expression of cytotoxic molecules and is associated with worse response to treatment. British Journal of
Haematology,144, 223–229 doi:10.1111/j.1365-2141.2008.07457.x
O. K. Weinberg et al. Clinical, immunophenotypic and genomic findings of NK lymphoblastic leukemia: a study from the
Bone Marrow Pathology Group. Modern Pathology2021 Jul;34(7):1358-1366. doi: 10.1038/s41379-021-00739-4. Epub
2021 Feb 1.
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EAHP22-LYWS-1247
DIVERGENT CLONAL EVOLUTION OF CLONAL HEMATOPOIESIS TO ANGIOIMMUNOBLASTIC T-CELL
LYMPHOMA AND THERAPY-RELATED MYELOID NEOPLASM
Natasha Lewis* 1, Kseniya Petrova-Drus1, Qi Gao1, Yanming Zhang1, Mikhail Roshal1, Wenbin Xiao1, Ahmet Dogan1
1PATHOLOGY, MEMORIAL SLOAN KETTERING CANCER CENTER, New York, United States
Case Description: 72-year-old male presented in 7/2017 with fever, skin rash and lymphadenopathy. Lymph node (LN)
biopsy revealed angioimmunoblastic T-cell lymphoma (AITL). CBC showed mild anemia (hgb 8.4 g/dL). Staging bone
marrow (BM) biopsy and peripheral blood (PB) flow cytometry (FC) analysis revealed low level involvement by AITL (<5%)
without morphologic evidence of myeloid neoplasia. He then received CHOP (7/2017-11/2017). In 8/2019, he presented
with new/worsening cytopenias (WBC 3.8 K/uL, hgb 7.8 g/dL, MCV 110 fL, platelets 86 K/uL, ANC 1.6 K/uL) and a BM
biopsy was performed.
Biopsy Fixation Details: LN (2017): Formalin. BMs (2017, 2019): Formalin, decalcification.
Frozen Tissue Available: No
Details of Microscopic Findings: LN (2017): Infiltrate of small to medium sized atypical lymphocytes with pale
cytoplasm in a background of small lymphocytes, histiocytes and increased vascularity. BM (2017): Mildly hypercellular
marrow with small atypical aggregates of small lymphocytes and no dysplasia or increased blasts. BM (2019): Variably
cellular marrow with erythroid predominance, trilineage dysplasia and increased blasts (10% by 500-cell aspirate
differential count). No evidence of AITL.
Immunophenotype: LN (2017): By IHC, the infiltrate expressed CD3, CD2, CD4, CD5, CD10 and PD1 and lacked CD7.
CD21 showed expanded follicular dendritic cell meshworks. EBER ISH was negative. FC showed an
immunophenotypically similar abnormal T cell population (sCD3-, CD2+, CD4+, CD5+, CD7-, PD1+). BM/PB (2017): By
IHC, the lymphoid aggregates contained CD3+ T cells expressing PD1 (<5% of cellularity). FC of the BM and PB showed
the same abnormal T cell population as that in the LN (comprised 0.51% and 0.96% of WBC, respectively). BM (2019): By
IHC, CD34 showed increased blasts (~10% of cellularity). FC showed abnormal myeloid blasts (8.8% of WBC) and no
abnormal T cell population.
Cytogenetics: BM (2019): Complex karyotype, including monosomy 7
Molecular Studies: BM (2017): Targeted NGS of flow sorted AITL cells
showed: TET2 p.Y1128*, TET2 p.Q810*, DNMT3A p.R736C, RHOA p.G17V, IDH2 p.R172K (all VAFs 40-50%). PB
(2017): Targeted NGS showed the same 2 TET2 (VAFs ~5%) and DNMT3A (VAF ~7%) mutations as those in the AITL.
BM (2019): Targeted NGS showed the same 2 TET2 (VAFs ~30%) and DNMT3A (VAF 36%) mutations as those in the
AITL as well as additional mutations, including CEBPA and RUNX1.
Proposed Diagnosis: 1. AITL involving 2017 LN. 2. 2017 BM/PB with AITL (minimal involvement) and clonally related
clonal hematopoiesis (CH). 3. 2019 BM with therapy-related myeloid neoplasm (T-MN), clonally related to AITL and CH.
Interesting Feature(s) of Submitted Case: The identical TET2 and DNMT3A mutations in the AITL and T-MN confirm
the two neoplasms are clonally related. The detection of the same TET2 and DNMT3A mutations in the 2017 PB with
VAFs higher than expected than if they were present in the neoplastic T cells only (based on FC quantification) is
consistent with related CH pre-dating the T-MN. This suggests the AITL and T-MN arose from a common hematopoietic
precursor with potential to differentiate along multiple lineages. The CH clone may have expanded due to selective
pressure of the AITL-directed chemotherapy and acquisition of additional unshared genomic alterations may have helped
drive each subclone (T and myeloid). This biology may place AITL patients at higher risk of MN.
References: PMIDs: 32442302, 34581268, 30184450
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EAHP22-LYWS-1368
FOLLICULAR T CELL LYMPHOMA WITH A PROGRESSIVE TRANSFORMATION OF GERMINAL CENTERS-LIKE
GROWTH PATTERN
Emily F. Mason* 1
1Pathology, Microbiology, and Immunology, Vanderbilt University Medical Center, Nashville, United States
Case Description: A 77-year-old male with a history of non-muscle invasive bladder cancer, status post transurethral
resection and BCG, in remission, was found to have new pelvic and inguinal lymphadenopathy (up to 2.3 cm) on
surveillance CT scan. He had no B symptoms. A CBC was normal. An excisional lymph node (LN) biopsy was performed.
Biopsy Fixation Details: Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Sections showed an enlarged LN with near-total effacement of nodal architecture by a
vaguely nodular infiltrate. There were multifocal collections of intermediate sized lymphocytes with irregular nuclei,
variably condensed chromatin, distinct nucleoli, and moderate amounts of cytoplasm, which were located with nodules of
small lymphocytes, giving a progressive transformation of germinal centers (PTGC)-like appearance. Admixed were
scattered large cells with oval irregular to multilobated nuclei, vesicular chromatin, prominent nucleoli, and abundant
cytoplasm. Vascular proliferation was present in between the nodules, with occasional arborizing vessels.
Immunophenotype: CD20 and PAX5 stains highlighted nodules of small B-cells, within which were focal collections of
intermediate sized CD3-positive T cells that were positive for CD4, PD-1, CD10 (subset), BCL6 (weak), and CD30 and
negative for CD8 and ALK1. A CD21 stain highlighted expanded follicular dendritic meshworks associated with the
nodules. The scattered large abnormal cells were positive for PAX5 (weak), CD20 (variable), and CD30 and negative for
CD15. EBER in situ hybridization was negative. The Ki-67 proliferative index was 50-60% in the focal collections of
intermediate sized cells and 10-20% in other areas. Flow cytometry showed an abnormal T cell population positive for
CD2, CD4, CD5, and CD7 and negative for surface CD3, CD8, CD56, and CD57.
Cytogenetics: None
Molecular Studies: T cell receptor gamma gene rearrangement testing was positive for a clonal T cell population.
Proposed Diagnosis: Follicular T cell lymphoma with a PTCG-like growth pattern
Interesting Feature(s) of Submitted Case: The lesion showed involvement by a peripheral T cell lymphoma with a T
follicular helper cell phenotype, which appeared best classified as the rare entity of follicular T cell lymphoma (FTCL).
Several features argued against a diagnosis of angioimmunoblastic T cell lymphoma, including the PTGC-like growth
pattern, lack of a mixed inflammatory background, relatively modest proliferation of arborizing vessels, and the pattern of
follicular dendritic meshworks, which were associated with nodules and failed to entrap arborizing vessels. The presence
of scattered Reed-Sternberg-like cells surrounded by neoplastic T cells also supported the diagnosis of FTCL. The clinical
course for FTCL is not well characterized. A PET scan for this patient showed disease localized to the pelvic and inguinal
region. He received 3 cycles of CHOP chemotherapy followed by involved field radiation and remains in remission 3 years
after diagnosis.
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EAHP22-LYWS-1232
ATYPICAL LYMPHOID HYPERPLASIA WITH PERSISTENT EXPANSION OF CLONAL T FOLLICULAR HELPER
CELLS
Pedro Farinha* 1
1PATHOLOGY, BCCA, Vancouver, Canada
Case Description: 68-year old woman with no previous history of malignancy presented in July 2020 with an enlarged
right inguinal lymph node (LN) (4.4cm) and localized right thigh skin rash (15cm). No other symptoms or
lymphadenopathy. The LN was resected with resolution of the rash.
In January 2021 there were enlarging left neck, axillary and bilateral inguinal LNs (2.3cm max and PET SUV max. 9.2)
with no other symptoms. A new axillary LN biopsy was performed.
At last follow-up in January 2022 (18 months after initial presentation), the patient was asymptomatic with mild right
inguinal and femoral lymphadenopathy with less than 2cm.
Biopsy Fixation Details: Buffered neutral formalin, 10%.
Frozen Tissue Available: No.
Details of Microscopic Findings: Both excisional LN showed similar morphology. The submitted sample is the latest LN
(February 2021).
Sections showed enlarged LNs with partial effacement of the normal architecture by increased non-coalescence small to
medium sized follicular structures, focally extending into perinodal fat. The follicles showed often small, regressively
transformed germinal centers (GCs) surrounded by uniform but variably expanded mantle zones. Few follicles showed
more hyperplastic features. The interfollicular areas were not significantly expanded. Significant atypical cell infiltrates
were not seen.
Immunophenotype: Flow cytometry done on the initial LN biopsy showed a minor atypical CD4+ T-cell population
negative for surface CD3 and CD7 (3% of T-cells).
The immunoarchitecture (CD3 & CD20) was overall preserved with increased numbers of lymphoid follicles with B-cells
mostly confined to these areas. The variably regressed/hyperplastic GCs showed B-cells positive for CD10/BCL6 and
negative for BCL2 (both 124 & E17). The B-cells were negative for significant CD5, CD23 and cyclin D1. The IgD
immunostain highlighted preserved mantle zones.
The CD3+ T-cells showed an overall reactive distribution. They were mostly CD4+ T-cells with fewer CD8+ T-cells. There
were focal intrafollicular CD4+ T-cells strongly positive for PD1 and CD10. They predominated in the outer edge of GCs.
These cells were uniformly negative for CD7 and significant BCL6 and CXCL13. All the T-cells were positive for CD2,
CD3, CD5 and BCL2.
The FDC markers CD21/CD23 showed preserved follicular meshworks underlying and confined to the follicles. The
plasma cells were polytypic with very rare IgG4+ cells. EBV EBER ISH and HHV8 immunostain were negative.
The proliferations rate (Ki67) was overall very low, focally showing reactive polarization within the hyperplastic GCs.
Cytogenetics: Not done.
Molecular Studies: DNA PCR analysis using BIOMED2 TCRB confirmed the presence of an identical clonal T-cell
population in both biopsies. No B-cell clones were identified in both LNs.
Proposed Diagnosis: Atypical lymphoid hyperplasia with persistent clonal TFH cells.
Interesting Feature(s) of Submitted Case: Both LNs showed overall chronic changes including some Castleman-like
features. A persistent T-cell clone was identified with focal but prominent CD4+T-cells positive for CD10/PD1 localized to
the follicles. Importantly, there was no significant effacement of the nodal architecture.
The persistent clonal T-cell population with TFH features is worrisome but per se not diagnostic of lymphoma.
This atypical proliferation could represent either an indolent expansion of clonal TFH cells in the context of chronic
lymphoid hyperplasia or a premalignant / "in situ" TFH cell lymphoma.

217

EAHP22-LYWS-1364
EARLY PHASE OF ANGIOIMMUNOBLASTIC T-CELL LYMPHOMA MIMICKING MARGINAL ZONE LYMPHOMA
Joan Somja* 1, Patrick Collins1, Serge Lampertz2, Nadia Withofs3, Bettina Bisig4, Laurence de Leval4
1Department of Pathology, University Hospital Center of Liège, 2Department of Onco-Hematology, CHBA, 3Department of
Nuclear Medicine and Oncological Imaging , University Hospital Center of Liège, Liège, Belgium, 4Department of
Laboratory Medicine and Pathology, Institute of Pathology, Lausanne University Hospital and Lausanne University,
Lausanne, Switzerland
Case Description: A 80-year-old woman presented with polyarthralgia and fever in a context of bronchopneumonia
treated by antibiotherapy. Laboratory tests showed normal WBC count, slightly elevated LDH (235 U/L) and mild
hypergammaglobulinemia (23 g/L). Flow cytometry revealed 0.1% of circulating atypical CD10+ CD4+ T-cells. A PET
scan showed a diffuse hyperintense signal in the slightly enlarged spleen (SUVmax 15.1) and multiple supra and
infradiaphragmatic lymphadenopathies (SUVmax 13.2). A surgical supraclavicular lymph node biopsy was performed
(submitted case). Bone marrow cytology and flow cytometry showed no evidence of infiltration. The patient was treated by
Cyclophosphamide-Vincristine-Prednisone with partial remission and is still alive 30 months after diagnosis.
Biopsy Fixation Details: 10% neutral buffered formalin
Frozen Tissue Available: No
Details of Microscopic Findings: HE sections of the lymph node showed a normal capsule with opened and focally
collapsed subcapsular sinuses and numerous large follicles, mainly composed of germinal centers displaying numerous
tingible body macrophages and lacking well-formed mantle cuffs. The latter were surrounded by medium-sized
lymphocytes with clear cytoplasm extending into the interfollicular region. Increased vascularity with high endothelial
venules hyperplasia was observed in the paracortex. The interfollicular region contained a mixed population including
plasma cells and immunoblasts.
Immunophenotype: Immunohistochemical stains showed numerous small T-cells, within and around the germinal
centers, positive for CD3, CD4, CD5, CD7, CD10, PD1, ICOS and CXCL13. CD20 evidenced larges follicles including the
rim of clear cells extending into the interfollicular region,and interfollicular blasts. The numerous plasma cells present were
polytypic for Igκ and Igλ light chains. CD21 showed FDC meshworks mostly confined to the follicles. EBER was positive in
scattered intrafollicular blasts.
Cytogenetics: No
Molecular Studies: PCR-based clonality assays revealed a clonal TR gene rearrangement pattern and polyclonal IG
gene rearrangements.
A 27-gene targeted NGS panel designed for T-cell lymphomas identified the RHOA p.Gly17Val mutation (VAF 1%) together
with DNMT3A p.Gly654Val (VAF 18%) and TET2 p.Cys501*, p.Ser17776* and splice site (VAF8%, 2% and 6%,
respectively) mutations.
Proposed Diagnosis: Angioimmunoblastic T-cell lymphoma, pattern 1 (with follicular hyperplasia)
Interesting Feature(s) of Submitted Case: This case exemplifies the difficulty to diagnose pattern 1 AITL, which can
classically be overlooked as reactive paracortical hyperplasia, because the atypical TFH infiltrate around reactive follicles
may be subtle. In this case, the B-cell component was exuberant including not only large germinal centers but also an
expansion of the marginal zone, which was worrisome for a B-cell lymphoma, in particular a nodal marginal zone
lymphoma was considered. Moreover, the distribution of the TFH cells was not strictly rimming the follicles but was also
dispersed within the germinal centers, another confounding element. Besides the demonstration of a clonal TR gene
rearrangement, NGS findings helped to establish the diagnosis. Remarkably, the mutations were present at very low allele
frequency corroborating the very low tumor cell burden in the lymph node.
The “early-type” pathological findings contrasted with a widely disseminated disease, in line with the reported notion that
limited histological involvement is not synonymous of early-stage disease.
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EAHP22-LYWS-1137
ANGIOIMMUNOBLASTIC T-CELL LYMPHOMA MASQUERADING AS EBV-POSITIVE B-CELL
LYMPHOPROLIFERATIVE DISORDER
Nives Zimmermann* 1, Robert Lorsbach2
1PATHOLOGY AND LABORATORY MEDICINE, UNIVERSITY OF CINCINNATI, 2Pathology and Laboratory Medicine,
Cincinnati Children's Hospital, Cincinnati, United States
Case Description: Patient is a 30-year-old male who presented with fevers, lymphadenopathy, pleural effusions,
abdominal pain and rashes. Two biopsies (left inguinal lymph node core biopsy and axillary lymph node excisional biopsy)
were performed two and four months prior to the index biopsy, and the patient was diagnosed with EBV-positive B-cell
lymphoproliferative disorder (diagnosis was rendered at original institution following expert consultation). The patient was
initially treated with rituximab, however progressed clinically and radiologically. Thus, the patient transferred to our
institution and a third biopsy (right inguinal lymph node) was performed and the diagnosis of Angioimmunoblastic T-cell
lymphoma was reached. The patient underwent CHOEP therapy followed by ICE due to progression of disease. He is
currently being considered for allogeneic stem cell transplant.
Biopsy Fixation Details: Tissue is fixed in formalin
Frozen Tissue Available: No.
Details of Microscopic Findings: Histologic sections show an enlarged lymph node with partially (mostly) effaced
architecture. There is vascular proliferation composed of branching high endothelial venules, as well as markedly
expanded and distorted follicular dendritic cell meshworks (highlighted by CD21 and CD23). There is a polymorphous
cellular infiltrate composed of small lymphocytes, larger lymphocytes with clear cytoplasm, and scatted larger cells with
immunoblastic and some with Reed-Sternberg/Hodgkin-like morphology.
Immunophenotype: By immunohistochemistry, the predominant population of lymphocytes are positive for
CD3(weak/partial), CD5, CD2, CD7(weak), CD4, CD10, BCL6 and PD-1. The scattered large cells are positive for
PAX5(weak), CD30, CD15(subset), and EBER. GMS, AFB and HHV8 are negative.
Cytogenetics: Not performed.
Molecular Studies: T-Cell Receptor Gamma Gene Rearrangement: Positive
B-Cell Receptor Gene Rearrangement: Negative
Proposed Diagnosis: Angioimmunoblastic T-cell lymphoma
Interesting Feature(s) of Submitted Case: This case features a T-follicular helper cell lymphoma, specifically
Angioimmunoblastic T-cell lymphoma, in a young (30-year old) patient. The unique feature of this case is the finding that
the patient was initially diagnosed with EBV-positive B-cell lymphoproliferative disorder in two biopsies, reviewed at 3
institutions. This case highlights the need to remain vigilant of T-cell lymphoproliferative disorders when the dominant
feature is one of EBV-positive B-cell lymphoproliferative disorder, especially when clinical and morphologic features are
discrepant.
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EAHP22-LYWS-1359
AN ADULT T-CELL LEUKAEMIA/LYMPHOMA WITH FEATURES OF FOLLICULAR HELPER T-CELL LYMPHOMA.
Adrien Pécriaux* 1, Nouhoum Sako1, Josette Brière1, Elsa Poullot1, Albane Ledoux-Pilon2, Ludovic Lhermitte3, Fanny
Beltzung2, Olivier Tournilhac4, Ambroise Marcais5, Philippe Gaulard1
1Département de Pathologie, HU Henri Mondor, Créteil, 2Anatomie et Cytologie Pathologique, CHU Clermont-Ferrand,
Clermont-Ferrand, 3Hématologie biologique, HU Necker-Enfants malades, Paris, 4Service Thérapie Cellulaire &
Hématologie Clinique, CHU Clermont-Ferrand, Clermont-Ferrand, 5Hématologie adultes, HU Necker-Enfants malades,
Paris, France
Case Description: A 62 years old Caribbean man, with a history of strongyloidiasis, was admitted for B symptoms and
multiple supra- and sub-diaphragmatic hyper-metabolic adenopathies. Staging disclosed a stage IV disease with
splenomegaly, lobar lung mass and bone marrow involvement. An inguinal lymph node biopsy was performed (slides
submitted).
The patient was given 2 cycles of CHOEP, followed by Gemzar-dexamethasone, owing to non-responsiveness. He died
of disease after 3 months.
Biopsy Fixation Details: Buffer formalin
Frozen Tissue Available: Yes
Details of Microscopic Findings: The lymph node (LN) architecture was effaced by a diffuse proliferation of large
neoplastic cells with abundant and clear cytoplasm centred by an atypical medium-sized nucleus (“fried egg”
appearance). There was a high endothelial venules hyperplasia and a significant component of lymphocytes, with only
rare eosinophils and plasma cells.
Immunophenotype: Neoplastic cells were CD4+ T cells, positive for CD2, CD3, CD5, CD4, PD1, ICOS; negative for
CD20, CD7, CD8, CD30, CD10, BCL6, CXCL13 and cytotoxic markers. They were partially CD25+, FOXP3+.
