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EAHP22-ABS-1631
GENETIC DRIVERS OF CLONAL HEMATOPOIESIS IN PATIENTS WITH TELOMERE BIOLOGY DISORDERS
Christopher M. Sande* 1, Stone Chen2, Natasha Stanley2, 3, Shannon Zheng2, Bolormaa Munkhbileg2, 3, Kathy Guo2, 3,
Ryan Hausler2, Ping Lin2, 3, Peter Nicholas3, 4, F. Bradley Johnson1, Timothy Olson3, 4, Daria Babushok2, 3
1Department of Pathology and Laboratory Medicine, 2Division of Hematology-Oncology, Department of Medicine, Hospital
of the University of Pennsylvania, 3Comprehensive Bone Marrow Failure Center, 4Division of Oncology, Department of
Pediatrics, Children’s Hospital of Philadelphia, Philadelphia, United States
Background: Telomere biology disorders (TBD) are a heterogeneous group of inherited bone marrow failure diseases
caused by genetic defects in telomere maintenance. The resultant telomere shortening in TBD patients leads to a multisystem disease, manifesting as cytopenias, mucocutaneous abnormalities, pulmonary fibrosis, cirrhosis, and cancer
predisposition. Notably, TBD patients have an increased risk of myeloid malignancies relative to the general population. In
previous studies, our group and others have identified a high proportion of TBD patients with clonal hematopoiesis, yet
somatic mutations associated with normal aging and sporadic MDS were infrequent. Early clonal events underlying MDS
and leukemia predisposition in TBD remain poorly understood.
Materials and Methods: To determine drivers of pre-malignant, clonal evolution in TBD, we performed a comprehensive
analysis of clonal hematopoiesis in 67 TBD patients recruited from 2010 through 2022, a part of two IRB-approved patient
registries. The TBD diagnosis was established using a combination of lymphocyte telomere lengths, genetic testing, and
clinical criteria. Clonal hematopoiesis was analyzed, as available, using a combination of X chromosome inactivation,
metaphase cytogenetics, cytogenetic arrays, whole-exome sequencing, and massively parallel sequencing via targeted
hematologic neoplasm panel and/or custom 305-gene panel with telomere maintenance, DNA damage response (DDR),
and cell senescence pathway genes.
Results: Clonal hematopoiesis, as measured by any modality, was identified in 29/67 (43.3%) of patients. The most
commonly mutated genes were ATM (10 mutations in 5 of 54 (9.3%) analyzed patients) and TP53 (5 muta-tions in 4 of 56
(7.1%) analyzed patients). ATM mutations were seen in patients with severe telomere shortening and severe extrahematopoietic manifestations: 2 had TERC-associated TBD (n=2 patients, with 2 and 4 ATM mutations each) and 3 had
no established genetic diagnosis. Three patients with ATM variants were followed for over 2 years with stable blood
counts; two subsequently developed worsening cytopenias, which was associated with development of additional
mutations (subclonal acquisition of an NPM1 variant in one patient, and clonal replacement with a TP53-mutant clone in
another patient). An additional 11 somatic mutations were identified in genes involved in cell senescence, DDR, and
telomere maintenance, including KAT6A, KAT6B, PALB2, TELO2, TOP1, and RTEL1. Somatic reversion of TBDassociated germline lesions was identified in 2 patients, one with reversion of a DKC1 variant and the other with 3q loss of
heterozygosity and reversion of a TERC variant. Other hematologic malignancy-associated genes were mutated in 7
patients (12.5%), most frequently involving spliceosome genes (U2AF1 n=2, SF3B1 n=1), and 4 of 7 patients with MDSassociated mutations transformed to MDS, with mutations in NPM1, RUNX1, SF3B1, WT1, and FLT3. Acquired
cytogenetic changes occurred in 7/48 of evaluable patients (14.6%), the most common being a gain of 1q, identified in 4
patients (8.3%). Two patients (4.2%), both with mutations in TP53, developed complex karyotype.
Conclusion: We identified somatic disruption of key DDR genes, ATM and TP53, as main drivers of pre-malignant clonal
evolution, particularly in TERC-mutated patients. Our findings point to telomere dysfunction-induced DDR and cellular
senescence mechanisms as the main drivers of bone marrow failure and clonal selection in this patient population.

4

EAHP22-ABS-1604
TOPOGRAPHIC ANALYSIS OF HUMAN HAEMATOPOIESIS IN HEALTH AND AGING AT SINGLE CELL
RESOLUTION USING MULTIPARAMETRIC IN SITU IMAGING
Sanjay S. Patel* 1, 2, 3, Viktor Svekolkin2, Arina Varlamova2, Ilia Galkin2, Itzel Valencia3, Caitlin Unkenholz3, Aida Akaeva4,
Sofia Smirnova2, Pavel Ovcharov2, Margarita Polyakova2, Dmitrii Tabakov2, Ekaterina Postovalova2, Eleonora
Koltakova2, Isha Sethi2, Alexander Bagaev2
1Division of Hematopathology, Pathology and Laboratory Medicine, Weill Cornell Medical College, New York,
2BostonGene Corporation, Waltham, 3Multiparametric In Situ Imaging (MISI) Laboratory, Weill Cornell Medical College,
New York, 4Multiparametric In Situ Imaging (MISI) Laboratory, BostonGene Corporation, Waltham, United States
Background: The spatial topography of haematopoiesis has largely been studied using murine models alone. These
studies have informed our current understanding of haematopoietic stem and progenitor cell (HSPC) biology, and features
of the niche in healthy and diseased states. In this study, we investigated the topography of human haemtopoiesis in
health and aging by analyzing intact bone marrow core biopsy tissues at single cell resolution using a pipeline involving
multiplex immunofluorescence-based tissue staining, whole tissue imaging, artificial intelligence (AI)-driven digital image
analysis, and robust computational bioinformatics.
Materials and Methods: The cohort included young (<20yrs, n=11, NBM-Y), middle-aged (20-60yrs, n=5, NBM-MA), and
older (>60yrs, n=13, NBM-O) patients without diagnostic evidence of a marrow-based hematologic disease. Decalcified
human bone marrow core biopsy tissues were prepared by multiplex immunofluorescence-based (MxIF) staining with
DAPI and CD34, CD38, CD117, CD71, CD15, and CD61 antibodies and whole-tissue imaging. BostonGene analyzed the
resulting images using a proprietary AI-based imaging platform to identify cells by segmentation performed with the pretrained instance segmentation neural network. Cell types were identified using a combination of size characteristics and
mean marker expression values/marker combinations. Pathologists manually masked fat and bone trabeculae. MxIF
outputs were correlated with orthogonal quantitative data. Statistical significance was set at p<0.05).