CD21/CD23 showed no FDC expansion. EBV was negative (EBER).
Cytogenetics: /
Molecular Studies:
- Targeted sequencing showed mutations in TET2 P1367L (VAF=46%), IDH2 R172S
(VAF=13%), without RHOA G17V mutation (confirmed by asPCR). Other variants included: PRKCB D427N (VAF=37%),
HLA-B R243Q (VAF=43%), IRF4 S114R (VAF=20%), IRF4 L116R (VAF=11%), NRAS Q61K (VAF=2%), CSNK2A1
splicing variant (VAF=9%).
- NGS dedicated to HTLV-1 disclosed viral genome integration in the LN and in the blood at progression with a
similar high rate (77% integration sites, location chr18:32179890). HTLV-1 serology was positive.
Proposed Diagnosis: Adult T-cell leukaemia/lymphoma (ATLL) with features of follicular helper T-cell lymphoma (TFHPTCL).
Interesting Feature(s) of Submitted Case: This unusual case of ATLL:
- mimics a TFH-PTCL (criteria of the WHO classification), with clear tumor cells, vascular hyperplasia, expression of two
TFH markers, TET2 and IDH2R172 mutations.
- highlights that the TFH phenotype (and genotype) needs to be interpreted in the clinical context, notably when a
diagnosis of ATLL is excluded in a patient from HTLV1 endemic regions:
- Expression of TFH makers (notably ICOS, PD1) is common in ATLL (In the current case, neoplastic cells did not
express other TFH markers and were CD25+/FOXP3+).
- TET2 mutations are reported in many other PTCL than TFH-PTCL including about 10% of ATLL.
- IDH2R172 mutations, a characteristic feature of 20-40% of angioimmunoblastic T-cell lymphoma (AITL), are rare in
ATLL. To note, other gene mutations found here (PRKCB, HLA-B, ..) are recurrent in ATLL whereas RHOA G17V almost
constantly co-exist with mutations in IDH2, TET2 in AITL.
- shows the relevance of dedicated NGS approach to demonstrate integration of HTLV-1, in FFPE samples.
- may question whether the cytological clear cell appearance - known to associate with IDH2 mutations in AITL - is driven
by the mutational profile (comprising IDH2R172).
Overall, haematologists and pathologists should be aware of this tricky aspect that ATLL can take and routinely offer
HTLV-1 serology as a background examination in patients from endemic areas.
References:
- Katsuya et al. Blood. 2015
- Ohshima K. Cancer Science. 2007
- Roncador et al. Leukemia. 2005
- Marçais et al. Leukemia. 2021
- Kataoka et al. Nature Genetics. 2015
- Mohanty et al. Pathogens, 2020
- Steinhilber et al. Modern Pathol, 2019
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EAHP22-LYWS-1401
A CYTOTOXIC 'ANGIO-IMMUNOBLASTIC T-CELL LYMPHOMA'
Anne M.R. Schrader* 1, Lianne Koens2, Patty M. Jansen1
1Pathology, Leiden University Medical Center, Leiden, 2Pathology, Amsterdam University Medical Center, Amsterdam,
Netherlands
Case Description: A 44-year-old male presents with lymphadenopathy on both sides of the diaphragm and metabolic
active lesions in the spleen and tonsil on PET-CT scanning. He is born in Africa without a medical history or use of
medication. There is no evidence of an immuno-compromised status. A lymph node extirpation from the right groin was
performed.
Biopsy Fixation Details: 4% buffered formalin and paraffin embedded
Frozen Tissue Available: No
Details of Microscopic Findings: Histology demonstrates an enlarged lymph node with a vaguely nodular, completely
disturbed architecture. There are loose sheets of medium to large-sized cells atypical lymphoid cells with prominent
nucleoli and ample cytoplasm. There is a variable amount of blastic cells. Admixed, we see histiocytes and some
eosinophils, small lymphocytes, and plasma cells. Vascular structures are prominent.
Immunophenotype: The dominant atypical population constitutes of T cells (positive for CD2, CD3, CD5, and CD7) with
a cytotoxic phenotype (CD8 and TIA1 positive). Expression of CD4 seems to be restricted to smaller T cells and
histiocytes and is negative or really weak in the atypical T-cell population. The cytotoxic T cells demonstrate coexpression of BCL6 and PD1, while CD10 is negative. Admixed, there are blastic B cells (positive for CD20, CD79a, and
PAX5) with co-expression of CD30. CD15 and EMA are negative on these blastic B cells. In the CD21, throughout the
lymph node, irregularly expanded follicular dendritic cell (FDC)-networks are demonstrated, going along with vascular
structures. ALK is negative. The Ki-67-proliferation index is high (around 80%).
Cytogenetics: Not performed.
Molecular Studies: In situ hybridization for Epstein Barr virus early RNA (EBER) is positive in a similar pattern as CD30.
The lymph node demonstrates clonal expansion of both the B-cell receptor and T-cell receptor (BIOMED-2). Targeted
next-generation sequencing did not demonstrate any pathogenic variants (the panel included amongst others IDH2 and
DNMT3A but not TET2).
Proposed Diagnosis: Our proposed diagnosis is a peripheral T-cell lymphoma, not otherwise specified (PTCL-NOS) with
features of angio-immuno blastic T-cell lymphoma (AITL) and with a secondary clonal EBV-positive large B-cell
population.
Interesting Feature(s) of Submitted Case: Based on the clinical presentation with wide-spread lymphadenopathy and
splenomegaly as well as the histopathology with clonal expansion of T cells with a T-follicular helper profile (positive PD1
and BCL6, although negative for CD10), expanded FDC networks, and clonal expansion of EBV-positive, large B cells,
the main consideration is an AITL. However, the cytotoxic phenotype (positive CD8 and TIA1) is conflicting with this
diagnosis. For this same reason, the case also does not fit in the ‘umbrella’ category of T cell lymphomas with a follicular
helper phenotype. Finally, because of the cytotoxicity, the case was diagnosed as peripheral T-cell lymphoma, not
otherwise specified (PTCL-NOS) with features of angio-immuno blastic T-cell lymphoma (AITL) and with a secondary
clonal EBV-positive large B-cell population. The diagnosis was only recently made, therefore, we do not have follow-up
data.
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EAHP22-LYWS-1061
CD4+ LYMPHOEPITHELIOID (LENNERT) LYMPHOMA WITH T-FOLLICULAR HELPER FEATURES
Megan J. Fitzpatarick* 1, Aliyah R. Sohani1
1Pathology, Massachusetts General Hospital, Boston, United States
Case Description: A 68-year-old male presented with three months of fatigue, decreased appetite, night sweats and
significant weight loss. CT-imaging revealed splenomegaly (18.2 cm) and marked supraclavicular, axillary and
abdominopelvic lymphadenopathy. The patient underwent an excisional axillary lymph node biopsy.
Biopsy Fixation Details: Formalin fixed and paraffin embedded
Frozen Tissue Available: Not available
Details of Microscopic Findings: The specimen was a 4.5 cm, markedly enlarged axillary lymph node effaced by a
polymorphous lymphohistiocytic infiltrate composed of small to medium-sized lymphocytes with round to irregular nuclei,
variably condensed chromatin, inconspicuous nucleoli and scant cytoplasm showing frequent mitoses. Numerous small
clusters of epithelioid histiocytes forming confluent non-necrotizing granulomas were present, along with occasional
admixed plasma cells and eosinophils.
Immunophenotype: The atypical lymphocytes were CD2+ CD5+ T cells coexpressing CD4 and CD278 (ICOS), with
weak staining for CD3 and BCL2 and loss of CD7. They were negative for CD8, CD56, CD57, PD1, CD10, perforin,
granzyme B, ALK and CD30. BCL6 and CXCL13 stained scattered cells. Occasional PAX5+ B cells were present in small
clusters adjacent to CD21+ expanded, disrupted follicular dendritic cell meshworks.
Flow cytometry detected the same atypical T-cell population positive for CD2, cytoplasmic CD3, CD4 and CD5, with loss
of CD7 and surface CD3, and absence of CD8.
Cytogenetics: Normal male karyotype in 15 metaphases: 46,XY[15].
Molecular Studies: In-situ hybridization for Epstein-Barr virus encoded RNA stained rare, scattered, mostly small cells.
Next-generation sequencing analysis detected pathogenic single nucleotide variants in IKZF1 (p.Arg183Cys) and
NOTCH2 (p.Gln2285Ter) at allele fractions of 19.6% and 18%, respectively. Both mutations have previously been
reported in lymphoid neoplasms. Two pathogenic deletions resulting in frameshift mutations involving TET2
(p.Phe760SerfsTer8 and p.Gly1913AlafsTer37) were also detected at allele fractions of 16% and 18.9%, respectively.
RNA sequencing for fusion transcripts using anchored multiplexed PCR was negative.
Proposed Diagnosis: CD4+ lymphoepithelioid lymphoma (Lennert lymphoma) with T-follicular helper features
Interesting Feature(s) of Submitted Case: This case of CD4+ peripheral T-cell lymphoma (PTCL) exhibits an unusual
combination of features, with morphology of lymphoepithelioid (Lennert) lymphoma (LL), a variant of PTCL, NOS, and
immunophenotypic and molecular characteristics of nodal PTCL of T-follicular helper (TFH) origin. Histologically, it
mimicked a non-neoplastic granulomatous process such as sarcoidosis or infection. Although most cases of LL are
thought to derive from cytotoxic T-cells, CD4 expression has been reported.1 Additionally, more recent studies suggest
that CD4+ T-cells may be more prevalent than CD8+ T-cells in LL and that a subset of prognostically unfavorable LL may
show TFH derivation.2,3 Despite not meeting current criteria for nodal PTCL with TFH phenotype according to the 2017
WHO Classification, as only one TFH marker (ICOS) in addition to CD4 was positive; the presence of TET2 mutations, a
frequent finding in PTCL of TFH origin, suggests that CD4+ LL may fall within the morphologic spectrum of PTCL of TFH
origin.4
References:
1. Geissinger E , et al. Virchows Arch 2004;445:334–343.
2. Kurita D et al. Am J Surg Pathol 2016;40:1249–1260.
3. Etebari M et al. Front Genet 2019;10:1–10.
4. Dobay MPHaematologica. 2017;102:e148–e151.
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EAHP22-LYWS-1080
ANGIOIMMUNOBLASTIC T-CELL LYMPHOMA OBSCURED BY A PROMINENT EBV-DRIVEN MONOCLONAL BCELL PROLIFERATION
Katrin S Kurz* 1, Julia Boeck2, Jochen Greiner3, Andreas Rosenwald2, Alberto Zamo2, German Ott1
1Department of Clinical Pathology, Robert-Bosch Krankenhaus, Stuttgart, 2Institute of Pathology, Universität Würzburg
and Comprehensive Cancer Center Mainfranken (CCCMF), Würzburg, 3Department of Internal Medicine, DiakonieKlinikum, Stuttgart, Germany
Case Description: An 81-year old female patient with dementia and reduced general condition with weight loss
presented with urinary tract infection, pleural effusions and systemic lymphadenopathy of unknown origin. A previously
performed fine needle biopsy 4 months earlier failed to reveal lymphoma. Hb was 10.3, WBC was 10.3, THR 72, and LDH
547. A cervical lymph node (LN) was excised and a bone marrow (BM) trephine was taken.
Biopsy Fixation Details: The LN was fixed in 4% neutral buffered formalin. The BM biopsy was fixed in 10% neutral
buffered formalin, followed by decalcification in EDTA.
Frozen Tissue Available: No.
Details of Microscopic Findings: On conventional morphology, the LN showed an effaced structure and diffuse
infiltrates, also extending into the perinodal fatty tissue, predominantly composed of blasts, often with plasmacytoid
features, some enlarged and pleomorphic plasma cells, and unevenly distributed intermingled small and medium-sized
cells, times and again with clear cytoplasm. Of note, there were some small clusters of epithelioid histiocytes and some
prominent postcapillary venules with high endothelia.
Immunophenotype: The predominant medium-sized to large plasmacytoid cells were in part reactive for CD20 with
variable intensity; CD19 was staining more cells than CD20 did. Irregularly distributed plasma cells showed light chain
restriction for kappa. The CD19/CD20-negative, in part activated lymphoid cells were positive for CD3, CD5 and CD7 and
seemed to be negative for both, CD4 and CD8. Expression of PD1 and CD278 was noted in differing numbers of cells.
Some medium-sized to large cells expressed CD30, and LMP was positive in single cells. Of note, CD21 staining
revealed proliferating and expanded meshworks of follicular dendritic cells. The proliferative index (Ki67) was high (70 %).
The BM specimen was hypercellular with patchy infiltrates of CD3 and - to a lesser extent - PD1-positive T-cells. No clonal
B-cell or plasma cell population was present.
Cytogenetics: Not done.
Molecular Studies: In-situ hybridisation for Epstein-Barr encoded RNA disclosed Epstein-Barr virus (EBV) infection of a
large number of CD19 and/or CD20-positive B-cells. Clonality analyses revealed a monoclonal B-cell population (FR3A
and FR2A) in the LN. Analysis of the T-cell-receptor carried out both in the LN and in the BM yielded 6 prominent peaks
with varying sizes but, interestingly, with identical peaks in the LN and the BM.
NGS analysis of the LN using a customized gene panel disclosed mutations in DNMT3A, TET2 and IDH2 (the latter in low
allelic frequency), a finding that could also be validated in the BM specimen. Interestingly, no gene mutations were found
using a customized panel of genes typically mutated in B-cell lymphomas.
Proposed Diagnosis: Angioimmunoblastic T-cell lymphoma (AITL) obscured by a prominent EBV-driven monoclonal Bcell proliferation.
Interesting Feature(s) of Submitted Case: The occurence of EBV-positive blastic B-cell lymphoproliferations or plasma
cell proliferations is an infrequent, but characteristic feature of AITL. In cases with prominent B-cell or plasma cell
proliferations, the underlying T-cell-lymphoma may be obscured. In the present case, the diagnosis was suspected based
on structural alterations of the LN parenchyma and cytomorphological features of the T-cells and was ultimately confirmed
by NGS analysis illustrating mutations typically found in AITL. Of interest, no mutations in genes associated with B-cell
lymphomas were detected using a customized panel, suggesting that the B-cell lymphoproliferation in the present case
was – at least largely – driven bei EBV.
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EAHP22-LYWS-1096
NODAL T-FOLLICULAR HELPER LYMPHOMA, FOLLICULAR TYPE
Stefano Lazzi* 1, Margherita Vannucchi1, Virginia Mancini1, Cosimo Custoza1, Cristiana Bellan1, Lorenzo Leoncini1
1MEDICAL BIOTECHNOLOGY, AZ. OSPEDALIERA UNIVERSITARIA, Siena, Italy
Case Description: A 62-years-old man was admitted to hospital for fever, night sweats, loss body weight and impaired
general condition. Clinical examination discovered a 2 cm laterocervical lymphadenopathy, associated with anaemia,
elevated LDH, without splenomegaly. Computed tomography revealed multiple thoracic and abdominal enlarged lymph
nodes, with high avidity at FDG PER-CT. A laterocervical lymph node surgical biopsy was performed. Bone marrow
biopsy for staging was negative. One cycle of CHEOP treatment was started with complete clinical remision.
Biopsy Fixation Details: Formalin-fixed paraffin embedded tissue
Frozen Tissue Available: No
Details of Microscopic Findings: Histologic section of lymph node shows an effacement of lymph node architecture by
vaguely nodular/follicular lymphoid proliferation composed of medium to large lymphoid cells with moderate to abundant
clear cytoplasm, irregular nuclei with small to large nucleoli. Isolated regressed follicles (‘burned-out’) were present. The
interfollicular areas was characterized by a mild reactive polymorphous infiltrate (plasma cells, eosinophils) with increase
of vascularity and hight endothelial venules (HEV) hyperplasia. Rare large cells occasionally with Hodgkin/Reed
Sternberg like features were observed.
Immunophenotype: The immunohistochemistry revealed a follicular architecture whit expansion of FDC meshwork
(CD21 and CD23). The neoplastic cells replacing the follicles were positive for the pan-T-cell antigens CD2, CD3, CD5 but
negative for CD7. They express CD4 and T-Follicular Helper markers ( PD-1, BCL6, CD10, CXCL13) but negative for
CD8 and cytotoxic markers (GrB, perforine). Ki-67 highlights high proliferative activity in the neoplastic nodules. Same
large HRS-like cells CD30 positive but negative for CD15 could be detected. CD20 positive cells with scattered large B
blasts was present mainly at the periphery of the nodules. In situ hybridization for EBER identifies rare immunoblasts and
small lymphocytes.
Cytogenetics: No
Molecular Studies: Ongoing
Proposed Diagnosis: Follicular T helper lymphoma, follicular type.
Interesting Feature(s) of Submitted Case: This case represent part of the spectrum of nodal T follicular helper
lymphomas being characterized by morphological ad immunophenotypic aspects overlapping by Angioimmunoblastic T
cell lymphoma.
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EAHP22-LYWS-1111
PERIPHERAL T-CELL LYMPHOMA WITH T FOLLICULAR HELPER PHENOTYPE MASQUERADING AS HODGKIN
LYMPHOMA
Joshua Menke* 1, Sebastian Fernandez-Pol1
1Pathology, Division of Hematopathology, Stanford University, Stanford, United States
Case Description: The patient is a 65-year-old woman with a history of "atypical Hodgkin lymphoma" involving the right
inguinal lymph node s/p 2 cycles of ABVD and 5 cycles of AVD. Three years later, she had recurrent adenopathy above
and below the diaphragm. Core biopsy of a right external iliac lymph node showed “recurrent Hodgkin lymphoma.” A right
inguinal lymph node was excised and shows a nodular proliferation of atypical large cells with a Hodgkin like phenotype
and an atypical pattern of T-cells. Flow cytometry reveals an abormal T-cell population with loss of surface CD3. Next
generation sequencing shows clonal TRG and TRB rearrangements and TET2 mutation.
Biopsy Fixation Details: Formalin fixed parafin embedded tissue
Frozen Tissue Available: No
Details of Microscopic Findings: Histologic sections of the excisional biopsy show effacement of normal nodal
architecture by large round to irregularly-shaped nodules composed primarily of small lymphocytes that are cytologically
bland. Though most of the lymphocytes are small, there are occasional medium sized lymphocytes as well as scattered
larger atypical Hodgkin/Reed-Sternberg-like cells with vesicular chromatin, irregular nuclear contours and prominent
nucleoli. Dysplastic appearing follicular dendritic cells are also seen. There is no definite background vascular expansion
and no mixed inflammatory background.
Immunophenotype: Immunohistochemical stains show the larger atypical cells are CD30-positive (diffusely) with
occasional small CD30 positive cells in the background. EBV (by in situ hybridization) highlights the large atypical cells.
The larger cells are also CD20 dim with variable PAX5 (moderate to dim). There is no definite CD15 expression on this
population. CD3 highlights an atypical pattern of T cell distribution with numerous T cells present within the center of
follicles as well as in the interfollicular areas. Notably, the center of the abnormal nodules are rich in CD3+ T-cells and
there are also CD20-dim to moderately-positive, PAX5-negative cells. BCL6 does not highlight normal germinal centers.
The large atypical cells show no definite expression of CD3. BCL6 is positive on a subset of the large atypical cells as well
as on small and intermediate sized cells. PD1, ICOS, CXCL13 and SAP are all positive on scattered follicular and
interfollicular T cells. CD10 highlights somewhat fewer cells than the previously mentioned Tfh markers and is primarily
restricted to follicles. CD21 highlights well-circumscribed follicular dendritic cell networks associated with the abnormal
nodules. Kappa/lambda ISH stain scattered polytypic plasma cells.
Cytogenetics: None
Molecular Studies: Next generation sequencing (NGS) demonstrates clonal TCR gamma (TRG) and clonal TCR beta
(TRB) rearrangements and no clonal immunoglobulin gene rearrangement. NGS also demonstrates pathogenic mutations
in TET2 R1261G with a variant allele fraction of 54% and a SH2B3 S303FS with variant allele fraction of 2%.
Proposed Diagnosis: Peripheral T-cell lymphoma with T follicular helper phenotype and associated EBV-positive
Hodgkin/Reed-Sternberg-like cells
Interesting Feature(s) of Submitted Case: This T-cell lymphoma with TFH phenotype has features that closely overlap
with classic Hodgkin lymphoma, leading to a misdiagnosis (and improper therapy) for about 3 years. The core biopsy was
enriched for HRS-like cells and the atypical T-cell population on the flow was missed. TET2 mutations are found in 4786% of peripheral T-cell lymphomas; in contrast, TET2 mutations have only rarely been reported in classic Hodgkin
lymphoma (see references).
References:
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EAHP22-LYWS-1144
PERIPHERAL T-CELL LYMPHOMA WITH FEATURES RESEMBLING FOLLICULAR T-CELL LYMPHOMA WITH
HODGKIN-LIKE CELLS IN A 73-YEAR-OLD FEMALE
Austin Gray1, Jun Wang* 1, Stefania Pittaluga2, Yan Liu1, Ina Lee2
1PATHOLOGY, LOMA LINDA UNIVERSITY, Loma Linda, 2Center for Cancer Research, National Cancer Institute, NIH,
Bethesda, MD 20892, United States
Case Description: 73-year-old female with a history of lupus presented in 2010 for enlarged supraclavicular lymph node.
FNA showed reactive lymphoid tissue. She later developed an enlarging left tonsil. Multiple biopsies along with
tonsillectomy of the left tonsil and 3 left neck lymph nodes showed reactive hyperplasia with no evidence of lymphoma in
the next few years. She was lost to follow-up until presenting in 2021 for multiple FDG avid nodules on PET scan. An
excisional right neck lymph node biopsy was performed for further evaluation.
Biopsy Fixation Details: The specimens were fixed in 10% neutral buffered formalin, embedded in paraffin, sectioned at
3- to 4-mm in thickness and stained with hematoxylin-eosin or counterstained with hematoxylin for
immunohistochemistry.
Frozen Tissue Available: No
Details of Microscopic Findings: Histologic sections show partial nodal architectural effacement by an atypical lymphoid
infiltrate with a nodular pattern composed of small to medium sized lymphoid cells with cytologic atypia and some
surrounding singly scattered Hodgkin-like cells. Some of the sinuses are intact and dilated with many scattered Hodgkinlike cells within the sinusoids. Some B-cell follicles also reveal a moth-eaten appearance. Focal prominent vasculature is
noted in the background.
Immunophenotype: CD20, CD79a and PAX5 highlight B-cell follicles, while the CD3+/CD4+ atypical lymphoid cells are
highlighted within the B-cell follicles as well as haphazardly throughout the paracortex. They are variably positive for PD1,
CD10, ICOS, and CXCL13 but negative for CD8. CD21 and CD23 highlight the follicular dendritic cell meshwork without
expansion. The Hodgkin-like cells are CD45, CD15, CD30, PAX5, CD79a and CD20 positive. The plasma cells are
polytypic. HHV8 and EBER ISH are negative.
Cytogenetics: None
Molecular Studies: T cell receptor gene rearrangements of both beta chain and gamma chain genes are detected,
whereas the B cell gene rearrangement is negative.
Next generation sequencing using the Illumina platform for a 500 gene oncology panel (TruSight Oncology 500 Gene
Panel v2) detects 3 variants of significance: RHOA (c.50G>T [p.G17V]; 6.1% of 492 reads), SF3B1
(c.2098A>G[p.L700G]; 3.6% of 751 reads), and DNMT3A (c.2710C>T [p.P904S]; 5.7% of 421 reads) along with multiple
variants of uncertain clinical significance also detected with no TET2 mutations or copy number variants, fusion, or
rearrangements detected.
Proposed Diagnosis: Peripheral T-cell lymphoma with features resembling follicular T-cell lymphoma with Hodgkin-like
cells
Interesting Feature(s) of Submitted Case: This case is very challenging due to its complicated/ambiguous histology and
initial immunohistochemical findings making a final diagnosis difficult and elusive in multiple biopsies with features
overlaping a low-power moth-eaten appearance for nodular lymphocyte predominant Hodgkin lymphoma vs a classic
Hodgkin lymphoma due to many Hodgkin-like cells vs an unusual reactive process due to variable appearance of some
hyaline follicles. However, positivity for TCR gene rearrangements with no B cell gene rearrangements quickly pointed
toward a subtle T-cell process. Further workup for T-cell follicular helper phenotype revealed staining within these T-cells.
Further NGS adds additional interest to this case as TET2, DNMT3A, and RHOA are relatively common among these
quite uncommon neoplasms despite a lack of TET2 in this case.
References: Swerdlow SH, Campo E, Pileri SA, et al. The 2016 revision of the World Health Organization classification of
lymphoid neoplasms. Blood. 2016;127(20):2375-2390. doi:10.1182/blood-2016-01-643569
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EAHP22-LYWS-1145
ATYPICAL PARACORTICAL HYPERPLASIA MIMICKING T-CELL LYMPHOMA
Tapan M. Bhavsar* 1
1PATHOLOGY, THE GEORGE WASHINGTON UNIVERSITY MEDICAL CENTER, Washington, DC 20037, United States
Case Description: A 46-year-female with history of intermittent waxing/waning fever and rash, presenting with diffuse
lymphadenopathy involving the cervical, occipital and inguinal nodes and some weight loss. A recent medication history
could not be obtained. A right cervical lymph node excisional biopsy was performed. Clinical evaluation performed 2weeks after the biopsy showed spontaneous resolution of the symptoms
Biopsy Fixation Details: Excisional biopsy of right cervical lymph node; fixed in 10% neutral buffer formalin
Frozen Tissue Available: Not applicable
Details of Microscopic Findings: Sections of the right cervical lymph node excisional biopsy showed fragments of lymph
node involved by a diffuse atypical polymorphous population comprising of small to medium-sized atypical cells with round
to slightly irregular nuclear contours, variable chromatin/nucleoli and scant/clear cytoplasm, plasma/plasmacytoid cells,
many variably-sized immunoblasts and few Hodgkin-like cells, histiocytes, small mature lymphocytes and few scattered
eosinophils. No cells with definitive Hodgkin/Reed-Sternberg morphology or viral inclusions were identified. Mitotic figures
and apoptotic bodies were evident. Vascular proliferation was present. There were focal/patchy clusters of Langerhans
cells. Occasional residual/reactive lymphoid follicles were present, interspersed and in the far cortex
Immunophenotype: The T-cells were highlighted by CD3, CD5 and CD2; showed a partial loss of CD7; and were
negative for CD10 and PD1. CD4 and CD8 highlighted a subset of T-cells (CD4 > CD8). Minimal/mild atypia was evident
on the T-cell markers. Ki-67 showed an overall moderate proliferative index (40-50%; 2+/4). CD21/CD23 highlighted
focally distorted follicular dendritic cell meshwork, focally partially wrapping around the high endothelial venules. EBER
highlighted few scattered variably-sized positive cells, focally up to 5-6/HPF. CD30 stained many variably-sized
immunoblasts. Occasional Hodgkin-like cells were positive for CD30, CD20 (strong) and OCT2. MUM1/CD138 highlighted
many polyclonal (kappa and lambda) plasma/plasmacytoid cells. S100 and CD1a highlighted focal clusters of Langerhans
cells. CD20, PAX5, CD79a and OCT2 highlighted mostly peripheralized and few interspersed aggregates of small B-cells.
There were only rare CD10, PD1 and few BCL6-positive cells in the inter-follicular areas
Cytogenetics: Not performed
Molecular Studies: Molecular PCR analysis was negative for clonal T-cell receptor gamma and beta gene
rearrangements; and showed positivity for B-cell IgH (FR1 317BP and FR3 93BP) and Igk (Tube A 145BP, 262BP) gene
rearrangements
Proposed Diagnosis: Atypical paracortical hyperplasia mimicking T-cell lymphoma
Interesting Feature(s) of Submitted Case: 1) Morphology and immunophenotypic features mimicking
angioimmunoblastic T-cell lymphoma (including loss of T-cell markers and few EBER-positive cells) and few Hodgkin-like
cells mimicking classic Hodgkin lymphoma (2) Spontaneous resolution of the symptoms including rash/lymphadenopathy
after the biopsy (3) No morphologic evidence of non-Hodgkin B-cell lymphoma was identified; however, molecular PCR
analysis showed positivity for clonal B-cell IgH and Igk gene rearrangements, the significance of which is unclear
References: None
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EAHP22-LYWS-1153
A 67-YEAR-OLD MAN WITH A HISTORY OF AML DEVELOPED ANGIOIMMUNOBLASTIC T-CELL LYMPHOMA
INVOLVING LYMPH NODE AND BONE MARROW
Ling Zhang* 1, Haipeng Shao1, Hayder Saeed2
1Hematopathology, 2Malignant Hematology, H Lee Moffitt Cancer Center, Tampa, Florida, United States
Case Description: A 67-year-old man with a history of acute myeloid leukemia (AML), NMP1 mutated, normal karyotype,
status post-induction chemotherapy followed by 4 cycles of consolidation with complete remission. Three months after,
the patient developed a neutropenic fever. The laboratory study showed WBC of 2.11 k/uL, HgB of 7.6 g/dL, and platelets
of 30 k/uL. The imaging study demonstrated generalized lymphadenopathy. Biopsies of the groin lymph node (LN) and
bone marrow (BM) were performed.
Biopsy Fixation Details: LN: 10% formalin; BM: B plus Fix (BBC) fixative.
Frozen Tissue Available: NA
Details of Microscopic Findings:
LN: The needle core biopsy showed polymorphous cellular infiltrate, composed of small-to-medium atypical lymphoid
cells with dispersed chromatin, irregular nuclei admixed with scattered immunoblasts with less prominent proliferation of
high endothelial venules (HEV).
BM: The peripheral blood showed pancytopenia with approximately 2% circulating immature monocytes/blasts. The BM
aspirate showed paucicellularity with 10-12% immature monocytes/blasts (oval to slightly irregular nuclei, prominent
nucleoli, delicate chromatin, and an abundant basophilic cytoplasm). The core biopsy contained 95% cellularity, adequate
megakaryocytes, increased myelomonocytic components, and multiple lymphoid aggregates, which included atypical
forms similar to those noted in the LN associated with histiocytes, and focally increased vasculatures.
Immunophenotype:
LN: The atypical lymphoid cells were positive for CD45, CD3, CD2, CD4, CD5, CD7 (weak), markers for follicular T-helper
(FTH) cells including PD1, BCL-6, and CXCL13, and a subset of CD30, CD33, MUM1, and negative for ALK1, CD15,
CD10, and CD8. CD20, PAX5, CD79a, & OCT2 highlight background B-cells. CD21 highlighted follicular dendritic
meshwork. In situ hybridization using the EBER probe revealed many EBV-positive cells. CD34, CD117, and lysozyme
showed no blasts.
BM: CD3 highlighted T-cells in aggregates and interstitially (20% of cellularity). These T-cells were also positive for CD2,
CD4, CD5, and subsets of CD30, PD1, CXCL13, with weak expression of CD7. However, the EBER assay was negative.
PAX-5 and CD20 highlighted background B-cells. The concurrent flow cytometry showed 2.5% blasts and 20%
monocytes and a small population of abnormal T-cells with dual CD4/PD1 coexpression.
Cytogenetics: Karyotyping performed on the BM sample showed 46,XY, add(7)(q22)[6]/46,XY[14].
Molecular Studies: LN: PCR study showed clonal TCR beta gene rearrangement
Proposed Diagnosis: Angioimmunoblastic T-cell lymphoma (AITL) (LN, BM) and early recurrent acute myeloid leukemia
(BM).
Interesting Feature(s) of Submitted Case: The patient has a history of AML who developed generalized
lymphadenopathy, worsening cytopenias, and circulating blasts, clinically suspicious for myeloid sarcoma. A biopsy
material from LN was limited. If only based on preliminary IHC results (CD43, CD4, and partial CD33 positive cells), it
might mislead to a diagnosis of myeloid sarcoma. However, additional studies revealed the LN biopsy with increased FTH
cells and CD30+ immunoblasts, and lacked expression of myeloid markers, supporting a diagnosis of AITL although nodal
T-cell lymphoma with FTH type was initially considered due to less prominent HEV and no overt expansion of dendritic
meshwork in the needle core biopsy. Positive for EBV also favored AITL. The BM biopsy with comprehensive ancillary
studies confirmed composite AITL and residual AML with additional 7q. Despite additional efforts, the patient passed
away 1 month after the diagnosis. An autopsy proved a composite systemic AILT and relapsed AML as leading causes of
the death.
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EAHP22-LYWS-1156
ANGIOIMMUNOBLASTIC T-CELL LYMPHOMA ARISING IN A PATIENT WITH CLONAL HEMATOPOIESIS
Yahya Al-Ghamdi* 1, Wayne Tam1
1Pathology and Laboratory Medicine, Weill Cornell Medicine, New York, United States
Case Description: A 43-year-old female who was referred to our institution for worsening cytopenia. A bone marrow
biopsy showed atypical B-cell population, representing ~5% of the cellularity. By flow cytometry, there was a small
population of monotypic sIgK restricted B-cells that were positive for CD20 and negative for CD5, CD10 and CD23 (~0.1%
of all cells). There was no evidence of a myeloid neoplasm. The patient was started on rituximab; however, it was
discontinued 2 months later due liver injury. At that time another bone marrow biopsy was performed, which showed a
normocellular bone marrow with no evidence of a myeloid neoplasm or abnormal infiltrates. A targeted myeloid nextgeneration sequencing panel showed TET2 frameshift mutation (4.2% VAF). Approximately 10 months later, the patient
presented with left-sided abdominal pain that prompted PET-CT which showed FDG avid lymphadenopathy above and
below the diaphragm. A lymph node biopsy was performed.
Biopsy Fixation Details: The lymph node biopsy was fixed in formalin.
Frozen Tissue Available: Yes.
Details of Microscopic Findings: The lymph node architecture was effaced by a polymorphous proliferation consisting
of variably sized lymphoid cells, plasma cells, histiocytes, and neutrophils with extranodal extension. Variably sized
lymphoid cells with clear cytoplasm and round to irregular nuclei were seen. There were occasional mitotic figures.
Increased high endothelial venules were present. Residual germinal centers were seen. Sheets of large cells were not
conspicuous.
Immunophenotype: By immunostaining, the atypical cells expressed CD3, CD2, CD5, CD7, CD4, PD1, ICOS, CXCL13
(subset), and BCL6 (variable). CD21 and CD23 highlight expanded follicular dendritic meshworks, surrounding endothelial
venules. EBER in-situ hybridization highlighted scattered cells. The ki-67 proliferative index in the interfollicular areas was
~20%.
By flow cytometry, PD1+ ICOS+ cells (~10% of all cells) expressed sCD3, CD4, and CD10 (small subset) with some loss
of CD7 (very small subset). The CD4:CD8 ratio was ~2.9:1. In addition, there was a small population of B cells that
expressed sIgK, CD19 (bright), and CD20 and were negative for CD5 and CD10 (~2.2% of all cells).
Cytogenetics: 46,XX,del(1)(p36.1;p34),dup(1)(q32q21),add(6)(q23),del(7)(q32q36),-8,10,+11,t(9;14;19)(p13;q32;q13.3),der(17)t(8;17)(q11.2;p11.2),+15.ish t(6;14)(p25;q23)(3'IGH sep 5'IGH)[19]/46,XX[1]
Interphase FISH assays confirmed gain of 1q (11.5%), allelic loss of TCRB gene/7q (12%), PAX5 gene rearrangement
(13%), IGH gene rearrangement (13.5%) and loss of TP53 (12%) in the 200 examined nuclei. FISH analysis did not
identify deletion of MYB and ruled out rearrangement of the TCRA/D gene in this sample.
Molecular Studies: Clonality studies:
IGH: Clonal (same peak as the patient's prior B-cell clone)
IGK: Polyclonal
TCR-G: Clonal in polyclonal background
Multiplex ddPCR:
IDH1 p.R132: negative
IDH2 p.R140: negative
IDH2 p.R172: negative
TSO500 and T-cell NGS panels are pending.
Proposed Diagnosis: Angioimmunoblastic T-cell lymphoma
Interesting Feature(s) of Submitted Case: The patient initially presented with unexplained cytopenia and a TET2
frameshift mutation was identified in the bone marrow without definitive myeloid or lymphoid neoplasia. Ten months later,
the patient presented with PET-avid lymphadenopathy that was eventually found to be angioimmunoblastic T-cell
lymphoma. We speculated clonal relationship between the patient's clonal hematopoiesis and the subsequent
angioimmunoblastic T-cell lymphoma, as reported in recent literature. NGS is pending for confirmation.
References: Cheng et al, Elife, 2021
Lewis et al, Blood Adv, 2020
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EAHP22-LYWS-1174
NODAL INVOLVMENT BY T CELL LYMPHOMA WITH T-FOLLICULAR HELPER PHENOTYPE AND TP63 GENE
REARRANGEMENT
Yi Zhou* 1
1Pathology, University of Miami, Miami, United States
Case Description: The patient is a 78 year-old female with a history of cutaneous T cell lymphoma diagnosed 4 years
ago. She presented with worsening skin lesion and generalized lymphadenopathy without significant constitutional
symptom. An axillary lymph node excisional biopsy was performed.
Biopsy Fixation Details: Formalin fixed in neutral buffered formalin for minimum of 4 hours
Frozen Tissue Available: no
Details of Microscopic Findings: The H&E-stained sections shows enlarged lymph nodes with patent subcapsular
sinuses and architectural effacement by atypical lymphocytic infiltrate surrounding arborizing high endothelial venules.
The infiltrate is composed of lymphocytes variable in size, some of them are medium to large with vesicular chromatin,
distinct nucleoli, and moderate cytoplasm. Frequent eosinophils, plasma cells and histiocytes are present in the
background. Scattered large immunoblasts are present. Reactive lymphoid follicles are essentially absent.
Immunophenotype: The paraffin section immunostains show the atypical lymphocytes are positive for CD3 (dim), CD4,
CD10 (a small subset), BCL6 (subset), PD1, ICOS, and variably positive for CD20 and CD30, while negative for CD7,
CD8, MUM1, and PAX5. EBV-encoded RNA in situ-hybridization highlights rare scattered positive large cells in focal area.
Mildly expanded and disrupted follicular dendritic meshwork is highlighted by CD21 immunostain. CD20 and PAX5
highlight B cell aggregates and scattered B-cell immunoblasts.
Cytogenetics: Not performed
Molecular Studies: Clonal TCR gamma gene rearrangement detected by PCR
TP63-ARID5B fusion; CDKN2A/B -p16INK4a A148V; and MUTYH G382D detected by NGS (FoundationOne HEME)

Proposed Diagnosis: PERIPHERAL T CELL LYMPHOMA WITH T-FOLLICULAR HELPER CELL PHENOTYPE, LIKELY
PROGRESSED FROM MYCOSIS FUNGOIDES
Interesting Feature(s) of Submitted Case:
HISTORY OF CUTANEOUS T CELL LYMPHOMA: The patient has a history of mycosis fungoides for many
years. Multiple skin biopsies demonstrate atypical CD4-positive T cell infiltrate in skin progressed from lichenoid pattern
to nodular pattern. Over the last year, the patient has slowly developed lymphadenopathy and worsening skin lesions in
plague and nodules with ulceration.
LACK OF CONSTITUTIONAL SYMPTOM: The tumor has morphologic and immunophenotypic features resemble
angioimmunoblastic lymphoma (AITL), but the patient has not developed the constitutional symptoms usually associated
with AITL.
GENETIC ALTERATION: NGS study using FoundationOne Heme Panel detected TP63 rearrangement and a mutation in
CDKN2A/B, but not the mutations usually detected in T cell lymphoma with TFH phenotype, such as RHOA, IDH2,
DNMT3A or TET2.
LITERATURE: Mycosis fungoides with TFH phenotype and progression of mycosis fungoides with rearranged TP63 has
been previously reported, respectively. The case is a unique example, suggesting that identical histologic pattern can be
associated with different disease process and genetic alterations.
LIMITATION: We failed to establish a clonal relationship between the earlier skin lesions and the skin and nodal disease
in 2021 due to insufficient T cell DNA extracted from the earlier skin biopsy.
References:
Follicular center helper T-cell (TFH) marker positive mycosis fungoides/Sezary syndrome. Modern Pathology (2013) 26,
32–43
Somatic rearrangement of the TP63 gene preceding development of mycosis fungoides with aggressive clinical
course. Blood Cancer Journal (2014) 4, e253;
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EAHP22-LYWS-1191
PERIPHERAL T-CELL LYMPHOMA WITH T-FOLLICULAR HELPER AND CYTOTOXIC PHENOTYPE
Shi Wang1, Siok-Bian Ng* 2
1Pathology, National University Hospital, 2Pathology, National University of Singapore, Singapore, Singapore
Case Description: 62-year-old female was initially diagnosed with stage IIIA Hodgkin lymphoma in another institution in
2014 and was treated with ABVD. In 2016, PET scan revealed lymphadenopathy above and below diaphragm. Lymph
node biopsy in 2016 showed peripheral T-cell lymphoma NOS. Flow cytometry of bone marrow biopsy showed atypical
lymphocytes, suspicious of lymphoma involvement. She was treated with salvage chemotherapy, underwent autologous
stem cell transplantation and achieved remission. She subsequently presented in 2019 with disease relapse and repeat
lymph node biopsy showed PTCL with T-follicular helper phenotype. Patient remained alive with disease 5 years 9
months following diagnosis.