Results: The following unique cell types were identified: myeloblasts, proerythroblasts, erythroid normoblasts, maturing
granulocytes, megakaryocytes, mast cells, plasma cells, and B-cell precursors (hematogones). We identified a positive
correlation between the M:E ratio, as originally determined by manual aspirate differential, and the ratio of maturing
myeloid to erythroid elements as determined by MxIF analysis (p<0.05). We observed a positive correlation between age
and the fat:cell ratio (r=0.41). The percentages of B-cell precursors, myeloblasts, proerythroblasts, and promyelocytes
were significantly higher in NBM-Y compared to NBM-MA or NBM-O patients; no quantitative differences were identified
among other cell types. NBM-Ys were associated with significantly smaller HSPCs, myeloblasts, and promyelocytes, but
larger megakaryocytes . Further spatial analyses identified 15 distinct cellular communities; NBM-Ys were associated with
a smaller percentage composition of erythroid (EN2) and non-hematopoietic cell-enriched (H2, U2) communities, but
greater myeloid-enriched communities (MG1, MG3, and MG4). Additionally, NBM-Ys showed significantly greater
densities of hematogones, myeloblasts, proerythroblasts, and promyelocytes within 75μm trabeculae, myeoblasts and
proerythroblasts within 75μm CD34+ vasculature, myeloblasts and proerythroblasts within 75μm fat as compared to
samples from both older age groups.
Image / figure:
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Conclusion: We describe a pipeline for comprehensive, single cell-based multiparametric in situ analysis of human bone
marrow tissue. Using this pipeline we identified significant differences in cell size characteristics, cellular densities and
spatial organization of nomal human bone marrow samples from young and older patients. Ongoing and future work will
be aimed at further dissection of the haematopoietic niche and marrow topography in human samples from patients with
myelodysplasia and other myeloid neoplasia, to better understand the perturbation of intact marrow organization
associated with known genetic aberrations.
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EAHP22-ABS-1527
RAS MUTATIONS IN ACUTE MYELOID LEUKEMIA WITH MONOCYTIC DIFFERENTIATION: MORE THAN MEETS
THE EYE?
Tanvi Verma* 1, Pritam Tayshetye2
1Pathology and Laboratory Medicine, 2Hematology-Oncology, Allegheny Health Network, Pittsburgh, United States
Background: The current WHO classification recognizes Acute Myeloid Leukemia (AML) with mutated NPM1 and
biallelic CEBPA mutation as specific AML classification categories. Some other mutations like FLT3-ITD have prognostic
significance as well as known targetable drug therapy. RAS mutations have been detected in AML cases over the years.
We aimed to assess our institutional experience with regards to the frequency of RAS mutations in AML with monocytic
differentiation, and to study their prognostic and clinical significance.
Materials and Methods: We conducted a retrospective analysis of 70 cases of AML with monocytic differentiation at our
institute from January 2017 to August 2021. We identified 65 patients who had molecular profiling completed through
Neogenomics myeloid disorders test, employing a combination of Next-Generation Sequencing and other molecular
methods. The test is a 54 gene panel targeting known mutations associated with AML and other myeloid disorders.
Patients with RAS mutations were analyzed for multiple clinical parameters and compared with patients without RAS
mutations.
Results: We found 20 cases with KRAS/NRAS mutations (Cohort A) and 38 cases with non-RAS mutations (Cohort B).
Seven cases were deceased shortly after diagnosis (disease-related complications, co-morbidities, poor performance
status) and did not receive any AML-directed therapy and were excluded from the analysis. The median age was 63 years
and 66 years in cohort A and cohort B respectively. Female patients comprised 45% and 47% in cohorts A and B
respectively with the rest being males. Rate of allogeneic stem cell bone marrow transplantation was 40% and 42% in
cohorts A and B respectively. The median overall survival (mOS) was 9.5 months in cohort A and 12.9 months in cohort
B. Among the transplanted patients, the mOS was 18.6 and 27.2 months in cohorts A and B respectively whereas among
the non-transplanted patients it was 6.1 and 9.6 months respectively.
Conclusion: Our analysis indicates that patients with AML with monocytic differentiation and RAS mutations have
noticeably lower survival compared to patients without RAS mutations irrespective of age, sex or stem cell transplantation
status. Stem cell transplantation can increase survival however it still remains lower compared to non RAS-mutated
patients. Limitations of the analysis include small sample size and retrospective nature of analysis. Investigation with
larger cohorts would be needed to further explore the clinical implications of RAS mutations with other established riskstratification criteria and whether RAS mutations merit a definitive prognostic designation such as FLT3-ITD. Clinical trials
evaluating the efficacy of RAS mutations-directed therapy in AML may need further exploration.
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EAHP22-ABS-1498
GIOVANNI GHEDINI AND THE ORIGIN OF BONE MARROW BIOPSY
Marco Pizzi* 1, Gianni Binotto2, Giulia Rigoni Savioli3, Angelo Paolo Dei Tos1, Attilio Orazi4
1Department of Medicine - DIMED; Surgical Pathology and Cytopathology Unit, University of Padova, 2Hematology and
Clinical Immunology Unit, Padova University Hospital, 3Central Medical Library “Vincenzo Pinali” – Section of Ancient
Books and Special Collections, University of Padova, Padova, Italy, 4Department of Pathology, Texas Tech University
Health Sciences Center, El Paso, United States
Background: Drilling into the bone marrow (BM) is one of the oldest medical procedures, dating back to more than 7000
years ago1. The first attempts to obtain BM samples were independently undertaken by Pianese 2 and Wolff3 in 1903.
However, the introduction of BM examination into clinical practice owns much to Giovanni Ghedini (1877-1959), an Italian
physician of the early 1900s. Ghedini’s contribution to diagnostic haematology is poorly investigated. Herewith, we review
the historical background of Ghedini’s work and his methodology, paying tribute to his original idea of combining smear
cytology and biopsy histopathology.
Materials and Methods: This work is based on documents retrieved from the Section of Ancient Books - Central Medical
Library of Padua University, Italy.
Results: Ghedini’s idea stemmed from the need of clarifying the biology of blood disorders and of solving difficult cases.
To do this, he first focused on autopsies and animal models. Since 1908, he also applied microscopy to living patients by
performing BM biopsies form the proximal tibia4-5, as it was easily accessible and far from life-threatening vessels. BM
biopsy was performed by electric drilling of the bone and by aspiration of medullary blood and bone fragments 5. BM
samples were submitted for both cytological and histological examination. In fact, Ghedini recognized the importance of
combining smear cytology and biopsy histopathology, realizing that the two techniques complement each other 4.
Ghedini’s proposal stemmed from the scientific background of his time. In the 19th century, Prussian universities fostered
medical research by promoting the use of new tools, including microscopes. These were soon applied also to clinical
practice, leading to microscopy-based diagnoses as early as 1847. From Prussia, this approach spread all over Europe,
reaching Italy in the 1880s6. Such scientific context influenced Ghedini’s practice, suggesting the application of BM
studies to clinical haematology. Ghedini was aware of the limits of his proposal, being specifically concerned with the low
cellularity of proximal tibia BM. Many later physicians had the same concerns and proposed alternative sites for BM
evaluation1. Eventually, in the 1940s, the posterior iliac crest became the preferred site for BM sampling. Since then,
many developments occurred in ancillary techniques, leading to BM biopsy, as we know it today.
Image / figure:

Conclusion: The application of microscopy to clinical practice marked a turning point in the history of Medicine. Despite
many achievements in ancillary techniques, BM morphology remains pivotal for the diagnosis of blood disorders. Thus,
integrating “old-fashioned” microscopy with molecular/phenotypic studies is the key for any advancement of clinical
haematology.
References:
1. Parapia, L. Br J Haematol 2007;139:14–9.
2. Pianese, M. Gazz intern med chir 1905;265.
3. Wolff, P. Deutsche med. Wchnschr 1903;10:165.
4. Ghedini G. Clin Med Ital 1908;47:724–36.
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5. Ghedini G. Gazz Osp Clin 1908;14:140–1.