Biopsy Fixation Details: Specimens were fixed in 10% neutral buffered formalin.
Frozen Tissue Available: No
Details of Microscopic Findings: 2016 biopsy: The lymph node is effaced by a diffuse lymphoid infiltrate composed of a
heterogeneous population of cells comprising predominantly small to medium sized lymphoid cells with irregular and
hyperchromatic nuclei. There are scattered large lymphoid cells with vesicular nuclei and prominent nucleoli. Some of the
large cells resemble Reed-Sternberg cells (RS-like). Abundant histiocytes and rare eosinophils are present in the
background. Mitotic activity is conspicuous.
2019 biopsy: The lymph node shows a diffuse and follicular lymphoid proliferation composed of monotonous small
lymphoid cells with mild nuclear irregularity. Scattered large RS-like cells are present together with variable number of
epithelioid histiocytes. The stroma is hyalinised. Arborizing vasculature and clear cells are not seen.
Immunophenotype: 2016 biopsy: The neoplastic lymphoid cells are T cells and they are positive for CD3, CD2, CD5 and
TCRB. Some of them express CD4 and cytotoxic markers (TIA1 and granzyme B). There is partial aberrant loss of CD7.
Some of the lymphoid cells are positive for PD1. BCL6 showed weak non-specific staining. CD10 and CXCL13 are
negative. The neoplastic cells are negative for TDT, CD8, CD56, TCRG, ALK1 and B cell markers (CD20, CD79A, PAX5,
OCT2, BOB1). The large RS-like cells are positive for CD30 and CD15 but they are negative for B cell markers, including
PAX5. PD1+ neoplastic cells form rosettes around the large cells. CD21 shows residual follicular dendritic cell (FDC)
meshworks and some show fraying of FDCs. EBER in situ hybridization is negative.
2019 biopsy: The neoplastic cells are positive for CD3, CD4, PD1, BCL6 and CD10 (focal), compatible with T-follicular
helper (TFH) phenotype. They are negative for CD8, TIA1, CD30. CD21 shows extrafollicular proliferation of FDCs. The
large RS-like cells are positive for CD30 and CD15 but negative for B-cell markers (CD20, PAX5) and T-cell markers.
PD1+ rosettes around RS-like cells seen. EBER is negative.
Cytogenetics: Nil
Molecular Studies: 2016 lymph node biopsy:
1. PCR for TCRB and TCRG gene rearrangement showed monoclonal rearrangement of TCRG and TCRB.
2. Targeted sequencing performed in a subsequent case review showed mutations of IDH2 and TET2.
Proposed Diagnosis: Peripheral T-cell lymphoma with T-follicular helper and cytotoxic phenotype
Interesting Feature(s) of Submitted Case: Overall, features support a peripheral T-cell lymphoma with T-follicular
helper phenotype. The initial 2016 lymph node biopsy was diagnosed as PTCL NOS as it did not show the characteristic
TFH phenotype (only PD1 positve) and the tumour cells also displayed a cytotoxic phenotype, which is uncommon in
PTCL with TFH phenotype. However, subsequent targeted sequencing identified mutations of IDH2 and TET2,
which supports the diagnosis of PTCL with TFH phenotype.
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EAHP22-LYWS-1197
A DENSE SUBMUCOSAL PD1+ CD4+ T CELL INFILTRATE INVOLVING GI BIOPSIES FROM A PATIENT WITH
ACTIVATED PHOSPHOINOSITIDE 3-KINASE Δ SYNDROME (APDS), MIMICKING A PERIPHERAL T CELL
LYMPHOMA WITH A T-FOLLICULAR HELPER (TFH) PHENOTYPE
Philip L. Bulterys* 1, Serena Tan1, Joseph Hernandez2, Kathleen Sakamoto3, Dita Gratzinger1
1Department of Pathology, 2Division of Allergy, Immunology, and Rheumatology, 3Division of Hematology and Oncology,
Stanford University, Stanford, United States
Case Description: The patient is a 14-year old girl with a history of activated phosphoinositide 3-kinase δ syndrome
(APDS) on sirolimus and IVIG, recurrent infections including chronic low-grade EBV and CMV infection, and long-standing
symmetric FDG-avid lymphadenopathy of the neck and chest, who presented with chronic abdominal pain and diarrhea.
Laboratory studies were notable for a microcytic anemia (hemoglobin 10.1 g/dL) and elevated erythrocyte sedimentation
rate (130 mm/hr). A colonoscopy revealed areas of inflammation and prominent lymphoid hyperplasia throughout the
ileum, cecum, and colon.
Biopsy Fixation Details: Biopsies were fixed in 10% buffered formalin, processed routinely, and embedded in paraffin.
Frozen Tissue Available: N/A
Details of Microscopic Findings: Histologic sections of the terminal ileum, cecum, and colon biopsies demonstrated an
expansive infiltrate composed predominantly of small lymphocytes with scattered histiocytes. Sections of the colon also
showed variable mild active inflammation, mild lymphocytosis in deeper crypts, and prominent crypt apoptoses. No viral
cytopathic changes or granulomas were seen.
Immunophenotype: Immunohistochemical stains revealed that the infiltrate in these samples was composed
predominantly of small CD3+, CD4+, PD1+ T cells with a low Ki67 proliferative index (5-10%). B cells were decreased and
small in size by CD20 and PAX5 immunohistochemistry. Focal reactive follicles were present containing IgD+ Bcl2+ B
cells associated with a CD21+ follicular dendritic cell meshwork and lacking CD10+ germinal centers, with increased
PD1+ T cells present within the germinal center. Scattered small CD8+ T cells were present. CD30 did not highlight any
large cell population and was negative in the lymphoid infiltrate. CD138 and kappa and lambda light chain protein stains
highlighted scattered polytypic plasma cells. Adenovirus and cytomegalovirus immunostains were negative. EBV (EBER
ISH) was negative.
Cytogenetics: N/A
Molecular Studies: Whole exome sequencing performed on the patient’s peripheral blood seven years prior to
presentation detected a de novo mutation in the PI3K p110 delta gene (PIK3CD) c.1571A>C causing the coding
sequence mutation p.Y524S. This amino acid change was at the interface with the regulatory p85a subunit of PI3K,
leading to gain of function.
Proposed Diagnosis: T-cell rich lymphoid hyperplasia with a dense submucosal PD1+ CD4+ T cell infiltrate associated
with APDS.
Interesting Feature(s) of Submitted Case: The dense PD1+ CD4+ T cell infiltrate seen in this patient’s lower
gastrointestinal tract could be mistaken for a peripheral T cell lymphoma with a TFH phenotype. The findings are similar to
non-neoplastic lymphoproliferations described in patients with APDS (see Refs). Biopsies from patients with APDSassociated lymphadenopathy or mucosal lymphoid hyperplasia show atypical follicular hyperplasia and disrupted germinal
centers with effacement by PD1+ follicular TH cells. Gastrointestinal tract mucosal lymphoid hyperplasia is found
endoscopically in up to 25% of APDS patients, but the histopathologic findings in APDS-associated gastrointestinal tract
lymphoid hyperplasia are less well-described. Close follow up of these patients is critical given the increased risk of
lymphoma.
References: 1) Coulter TI, et al. Clinical spectrum and features of activated phosphoinositide 3-kinase δ syndrome: A
large patient cohort study. Journal of Allergy and Clinical Immunology 2017;139 (2): 597-606.
2) Marzollo A, et al. Case report: Intestinal nodular lymphoid hyperplasia as first manifestation of activated P13Kδ
syndrome due to a novel PIK3CD variant. Frontiers in Pediatrics 2021; 9: 703056.
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EAHP22-LYWS-1212
LYMPHOMA WITH A T-FOLLICULAR HELPER PHENOTYPE LOCALIZED TO THE ORAL MUCOSA
Carlo Pescia* 1, 2, Giorgio Alberto Croci1, 2, Umberto Gianelli1, 2
1Division of Pathology, Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, 2Department of Pathophysiology
and Transplantation, Università degli Studi di Milano, Milano, Italy
Case Description: Male patient, 38 years old. No relevant past medical history.
In February 2021 onset of oral and lingual aphthous ulcerations (>1 cm in diameter) paired with slight enlargement of
axillary nodes, with no B symptoms. Laboratory tests unremarkable. Serology for HBV, HCV and HIV was negative.
A biopsy of one of lingual ulcerations was performed.
Biopsy Fixation Details: 10% buffered formalin.
Frozen Tissue Available: No.
Details of Microscopic Findings: Oral mucosa was partially ulcerated, with effacement of the underlying chorion due to
the presence of a dense lymphoid infiltrate, with partial epitheliotropism and some eosinophils intermixed. The lymphoid
infiltrate was composed of medium-sized cells, with moderate amount of cytoplasm and round to ovalar nuclei, with a
minor component (~10%) of large blastic cells.
Immunophenotype: The lymphoid infiltrate showed the following immunophenotype: CD2+, CD3+/- (cytoplasmic and
membrane reactivity), CD5+, CD7-, CD4+, CD8-, CD56-, PD1+, Bcl6-/+, CD10-, CD57-, Granzyme B-, Perforin-,
CD45RA-, TCR-delta-, EBV/EBER-, CD30-/+ (25% of cells), ALK-, CD15-.
Proliferative index (Mib1/Ki67): ~50%.
Cytogenetics: Not performed.
Molecular Studies: TCRgamma clonality assessment revealed a monoclonal pattern in all regions investigated.
Proposed Diagnosis: Mature T-cell neoplasm with T-follicular helper phenotype (according to current WHO
classification), localized to oral mucosa.
Clinical staging and follow up confirmed that the neoplasm was confined to lingual mucosa and aphthous ulcers underwent
spontaneous regression after six months with no treatment.
Interesting Feature(s) of Submitted Case: This case represents an unusual form of localized T-cell lymphoma with Tfh
phenotype (and morphology), featuring exclusive involvement of oral mucosa and spontaneous regression. To date, no
cases with similar features have been reported in literature.
- Correlation with clinical features is essential.
- Consider the possibility of a TFH phenotype when facing similar lesions.
- Limited follow up, but apparent indolent course, despite the usual poor prognosis of TFH lymphomas.
References: - Piris MA, Rodriguez-Pinilla SM, Santonja C, Betancor I, Alonso-Alonso R, Gru AA, Rodriguez M. Update
on peripheral T-cell lymphomas with T-helper phenotype: Are there too many subtypes? Semin Diagn Pathol. 2020; 37:
24-31.
- Ahearne, M.J., Allchin, R.L., Fox, C.P. and Wagner, S.D., Follicular helper T-cells: expanding roles in T-cell lymphoma
and targets for treatment. Br J Haematol 2014; 166: 326-335.
- Wang, J., Tang, W., Zhang, W. et al. Clinicopathological characterization of follicular helper T-cell-derived peripheral Tcell lymphoma involving Waldeyer’s ring. Virchows Arch 2021; 479: 355–363.
- Manso R, Gonzalez-Rincon J, Rodriguez-Justo M, et. al.: Overlap at the molecular and immunohistochemical levels
between angioimmunoblastic T-cell lymphoma and a subgroup of peripheral T-cell lymphomas without specific
morphological features. Oncotarget 2018; 9: 16124-16133.
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EAHP22-LYWS-1218
INDOLENT T FOLLICULAR HELPER LYMPHOPROLIFERATIVE DISORDER ASSOCIATED WITH TONSIL
PLASMACYTOMA
Marco Pizzi* 1, Marta Sbaraglia1, Elena Bellan1, Federico Scarmozzino1, Debora De Bartolo1, Luisa Santoro1, Silvia
Finotto2, Dario Marino2, Angelo Paolo Dei Tos1
1Department of Medicine - DIMED; Surgical Pathology and Cytopathology Unit, University of Padova, 2Department of
Oncology - Oncology Unit 1, Istituto Oncologico Veneto IOV - IRCCS, Padova, Italy
Case Description: A 72-year-old Caucasian male presented with antibiotic-resistant sore throat and bilateral tonsillar
enlargement. Physical examination and laboratory tests were unremarkable (normal blood cell counts; no monoclonal
components or circulating heavy chains). Following tonsillectomy, bone marrow biopsy and whole-body PET-CT scan
were negative. No further therapies were administered and the patient entered close clinical follow-up. At present, one
year following initial presentation, he is disease free and in good clinical conditions.
Biopsy Fixation Details: The biopsy was fixed in formalin.
Frozen Tissue Available: n.a.
Details of Microscopic Findings: The palatine tonsils are partially effaced by large aggregates of mature-looking plasma
cells with occasional bi-nucleated elements. Paracortical areas are also expanded by a diffuse proliferation of small
lymphocytes with bland cytology (round nuclei, scan cytoplasm; no evidence of mitotic activity). This population surrounds
reactive follicles without evidence of germinal center colonization. Atypical blasts, significant amounts of histiocytes and/or
eosinophlis are not documented. There is no evidence of small vessel hyperplasia.
Immunophenotype: Immunohistochemistry of plasma cells: diffuse positivity for CD138, MUM1, IgG with negativity for
CD20, PAX5, CD56, Cyclin D1, CD117, HHV8, MNDA, kappa and lambda chains. EBER in situ hybridization is also
negative.
Immunohistochemistry of paracortical zones: diffuse positivity for CD3, CD2, CD5, CD7, CD4, PD1, ICOS, CD10, and
CD57 in small lymphocytes with weak/partial positivity for Bcl6 and low Ki67 proliferation index (5-7%). CD23 and CD21
show preserved follicular dendritic cell meshwork.
Cytogenetics: n.a.
Molecular Studies: Monoclonal TCR-γ gene rearrangement on micro-dissected PD1/ICOS-positive T cell areas.
Molecular tests for ROHA, TET2, DNMT3A, IDH2 mutations are pending.
Proposed Diagnosis: Indolent T follicular helper (TFH) lymphoproliferative disorder (LPD) associated with tonsil
plasmacytoma.
Interesting Feature(s) of Submitted Case: This unusual case broadens the spectrum of indolent TFH cell proliferations.
While clinically benign LPDs of TFH origin are recognized in the skin (i.e. primary cutaneous CD4+ small/medium T-cell
LPD [PCSM-LPD]) [1], their occurrence in extra-cutaneous sites is disputed. A remarkable finding of our case is also the
association of clonal TFH cells with light chain-negative/IgG-positive plasmacytoma. Exceptional cases of
angioimmunoblastic T-cell lymphoma (AITL) have been associated with clonal plasma cell proliferations [2], yet this has
never been reported in the setting of indolent TFH proliferations. The mechanisms of such an association are largely
unknown, but similar phenomena has been reported in cutaneous LPDs with features intermediate between PCSM-LPD
and marginal zone lymphoma [3]. The challenging features of our case posed the differential diagnosis with AITL and
other TFH-derived lymphomas. A diagnosis of AITL was excluded by (i) the lack of expanded FDC meshwork and/or small
vessel proliferation, (ii) the lack of a polymorphous inflammatory background with scattered large EBV+ B blasts and (iii)
the very indolent clinical behavior of the process. This latter feature, the perifollicular growth pattern and the tonsillar
presentation also excluded follicular T-cell lymphoma and nodal peripheral T-cell lymphoma with TFH phenotype [1].
References: 1. Swerdlow SH et al, eds. WHO Classification of Tumours of the Hematopoietic and Lymphoid Tissue;
IARC, 2017; Lyon – France.
2. Huppmann AR, et al. J Clin Oncol. 2013;31(2):e28-e30.
3. Bakr F, et al. Am J Dermatopathol. 2021;43(12):e204-e212
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EAHP22-LYWS-1233
INDOLENT FOLLICULAR HELPER T CELL PROLIFERATION LYMPHOMA OR NOT LYMPHOMA
Tanuja Shet* 1, Prarthna Shah1, Sridhar Epari1, Manju Sengar2 and Adult Hematolymphoid Working group
1DEPT OF PATHOLOGY, 2Medical Oncology, TATA MEMORIAL HOSPITAL, Mumbai, India
Case Description: 23 yr old boy- bilateral neck node enlargement in 2007
Similar nodal masses in 1998( 14 years of age)– variably called as nodular lymphocyte rich Hodgkin's lymphoma and
lymphoblastic lymphoma - parents refused treatment and swellings subsided in three months but never disappeared.
Workup for autoimmune lymphoproliferative syndrome was negative. And there was no history of repeated episodes of
infection.
In Jan 2007 had recurrence of the swellings, Bilateral neck nodes – L > R, largest 6 X 5 cm – this biopsy was discussed in
2012 EAHP workshop by chairpersons as atypical reactive T cell proliferation.( 19748BZ images provided)
Patient continued to have adenopathy but had no B symptoms and was physically very fit and USG abdomen was normal.
In 2013 - Lymph nodes reached large size – 6 cm bilateral bull like neck nodes . Abdominal node enlargement ( 2 to 3 cm
nodes) was seen on USG. Advised biopsy in late 2013.( 31175CK)
Patient was advised chemotharapy . Follow up till Jan 2014 has not taken therapy in spite of extensive and progressive
adenopathy. Subsequently patient refused calls from hospital for follow up
Biopsy Fixation Details: Grossly we received a nodal mass measuring 3x2.1x1.4 cm, externally nodular cut margin
fleshy grey white.
Fixed in 10% neutral buffered formalin
Frozen Tissue Available: Yes we are tracing from Tissue bank for NGS
Details of Microscopic Findings: Node shhowed diffuse loss of architecture with monomorphic small atypical lymphoid
cells larger than reactive T cells. Interspersed were large cells centroblast like with clusters of histiocytes around them
Immunophenotype: Background T cell show clonal based on immunohistochemistry CD4, CXCL13, PD1 diffuse positive
CD7 / CD8 and TIA1 reveal a population of cytotoxic benign T cells around vessels
Bcl6 was negative. CD23/ CD21 total loss , CD10 few cells positive
Ki67 variable 30 to 40%
Interspersed large cells were CD20 positive, CD30 negative, EBERISH / EBVLMP1 occasional cell positive and CD15
negative
As compared to 2007 the B cells were more dominant and now there were histiocytes

Cytogenetics: Nil
Molecular Studies: Clonality using Biomed II primers was negative
Proposed Diagnosis: Indolent follicular helper T cell proliferation - favour FTH lymphoma
Interesting Feature(s) of Submitted Case: Indolent but gradually progressive behaviour
Dilemma of diagnosis between benign Vs lymphoma
Features in favour of benign - Clonality negative , indolent
Features in favour of lymphoma – diffuse Follicular helper cell phenotype ( clonal on IHC), Resemblance to FTH
lymphoma NLPHL variant pattern
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EAHP22-LYWS-1248
THE SUBTLETIES OF A CASE OF NODAL TFH LYMPHOMA WITH PERIFOLLICULAR PATTERN.
Danielle L. Maracaja* 1, Eric D. Hsi1
1Pathology, Wake Forest School of Medicine, Winston-Salem, United States
Case Description: A 42-year-old female presented with new neck lymphadenopathy. The patient had a history of diffuse
large B-cell lymphoma (DLBCL) of the thyroid gland (stage III), status-post six cycles R-EPOCH with complete remission
12 years before presentation. CT imaging revealed mild neck adenopathy, with the largest lymph node measuring 1.8cm
(right level 2 lymph node), and PET-CT showed bilateral cervical adenopathy, with an index node 1.6cm x 1.4cm, SUV
max 3.92. An excisional biopsy of the node at an outside institution showed an atypical T-cell proliferation. Additional
workup was delayed due to interval COVID-19 pneumonia. A follow-up PET/CT scan was performed four months later,
which showed enlarged and hypermetabolic bilateral cervical adenopathy (1-2cm in size) and involvement of the lymphoid
tissue of the Waldeyer's ring (palatine tonsil with SUV max 5.5). A second excisional biopsy of the right cervical lymph
node confirmed the diagnosis and is described below.
Biopsy Fixation Details: Tissue was submitted in 10% buffered formalin after touch preparations. Fresh tissue was
submitted in RPMI media for flow cytometry.
Frozen Tissue Available: No.
Details of Microscopic Findings: Histologic sections revealed lymphoid tissue with overall preserved architecture with
secondary follicles. However, an atypical lymphoid population was detected in a perifollicular pattern forming occasional
small clusters and there were focal disrupted areas with paracortical expansion.