6. Malkin H. Ann Diagn Pathol 1998;2:79–91.

9

BONE MARROW POSTERS

10

EAHP22-ABS-1472
FIBROUS VS. HISTIOCYTE-RICH PATTERNS OF MARROW INVOLVEMENT BY CLASSIC HODGKIN LYMPHOMA
ARE CLUES FOR DIAGNOSIS AND SUBTYPING
Shih-Sung Chuang* 1, Hsin-Ni Li2, Ren Ching Wang3
1PATHOLOGY, CHI-MEI MEDICAL CENTER, Tainan, 2PATHOLOGY, Taichung Veterans General Hospital,
3PATHOLOGY, China Medical University Hospital, Taichung, Taiwan
Background: Classic Hodgkin lymphoma (CHL) is a B-cell lymphoma with scanty neoplastic cells in a rich inflammatory
background, with four histological subtypes with different epidemiological features. Bone marrow involvement by CHL is
infrequent and subtyping CHL from the bone marrow is not suggested as there might be discordant histopathology
between the primary tumors and bone marrow specimens. In this study we aimed to identify the histopathological features
and patterns of bone marrow involved by CHL and tried to correlate these features/patterns with their subtypes.
Materials and Methods: We searched the databases of our institutes at the Taichung Veterans General Hospital,
Taichung, and Chi-Mei Medical Center, Tainan, Taiwan for BM cases involved by CHL from January 2000 to December
2019. The study was approved by Internal Review Board. We reviewed the medical records for pertinent clinical
information and follow-up results. We reviewed the histopathology, performed Masson trichrome and reticulin stains,
immunohistochemistry, and classified the cases with marrow involvement into two patterns (fibrous vs. histiocytes-rich)
and correlate these with clinicopathological parameters.
Results: Among the 23 recruited cases, the frequencies of mixed cellularity (MC; 48%, 11/23) and nodular sclerosis (NS;
44%, 10/23) were similar. There were two patterns of marrow involvement: Pattern A (fibrous), space-occupying lesions
with alternating hypo- and hyper-cellular areas against a fibrotic background with dilated sinusoids, and Pattern B
(histiocyte-rich), ill-defined granulomas in which histiocytes merged with normal hematopoietic and inflammatory cells.
Pattern A was more frequent in patients with CHL-NS than CHL-MC (100% vs. 18.2%; p < 0.001). Diagnostic Hodgkin
cells and Reed-Sternberg (HRS) cells were identified in all cases, while HRS variant lacunar cells were occasionally
discovered, particularly in the CHL-NS subtype (NS 100% vs. MC 9%; p < 0.001). The frequency of EBV-association was
higher in MC (64%) than in NS (36%) subtype, but not statistically significant. Of the two patterns of marrow involvement,
Pattern A was more commonly associated with NS subtype and less frequently associated with EBV.
Table. Comparisons of bone marrow involvement by CHL between nodular sclerosis (NS) and mixed cellularity
(MC) subtypes.
NS (n=10)
MC (n=11)
p value
21.0 (19.0-35.3) 56.0 (30.0-63.0) 0.045*
<0.001**
A
10 (100%)
2 (18%)
B
0 (0%)
9 (82%)
Lacunar cell
<0.001**
Absent 0 (0%)
10 (91%)
Present 10 (100%)
1 (9%)
Fibrotic grade
3 (2.0-3.0)
2 (2.0-3.0)
0.039*
Mann-Whitney U test. Median (IQR)
Chi-square test or Fisher’s exact test. *p < 0.05, **p < 0.01
Abbreviation: MC, mixed cellularity; NS, nodular sclerosis.
Age
Pattern

Conclusion: Most of the marrow involvement by CHL could be classified into fibrous or histiocytes-rich subtypes.
Recognizing the patterns of marrow involvement is important for diagnosis and may contribute to the subtyping of CHL.
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EAHP22-ABS-1482
IN TAIWAN THE PROGNOSIS OF MYELODYSPLASTIC SYNDROME WITH DEL(5Q) ALONE IS BETTER THAN
THOSE WITH DEL(5Q) PLUS ONE ADDITIONAL CYTOGENETIC ABNORMALITY
Shih-Sung Chuang* 1, Ching-Fen Yang2, Chih-Yi Hsu2
1PATHOLOGY, CHI-MEI MEDICAL CENTER, Tainan, 2PATHOLOGY, Taipei Veterans General Hospital, Taipei, Taiwan
Background: Myelodysplastic syndrome (MDS) with isolated del(5q), or 5q minus syndrome, is redefined in the current
2017 WHO classification as an MDS in which the cytogenetic abnormality del(5q) occurs either in isolation or with one
other cytogenetic abnormality, other than monosomy 7 or del(7q), <5% blasts in marrow, <1% blasts in peripheral blood
and absence of Auer rods. Previous studies have suggested differences in MDS between Asian and Western countries.
The aim of this study was to characterize MDS patients with del(5q) in Taiwan.
Materials and Methods: We searched the cytogenetics database of the Department of Pathology and Laboratory
Medicine at Taipei Veterans General Hospital (VGH-Taipei), Taipei, Taiwan from January 2000 to December 2020 for
MDS cases with del(5q). Diagnoses of MDS were made according to the 2017 WHO classification. We collected marrow
blast counts, cytogenetic results, and the levels of haemoglobin, absolute neutrophil count and platelet at diagnosis, and
follow-up data from electronic medical records for statistical analysis.
Results: We recruited 32 MDS patients with del(5q), including del(5q) alone (Group A; n=11), del(5q) with one additional
cytogenetic abnormality other than monosomy 7 or del(7q) (Group B, del(5q)+1; n=6), and del(5q) with ≥2 additional
cytogenetic abnormalities (Group C; n=15). The median age of all patients was 76 years. Groups A and B patients were
predominantly females. Anaemia alone was present only in Groups A and B patients (Group A, 27%; B, 17%; C, 0%).
Bicytopenia or pancytopenia occurred more frequently in patients with increasing cytogenetic complexity (Group A, 54%;
B, 66%; C, 93%). The progression-free survival (PFS) and overall survival (OS) of Group A patients were better than that
of Groups B (p=0.035 and 0.048, respectively) and C (p<0.001 and p=0.001, respectively). Multivariate analysis showed
that age >70 years old, thrombocytopenia, and karyotype other than del(5q) alone independently declined the PFS and
OS of MDS patients with del(5q). When assessing cases fulfilling the WHO criteria of MDS with isolated del(5q), only one
(9%) patient had the typical marrow morphology of 5q minus syndrome with erythroid hypoplasia and four (36%) had
hypolobated megakaryocytes. In addition, the PFS and OS of patients with del(5q) alone were significantly better than
those with del(5q)+1 (p=0.022 and 0.049, respectively).
Conclusion: The bone marrow morphology, clinical features and prognosis of MDS with del(5q) in Taiwan were different
from the “MDS with isolated del(5q)” defined in the current 2017 WHO classification. More studies from other geographic
regions are needed to see if there are geographic differences in MDS with del(5q).