Immunophenotype: CD3 and CD20 demonstrated discrete B and T-cell areas. The abnormal cells expressed CD3, CD2,
CD5, CD4, PD1, ICOS, CXCL13, and BCL6 but there was loss of CD7. CD21 showed follicular dendritic cell networks
centered in follicles with a focal area of distortion, but are not substantially expanded. In situ hybridization for EBVencoded RNA (EBER) was negative. Flow cytometry showed an abnormal T-cell population (10% of cells), expressing
CD2, dim CD3, CD4, CD5, HLADR, and CD57. These cells lacked CD7, CD8, CD10, CD25, CD30, CD52, CD56, and Tcell receptor expression.
Cytogenetics: By report, conventional karyotype of the first excision from outside institution revealed an abnormal result
(46, XX, t(2;19)(q21;p13)[5]/46, XX[13]).
Molecular Studies: T-cell receptor gamma and beta gene rearrangement studies were positive.
Proposed Diagnosis: Nodal peripheral T-cell lymphoma (PTCL) with T follicular helper (Tfh) origin.
Interesting Feature(s) of Submitted Case: This case illustrates a T-cell lymphoma case arising in a patient with a
remote history of a DLBCL. The pattern of the current T-cell lymphoma is perifollicular, compatible with a nodal PTCL with
a Tfh phenotype and correspond to pattern 1 or 2 of angioimmunoblastic T-cell lymphoma (AITL). However, the typical
clinical manifestations of AITL are absent. It demonstrates a retained relationship to the follicle that may represent a
dependence on the follicle microenvironment. The abnormal location of Tfh phenotype cells is a clue and familiarity with
the different potential patterns of lymphomas of Tfh origin is essential in arriving at the appropriate diagnosis. The
International prognostic score of the patient is 0, with an estimated 5-year overall survival of 61 months in cases of
AITL.(1) The patient is asymptomatic, and the primary team decided on a watchful waiting approach.
References: 1. Advani RH, Skrypets T, Civallero M, et al. Outcomes and prognostic factors in angioimmunoblastic T-cell
lymphoma: final report from the international T-cell Project. Blood. 2021 Jul 22;138(3):213-220. doi:
10.1182/blood.2020010387. PMID: 34292324; PMCID: PMC8493974.
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EAHP22-LYWS-1254
FOLLICLE-LIKE AND PTGC-LIKE GROWTH PATTERNS OF FOLLICULAR T-CELL LYMPHOMA IN THE
BACKGROUND OF FOLLICULAR HYPERPLASIA WITH CLONAL IGH REARRANGEMENT AND EXTRANODAL
INVOLVEMENT
Wen-Qing Yao* 1, Sha Zhao1, Wei-Ping Liu1
1Department of Pathology, West China Hospital, Sichuan University, Chengdu, Sichuan Province, China
Case Description: A 65-year-old female presented with slightly pharyngalgia and left cervical lymphadenopathy. The
blood test revealed no abnormalities: eosinophils and LDH were within normal range, antibodies associated with
autoimmune diseases like cold agglutinins, rheumatoid factor, were negative. No EBV DNA was found in peripheral blood.
PET/CT revealed elevated standardized uptake values at multiple sites, including superficial lymph nodes (bilateral
cervical, axillary lymph, and inguinal), thoracic, pelvic, and intermuscular lymph nodes, as well as right palatine and lingual
tonsils.
Fiberoptic laryngoscopy indicated tonsil swelling and mass at the base of the tongue.
CT guided cervical LN core needle biopsy as well as tongue base biopsy, were conducted, both of which showed mixed
lymphoid cell infiltration, without follicle conformation, hypervascularity, and mixed inflammatory cells background. The
pathological diagnosis was atypical lymphoid hyperplasia (ALH) since clonal TRG and IGH rearrangements were detected
in clonal analysis, and a complete LN resection is highly recommended.
The lymph node resection resembled reactive follicular hyperplasia, both morphologically and immunophenotypically.
However, clonal TRG rearrangement was again detected.
Biopsy Fixation Details: The patient successively had fusion cervical lymph node excision.
Frozen Tissue Available: No.
Details of Microscopic Findings: The lymph nodes showed preserved architecture with open sinuses. Hyperplastic
follicles were prominent, some of which exhibited features like progressive transformation of germinal center (PTGC). The
interfollicular areas lacked polymorphic infiltrates and vascular proliferation.
With extensive observation, some small to medium-sized follicle-like nodules, although with a mantle-like circle, lacked
morphological features of normal follicular B cells, neither dark zone and light zone, nor tingible body macrophage.
Instead, small to medium-sized monotonous lymphoid cells, resembling centrocytes, with irregular nuclei, aggregate in
these nodules.
Immunophenotype: The normal follicles preserved immunophenotype, with CD20 positivity, high Ki67 index, scatted
TFH marker positivity (CD4, CD10, PD1, BCL6) and complete FDC meshwork (CD21).
The follicle-like nodules showed CD20/PAX5 positive cells decrease. The cells in the follicle-like nodules are CD3, CD4,
CD10, BCL6, PD1 positive, CD8, BCL2, cyclin D1 negative. CD21 shows positivity in these follicle-like nodules, as well as
the fusion nodules.
The PTGC-like nodules’ immunophenotype resembled the follicle-like nodules.
EBV RNA in situ hybridization was negative.
Flow Cytometry of LN revealed a CD3(+) CD10(+) T cell population, accounting for 55.3 % of T cells, showing positivity in
CD2, CD5(dim), CD7, CD4, PD1 and TCRαβ.
Cytogenetics: FISH didn’t indicate ITK-SYK fusion.
Molecular Studies: Clonal analysis found clonal TRG of the same size in LN FNA biopsy, tongue base biopsy and LN
resection. Clonal IGH rearrangement of the same size was also found in LN FNA biopsy and tongue base biopsy.
Proposed Diagnosis: Follicular T-cell lymphoma (FTCL), with clonal IGH and tongue base involvement
Interesting Feature(s) of Submitted Case: 1. Two growth patterns, follicular neoplasia-like pattern and PTGC-like
pattern, of follicular T-cell lymphoma in the background of follicular hyperplasia
2. Extranodal involvement FTCL
3. Clonal IGH in FTCL
4. Clinical manifestation and lab test negative, imaging findings positive, pathological atypical FTCL
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EAHP22-LYWS-1263
NODAL PERIPHERAL T CELL LYMPHOMA WITH T FOLLICULAR HELPER PHENOTYPE
Bei Yang1, Lalarukh Aftab* 1
1Department of Pathology and Anatomical Sciences, Jacobs School of Medicine & Biomedical Sciences University at
Buffalo, Buffalo, NY, US, Buffalo, United States
Case Description: A 74 year-old woman presented with fatigue, weight loss, and Bell's palsy. CT abdomen without
contrast demonstrated extensive gastrohepatic, porta hepatis, peripancreatic and periaortic lymphadenopathy with
splenomegaly. She underwent diagnostic laparoscopy for gastrohepatic lymph node biopsy.
Biopsy Fixation Details: A portion of fresh specimen was suspended in RPMI for flow cytometry analysis. The rest
specimen was fixed in 10% formalin for 7 hours, then processed and paraffin embedded for histology examination.
Frozen Tissue Available: Frozen section suggested atypical lymphocytes proliferation, negative for carcinoma.
Details of Microscopic Findings: Hematoxylin and eosin (H&E) stain shows effaced nodal architecture and perinodal
extension into adipose. Parenchyma shows small follicles with regressed germinal centers, expanded T-zone by
pleomorphic lymphoid cells and increased vascularity. The lymphoid cells are medium in size with retracted cytoplasm
and clear space around nuclei. Scattered multi-nucleated cells and "Hodgkin-like" cells present. Eosinophils and plasma
cells present.
Immunophenotype: Immunohistochemical stains with appropriate controls were performed. Neoplastic cells, present in
the T-zone and concentrated around follicles are positive for CD2, CD3, CD5, CD4, PD-1, BCL6, and are negative for
CD7, CD8, PAX 5, ALK1 and CD30. A subset of the neoplastic cells is weak CD20-positive. CD21 and CD23 highlight the
compact follicular dendritic cell (FDC) meshwork of the follicles; significantly, there is no increase in FDC meshwork other
than the follicles. Few large cells are positive for MYC. EBER-ISH is positive in rare small cells, but negative in neoplastic
cells. MIB-1 is positive in 40 to 50% neoplastic cells. Flow cytometry analysis reveals immunophenotypically aberrant Tlymphocytes which are approximately 10% of all cells expressing CD45, CD2, CD3, dim CD5, dim CD20, CD38, CD43
and with loss of CD7.
Cytogenetics: No cytogenetics study was performed.
Molecular Studies: T-Cell (TRG and TRB) gene rearrangement analysis by PCR detects clonal T-cell receptor gamma
and beta chain gene rearrangements.
Proposed Diagnosis: The differential of this peripheral T-cell lymphoma includes angioimmunoblastic T-cell lymphoma
(AITL), nodal peripheral T-cell lymphoma with T follicular helper phenotype, and T-cell lymphoma not otherwise specified.
Although the H&E morphology is suggestive of AITL, lack of FDC meshwork encasing blood vessels and lack of CD10
expression do not support this diagnosis. The morphology and phenotype positive for CD2, CD3, CD4, CD5, BCL6, PD1,
and dim CD20 is consistent with nodal peripheral T-cell lymphoma with T follicular helper phenotype.
Interesting Feature(s) of Submitted Case: This T follicular helper phenotype make this nodal peripheral T-cell
lymphoma case interesting, and identifying this subgroup may benefit data accumulation for better understanding the
prognosis and treatment of this new entity.
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EAHP22-LYWS-1265
PERIPHERAL T CELL LYMPHOMA WITH T FOLLICULAR HELPER (TFH) PHENOTYPE
Kemin Xu* 1, Nitya Prabhakaran1, Nicholas Ward1
1Pathology, NYU Langone Health, New York, United States
Case Description: This is a 77-year-old male with no significant past medical history who presented with two weeks of
shortness of breath and admitted for cardiogenic shock. Patient admits to a 20-pound unintentional weight loss over the
past several months. Labs found significant for elevated LDH, hypergammaglobulinemia, leukocytosis, anemia, and
thrombocytopenia. CT-imaging revealed extensive systemic lymphadenopathy. Patient denied any skin lesion, fevers,
chills or night sweats. Peripheral blood flow cytometry was sent and reported a population (40% of total events) of
variably-sized aberrant CD4(+) T-lymphocytes exhibiting CD10(+), suggestive of T follicular helper (TFH) cell origin.
Subsequent, core biopsy of a right axillary lymph node showed peripheral T-cell lymphoma exhibiting TFHimmunophenotype. Subsequent bone marrow biopsy showed 20-30% involvement by the disease. Patient was given one
cycle of cyclophosphamide, vincristine and prednisone, but shortly after initiation of therapy developed cardiac arrest.
Patient opted for hospice and unfortunately expired two weeks after original diagnosis.
Biopsy Fixation Details: Lymph nodes were submitted in 10% formalin. Bone marrow core biopsy submitted in 10%
formalin after 30 minutes decalcification.
Frozen Tissue Available: N/A
Details of Microscopic Findings: Lymph node, right axilla: H&E stained sections showed complete effacement of the
architecture by a diffuse atypical infiltrate of intermediate to large sized lymphocytes with round or slightly irregular,
medium-sized nuclei, and sometimes prominent nucleoli, and containing small to moderate amounts of eosinophilic and
clear cytoplasm. Small mature lymphocyte and plasma cells were occasionally seen in the background. The
mitotic/apoptotic rate among the atypical lymphocytes appeared high.
Bone marrow: H&E stained sections showed the bone marrow is hypercellular (60-70% cellularity). There are clusters and
aggregates of intermediate to large atypical lymphocytes.
Immunophenotype: Lymph node (right axilla, core biopsy): The neoplastic lymphocytes are strongly positive for CD2,
CD3, PD1 and CD10, patchy positive for BCL2 and BCL6 (approximately 40-50% positivity), while negative for CD20 and
EBER. Ki67 highlighted 60-70% positivity. CD30 shows scattered positivity (approximately 5-10%). CD21 highlights focal
follicular dendritic meshworks.
Bone marrow: The neoplastic lymphocytes are positive for CD3 immunostain, while CD20 highlights scattered B
lymphocyte in the background.
Cytogenetics: N/A
Molecular Studies: T-cell Receptor Gamma Gene Rearrangement Study: Positive.
HTLV-1 genomic sequences: Negative
NGS molecular panel: TET2 non-sense mutation (c.2728C>T, p.Q910Ter)
Proposed Diagnosis: Peripheral T cell lymphoma with T follicular helper (TFH) phenotype.
Interesting Feature(s) of Submitted Case: We believe our case is best defined as a peripheral T-cell lymphoma (PTCL)
with a TFH (T-follicular helper)-phenotype as it features histology of PTCL and exhibits a TFH-immunophenotype, while
lacking common features for angioimmunoblastic T-cell lymphoma such as a prominent polymorphic inflammatory
background, vascular proliferation, or expansion of follicular dendritic cell meshworks. Our NGS molecular panel includes
genes well described in the setting of nodal lymphomas of T-follicular helper cell origin, including TET-2, IDH-2 and
DMNT3A, but not RHOA. Our panel reported a single pathogenic TET2 non-sense mutation (c.2728C>T, p.Q910Ter;
VAF: 49%). Overall, given the increasingly described association of PTCL-TFH with co-occurrence of common mutations
associated with epigenetic gene regulation (TET2 etc.), we believe our case is of interest.
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EAHP22-LYWS-1283
NODAL PERIPHERAL T-CELL LYMPHOMA WITH T FOLLICULAR HELPER PHENOTYPE WITH MINIMAL TUMOR
CELL BURDEN
Mats Ehinger* 1, Louise Pettersson2
1PATHOLOGY, INSTITUTION OF CLINICAL SCIENCES, LUND UNIVERSITY, Lund, 2PATHOLOGY, Halland Hospital,
Halmstad, Sweden
Case Description: 56-year-old women with a history of breast cancer 4 years ago, successfully treated with surgery,
cytotoxic drugs and radiotherapy. Since four months slowly enlarging lymph nodes on the left side of the neck and
asymmetrical enlargement of the tonsils, especially on the left side. Apart from some sweating during light exercise and
the swelling on the left side of the neck, the patient reports no other symptoms. There is no fever or weight loss. Clinically,
infectious, autoimmune and inflammatory disorders have been ruled out.
A CT-scan of the neck, thorax and abdomen reveals several enlarged lymph nodes up to 2.5 cm on the left side of the
neck and an enlarged (14 cm) spleen without focal changes, but no pathologically enlarged lymph nodes
elsewhere. However, a PET-CT shows hypermetabolic lymph nodes in the neck, the left tonsilla and also diffusely in the
soft tissue of the neck. On PET-CT, there are also multiple hypermetabolic lymph nodes in the thorax, axillae, groins and
abdomen.
CBC: Hb 125g/L, WBC 3.4 x 109/L, plt 157 x109/L, SR 15, CRP <1

Biopsy Fixation Details: 10% formaldehyde
Frozen Tissue Available: No
Details of Microscopic Findings: Neck (left) excised lymph node 3 cm: Slightly distorted architecture with several small
benign germinal centers dispersed all over the parenchyma. In the interfollicular area, there is an increased number of
eosinophils along with some plasma cells and a few enlarged atypical cells with marked nucleoli, more reminiscent of
atypical immunoblasts than Hodgkin cells. There also appears to be a slightly inreased number of vessels.
Tonsil (left) 10 x 3 mm biopsy: Normal histology of the superficial biopsy
Peripheral blood: Unremarkable except for slight eosinophilia (8%)
Bone marrow smear: Unremarkable cytology
Bone marrow biopsy: Normal histology
Spleen (fine needle aspirate): Unremarkable cytology
Immunophenotype: IHC: The few atypical enlarged cells in the lymph node display a T-helper phenotype being CD3+,
CD5+, CD2+, CD7-, CD10+, bcl6+, PD1+, CXCL13Flow: Identical findings of a small aberrant T-cell population in peripheral blood (0.1%) and spleen (1.8%) CD2+, sCD3-,
cyCD3+, CD4+, CD5+, CD7-, CD8-, CD10+ (partial), CD16-, CD26-, CD34-, CD56-, CD57+ (partial), CD30-, TdtCytogenetics: Not performed
Molecular Studies: Lymph node (paraffin): Monoclonal gene rearrangements of TCRgamma (160bp) and TCRbeta
(296bp)
Spleen (aspirate): Identical monoclonal gene rearrangements of TCRgamma (160bp) and TCRbeta (296bp)
Tonsil (paraffin): Identical monoclonal gene rearrangement of TCRgamma (160bp) but polyclonal pattern for TCRbeta
Peripheral blood (aspirate): Identical monoclonal gene rearrangement of TCRgamma (160bp) but polyclonal pattern for
TCRbeta
Bone marrow (glass slides): No convincing monoclonal rearrangement of TCRgamma or TCRbeta
Proposed Diagnosis: NODAL PERIPHERAL T-CELL LYMPHOMA WITH T FOLLICULAR HELPER PHENOTYPE
Interesting Feature(s) of Submitted Case: This diagnosis would have been impossible or at least very challenging
without flow cytometric phenotyping and molecular studies (PCR) with identical findings at several sites (lymph node,
tonsil, spleen and peripheral blood), demonstrating the limitations of morphology and immunohistochemistry, but also the
strength of modern diagnostics. Here, the integrative approach combining several tools (morphology,
immunohistochemistry, flow cytometry and PCR-based gene rearrangement analysis) with the clinical picture brings the
diagnostic solution. The case is also interesting and unusual because of the minimal tumor cell burden which highlights its
peculiar biology and the difficulties the pathologist may confront in the face of some T-cell lymphomas.
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EAHP22-LYWS-1285
FOLLICULAR T CELL LYMPHOMA
Biljana Kuzmanov* 1, Gorana Gasljevic1
1pathology, INSTITUTE OF ONCOLOGY LJUBLJANA, Ljubljana, Slovenia
Case Description: •76 y/o man presented with left inguinal lymphadenopathy
•The biopsy was sent in consultation, no other clinical information
•Recent biopsy, no information about the stage of the disease
Biopsy Fixation Details: •10% puffered formalin •Frozen tissue is not available
Frozen Tissue Available: •Frozen tissue is not available
Details of Microscopic Findings: •Lymph node with effaced architecture, with nodular pattern
•Only few folicles are perserved and pushed at the periphery of the node
•There is an infiltration of the lymph node with atypical lymphoid cells which varey in size (from small to medium sized),
with irregular nuclei and finely dispersed chromatin, some of them have nucleoli
Immunophenotype: •CD3+, CD2+, CD5+, CD4+, CD7-, CD8-, PD1+, ICOS +, Bcl6+ (weak and irregular reaction),
CD20-, EBV-. •CD21 and CD23 marked FDC networks
Cytogenetics: /
Molecular Studies: •PCR: Monoclonal T lymphocytes with TCRG and TCRB rearangement
•NGS: DNMT3A, TET2, RHOA not identified
Proposed Diagnosis: •T cell lymphoma with TFH phenotype, follicular type
Interesting Feature(s) of Submitted Case: •T cell lymphoma with THF phenotype is rare form of T cell lymphoma and is
considered to be a different morphological presentation of the same biological process as angioimmunoblastic T cell
lymphoma •Interestingly we couldn‘t proove the most frequent mutations present in AITL
References: Peripheral T-cell lymphomas of follicular helper T-cell type frequently display an aberrant
CD3−/dimCD4+ population by flow cytometry: an important clue to the diagnosis of a Hodgkin lymphoma mimic Mir Alikhan,
Joo Y Song, Aliyah R Sohani at all. Modern Pathology volume 29, pages1173–1182 (2016)
Comprehensive analysis of clinical, pathological, and genomic characteristics of follicular helper T-cell derived lymphomas
Sang Eun Yoon, Junhun Cho, Yeon Jeong Kim at all. Experimental Hematology & Oncology volume 10,
Article number: 33 (2021)
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EAHP22-LYWS-1302
PERIPHERAL T-CELL LYMPHOMA WITH A FOLLICULAR HELPER T-CELL PHENOTYPE AND FEATURES OF
LENNERT LYMPHOMA
Wen-Hsuan Wendy Lin* 1, Craig Soderquist1, Xiaoyan Huang 1, Kenneth Ofori 1, Rebecca Leeman-Neill 1, Bachir
Alobeid1, Govind Bhagat1
1Pathology and Cell Biology, Columbia University Medical Center, New York, United States
Case Description: A 70y/o woman without a significant PMH presented with 4 weeks of postprandial RUQ pain and
weight loss due to food fear. CT scans performed for suspected chronic cholecystitis identified 3.5 cm external iliac and
inguinal LAD. Biopsy of a left iliac LN revealed a peripheral T-cell lymphoma (PTCL). PET CT scan identified additional
FDG avid LNs in the right axilla and pelvis. The patient received 6 cycles of CHOP and had a complete response
assessed by PET CT scan. The patient has remained in remission for the past 4 years.
CBC/DC and LDH were all within normal limits at diagnosis.
Biopsy Fixation Details: LN was fixed in formalin.
Frozen Tissue Available: Yes
Details of Microscopic Findings: LN biopsy showed effacement of nodal architecture by a diffuse lymphohistiocytic
infiltrate (Lennert pattern). The majority of lymphocytes were small to medium in size and had round, oval or irregular
nuclear contours, coarse chromatin, indistinct nucleoli and scant to moderate cytoplasm. Rare, scattered large atypical
cells were present. A variably dense infiltrate of histiocytes was present, with numerous granulomas. Scattered and small
aggregates of plasma cells were seen. Mild increase in vascularity was noted and some of the vessels were lined by
plump endolthelial cells.
Immunophenotype: The neoplastic cells exhibited the following phenotype: CD2+, CD3+, CD5+, CD7-/+, CD4+, PD-1+,
BCL6+/-, CD10-/+, T-BET-, GATA3+ and CD25-. Ki-67 index was ~30%. CD30 was positive in <5% of the cells. CD21
highlighted residual, mildly disrupted FDC meshworks associated with atretic or regressed B-cell follicles (PAX5+,
CD20+). Occasional, scattered large B-cells were seen in the paracortex. PDL-1 was expressed mainly in the histiocytes.
CD4:CD8 ratio was ~1:1. EBERish showed rare scattered positive cells.
Flow cytometry detected an aberrant T-cell population (35% of the total) with the following phenotype: CD2+, CD3+,
CD5+, CD7-, CD4+, CD8-, TCR-ab+, CD56-, CD57+/-, CD16-, CD103-, CD25- and PD-1+/-.
Cytogenetics: G-band analysis showed 2 clones in 16 of 20 metaphases analyzed. The stemline karyotype was:
47,X,t(X;1)(q26;p21),+del(1)(p21) and a sub-clone showed an additional reciprocal translocation between chromosomes
2p and 13q [t(2;13)(p13;q13)] and trisomy 3. FISH analysis was negative for TCL1 and TCR-beta rearrangement.
Molecular Studies: Clonal TCR gene rearrangement was detected in the LN, while IgH showed polyclonal products.
Proposed Diagnosis: Nodal peripheral T-cell lymphoma with a follicular helper T-cell (TFH) phenotype
Interesting Feature(s) of Submitted Case: This is a case of PTCL with a TFH phenotype exhibiting a Lennert pattern.
Based on the 2016 WHO classification, Lennert lymphoma is considered a morphologic variant of PTCL, NOS; but
immunophenotypic subtypes of this variant have not been delinated. Traditionally, Lennert lymphoma was considered to
manifest a cytotoxic T-cell phenotype, however recent studies show a proportion of cases can display a TFH phenotype.
Such cases have been reported to be associated with a worse prognosis than TFH marker negative Lennert lymphomas,
with an outcome similar to AITL (1). Nodal PTCL with a TFH phenotype often carry mutations similar to AITL(2); however,
cytogenetic alterations have not been well characterized in these lymphomas. Chromosomal abnormalities in the current
case are similar to those reported for AITL, namely trisomy 3. Our case exemplifies the unusual coexistence of a TFH
phenotype and Lennert morphology, similar cytogenetic aberrations as in AITL, and prolonged disease free survival.
References: (1) Am J Surg Pathol. 2016 Jul 13;40(9):1249–1260.
(2) Haematologica. 2017 Apr;102(4):e148–51.
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EAHP22-LYWS-1306
PERIPHERAL T-CELL LYMPHOMA WITH T-FOLLICULAR HELPER CELL PHENOTYPE AND PROMINENT EBER
NEGATIVE B IMMUNOBLASTS WITH MORPHOLOGY AS HODGKIN-REED STERNBERG CELLS.
Birgitta Sander* 1, Birger Christensson2
1Pathology, Karolinska University Hospital, Karolinska Institutet, 2Pathology, Karolinska University Hospital, Stockholm,
Sweden
Case Description: Previously healthy women, 66 years, with since 6 months markedly enlarged tonsils, since a few
months also cervical lymph adenopathy. Anemia with hemoglobulin 102 g/L but normal WBC and thrombocytes. SR is 6,
CRP is 21 mg/L (normal <3), LD 5,2 (normal < 3,5). Mild inflammatory signs with reduction of IgM and IgG. No sign
clinical signs of inflammation or infection. The patient feels completely healthy except from difficulties to swallow due to
pronounced tonsil enlargement which has led to 10 kg weight loss the last 6 months. A cervical lymph node was removed.
Biopsy Fixation Details: Formalin
Frozen Tissue Available: Yes
Details of Microscopic Findings: Cervical lymph node 2x2x1cm with effaced structure. Prominent vessels and
prominent and disrupted FDC network. The majority of cells are small lymphocytes with sometimes clear cytoplasm,
admixed with a population of large blastic cells with multilobated nuclei and sometimes Reed-Sternberg-like features. No
necrosis, no marked eosinophilia, only few plasmacells.
Immunophenotype: Flow cytometry: Mature polyclonal B-cells 9%. Phenotypically normal T-cells 46% with CD4/CD8
ratio 2. Aberrant T-cell population 31%: CD3-, CD2+, CD5+, CD7+, CD4+
IHC: prominent and disrupted FCD network positive for CD21 and CD23. Around this mainly CD4+ T cells with normal
expression of CD3, CD2, CD5 and CD7, positive for PD-1, ICOS, negative for CXCL13, CD10, BCL6 weak. The T cells
surround the large blast cells which are positive for CD19, CD20 (weak) CD79a, PAX5, CD30, CD15, BOB1, OCT2,
partially MUM1 and MYC. EBER negative.
Cytogenetics: not done
Molecular Studies: Clonal rearrangement of TCRG and TCRB. RHOA mutation (pGly17Val), exon 2, VAF 18%.
No rearrangement of IGK or IGH.
Proposed Diagnosis: PTCL with follicular helper cell phenotype, favour angioimmunoblastic T cell lymphoma with
prominent B immunoblasts positive for CD30 and CD15.
Interesting Feature(s) of Submitted Case: 1. Clinical features are unusual for AITL with lack of fever, night sweats,
pruritus or skin rash. No polyclonal hypergamma but instead reduced levels of IgG and IgM. Started with tonsil
enlargement, progressed to cervical lymphadenopathy but no general lymph node enlargement.
2. Morphology and molecular typical for AITL but only 2 TFH markers (PD1, ICOS) are strongly expressed in lymphoma
cells. Flow cytometry (ref. 1-2) and RHOA mutation (ref. 3-4) compatible with PTCL-TFH and AITL.
3. B immunoblasts are EBER negative and express CD30 and partially CD15. Markers of the B-cell program was
preserved with positivity for PAX5, OCT2 and BOB1 and other B-cell markers. No B-cell clonality was detected. EBER
negative B immunoblasts have been described in PTCL-TFH and in AITL (ref. 5)
References: 1. Serke S. et al. Cytometry 2000, pages 180-187
2. Alikan M. et al. Mod. Pathol. 2016, pages 1173-1182
3. Sakata-Yanagimoto M. et al. Nature Genetics 2014, pages 171 - 175
4. Rodriguez M. et al. Blood Adv. 2021, pages 5588 - 5598
5. Nicolae A. et al. Am. J. Surg. Pathol. 2013, pages 816-826
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EAHP22-LYWS-1313
NODAL GRANULOMATOUS PTCL WITH TFH/CYTOTOXIC PHENOTYPE
Luis Colomo* 1, Camen Lome-Maldonado1, Susana Blazquez2
1PATHOLOGY-HEMATOPATHOLOGY UNIT, HOSPITAL DEL MAR, Barcelona, 2PATHOLOGY, Hospital Sant Pau i
Santa Tecla, Tarragona, Spain
Case Description: Female, 65 years old; in March 2020, presented a cervical lymph node diagnosed of non-necrotizing
granulomatous lymphadenitis, PCR negative for mycobacteria, treated with steroids. In July 2020, she suffered a
nephrectomy due to renal papillary carcinoma, stage pT1b.
In February 2021, a CT scan showed a left cervical LN of 1.5 cm, mediastinal lymphadenopathies (1.3 to 1.6 cm), many
abdominal and retroperitoneal LN (1.2 to 2.3 cm), inguinal and iliac LN (2.2 to 2.3 cm), and a lung nodule of 1.2 cm in the
inferior left lobe and 5 small nodules in both lungs (0.4 to 0.6 cm). The PET scan showed a SUV of 6.4 to 13 in the
cervical and mediastinal LN. The abdominal lymph nodes had a maximum SUV of 10.8, and the lung nodules had a SUV
of 6.4. There was a diffuse splenic uptake (SUV 4.1).
A biopsy of an inguinal LN was performed and diagnosed of AITL. The stage was IV-B (lung and splenic involvement) and
the patient was treated with CHOP x6 cycles (last November 2021). The PET-CT scan performed at the end of the
treatment showed progression of the disease and salvage treatment with ESHAP was initiated (December 2021).
Immunophenotyping by flow cytometry of the peripheral blood (January 2022) identified a population of small T-cells (36%
of the total cellularity) CD4+/CD3s-/CD10 partially expressed (30%)/CD5+.
Biopsy Fixation Details: FFPE
Frozen Tissue Available: No
Details of Microscopic Findings: The lymph node was effaced by confluent non-necrotizing granulomas admixed with a
population of atypical lymphoid cells of variable sizes, predominantly intermediate. Vascular proliferation was identifiable,
and vessels of intermediate to large size with atypical lymphocytes around them were identified. Many granulomas had
also a central vessel. Moreover, small vessels located between the granulomas and were surrounded by groups of
atypical lymphocytes. Some multinucleated cells and eosinophils were admixed.
The biopsy performed in 2020 showed similar features, but less amon of atypical lymphoid component.
Immunophenotype: The atypical cells expressed panT-cell markers (CD2+/CD3+/CD5+/CD7+), as well as CD4, PD1,
CXCL13, CD10, and partially bcl6. The distribution of TFH cells was peculiar, since most were located between the
granulomas. Most cells everywhere expressed TIA-1 and granzyme-B, corresponding probably to both CD4 and CD8
cells. CD25 immunostaining showed some positive cells, less than TIA1+/granzyme B+ cells. CD4 cellsdid not coexpress
CD25. CD56 and CD57 were negative. The T-cells were mostly GATA3 positive and there were few T-bet+ cells. Beta F1
was not conclusive. CD21 showed expanded remnants of dendritic cells, located between granulomas. The B-cell
compartment showed few positive cells, some EVB+/CD30+ of intermediate and large size. Ki-67 was high (70-80%).
Cytogenetics: Not done
Molecular Studies: Clonal TCR gamma and beta, and non-clonal IgVH FR1/FR2/FR3 (BIOMED-2 protocols)
No mutation of RHOA p.G17V by qPCR
Proposed Diagnosis: Nodal granulomatous PTCL with TFH/cytotoxic phenotype vs. AITL
Interesting Feature(s) of Submitted Case: The angiocentric and granulomatous presentation, as well as the cytotoxic
phenotype are not common features for the diagnosis of AITL; however, other features of AITL such as the proliferation of
the dendritic cells, and the presence of the atypical TFH cells and the presence of EBV+/CD30+ cells favored the
diagnosis.
In addition, at follow-up the atypical circulating population had the immunophenotype associated with circulating AITL
(comparison of TCR rearrangements not done).
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EAHP22-LYWS-1349
COMPOSITE PTCL NOS WITH TFH PHENOTYPE AND MCL? MCN?
Gorana Gasljevic* 1, Veronika Kloboves Prevodnik2, Vida Stegel3, Biljana Grcar Kuzmanov1
1DEPARTMENT OF PATHOLOGY, 2Department of Cytology, 3Department of Molecular Diagnostics, Institute of
Oncology, Ljubljana, Slovenia
Case Description: 84-yrs-old male, with no remarkable medical history. For 3 years have been suffering from
generalized itching. No other B symptoms. He has been controlled by dermatologists who treated him with ointments and
topical corticosteroids as well as systemic antihistaminic drugs; all of those were not efficient. In October 2019 he noticed
enlarged lymph nodes in inguinal and axillary regions. Because of very intensive and non-responsive itching and enlarged
lymph nodes, he was admitted to the hospital. At the admission skin of the whole body was thickened and reddish with
many subcutaneous nodules. Right arm was oedematous with axillar lymphadenopathy present. Lab: L 10.42, E 3.7, Hb
0.361, Trc 316, Neu 82.3, Eos 2.7, SR 77, LDH 5.45, CRP 88.4. Abdominal and thoracic CT showed no remarkable
findings with exception of enlarged inguinal and iliac lymph nodes. A punch-biopsy from the skin showed copious
perivascular T-cell infiltrates suspicious for T cell NHL. FNAB of axillar and inguinal lymph nodes with flow cytometry
showed changes suspicious for composite T and B cell lymphoma (small B cells with CD5 co expression). PCR from
FNAB material showed monoclonal B cells with rearrangement of IgH and IgK and monoclonal T cells with
rearrangements in TCRB and TCRG. Excisional biopsy of the right axillary lymph node was performed. BM biopsy only
reactive changes.
Biopsy Fixation Details: 10% buffered formalin
Frozen Tissue Available: yes
Details of Microscopic Findings: Pronounced dermatopathic lymphadenopathy in advanced stage. In a few areas, there
are paracortical infiltrates consisting of large atypical lymphoid cells with oval to lobulated, vesicular nuclei, conspicuous
nucleoli. In between there are numerous eosinophils, histiocytes, small blood vessels. Residual follicles are compressed
and distorted but somewhere a pronounced mantle layer could be seen with onion-like distribution.
Immunophenotype: Atypical T lymphocytes positive for CD3/CD4/CD2/CD5/CD7/PD1/ICOS. Atypical B cells positive for
CD20/CD5/Cycline D1.
Cytogenetics: none
Molecular Studies: FISH t (11; v) (q13; v) present. PCR: monoclonal B cells with rearrangement of IgH and IgK and
monoclonal T cells with rearrangements in TCRB and TCRG. NGS (Illumina TruSight™ Oncology500) showed mutations
in PLCG2 (AF 39,51%) STAG1 (AF 51.43%) and TBX3 (AF 9.86%).
DNMT3A,IDH2,NOTCH1,RHOA,CDKN2A,KMT2D,TET2,RB1 were not mutated.
Proposed Diagnosis: composite PTCL, NOS with TFH phenotype and mantle cell neoplasia? Mantle cell lymphoma?
Interesting Feature(s) of Submitted Case: Very rare combination of composite PTCL NOS with TFH phenotype and
MCL? MCN? Pronounced dermatopathic lymphadenopathy could result in overlooked lymphomatous infiltration.
References: Rodriguez M et al: Blood 2021
Zain J et al: Am J Hematol 2021
Yoon SE et al: Exp Hematol Ocol 2021
Marin IGG et al: Appl Immunohistochem Mol Morphol 2020
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EAHP22-LYWS-1372
NODAL PERIPHERAL T-CELL LYMPHOMA WITH FOLLICULAR HELPER PHENOTYPE
Giovanni Insuasti-Beltran* 1, Eric Hsi1
1PATHOLOGY, WAKE FOREST BAPTIST HOSPITAL, Winston-Salem, United States
Case Description: 69-year-old male with history of waxing and waning neck lymphadenopathy for about 6 months. PET
scan shows only disease localized to the neck.
Biopsy Fixation Details: Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Histologic sections show a lymph node with an atypical lymphoid infiltrate partially
involving the lymph node that expands and distorts the paracortical areas in some areas, subtotally effacing the lymph
node architecture. In these areas, there is increased background vascularity and the cells are small to intermediate size
with round to slightly irregular nuclei, mildly open chromatin and visible small nucleoli. Occasional larger, transformed
cells are present and mitotic figures can be seen. There are background admixed eosinophils. Rare plasma cells also
present.
Immunophenotype: The atypical cells appear to be T cells expressing CD3, CD2, CD4, BCL6, ICOS (strong), weak PD1
and weak CXCL13 (small subset). The cells appear negative for CD10, CD30 (less than 2%). The Ki-67 labeling index is
elevated (up to 75%). Cyclin D1 also appears to be expressed in a nuclear pattern in many of the cells. EBER appears
negative.
Residual B cells in nodules express CD20 and PAX 5 as well as IgD and BCL-2. CD21 highlights follicular dendritic cell
networks centered on the B-cell areas. There is no coexpression of CD5 or cyclin D1. Plasma cells appear polytypic
with kappa and lambda stains.
Flow Cytometry:
There is a relative increase of B cells, which account for approximately 65% of lymphocytes, and a corresponding relative
decrease of T cells, which account for approximately 30% of lymphocytes. The B cells exhibit a normal phenotype
(positive for CD19 and CD20,
and negative for CD5 and CD10, with a normal surface kappa:lambda ratio). The T cells exhibit normal expression
patterns of CD2, CD3, CD5, and CD7. The T cells exhibit an elevated CD4:CD8 ratio of approximately 11:1. The results
are negative for significant populations of either "double-positive" or "double-negative" T cells. Normal for lymph node,
nearly all of the T cells are positive for alpha-beta TCR, with gamma-delta T cells accounting for less than one percent of
lymphocytes. The T cells are negative for expression of CD10 and CD30. NK cells account for only around one percent
(1%) of lymphocytes.
Cytogenetics: No growth
Molecular Studies:
Clonal T-cell receptor gene rearrangement by NGS
Lymphoid NGS panel =
Gene = ARID2
Transcript = NM_152641.2
Chr = 12
Position = 46231425
DNA Change = c.1266_1267insAA
Protein Change = p.Tyr423AsnfsTer18
Allele Frequency = 7%
Tier = Tier 1/2

Proposed Diagnosis: Partial involvement by nodal peripheral T-cell lymphoma with a follicular helper T-cell phenotype.
Interesting Feature(s) of Submitted Case: This case demonstrate the challeges of T-cell lymphomas, specially when
partially involving the lymph nodes.
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EAHP22-LYWS-1389
CONCURRENT ANGIOIMMUNOBLASTIC T-CELL LYMPHOMA AND LOW-GRADE MYELODYSPLASTIC
SYNDROME WITH MUTATIONS IN TET2 AND JAK2
Erica A. Swenson* 1, Jeffrey Schowinsky1, Changlee Pang1
1Hematopathology, University of Colorado Anschutz Medical Campus, Aurora, United States
Case Description: A 73-year-old man presented with syncopal episodes, DAT positive hemolytic anemia, and
myelodysplastic syndrome. An atypical T-cell population was found on biopsy of palpable inguinal lymphadenopathy from
9/21/2021. Imaging showed lymphadenopathy, splenomegaly, and bilateral pleural effusions.
He underwent pleurocenteses on 11/8/2021 and 11/11/2021, a bone marrow biopsy on 11/8/2021, and endobronchial
biopsies of station 7 and 4L lymph nodes on 11/11/2021. He was treated with six cycles of BV-CHP with good response.
Biopsy Fixation Details: Specimens were fixed in formalin.
Frozen Tissue Available: Frozen tissue was not available.
Details of Microscopic Findings: The inguinal lymph node, 9/21/2021, contained small lymphocytes with medium to
large lymphocytes and prominent vascular proliferation.
Right pleural fluid, 11/8/2021, consisted of debris.
The 11/8/2021 peripheral blood smears were notable for neutropenia with dysgranulopoiesis. Marrow aspirate smears
showed myeloid and megakaryocytic dysplasia without increased blasts. The marrow core biopsy was hypercellular (80%)
with dysmegakaryopoiesis.
Right pleural fluid, 11/11/2021, showed small lymphocytes and medium lymphocytes with irregular nuclear contours.
The station 7 and 4L lymph node sections, 11/11/2021, contained sheets of small lymphocytes with medium to large
lymphocytes.
Immunophenotype: Immunohistochemical (IHC) analysis of the inguinal lymph node, 9/21/2021, showed T-cells that
expressed CD3, CD5, CD10, and BCL6 (subset), and CD7 (decreased). CD21 highlighted FDC meshworks.