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EAHP22-ABS-1537
MUTATIONS IN DISTINCT MOLECULES OF THE EXTRACELLULAR MATRIX AND THEIR EXPRESSION ARE
ASSOCIATED WITH OVERALL SURVIVAL IN MULTIPLE MYELOMA
Marietheres Evers* 1, Martin Schreder2, 3, Thorsten Stühmer4, Jordan Pischimarov1, Franziska Jundt2, 4, Regina Ebert5,
Tanja Nicole Hartmann6, Martina Rudelius1, 7, Martin Kuric5, Wyonna Darleen Rindt2, Torsten Steinbrunn 2, 8, Christian
Langer9, Sofia Catalina Heredia-Guerrero1, Hermann Einsele2, Ralf Christian Bargou4, Andreas Rosenwald1, 4, Ellen
Leich1, 4
1Institute of Pathology, University of Würzburg, 2Department of Internal Medicine II , University Hospital of Würzburg,
Würzburg, Germany, 3First Department of Medicine, Klinik Ottakring, Vienna, Austria, 4Comprehensive Cancer Center
Mainfranken, University Hospital of Würzburg, 5Department of Musculoskeletal Tissue Regeneration, University of
Würzburg, Würzburg, 6Department of Internal Medicine I, Medical Center and Faculty of Medicine, University of Freiburg,
Freiburg, 7Institute of Pathology, Ludwig-Maximilians-University München, München, Germany, 8Department of Medical
Oncology, Dana-Farber Cancer Institute, Harvard Medical School , Boston, United States, 9Department of Internal
Medicine III, University Hospital Ulm, Ulm, Germany
Background: Previous studies have shown that multiple myeloma (MM) patients accumulate point mutations in receptor
tyrosine kinases (RTKs) and adhesion molecules. Knowing that MM cell adhesion and interactions with the bone marrow
microenvironment can affect survival, proliferation and drug resistance, we aimed to investigate the role of recurrently
mutated adhesion molecules in MM.
Materials and Methods: Mutated adhesion molecules from our own whole exome sequencing (WES) dataset (n=67
longitudinal samples) were analyzed using the STRING network analysis tool. Mutation frequencies and distribution in the
gene clusters revealed by STRING analysis were assessed in our dataset and the CoMMpass IA15 study cohort of the
MM research foundation (MMRF) with both WES (n=981 patients) and RNA-Seq data (n=804 patients) available. Tumor
mutational burden (TMB) was calculated using the sum of all SNVs detected per sample in our dataset and the MMRF
WES dataset. C-Myc protein expression was previously assessed by immunohistochemistry. The mutation status was
correlated with TMB in both datasets and additionally with C-Myc protein expression in our dataset using the MannWhitney-U test. Correlation of overall survival (OS) with high (>mean/median) or low (<mean/median) gene expression
(n=644 patients) and mutation status (n=799 patients) in the CoMMpass IA15 study cohort was performed using the
Kaplan Meier (Log rank) test.
Results: STRING network analysis revealed a clustering of patient SNVs in four main clusters, all associated with the
extracellular matrix (ECM): Integrins, collagens, laminins, metalloproteinases (ADAMs, ADAMTS). Mutation frequencies
were similar in both datasets. Overall, 58% of patients in our cohort had mutations in any of the clusters compared to 57%
in the MMRF cohort. Collagens were most frequently mutated (30% vs 30%), followed by laminins (26% vs 13%),
ADAMTS (21% vs 17%), integrins (21% vs 13%) and ADAMs (9% vs 8%). The mutations were widely spread across all
the different genes with no typical hotspots. Generally, patients with mutations in any of the ECM genes did not have a
significantly worse OS compared to patients with no mutations. However, mutations in ECM molecules correlated
significantly with high c-MYC protein expression and increased TMB in our dataset. Accordingly, SNVs in certain ECM
genes had a significant impact on patient OS. Many integrins and ADAMs showed a relatively high expression level in the
MMRF RNA-Seq dataset. In contrast, ADAMTS, most laminins and collagens were expressed at rather low levels. High or
low gene expression levels of a considerable amount of integrins, laminins, collagens, ADAMs and ADAMTS were
associated with a significantly shorter or better OS.
Conclusion: Mutations as well as gene expression levels of several ECM molecules seem to have an impact on OS in
MM, highlighting their potential role as future prognostic markers and targets for novel treatment approaches.
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EAHP22-ABS-1547
CHARACTERIZATION OF MYELOID NEOPLASIA WITH ISOLATED TRISOMY 19, A SERIES OF 66 PATIENTS
Konnie Hebeda* 1, 1, Ludmila Boudova2, Nikola Ptakova2, Leonie Kroeze1, Marian Stevens-Kroef3, Maarten Corsten4
1Pathology, Radboudumc, Nijmegen, Netherlands, 2Pathology, Biopticka Laborator, Pilsen, Czech Republic, 3Genetics,
Radboudumc, nijmegen, 4Internal medicine, Meander Medisch Centrum, Amersfoort, Netherlands
Background: Trisomy 19 (+19) as an isolated karyotypic aberration in hematologic disease is rare and is reported mainly
in acute myeloid leukemia (AML), chronic myelomonocytic leukemia (CMML) and myelodysplastic syndrome (MDS),
where it predicts an intermediate risk according to IPSS-R with 25% of the patients progressing to AML within 2.5 years,
and a median survival of 2.7 years. The clinical and pathological features of these rare neoplasms are poorly defined.
Materials and Methods: We collected all available clinical data, bone marrow slides and blocks from 66 patients
identified with isolated trisomy 19 in 2 countries (Netherlands and Czech Republic) and describe their clinical and
morphological characteristics. Mutational analysis was performed on the available paraffin blocks.
Results: Median patient age was 66.3 years (range 0-90) and 26% was female. Most patients presented with MDS
(n=37), followed by myelodysplastic/myeloproliferative neoplasm (MDS/MPN, n=10) and AML (n=9). 10 cases were
unspecified myeloid neoplasms. No cases of isolated myeloproliferative neoplasm were discovered. Anemia and
thrombocytopenia were the most often reported presenting symptoms. MDS with ring sideroblasts (MDS-RS), with or
without blast excess, was frequently diagnosed (9/37). Histological review generally showed an increased, dysplastic
erythro- and megakaryopoiesis, and low CD34+ blast numbers (<5%). Moderate to severe myelofibrosis was present at
disease onset in 5 MDS patients and 5 MDS/MPN patients. Mutational analysis data were available for 8 patients; for 20
additional patients analysis of RNA (Archer) and/or DNA (Nextseq) was performed from paraffin blocks. 21 of the 28
analyzed patients had mutations in either SRSF2 or ASXL1, while SF3B1 mutations were not found, despite the presence
of RS (mutational analysis available in 5/9). Treatment in the MDS patients was mostly supportive and median follow-up
was 30 months (range 5 months to 4 years). 6 MDS patients developed AML during follow-up, 5 died of other
malignancies, after a median period of 34 months from diagnosis. In 7 of 9 AML patients clinical data were available. 5 of
them received a hematological stem cell transplantation (2 autologous and 3 allogeneic). Within the follow-up of 1 to 5
years, relapses were reported in 6 AML patients and 3 patients died after a median period of 30 months.
Conclusion: Patients with a myeloid malignancy and an isolated trisomy 19 are characterized by dysplastic erythro- and
megakaryopoiesis, low CD34+ blast numbers, presence of ringsideroblasts with absence of SF3B1 mutation and
presence of mutations in SRSF2 or ASXL1 genes.
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EAHP22-ABS-1580
SAMHD1 EXPRESSION IS UNCOMMON IN T-CELL ACUTE LYMPHOBLASTIC LEUKEMIA (T-ALL) BLASTS: A
COMPARATIVE STUDY IN BONE MARROW TISSUE AND SMEARS
Ioanna Xagoraris* 1, Angeliki Velissariou1, Nikolas Herold2, Georgios Z. Rassidakis1, Leonie Saft1
1Department of Oncology-Pathology, 2Department of Women's and Children's Health, Karolinska Institutet, Stockholm,
Sweden
Background: Sterile alpha motif and histidine/aspartic acid domain containing protein 1 (SAMHD1) limits the efficacy of
cytarabine (ara-C) (Herold et al, Nat Med. 2017;23(2):256), the backbone of treatment of acute myeloid leukemia (AML),
by hydrolyzing its active metabolite ara-CTP. High SAMHD1 expression correlates with inferior clinical outcome upon
consolidation chemotherapy with high-dose cytarabine-based regimens (Rassidakis et al, Blood Cancer J. 2018;8(11):98).
Similarly, the nucleoside analogue nelarabine, the prodrug of arabinosylguanine (araG), is effective against T-cell acute
lymphoblastic leukemia (T-ALL). Forced expression of SAMHD1 may confer resistance to AraG in T-ALL. However, the
expression of SAMHD1 in T-ALL clinical samples is unknown to date.
Materials and Methods: Three patient groups were analysed for SAMHD1 protein expression in formalin-fixed, paraffinembedded (FFPE) bone marrow (BM) specimens: A) AML (n=29), B) T-ALL (n= 31) and C) patients with reactive (control)
BM (n=20). Flow cytometry and clinical data were available for all patients. Previously validated double immunostaining
protocols and a Ventana autostainer were used including SAMHD1/CD68 and SAMHD1/CD34 for AML and
SAMHD1/CD3 and SAMHD1/CD34 for T-ALL. In addition, BM and peripheral blood (PB) smears from the same patient
groups were immunostained manually for SAMHD1 in order to test the feasibility of SAMHD1 immunostaining on cytologic
preparations. At least 500 blasts were counted to determine the percentage of SAMHD1+ cells in each case. An arbitrary
10% cutoff was used to define positivity for various statistical comparisons. Statistical analysis included the Spearman’s R
correlation coefficient, Mann-Whitney U and chi-squared tests.
Results: Using a 10% cutoff, SAMHD1 is expressed in the blasts of 21/29 (72%) AML, 1/31 (3.2%) T-ALL and 0/20 (0%)
control BM samples by immunohistochemistry on the embedded tissue samples (p<0.0001, chi-square test). In AML
group, the percentage of SAMHD1+ blasts ranged from 0%-81% in the embedded tissue and 0%-59% in the smears. A
good correlation for SAMHD1 expression (% of positive blasts) between the histologic preparations and smears was
found (Spearman R=0.55, p=0.01), however, the percentage of SAMHD1+ blasts in the AML smears was generally lower
compared to that of the embedded material. In the AML group, the percentage of SAMHD1+ blasts in the embedded
tissues was positively associated with higher WBC (Spearman R=0.50, p=0.01). No significant correlation of SAMHD1
expression with age, gender, or blast count by flow cytometry was observed in either histological or cytological
preparations.
Conclusion: SAMHD1 protein expression is rare in T-ALL as opposed to AML blasts. Detection of SAMHD1 in PB and
BM smears is feasible in acute leukemias, however, the embedded material (trephine biopsy or aspirate clot) with double
immunostaining protocols is preferable for clinical practice.
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AN OPTIMISED MULTIPLEX IMMUNOFLUORESCENCE WORKFLOW APPLIED TO DIFFERENTLY PROCESSED
BONE MARROW SPECIMENS, RESOLVES THE SPATIAL ORGANIZATION OF THE T-CELL IMMUNE
MICROENVIRONMENT IN BLOOD NEOPLASIA
Andrea Marra* 1, 2, Ayse Akarca3, Sabine Pomplun4, Cristina Lo Celso2, Brunangelo Falini1, Teresa Marafioti3, 4
1Department of Medicine, Institute of Hematology and Center for Hemato-Oncology Research, University and Hospital of
Perugia, Perugia, Italy, 2Department of Life Sciences, Sir Alexander Fleming Building, Imperial College London,
3University College London, London, United Kingdom, 4Cellular Pathology, University College London, London, United
Kingdom
Background: Several studies highlight the key supportive role of the bone marrow (BM) microenvironment in blood
tumors’ biogenesis/maintenance, and treatment resistance (1). High-resolution imaging techniques are critical to unveil
spatial interdependencies between the tumor cell clone and supportive niches. Studies applying multiplex
immunofluorescence (M-IF) are increasing and the methodology has been performed with a variety of tissues including
cytological preparation and smears (2;3). Tissue processing including fixation and embedding are key factors that
influence performance of the technique, data interpretation and research outputs. While consistent results are feasible
from formalin-fixed paraffin embedded tissues, variability and inconsistency can be observed when bone marrow trephine
are investigated. This is often related to different fixative and decalcifier solutions used across laboratories.
Materials and Methods: Before proceeding with M-IF staining, BM specimens obtained from patients affected by
different type of blood tumors, were alternatively processed following three different protocols of fixation and
decalcification: i) B5 (Bio-Optica) fixation for 2 hours, and decalcification in ethylenediaminetetraacetic acid (Osteodec;
Bio-Optica) for 5 to 6 hours; ii) buffered formalin for fixation, and decalcification in 10% formic acid; iii) buffered formalin
for fixation, and decalcification in 10% EDTA.Experimental conditions (e.g., primary antibody dilution and time of
incubation, order of antibodies immunostaining and fluorophores selection) of M‐IF staining were optimized and validated
against single-plex chromogenic immunostaining protocols on consecutive sections of BM specimens. Staining was
carried out on a Leica BOND RX automated immunostainer using tyramide signal amplification (TSA)‐based Opal method
(Akoya).
Results: In this study, we have performed an established protocol for M-IF technique based on the Akoya/PerkinElmer
developed OPAL workflow in bone marrow trephine biopsies infiltrated by acute lymphoblastic leukaemia, acute myeloid
leukaemia (panel A), multiple myeloma and B-cell non-Hodgkin lymphoma (panel B). The trephine biopsies were retrieved
from two institutions (Dept. of Histopathology, University College London, UK, and Institute of Hematology, University of
Perugia, Italy) using different fixation and decalcification protocols. The specificity and sensitivity of the technique was
evaluated by using an algorithm to detect tumour associated T cells and including the following antibodies
CD4/CD8/FOXP3 and PD-1. DAPI was used for nuclear staining. Image analysis was then performed using QuPath
digital pathology platform.
Image / figure:
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Conclusion: The optimised M-IF protocol showed consistency among cases to assess different phenotypes without
alteration of the morphology and staining signal.
References: 1) Méndez-Ferrer, Simón et al. “Bone marrow niches in haematological malignancies.” Nature reviews.
Cancer vol. 20,5 (2020): 285-298. doi:10.1038/s41568-020-0245-2.
2) Hoyt, Clifford C. “Multiplex Immunofluorescence and Multispectral Imaging: Forming the Basis of a Clinical Test Platform
for Immuno-Oncology.” Frontiers in molecular biosciences vol. 8 674747. 2 Jun. 2021, doi:10.3389/fmolb.2021.674747.