Flow cytometry of the 11/8/2021 pleural fluid revealed a T-cell population (56% of all cells) with increased side scatter
positive for CD2, intracellular CD3, CD4, CD5, CD10 (subset), CD30 (subset), and CD57 (subset).
Flow cytometry of the 11/8/2021 marrow aspirate revealed a T-cell population (28% of lymphocytes) positive for CD4,
CD5, and CD45. IHC on the bone marrow core highlighted increased CD3 positive T-cells. Epstein-Barr virus in situ
hybridization (EBER ISH) was positive on rare lymphocytes. A reticulin stain showed moderate fibrosis (MF-2).
Flow cytometry of the station 7 lymph node, 11/11/2021, revealed T-cells (75% of lymphocytes) that were positive for
CD2, cytCD3, CD4, and CD5, CD10, and CD30 (subset). IHC analysis showed CD2, CD10, BCL-6, CXCL13 (subset),
ICOS, and PD1 positive T-cells. CD30 was positive on medium to large lymphocytes. The Ki-67 proliferation index was
80%. EBER ISH was positive on rare lymphocytes.
Cytogenetics: The karyotype from the 11/8/2021 bone marrow was 45,X,-Y[14]/46,XY[6] and 3% of cells were positive
for trisomy 5 on FISH assay.
Molecular Studies: The 11/11/2021 pleural fluid was positive for a monoclonal T-cell (T-cell receptor gamma locus) and
B-cell (immunoglobulin heavy chain locus) population. Detected tier I/II mutations were DNMT3A c.2644C>T, RHOA
c.50G>T, TET2 c.2689C>T, and TET2 c.4537+1G>A. Tier III mutations were TET2 c.1904A>G, and JAK2 c.2515C>T.
Tier I/II mutations detected in the 11/8/2021 bone marrow were TET2 c.1904A>G and JAK2 c.2515C>T.
Proposed Diagnosis: Angioimmunoblastic T-cell lymphoma (AITL) and myelodysplastic syndrome with multilineage
dysplasia (MDS-MLD)
Interesting Feature(s) of Submitted Case: This case features concurrent diagnoses of angioimmunoblastic T-cell
lymphoma (AITL) and myelodysplastic syndrome (MDS) with shared TET2 and JAK2 mutations, suggesting a possible
common progenitor clone giving rise to both the myeloid neoplasm and T-cell lymphoma.
References: Lewis NE, Petrova-Drus K, Huet S, et al. Clonal hematopoiesis in angioimmunoblastic T-cell lymphoma with
divergent evolution to myeloid neoplasms. Blood Adv. 2020;4(10):2261-2271.

247

EAHP22-LYWS-1393
A RARE CHALLENGING CASE OF PERIPHERAL T-CELL LYMPHOMA, WITH A T-FOLLICULAR HELPER CELL
PHENOTYPE A DILEMMA IN DIAGNOSIS
Samah A. S. Kohla* 1, 2, Sarah El Kourashy2, 3, Mouhammad Eldean4, Rayan Sibira4
1LAB Medicine and Pathology Department, Hematology Division, NCCCR, Hamad Medical Corporation, 2Hematology
Department, Weill Cornell Medicine Qatar, 3Clinical Hematology Department,Hamad Medical Corporation, 4LAB Medicine
and Pathology Department, Anatomical Pathology Division, Hamad Medical Corporation, Doha, Qatar
Case Description: A 61year-old-male known case of DM & hypertension was investigated in July 2020 for vascular
compromise because of left distal index gangrene. MRA of the aorta was done to rule out aortic aneurysm but showed
incidental finding of descending colon mass. Further questioning revealed severe itching, night sweats, and constipation
for the past 6 months. The patient was referred to GI clinic and colonoscopy showed ulcero-infiltrative growth involving
more than 10 cm of the descending colon causing severe narrowing which mandated stent insertion. Biopsy of the
descending colon mass was highly suspicious of hematopoietic malignancy and was repeated several times until
diagnosis was reached. PET/CT scan was done and showed pulmonary embolism, large descending bowel mass (20 cm)
with intense uptake, multiple mesenteric, peripancreatic, and retroperitoneal lymphadenopathy. Bone marrow, massive
left-sided pleural effusion with Left pleural and peritoneal involvement. Supraclavicular LN biopsy was taken. The patient
was diagnosed with advanced-stage high-risk peripheral T-cell lymphoma, Stage IV-E. He then underwent prophylactic
transverse colon colostomy and started chemotherapy CHOPE protocol every 3 weeks. PET/CT after 4 cycles displayed
refractoriness with significant metabolic progression and appearance of new bone lesions. He then received salvage
therapy with GDP x3 cycles requiring frequent blood and platelets transfusions. Also complicated by cardiotoxicity in the
form of Myocardial infarction and a coronary stent was placed. After the failure of 2 lines of treatment, the case was
rediscussed and planned for Epigenetic modifying therapy like H-DAC inhibitor and/or hypomethylating agents. The
patient was started on Azacitidine but showed progression with brain metastases for which received 10 fractions of
radiotherapy and steroids but quickly deteriorated and passed away shortly afterward.

Biopsy Fixation Details: Paraffin-embedded biopsy fixed in AZF.
Frozen Tissue Available: NA
Details of Microscopic Findings: Supraclavicular LN excisional biopsy showed near-total effacement of nodal
architecture by proliferating atypical intermediate to large-sized lymphocytes with enlarged nuclei, vesicular chromatin,
prominent nucleoli (single and multiple), and clear cytoplasm. Multinucleated cells were easily identified. Mitotic figures
were increased. Residual unexpanded follicles were also seen. Some reactive cells in the background, including small
lymphocytes, eosinophils, and plasma cells were noted.
Immunophenotype: By IHC, the neoplastic cells were T lymphocytes positive for CD45, CD5, CD4 (partial and weak),
PD-1, and BCL6, with aberrant loss of CD3, CD2, and CD7. They were negative for CD1a, CD8, CD30, CD15, CD20,
PAX5, CD10, CD21, and CD23. Ki-67 of 80%. EBERE was negative.
Cytogenetics: NA
Molecular Studies: Clonal TCR beta and TCR gamma gene rearrangements were amplified by PCR analysis. NGS
analysis has shown no evidence of acquired clinically significant variants in the epigenetic genes.
Proposed Diagnosis: Peripheral T-cell Lymphoma with T-Follicular Helper phenotype.
Interesting Feature(s) of Submitted Case: It is a rare case with unique features and a challenging diagnosis.
Establishing the lineage of the malignant cells in the colonic biopsies was challenging as they were negative for CD2,
CD3, CD7. When the lymph node was received, we had adequate tissue to perform TCR rearrangement which came
back rearranged and confirmed the T-cell lineage. Also, refractoriness of the case to chemotherapy was evident in view of
rapid progression. Epigenetic modifying therapy should be started earlier in similar cases.
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EAHP22-LYWS-1394
THE GREAT PRETENDER: L-HES ASSOCIATED CLONAL T-CELL LYMPHOPROLIFERATIVE DISORDER VS TFH
LYMPHOMA
Valentina Tabanelli* 1, Stefano Fiori1, Stefano Pileri1
1DIVISION OF HAEMATOPATHOLOGY, EUROPEAN INSTITUTE OF ONCOLOGY, IRCCS, Milano, Italy
Case Description: A 51-year-old man with a 13-year history of polyclonal hypergammaglobulinemia and lymphocytic
variant hypereosinophilic syndrome (L-HES) presented with an isolated lump of the right palatine tonsil. Laboratory
testing/flow cytometry showed peripheral eosinophilia and an atypical sCD3- cCD3+ CD4+ CD5+ CD7+ CD56- T-cell
population in both peripheral blood and bone marrow aspirate (white blood cells, 7.3 10 9/L; 32% eosinophils, 24%
lymphocytes, L-HES clone 2.6%). Testing for FIP1L1-PDGFRA, PDGFRB, FGFR1 and JAK2 V617F was negative. The
tonsillar lump was excised and submitted for histological examination. A whole-body PET-CT scan - performed after the
tonsillar excision - showed no evidence of other lesions; the patient was otherwise asymptomatic.
Biopsy Fixation Details: The case was received in consultation. The specimen was originally fixed in neutral buffered
formalin.
Frozen Tissue Available: No.
Details of Microscopic Findings: Biopsy of the tonsillar lesion revealed an interfollicular infiltrate of small to mediumsized lymphocytes admixed with eosinophils and small clusters of epithelioid histiocytes, that surrounded B-cell follicles.
Immunophenotype: The interfollicular lymphoid component resulted cCD3+, CD2+, CD5+, CD7+, CD4+, CD8-, matching
the phenotype of the atypical T cells detected in the PB/marrow specimens, but was also weakly positive for PD1 and – at
least partially – for ICOS. The remaining TFH markers BCL6, CD10 and CXCL13 were negative. Ki67 proliferation index
was low (5 to 10%). The B-cell follicles were largely involuted, with expanded IgD+/cyclin D1- mantle zones. CD30
staining highlighted scattered activated CD20+ B-cells, that turned out negative for CD15, EMA, and in situ hybridization
for EBV/EBER (positive in bystander small-sized cells). PD1 staining did not reveal rosetting phenomena. Follicular
dendritic cell meshworks (CD21+/CD23+) corresponded to B-cell follicles.
Cytogenetics: Not done.
Molecular Studies: T-cell receptor gene rearrangement analysis performed on the tonsillar biopsy and the PB/bone
marrow aspirate revealed the same clonal rearrangement. Polyclonal IGH rearrangement (tonsillar biopsy alone).
Proposed Diagnosis: L-HES associated clonal T-cell lymphoproliferative disorder.
Interesting Feature(s) of Submitted Case: L-HES is a rare subtype of secondary HES characterized by eosinophilia and
an abnormal circulating T-cell clone (most commonly sCD3- CD4+) that may produce infiltrating lesions of the skin, soft
tissue, and lymphoid organs. Tissue involvement by L-HES could be easily be mistaken for early AITL/TFH lymphoma,
and up to 25% of patients develop an overt T-cell lymphoma over the course of their disease.
The histological distinction between these two entities represents a diagnostic challenge, especially in absence of the
appropriate clinical history. Lefevre and colleagues proposed that CD10 positivity in L-HES should raise the suspicion of
lymphoma progression. In our case, T-cell partially expressed PD1 and ICOS, but were negative for CD10 and other TFH
markers. TCR rearrangement analysis of the tonsillar biopsy identified the same clone observed in PB and marrow aspirate.
Additionally, the clinical presentation (an isolated tonsillar lesion) favoured a diagnosis of L-HES; however, considering
PD1/ICOS expression and the increased risk of subsequent T-cell lymphoma, we recommended close clinical follow-up.
References: Lefèvre G, Copin MC, Roumier C, et al. CD3-CD4+ lymphoid variant of hypereosinophilic syndrome: nodal
and extranodal histopathological and immunophenotypic features of a peripheral indolent clonal T-cell lymphoproliferative
disorder. Haematologica. 2015;100(8):1086-1095.
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EAHP22-LYWS-1398
PRIMARY CUTANEOUS CD4 POSITIVE SMALL/MEDIUM T CELL LYMPHOPROLIFERATIVE DISORDER WITH
AGGRESSIVE CLINICAL COURSE
Saumyaranjan Mallick* 1, Surabhi Jain1, Prashant Ramteke1, Ajay Gogia2
1PATHOLOGY, 2Medical Oncology, ALL INDIA INSTITUTE OF MEDICAL SCIENCES, New Delhi, India
Case Description: A 34 year male presented with swelling over check, lip and gluteal area for last 4 month. The size of
the swelling measures 3x2com to 3x3cm. On examination the selling are firm , tender with area of ulceration. There is no
regional lymphadenopathy . Peripheral smear and bone marrow biopsy was within normal limits. No atypical cell seen.
There is no hepatosplenomegaly. Biopsy was done from the mass. Patient had no fever, B symptom however he had
weight loss.
Biopsy Fixation Details: 10% Neutral buffer Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Microscopy showed diffuse infiltration of the dermis by monomorphic intermediate
sized lymphoid cells, extending up to the subcutis. The cells have vesicular nuclei with inconspicuous nucleoli and scant
cytoplasm. Minimal pleomorphism is seen. There is no necrosis, occasional mitosis seen. High endothelial venules or
arborising vessels are absent.
Immunophenotype: The cells are immunopositive for CD3, CD4, CD7,PD1 and Bcl6 while they are immunonegative for
CD20, CD23, CD10, CD30 and CD8. Ki67, Ki67 proliferative index is 50%.
Cytogenetics: Not done
Molecular Studies: Not done
Proposed Diagnosis: Primary Cutaneous CD4 positive small/medium T cell lymphoproliferative disorder is favoured over
Peripheral T cell lymphoma, TFH phenotype
Interesting Feature(s) of Submitted Case: Primary Cutaneous CD4 positive small/medium T cell lymphoproliferative
disorder is favoured over Peripheral T cell lymphoma, TFH phenotype
References: 1. Surmanowicz P, Doherty S, Sivanand A, Parvinnejad N, Deschenes J, Schneider M, Hardin J, Gniadecki
R. The Clinical Spectrum of Primary Cutaneous CD4+ Small/Medium-Sized Pleomorphic T-Cell Lymphoproliferative
Disorder: An Updated Systematic Literature Review and Case Series. Dermatology. 2021;237(4):618-628. doi:
10.1159/000511473.
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EAHP22-LYWS-1411
PERIPHERAL T CELL LYMPHOMA WITH T FOLLICULAR HELPER (TFH) PHENOTYPE
Kemin Xu* 1, Nicholas Ward1
1Pathology, NYU Langone Health, New York, United States
Case Description: This is 60-year-old female presented in May of 2020 with a non-painful palpable mass in the left axilla.
She denied any skin lesions as well as any constitutional symptoms such as fevers, chills, night sweats, weight loss, or
anorexia. PET/CT showed a cluster of mildly FDG avid left axillary nodes (examples: SUV: 2.3; 0.9 x 0.6 cm and SUV:2.5;
0.8 x 0.6 cm). She underwent an excisional lymph node biopsy, which was consistent with a peripheral T-cell lymphoma
with TFH-phenotype. Case was sent to National Institutes of Health/National Cancer Institute with agreement in overall
interpretation. Bone marrow biopsy was performed and negative for lymphoma. She completed 3 cycles of chemotherapy
with etoposide, prednisone, vincristine, cyclophosphamide and doxorubicin (EPOCH) followed by involved field radiation
therapy. PET/CT after completion of therapy was done and showed no FDG-avid adenopathy. She currently remains in
remission with no clinical evidence for lymphoma.
Biopsy Fixation Details: Lymph nodes were submitted in 10% formalin.
Frozen Tissue Available: N/A
Details of Microscopic Findings: Sections show partially preserved nodal architecture with markedly expanded
paracortex by a polymorphous atypical infiltrate, which focally extends into the perinodal soft tissue. The infiltrate is
composed of small to medium-sized lymphocytes, admixed with plasma cells, immunoblasts, histiocytes/dendritic cells
forming many granulomas, and eosinophils focally forming eosinophilic abscesses. There is one confluent area showing
coagulative necrosis, consistent with infarction. There is no overt increase in the density of high endothelial venules. Few
residual follicles are seen at the periphery.
Immunophenotype: CD3 shows numerous T cells with a subset exhibiting cytologic atypia. The T cells express CD2 and
CD5, and there seem to be fewer cells stained with CD7. CD4-positive cells predominate over CD8-positive cells. PD-1
and ICOS show diffuse positivity in the interfollicular region, and highlight a subset of the atypical T cells with strong
staining intensity. CXCL13 shows focal positivity, while CD10 and BCL-6 are largely negative in the T cells. CD20 and
CD79a show disorganized B-cell areas focally peripheralized by the atypical cells to the far cortex. There are also
increased interfollicular B cells. CD21 highlights follicular dendritic cell meshwork, which is mainly associated with the Bcell areas. BCL-6 highlights rare reactive germinal centers that are appropriately negative for BCL-2. CD30 highlights
many immunoblasts that are negative for CD15. Kappa and lambda highlight many polytypic plasma cells. Ki67 shows a
high proliferation index. EBER shows rare positive cells. AFB and GMS are negative.
Flow cytometric analysis was markedly limited by poor viability, but an increased CD4:CD8 ratio (18:1) was noted.
Cytogenetics: N/A
Molecular Studies: T-cell Receptor Gamma Gene Rearrangement Study: Positive.
Proposed Diagnosis: Peripheral T cell lymphoma with T follicular helper (TFH) phenotype.
Interesting Feature(s) of Submitted Case: The sections features histology of PTCL and exhibits a TFHimmunophenotype, while lacking common features for angioimmunoblastic T-cell lymphoma such as a prominent
polymorphic inflammatory background, vascular proliferation, or expansion of follicular dendritic cell meshworks. However,
the clinical presentation as isolated axillary lymphadenopathy associated with only minimally avid/enlarged lymph nodes is
unusual for T-cell lymphoma. We believe our case is best defined as a peripheral T-cell lymphoma (PTCL) with a TFH (Tfollicular helper)-phenotype.
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EAHP22-LYWS-1435
LOW STAGE NODAL PERIPHERAL T―CELL LYMPHOMA WITH T-FH PHENOTYPE PURSUING AN INDOLENT
COURSE
Giorgio Alberto Croci* 1, 2, Carlo Pescia1, 2, Umberto Gianelli1, 2
1Division of Pathology, Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, 2Department of Pathophysiology
and Transplantation, University of Milan, Milano, Italy
Case Description: Female patient, 78 years old.
Medical history: COPD, low-risk MGUS IgG lambda (2008), colorectal adenocarcinoma G1, pT3 pN0 (July 2021).
In 2017 onset of inguinal lymphadenopathy with lower limbs paraesthesia, oedema, pruritus and arthralgias. At CT and
CT-PET examination supra and sub-diaphragmatic lymph node enlargement with intense uptake of 18FDG.
Laboratory tests: mild normocytic anaemia and neutrophilia.
Lymph node core biopsy performed in 2017: lymphadenopathy with marked T-interfollicular/paracortical activation. Wait
and see
Due to persistence of lymph node enlargement, inguinal lymph node exeresis was performed in March 2021.
Biopsy Fixation Details: 10% buffered formalin fixed
Frozen Tissue Available: No
Details of Microscopic Findings: Core biopsy (2017): paracortical expansion due to the presence of small to medium
sized lymphocytes, with a minor amount of blastic cells, growing around remnants of germinal centers.
Lymph node (2021): structure effaced by a proliferation of small to medium sized cells with slightly irregular nuclei and
moderate amount of clear cytoplasm, admixed with sparse large “blast-like” elements, expanding the paracortical area. Bcell compartment limited to nodules of small to medium sized elements, without identifiable germinal centres but with
presence of a dendritic meshwork mildly expanded. A slight increase of the venular density was also observed.
Immunophenotype: The “paracortical” elements were BetaF1+, CD2+, CD3+/-, CD4+, CD5+, CD7+, PD1+/-, CD10-/+,
Bcl6+/-, CXCL13+/-, Perforin-, Granzyme B-, CD56-, CD57-, CD30-/+ (20%, mainly in large size cells, with co-expression
of MUM1), ALK-, CD15-, EBV-EBER-/+ (positive in sparse small elements). Proliferative index (Mib1/Ki67): 20%.
B-cell nodules stain for pan-B antigens, with no co-expression of germinal center antigens.
A minority of small reactive CD8+ T-cells was observed, with focal cytoplasmic positivity for S100, admixed with histiocytes
and sparse eosinophils and plasma cells.
Cytogenetics: Not performed
Molecular Studies: TCRG clonality assessment revealed a monoclonal pattern in all regions investigated, with a peak of
comparable size in both specimens.
Proposed Diagnosis: Nodal peripheral T―cell lymphoma with T follicular helper phenotype (WHO 2017)
Interesting Feature(s) of Submitted Case: This case represents an unusual form of indolent and paucisymptomatic
follicular T-cell lymphoma with localized lymph node involvement.
The re-examination of the previous lymph node biopsy revealed similar features, highlighting the substantial indolent
course of disease (4 years).
Apparently good prognosis; clinical course of follicular T-cell lymphoma is yet to be fully characterized, due to its rarity and
to paucity of data.
Correlation with clinical features is essential.
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EAHP22-LYWS-1441
A MONOMORPHIC T/NK-CELL POST-TRANSPLANT LYMPHOPROLIFERATIVE DISORDER IN A KIDNEY
TRANSPLANT RECIPIENT
Pierre Isnard* 1, Julie Bruneau1, Ludovic Lhermitte2, Lucile Couronné2, Sophie Kaltenbach2, Chantal Brouzes2, Josette
Briere1, Elsa Poullot3, Alexandre Karras4, Olivier Hermine5, Vahid Asnafi2, Thierry Jo Molina1
1Pathology, 2Hematology Laboratory, Necker, 3Pathology, Henri Mondor, 4Nephrology, HEGP, 5Hematology, Necker,
Paris, France
Case Description: 66-year-old male patient with kidney transplant (11 month earlier) for diabetic nephropathy. Induction
therpay: basiliximab. Maintenance treatment: steroids, mycofenolate mofetil (MMF) and calcineurin inhibitors.