3) Roy, Sounak et al. “Optimization of prostate cancer cell detection using multiplex tyramide signal amplification.” Journal
of cellular biochemistry vol. 120,4 (2019): 4804-4812. doi:10.1002/jcb.28016
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ANALYSIS OF ADDITIONAL GENE MUTATIONS IN PATIENTS WITH MYELOPROLIFERATIVE NEOPLASMS AND
IT’S IMPACT ON CLINICAL FEATURES
Fulya Oz Puyan* 1, Elif Gülsüm Ümit2, Bilge Avcı1, Tuğcan Alp Kırkızlar2, Ebru Taştekin1, Nuray Can1, Hakkı Onur
Kırkızlar2, Bora Demirkan3, Ahmet Muazffer Demir2
1Department of Pathology, 2Department of Internal Medicine and Hematology, 3Department of Pathology , Molecular
Pathology Unit, Trakya University Faculty of Medicine, Edirne, Türkiye
Background: BCR-ABL negative myeloproliferative neoplasms (MPN) are a heterogeneous group of clonal
hematopoietic stem cell disorders. They are characterized by an increased risk of thrombosis, bone marrow fibrosis and
progression to acute myeloid leukemia. JAK2, CALR and MPL mutations are crucial driver mutations for the diagnosis of
MPN. However, MPN patients may harbor additional nondriver mutations. The role of these concomitant mutations on the
clinical course of the patients is unclear. We aimed to investigate the effect of additional mutations of MPN patients on the
clinical features to predict the prognosis.
Materials and Methods: Data of 33 patients with BCR-ABL negative MPN were recorded from the patients’ files including
blood values, presence of splenomegaly, thrombosis, bone marrow findings, blast count and mutation profile identified by
using next-generation sequencing (NGS). Histopathological findings of the bone marrow biopsies were reevaluated. NGS
panel with 25 genes (Qiagen Myeloid panel) were used to investigate the driver and nondriver mutations. Pathogenic,
likely pathogenic and variants of uncertain significance (VUS) were taken into consideration. The relationship between
clinical data, bone marrow findings, blast count, reticulin fibrosis, mutation profile and integrated final diagnosis were
analyzed.
Results: Mean age of patients was 62.36 years (24-88). 20 were male, 13 were female patients. Regarding clinical
diagnosis, 13 patients were considered as essential thrombocytopenia (ET) (39,4%), 5 patients as polycythemia vera
(PV) (15,2%), 7 patients as primary myelofibrosis (PMF) (21,2%) and 8 patients as Myeloproliferative neoplasm,
unclassified (MPN-U) (24,2%). After reevaluation of pathological assessment and molecular data, 8 patients with ET, 15
patients with PMF, 7 patients with PV, 3 patients with MPN-U were investigated in the study. Thrombosis was observed in
11 patients (3 PV, 5 PMF, 2 ET and 1 MPN-U cases). Bone marrow biopsy was done in 28 patients. Cellularity was
ranged between %20-95. 10 cases showed grade 3 fibrosis (9 PMF, 1 PV case). Blast count was increased on 7 cases (5
cases <%10 blast, 2 cases >%10 blast). Presence of an additional mutation was not statistically significant in terms of
blastic transformation. 70 different mutations were observed in 33 patients. %65,7 (46/70) of the mutations were
pathogenic or likely pathogenic. 3 MPN patients had mutation on CALR and MPL genes of VUS. CALR mutation rate was
%18,2 (6/33), JAK2 % 66,6 (22/33), MPL %12 (4/33), respectively. Additional mutations were observed in 23 patients (%
69,7). Within these, the most frequent pathogenic nondriver mutations were TET2 (5/33), ASXL1 (4/33) and DNMT3A
(2/33) mutations on 14 patients (%42.4). ASXL1, TET2, P53, CBL and FLT3 mutations were observed on patients with
increased blast. Patients with grade 3 fibrosis showed mostly TET2 and ASXL1 mutations in descending order.
Statistically, additional mutations were not related with thrombosis including ASXL1, TET2 and DNMT3A. In patients with
additional mutation, mean leucocyte, monocyte and platelet counts were higher and mean LDH levels were also observed
to be increased, whereas mean hemoglobin levels were lower, though without statistical significance.
Conclusion: Besides the driver mutations on MPN patients, additional somatic mutations can occur often in the course of
the disease. These can have adverse prognostic impact on patients. However future researchs with larger series are
needed to prove it.
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THE VALUE OF NEXT GENERATION SEQUENCE ANALYSIS (NGS) BASED MOLECULAR TESTS IN
DETERMINING THE PROGNOSIS AND TREATMENT IN LANGERHANS CELL HISTIOCYTOSIS (LCH) AND
ERDHEIM CHESTER DISEASE (ECD)
Elif Tuncel* 1, Seher Yuksel1, Hale Kivrak1, Hulya Yilmaz2, Melek Yaman3, Selami Kocak Toprak2, Nurdan Tacyildiz3,
Emel Unal3, Muhit Ozcan2, Isinsu Kuzu1
1PATHOLOGY, 2Haematology , 3Pediatric Oncology , UNIVERSITY OF ANKARA SCHOOL OF MEDICINE, Ankara,
Türkiye
Background: LCH and ECD are rare multisystem diseases which could be seen in all age groups. Remission cannot be
achieved with standard chemotherapy in these patients with multisystem involvement. Searching mutation profile for
activating mutations in RAF, RAS, ERG pathway which play a role in molecular pathogenesis, is valuable for the decision
of targeted treatment with BRAF and MEK inhibitors. In this study we aimed to present the mutation data analysed with
targeted NGS panels in a series of the adult and paediatric LCH and ECD patients with multisystem disease, to contribute
the impact of NGS analysis on diagnosis and treatment of these diseases.
Materials and Methods: We retrieved the molecular data analysed by NGS method for 15 LCH and 4 ECD patients with
multisystem involvement, diagnosed and treated in our centre. The FFPE tissues or aspirates used for diagnostic
approach were also performed for molecular analysis. Targeted custom design myeloid NGS panels for DNA sequencing
and illumina Miseq platform were used. Qiagen Clinical Insight (QCI) analyse program is used for bioinformatic analysis.
Results: Sixty percent (n= 9) (7M/2F) of the LCH patients were in adult group, %40 (n=6) (3M/3F) were in paediatric age
group. The median age of the paediatric group patients was 6 (0-11), and the adult group was 30 (23-45) years at
diagnosis. Median age of the ECD patients was 54 (43-59). BRAF V600E mutation was present in 6, BRAF
p.N486_P490del was in 4 and BRAF p.V600D was in 1 patient among LCH group. In this group 2 of the patients have
MAP2K1 driver mutations and 2 did not show any of the known driver mutations. In three patients of the adult LCH group,
co-occurrence of additional driver mutations involving different BRAF gene locus, MAK2K1, and NRAS genes were
present. In ECD group 3 of the patients were BRAF V600E mutated and 1 was KRAS mutated. Five of 9 adult LCH cases
were showing multiple mutations in genes involved in myeloid neoplasms. One case (#7) was diagnosed as MDS/MPL
overlap disease with the mutation profile in addition to LCH. The molecular profile with blood count revealed the presence
of CHIP in 6 cases in this group. In the ECD group, multiple mutations in 3 of 4 patients were present involving the genes
related to myeloid neoplasms. Five cases in this series were treated with kinase inhibitors (BRAF and MEK) according to
the results of NGS based mutation profile. One case was treated by allogeneic stem cell transplantation as he was
diagnosed with LCH advanced disease and synchronous MDS/MPL overlap myeloid neoplasm.
Conclusion: Mutation profiling by NGS in LCH and ECD is valuable especially in multisystem advance disease patients.
The driver mutations in the pathogenesis of these diseases are not mutually exclusive since more than one BRAF
mutation variants or simultaneous BRAF, NRAS and MAP2K1 driver mutations could be seen. NGS based mutation
profiling is also helpful for either the diagnosis of co-occurrence of other myeloid neoplasms or clonal haematopoiesis or
for the decision of curative cellular therapy options. The clinical impact of more than one driver mutations in these
diseases is not clear yet.
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MOLECULARLY GUIDED DIAGNOSIS OF CONCURRENT MYELOPROLIFERATIVE NEOPLASM AND ACUTE
MYELOID LEUKEMIA
Hammad Tashkandi* 1
1Moffitt Cancer Center, Tampa, FL, United States
Background: In the 2017 WHO classification of hematological malignancies, acute myeloid leukemia with mutant NPM1
is a recognized entity. It is associated with a favoraible risk and a higher rate of complete remission. In this case study, we
describe a patient with acute myeloid leukemia with an NPM1 mutation. However, upon induction chemotherapy, the
NPM1 clone resolved with the rapid emergence of a new MPL clone with a distinct phenotype, posing therapeutic
problems.
Materials and Methods: 63-year-old male patient diagnosed with acute myeloid leukemia (AML) with three available
bone marrow morpholgic evalautions (diagnostic, day 14, and day 22) and two next generation sequnsing (NGS) studies
(diagnostic and day 22).
Results: Review of the diagnostic peripheral blood smears showed increased promonocytes. Bone marrow smears
showed increased monoblasts and promonocytes. NGS revealed mutations in NPM1, PTPN11 and SMC1A.
Subsequently the patient was diagnosed with with a favorable risk AML with an NPM1 mutation. Karyotyping showed
46,XY,del(9)(q13q22)[20]. He began induction with 7+3 with daunorubicin and his day 14 marrow was hypocellullar
without excess blasts. His counts began to recover. On day 22, his platelet count was normal, but relatively high at 271
k/uL. The bone marrow was hypercellular for age (~60%) with trilineage hematopoiesis and showed atypical
megakaryocytic hyperplasia and no excess blasts. The patient was in complete remission but has atypical megakaryocytic
hyperplasia. The concurrent NGS detected a hotspot MPL mutation, p.W515L, at a high variant allele frequency (33%)
and no evidence of NPM1 or other pathogenic mutations. Further clinical follow up data are not yet available.
Image / figure:

Conclusion: A new MPL clone manifesting as megakaryocytic hyperplasia with an elevated platelet count has emerged;
this is presumably a previously undetectable subclone that emerged after chemotherapy and is competing with normal
hematopoiesis. Regardless of the status of minimal residual disease, the patient is considered to be in complete
morpholgoic remission. However, the unexpected genetic result raises problems regarding the patient's treatment options
that are not typically considered for individuals with AML with an NPM1 gene mutation. The finding further underscores
the significance of molecular testing as a diagnostic and therapeutic guide.
References: Swerdlow S, Campo E, Harris NL, et al. WHO Classification of Tumours of Haematopoietic and Lymphoid
Tissues. Rev 4th ed. Lyon, France: IARC; 2017:421.
Döhner, H., Estey, E., Grimwade, D., Amadori, S., Appelbaum, F. R., Büchner, T., ... & Bloomfield, C. D. (2017).
Diagnosis and management of AML in adults: 2017 ELN recommendations from an international expert panel. Blood, The
Journal of the American Society of Hematology, 129(4), 424-447.
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THE DIAGNOSTIC CHALLENGE OF PRIMARY MYELODYSPLASTIC SYNDROMES IN CHILDHOOD: THE ROLE OF
HEMATOPOIETIC LINEAGES EVALUATION BY IMMUNOHISTOCHEMISTRY
CRISTIANE MILITO* 1, Ana Paula Bueno2, Fabiana Vieira2, Viviane Lovatel3, Mayara Kalonji1, Patricia Siqueira2, Tereza
Souza Fernandes4 and Myelodisplastic Syndorme in Childhood - Federal University of Rio de Janeiro
1PATHOLOGY, 2Hematology, FEDERAL UNIVERSITY OF RIO DE JANEIRO, 3Genetics, 4cytogenetics, Instituto Nacional
do Cancer INCA, Rio de Janeiro, Brazil
Background:
Myelodysplastic Syndrome (MDS) comprises a group of clonal diseases originating in the bone marrow (BM), that presents
various degrees of peripheral cytopenias due to ineffective hematopoiesis, and dysplastic morphological findings in the BM.
It’s a common adult disease, but rare in childhood (<5% of hematologic neoplasms, annual incidence of 0.5 to 4 cases per
million). The most common form in children, Refractory Cytopenia of Childhood - RCC (WHO 2016), often presents as
hypoplastic SMD. Diagnosis is difficult to make, especially when it is not accompanied by significant cytomorphologic
changes or cytogenetic alterations in BM, and requires exclusion of viral infections, congenital medullary failure syndromes,
nutritional deficiencies and systemic diseases.
Materials and Methods: Patients under 18 years old with persistent single or combined cytopenia for at least 3 months,
with genetic studies, bone marrow biopsy and flow cytometry were included. Morphology and immunohistochemistry were
evaluated with CD61, CD34, CD117, MPX and glycophorin A antibodies.
Results: Twenty-three pediatric patients were evaluated, 8 female and 15 male, between 3 months and 17 years old
(mean 96.7m/median 87.6m). Ten patients presented with isolated cytopenia (1 anemia and 9 neutropenia), 7 with
bicytopenia and 6 with pancytopenia. Refractory Cytopenia of Childhood was found in 21 cases and refractory Anemia
with Blast Excess in 2 cases. Cytogenetic alterations were present in 9 patients (39%), being monosomy of chromosome
7 in 3 patients. Concerning overall BM cellularity, histopathology with immunohistochemistry showed: 60% hypocellular
cases, 20% normal, and 20% hypercellular ones. Further, detailed analysis by lineage showed: granulocytic: 86.9%
hypocellular and architectural disorganization (ALIP) in 8.7%; erythroid: 65% hypocellular and refractory anemia with
excess of blasts (RAEB), in 43.5% and megakaryocytic: 56.5% hypocellular and architectural disorganization in 69.6%. In
87% of cases we found dysplastic aspects in the megacaryocytic sector: ≥10 - <30%: 26.1% and ≥30%: 56.5%.
Regarding the number of blasts (CD34 and CD117 evaluation),: < 1%: 60.9%; ≥1 to 4: 30.4%.
Conclusion: Our results reinforces the importance of histopathology and complementation with immunohistochemistry to
pediatric MDS diagnosis. Immunohistochemistry evaluation allowed greater accuracy in the evaluation of the individual
hematopoietic lineages. The finding of more than 30% of dysplasia in the megakaryocytic sector in most patients
highlights the possibility of revising this percentage. As it is a rare disease whose findings can overlap with several other
pathologies, there is a need for further studies to better define the diagnostic criteria in pediatric patients.