Clinical data associating: asthenia, weight loss, ascites and meningitis.
TDM-scan analysis showed generalized lymphadenopathy (above and below the diaphragm) with splenic
hypermetabolism. Stage III.
Flow cytometry on blood, cephalo spinal fluid and ascites fluid showed pathological mature T-cell: CD3+, CD4low, CD7-,
DR- and CD25-.
Myelogram showed 10% of pathological mature T-cell.
Needle biopsy of a left axillary lymph node
In total: Stage 4 T/NK-cell post-transplant lymphoproliferative disorder with peritoneal, meningeal, medullary and
peripheral blood involvement.
Treatment consisted of six courses of MTX-CHOP.
Complete remission at the end of treatment.
Biopsy Fixation Details: Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: The lymph node architecture was completely effaced by a diffuse proliferation of
medium to large-sized cells with irregular, pleomorphic and hyperchromatic nuclei having one or more relatively prominent
nucleoli.
Immunophenotype: The neoplastic T cells expressed T-cell antigens including CD2, CD3, CD5 with low CD4 and lack of
CD7. Moderate numbers of reactive CD8+ T cells was present. The tumour cells showed the immunophenotype of T
follicular helper cells (TFH), expressing CXCL13, ICOS, BCL6, and PD1. However, no CD10 expression was found.
Heterogeneous expression of CD30 was found. A High Ki-67 proliferative index was observed estimated at 80%.
Follicular dendritic cell meshworks expressing CD21 was expanded with an extrafollicular pattern. Moderate number of B
immunoblasts (CD20+, CD30+) was present some of which were positive for EBV by in situ hybridization for EBVencoded small RNA (EBER).
Cytogenetics: No
Molecular Studies: NGS analysis of a large panel of recurrently mutated genes in T-lymphoid lymphoma found the
pathogenic variants of: ARID1A (Q1473*), CD28 (D124E), KMT2C (L3311F) and SETD2 (D124E).
Proposed Diagnosis: Monomorphic T/NK-cell post-transplant lymphoproliferative disorder, nodal Peripheral T-cell
lymphoma with T follicular helper phenotype subtype
Interesting Feature(s) of Submitted Case: Post-transplant lymphoproliferative disorders of T- or NK-cell origin are rare
entities.
Data regarding PTCL with TFH phenotype and AITL in the setting of immunosuppression are very limited.1
As previously described, we found three mutations of epigenetic modifier: ARID1A, KMT2C and SETD2. 2
CD28 (D124E) mutation might contribute to the TFH phenotype of this PTLD of T-cell origin.3
We did not find other frequent mutations occurring in T-LAI or nodal PTCL with TFH phenotype : TET2, RHOA or IDH2.4
References: 1.
Swerdlow SH, Campo E, Pileri SA, et al. The 2016 revision of the World Health Organization classi
fi cation of lymphoid neoplasms. Blood 2016;127(20):2375–91.
2.
Margolskee E, Jobanputra V, Jain P, et al. Genetic landscape of T- lymphoproliferative disorders and NK-cell posttransplant lymphoproliferative disorders. Oncotarget 2016;7(25).
3.
Rohr J, Guo S, Huo J, et al. Recurrent activating mutations of CD28 in peripheral T-cell lymphomas. Leukemia
2016;30(5):1062–70.
4.
Dobay MP, Lemonnier F, Missiaglia E, et al. Integrative clinicopathological and molecular analyses of
angioimmunoblastic T-cell lymphoma and other nodal lymphomas of follicular helper T-cell origin. Haematologica
2017;102(4):e148–51.
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EAHP22-LYWS-1449
PERIPHERAL T-CELL LYMPHOMA AND PERPLEXING CYTOPENIAS
Marietya Lauw* 1, Robert Ohgami2, Karthik A. Ganapathi1
1Laboratory Medicine, 2Anatomic Pathology, University of California, San Francisco, San Francisco, United States
Case Description:
The patient is a 59-year-old man who presented with a several month-history of fatigue and night sweats. A CBC showed
cytopenias with WBC 1.3 x 109/L, ANC 0.1 x 109/L, ALC 0.5 x 109/L, Hb 12.5 g/dL, platelets 104 x 109/L.
CT scan showed splenomegaly and mild hepatomegaly. PET-CT scan showed mildly hypermetabolic bilateral cervical
lymph nodes, left axillary lymph node and increased diffuse FDG uptake in the bone marrow.
The patient underwent a right cervical lymph node (LN) biopsy and a bone marrow (BM) biopsy.
Biopsy Fixation Details:
LN - Formalin fixation
BM - Decalcification, formalin fixation
Frozen Tissue Available:
None
Details of Microscopic Findings:
LN
Interfollicular areas focally expanded by a population of small-medium lymphocytes with mature chromatin and pale
cytoplasm. Scattered interspersed histiocytes and rare eosinophils noted. Vascular proliferation or Hodgkin/ReedSternberg-like cells not identified.
BM
Hypercellular, ~ 80% cellularity. Progressive trilineage hematopoiesis with erythroid predominance. No overt morphologic
dysplasia in any lineage. Blasts not increased (< 5%). No ring sideroblasts identified. No overtly atypical lymphoid cells or
aggregates noted.
Immunophenotype:
Immunohistochemistry (IHC) and flow cytometry (FC):
LN IHC
Normal follicles and mildly expanded interfollicular areas with small/medium T-cells
Increased CD4: CD8 ratio and increased PD1-positive cells
No expression of CD10, BCL6 or CXCL13 on the PD1-positive cells
No expansion of dendritic cell meshworks
Increased proliferation index in the interfollicular areas
No significant CD30 or EBV-positive cell population
LN FC
Abnormal CD4-positive T-cell population, co-expressing CD2, weak CD3, and CD5 without co-expression of CD7, CD8,
CD10, CD34, or CD56.
Increased CD4:CD8 ratio: 5.7:1
BM IHC
Increased CD3-positive T-cells, seen singly and in small clusters.
A subset of the T-cells is medium-sized with irregular nuclei and moderate cytoplasm
A subset of these T-cells show loss of CD7 expression
PD1 and CXCL13 highlight a subset of T-cells, seen singly and in small clusters
BM FC
Abnormal CD4-positive T-cell population with brighter CD2, weak CD3, CD4, CD5, CD25, weak-absent CD26, CD52,
weak-variable CD57 (subset), and weak TCR ab without expression of CD7, CD8, CD10, CD30, CD34, CD56 and TCR
gd.
No increase in myeloid blasts or abnormal blast population.
Cytogenetics:
BM
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Normal male karyotype; 46,XY[18]
Negative for MDS and AML FISH
Molecular Studies:
LN
Positive for clonal TCR beta and gamma gene rearrangements.
Positive for TET2 p.Q1702 pathogenic mutation (VAF = 8%)
BM
Positive for TET2 p.Q1702 pathogenic mutation (VAF = 10.1%)
Proposed Diagnosis:
LN
Peripheral T-cell lymphoma (not enough evidence to classify as PTCL of TFH origin based on available immunostains).
BM
Involvement with T-cell lymphoma, ~ 5% of marrow cellularity
Hypercellular marrow with erythroid predominance and blasts < 5%
No overt morphologic or cytogenetic evidence of myeloid neoplasm
Interesting Feature(s) of Submitted Case:
Subtle involvement of LN and BM by T-cell lymphoma.
Immunophenotype suggestive but not diagnostic of TFH origin.
BM shows no morphologic or karyotypic evidence of MDS.
Atypical T-cells are ~ 33% of total events in the LN and ~ 4.5% of total events in the BM.
Shared TET2 mutations in the LN (VAF ~ 8%) and BM (VAF ~ 10%).
TET2 mutant VAF and lymphoma burden raises the following question - Is the mutation seen in the neoplastic T-cells,
myeloid cells or shared?
TET2 mutation and patient’s cytopenias raises these etiologies
? Clonal hematopoiesis (CHIP) + cytopenias due to cytokine effect by the T-cell lymphoma
? Clonal cytopenias (CCUS) + T-cell lymphoma
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EAHP22-LYWS-1453
POST THERAPY ABUNDANCE OF HRS CELLS IN A KNOWN CASE OF TRANSFORMED AITL MIMICKING
HODGKIN LYMPHOMA
Saumyaranjan Mallick* 1, Surabhi Jain1, Prashant Ramteke1, Ranjit Sahoo2, Ajay Gogia2
1PATHOLOGY, 2Medical Oncology, ALL INDIA INSTITUTE OF MEDICAL SCIENCES, New Delhi, India
Case Description: A 46-year-old patient presented with generalize lymphadenopathy along with presence of Bsymptoms of weight loss and decreased appetite for ten months. Peripheral smear and bone marrow biopsy was within
normal limits. Biopsy from cervical lymphnode done. A diagnosis of AITL with DLBCL was considered The patient was
given R2CHOP therapy followed by RCHOP, with partial response to therapy. However, subsequent PET scans showed
evidence of progressive disease in six months. A repeat excisional biopsy of cervical lymph node done.
Biopsy Fixation Details: 10% Neutral Buffer Formalin
Frozen Tissue Available: NO
Details of Microscopic Findings: Base line: Diffuse effacement of architecture with presence of polymorphous
population of cells consisting of lymphocytes, plasma cells and few eosinophils. Intermediate sized atypical lymphoid cells
with increased high endothelial venules and arborizing vessels were noted. Presence of sheets of atypical large lymphoid
cells with prominent nucleoli were noted along with the above.
AT relapse : A repeat excisional biopsy of cervical lymph node showed diffuse effacement of architecture by polymorphous
population of cells with presence of numerous characteristic Reed-Sternberg (RS) like cells with prominent eosinophilic
nucleoli along with many mummified RS-like cells. A predominant mature lymphoid population was present in the
background along with intermediate sized atypical lymphoid cells with clear cytoplasm
Immunophenotype: Base line : The intermediate sized lymphoid cells are immunopositive for CD3, CD4, PD1, ICOS
(focal) while negative for CD8, CD15, CD30 and CD10. The large atypical cells are immunopositive for CD20, PAX5
(strong), CD30 (focal) while negative for CD15 and EBV-LMP1.
Repeat biopsy: Intermediate sized atypical lymphoid cells with clear cytoplasm are positive for CD3,CD4 with T-follicular
helper cell (TFH) phenotype positive for PPD1, BCl6. The RS like cells were immunopositive for CD30 (with golgi zone
accentuation) and CD20 (weak and variable). Expanded dendritic meshwork was highlighted by CD21 and CD23. (Figure
1) Immunostain for EBV-LMP1 did not highlight the RS-like cells. No atypical B-cell component was noted in the repeat
biopsy.
Cytogenetics: Not done
Molecular Studies: Clonality assay for TCR gamma, IgH and IgK ( Kit used Invivoscribe)
Base line - Clonal peak detected for TCR gamma , IGH 9FR2) and IGK
Relapse : Clonal peak detected for TCR gamma only. IGH and IGK showed gaussian curve distribution ( Polyclonal)
Proposed Diagnosis: Baase line : Composite lymphoma ( Angio Immunoblastic T cell lymphoma with DLBCL)
Relapse - Angio Immunoblastic T cell lymphoma with abudant RS like cell
Interesting Feature(s) of Submitted Case: 1. At base line both AITL and DLBCL in the same case . After treatment with
R2CHOP both the lymphoma responded, however at relapse only AITL component present
2. Due to abundant RS cell, at relapse the case mimics Hodgkin lymphoma
3. On clonality assay the the TCR gamma in both stage showed peak of same size, suggesting probabaly the same clone
evolve during relapse
4. The utility of clonality testing in differntiating PTCL with RS like cell from Hodgkin lymphoma
References: 1. Eladl AE, Satou A, Elsayed AA, Suzuki Y, Kato S, Asano N, et al. Clinicopathological Study of 30 Cases
of Peripheral T-cell Lymphoma with Hodgkin and Reed-Sternberg-like B-cells from Japan. American Journal of Surgical
Pathology. 2017 Apr;41(4):506–16.
2. Huang W, Xie J, Xu X, Gao X, Xie P, Zhou X. MUM-1 expression differentiates AITL with HRS-like cells from cHL. Int J
Clin Exp Pathol. 2015;8(9):11372–8.
3.
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EAHP22-LYWS-1463
NODAL T-CELL PROLIFERATION WITH PHENOTYPIC SWITCH MIMICKING PTCL WITH TFH PHENOTYPE IN THE
SETTING OF POLYMORPHIC EBV-RELATED LPD
Tiago Maia* 1, José Cabeçadas1
1Anatomia Patológica, Instituto Português de Oncologia de Lisboa Francisco Gentil, Lisboa, Portugal
Case Description: A 65 year-old woman presented in 2019 with asthenia and unilateral cervical lymphadenopathies that
led to lymph node dissection due to clinical suspition of occult metastatic carcinoma. Pathologic exam diagnosed a
polymorphic EBV-associated lymphoproliferative disease (presented in EAHP 2020 Lymphoma Workshop with
concordant diagnosis - EAHP20-LYWS-405). The patient remained 20 months in clinical remission without any treatment
when she developed homolateral cervical lymphadenopathies associated with asthenia (2021). Serum EBV DNA
remained undetectable. PET scan revealed small supra and infradiaphragmatic lymphadenopathies. A lymph node was
excised and a preliminary diagnosis of Peripheral T-cell Lymphoma with T-follicular helper phenotype (PTCL-TFH) was
made. Molecular studies did not support lymphoma; the patient remained under surveillance. After 32 months of follow-up
with no treatment, the patient is in good health
Biopsy Fixation Details: 10% neutral buffered formalin
Frozen Tissue Available: No
Details of Microscopic Findings: In comparison to the lymph node at diagnosis, in which architectural effacement was
subtotal with areas of preserved reactive germinal centers and partially open sinuses, lymph node at recurrence exhibited
total architectural effacement and closed sinuses. A similarly polymorphic lymphoid proliferation along with epithelioid
macrophages and dispersed Classic Hodgkin Lymphoma(CHL)-like cells were seen, in a background of small to medium
sized and some larger cells, some with cytologic atypia. High endothelial venule proliferation was inconspicuous
Immunophenotype: CHL-like cells: CD30+,CD15-,CD3-,CD20+/-,CD79a-,PAX5+(weak),BOB1+,EBER+,LMP1+
Background small to medium lymphocytes (predominant):
-first presentation (2019): CD3+,CD4+,PD1-,ICOS-,BCL6-,CD10-,CD2+,CD5+,CD7+
-clinical recurrence (2021): CD3+,CD4+,PD1+,ICOS+,BCL6+/-,Foxp3-,CD10-,CD2+,CD5+,CD7+
Cytogenetics: Not performed
Molecular Studies: PCR analysis for TCR and BCR gene rearrangements found no evidence of monoclonality in both
initial(2019) diagnosis and at the recurrence(2021)
Next generation sequencing (54 gene panel,2021): no mutations related to clonal hematopoiesis, including TET2 and
IDH2
Proposed Diagnosis: Reactive T-cell proliferation with acquisition of TFH markers in the setting of relapse of EBVassociated LPD (polymorphic,nodal)
Interesting Feature(s) of Submitted Case: 1 - PTCL-TFH (and CHL) is a diagnostic pitfall in Polymorphic EBVassociated LPD.
2 - Extrafollicular T-cell proliferations exhibiting 2-3 TFH markers (specially PD1/ICOS/BCL6) are not diagnostic of PTCL,
even in the context of total architectural effacement, a feature underemphasized in the literature and reported by Jaffe et
al in marginal zone lymphoma.
3- T-cells in the background of EBV-associated LPD preserve immunologic plasticity with possible acquisition of some
TFH markers over time. This paralels the known functional switch of CD4+ T-cells from effector T-helper cells to
regulatory cells, either Treg(CD4+/CD25+/Foxp3+) or Tr1(CD4+/CD25-/Foxp3-), that may co-express PD1/ICOS/BCL6.
4 – Chronic EBV activation has been shown to drive functional switch of CD4+ T-helper-cells to Tr1-cells. This implies
immunophenotypic changes in T-cells reminiscent of this case.
5- One important practical consequence is that markers with good sensitivity and specificity to newly recognized subtypes
of CD4+ T-cells other than TFH-cells (e.g. Tr1-cell markers:Blimp1+/LAG3+?) may clarify if these extrafollicular
CD4+/PD1+/ICOS+ T-cells are true regulatory T-cells and not TFH-cells recruited to extrafollicular sites, with potential
diagnostic impact on workup of T-cell proliferations
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EAHP22-LYWS-1422
CLONAL LOCAL PLASMA CELL PROLIFERATION ASSOCIATED WITH T-VEC INJECTION FOR CUTANEOUS
MALIGNANT MELANOMA
Mihai Merzianu* 1, Paul Bogner1, Jerry Wong1
1Pathology, Roswell Park Comprehensive Cancer Center, Buffalo, United States
Case Description: The patient is a 95-year-old man diagnosed in 2005 with BRAF-mutated malignant melanoma of the
left calf initially excised with clear margins and a negative sentinel lymph node. In 2011, an isolated focus of in-transit
melanoma occurred with multiple recurrences over the years and locoregional but not distant spread. These have been
treated with wide excisions, left leg isolated limb infusion, dabrafenib/trametinib and, more recently, intralesional
talimogene laherparepvec (T-VEC). He remained disease-free until the spring of 2021 when he developed a new lesion of
the proximal anterolateral left lower leg.
In 2013, a staging PET scan showed no evidence of metastatic melanoma but identified an avid focus in the parotid gland
which was diagnosed as follicular lymphoma on fine needle aspiration. The same nodule was virtually unchanged for 6
years.
The patient started T-VEC injections on 5/15/20 and a PET scan 8 weeks later showed partial response with resolution of
several in-transit lesions, likely reactive left inguinal nodes, and stable left parotid mass. A biopsy of the injection site was
performed to evaluate for residual melanoma.
Biopsy Fixation Details: Formalin-fixed, paraffin-embedded tissue
Frozen Tissue Available: No
Details of Microscopic Findings: Several previous biopsies and excisions of recurrent melanoma from 2011, 2013,
2020 and 2021 were reviewed. None showed local inflammatory response and plasma cells were virtually absent. The
parotid core biopsy shows a low-grade follicular lymphoma without plasma cell differentiation, similar morphologically to
2013 tumor. Both samples were limited, obtained by fine needle aspiration and core needle biopsy.
The punch biopsy at the T-VEC injection site showed scattered lymphocytes and sheets of plasma cells involving the
dermis and subcutis. Plasma cells exhibited mild nuclear pleomorphism with occasional hyperchromasia and numerous
immunoglobulin eosinophilic crystals but no prominent nucleoli or Dutcher bodies. Rare giant cells, frequent T cells and
sparse B cells were seen. No follicular dendritic networks or germinal centers were identified. Patchy necrosis was
present, presumably treated tumor, but no viable melanoma cells were seen.
Immunophenotype: The atypical plasma cells expressed CD138, kappa, MUM1, CD19 (subset), and were negative for
CD3, CD5, CD10, CD21, CD56, BCL-1, CD117 and lambda immunoglobulin light chain. SOX10 was negative for residual
melanoma.
The parotid follicular lymphoma had typical immunoprofile expressing CD10, CD20, CD23, BCL2 and BCL6. Only sparse
polytypic plasma cells were present around the tumor.
Cytogenetics: .
Molecular Studies: B cell clonality studies were positive with primers for IgH (FR1: 323 bp, FR3: 96 bp) and IgK (tube A:
144, 182, 196 bp, tube B: 282 bp)
Proposed Diagnosis: Clonal plasma cell reaction associated with T-VEC local infiltration for recurrent melanoma
Interesting Feature(s) of Submitted Case: 1. Talimogene laherparepvec (Imlygic) is a novel oncolytic viral
immunotherapy derived from herpes simplex virus type 1, genetically modified to stimulate antitumour immune response
(1)
2. Only 3 cases of plasma cell proliferation at TVEC infiltration site, 2 of which were clonal, have been described to date
(2)
3. Since many viruses induce a humoral immune response, this represent the underlying mechanisn of this unusual
reaction
4. Pathologist awareness will prevent diagnostic overcalling. Systemic workup for plasma cell neoplasm could be
considered although it was negative in all patients tested to date (2)
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