References:
BACHER, U. et al. The impact of cytomorphology, cytogenetics, molecular genetics and
immunophenotyping in a comprehensive diagnostic workup of myelodysplastic
syndromes. Cancer, v. 115, n. 19, p. 4524-32, Oct 1 2009
NIEMEYER, C. M.; BAUMANN, I. Myelodysplastic syndrome in children and adolescents.
Semin Hematol, v. 45, n. 1, p. 60-70, Jan 2008
VARDIMAN, J. The classification of MDS: from FAB to WHO and beyond. Leuk Res, v.
36, n. 12, p. 1453-8, Dec 2012.
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UTILITY OF NEW MARKERS IN MINIMAL RESIDUAL DISEASE MONITORING IN B-CELL PRECURSOR ACUTE
LYMPHOBLASTIC LEUKEMIA
Kiran Ghodke* 1, Nikhil Rabade1, Kaveri Gadgil1, Bhavini Chohan1, Santanu Sen2, Sameer Tulpule2
1Hematology Laboratory, Department of Lab Medicine, , 2Department of Hematology, Medical oncology and BMT,
Kokilaben Dhirubhai Ambani Hospital and research center, Mumbai, Maharashtra, India
Background: Measurable residual disease (MRD) assessment using multicolor flow cytometry (MFC) has become the
standardized care for B-cell precursor acute lymphoblastic leukemia (BCP-ALL) risk stratification and therapeutic
management. However, in few of the cases its applicability is limited because of inadequate expression of leukemia
associated immunophenotype (LAIPs) on commonly used routine backbone markers and post treatment antigenic shifts.
This necessitates the use of newer markers to improve its applicability and accuracy of the assay. We studied the utility of
new markers along with routine backbone markers in the MRD assay.
Materials and Methods: Ten color MFC analyses was performed and expression levels of CD73, CD86, CD123 and
CD304 was determined in 32 diagnostic BCP-ALL patients, in 10 uninvolved (solid tumour) staging bone marrow (BM)
and ten stressed post induction non-BCPALL BM samples. Immunophenotypic data was analyzed with using a predefined
template based approach. MFI of each marker was determined as geometric mean (GM) of its expression using Kaluza
software (version 1.3, Beckman Coulter).
Results: Frequencies of LAIPs of CD73, CD86, CD123 and CD304 in diagnostic samples were 76.9, 42.3, 30.7, and
21.5%, respectively. Out of 118 BCPALL MRD samples, MRD was positive in 26 cases (22%). 24 of which were detected
using routine backbone markers and remaining two cases were detected using combination of routine markers and new
markers. In MRD-positive samples, CD73 and CD86 showed the maximum frequency of LAIP expression. With the
inclusion of this markers the applicability of MFC-MRD assay has been significantly increased.
Conclusion: CD73, CD86, CD123 and CD304 are aberrantly expressed in a substantial percentage of BCP-ALL patients
and incorporation of this markers in the routine MRD evaluation of BCPALL would enhance the applicability and sensitivity
of the assay majorly.
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IMMUNOPHENOTYPIC ABERRANCIES IN PLASMA CELL NEOPLASMS AND PLOIDY ANALYSIS
Nikhil Rabade* 1, Kiran Ghodke1, Kaveri Gadgil1, Bhavini Chauhan1, Sameer Tulpule2
1Hematology & Lab Medicine, 2Hematology, Kokilaben Dhirubhai Ambani Hospital, Mumbai, India
Background: Multiparametric flow cytometry (MFC) is a useful tool to determine the immunophenotypic profile of
aberrant plasma cells (PCs) at diagnosis and subsequently in the assessment of minimal residual disease (MRD) in
plasma cell neoplasms (PCN). Recent updates to the diagnostic criteria and the importance of achieving stringent
complete remission as defined by IMWG, has popularized the immunophenotypic evaluation of neoplastic plasma cells.
We aimed to evaluate the utility of various markers to better define abnormal PCs, as well as to evaluate ploidy status
using flow cytometry.
Materials and Methods: We retrospectively analyzed seventy cases of plasma cell neoplasms diagnosed over a period
of three years. Bone marrow samples were processed using bulk lyse - stain - wash method and acquisition was done on
Beckman Coulter Navios flow cytometer. Data analysis to identify antigenic aberrancies was done using Kaluza analysis
software. Over the three years our antibody panel evolved from a single, ten parameter tube to two, ten parameter tubes
with the ploidy analysis tube being the most recent addition. All antibodies were titrated to optimum concentration.
Antibody panel used includes CD38, CD138,CD45,CD19,CD20,CD27,CD56,C117,CD81,CD229, cytoplasmic
kappa, cytoplasmic lambda and Fx cycle dye. Gating strategy used to isolate plasma cells was CD38vs CD138vsCD45.

Results: Seventy cases (42 males and 28 females) with median age 67 years (Range 37 - 84 years). Median plasma cell
percentage was 3.9 (range 0.2-86%). CD138 was expressed in all cases whereas CD38 was negative in only one of the
seventy. CD19 was expressed in only two of the seventy cases. Aberrant expression of CD20, CD117 and CD56 was
seen in 12.8%, 47.8% and 80% cases respectively. Aberrant loss of CD81, CD45 and CD27 was seen in 51.6%, 57.1%
and 73.7% cases respectively. DNA index and ploidy status was performed in 19 cases only, while cytogenetic correlation
was available in just five of the 19 cases. Hyperdiploidy was most commonly detected in 47.3%, whereas diploidy and
hypodiploidy was detected in 31.5% and 5.2% cases respectively.
Conclusion: CD38 and CD138 are consistently overexpressed in PCN and hence form the backbone of PC isolation
using FCM. Frequent aberrancies in expression of CD56, CD27 and CD45 make them an integral part of any panel for
detection of abnormal clonal plasma cells either at diagnosis or post treatment. The expression patterns of these markers
needs to be correlated with clinical and biochemical parameters to identify unique patterns. DNA index using Fx cycle dye
by flow cytometry offers a quick and relatively easy method to obtain ploidy status in PCN, the prognostic significance of
which is well established.
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THROMBOTIC PRESENTATION IN TRIPLE NEGATIVE MPN WITH SH3B2 MUTATION
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Background: The genetic landscape of classical MPN has been almost completed with the identification of main driver
mutations (JAK-2, MPL and CALR). Despite the crucial nature of these driver mutations MPN have also been identified in
patients without these three key mutations, and these cases are referred to as "triple-negative MPN". Accordingly, other
driver mutations in additional genes have been identified.
The SH2B3 (LNK) gene is located on chromosome 12 (12q24.12) and encodes for LNK on of normal hematopoietic
cell. Without LNK regulation, overproduction of terminally differentiated cells can occur and eventually result in MPN.
*somatic point mutations SH2B3 were recently described in patients with MPN: 6% of patients with chronic phase MPN
(oh et al, 2010a,b; ha & jeon, 2011; hurtado et al, 2011; lasho et al, 2011) and up to 10% of blast phase MPN patients
(pardanani et al, 2010). However, it is now evident that factors other than somatic mutations also play an important role in
MPN disease initiation and progression, among which germline predisposition may strongly influence the occurrence of
MPN.
Given that SH2B3 variant has a high VAF, germline mutation should also be investigated by obtaining germline DNA from
buccal swab or skin fibroblasts to identify the implicated SH2B3 mutation.
Materials and Methods: A 37-year-old lady with presented with history of left cerebellar infarction 3 years ago with no
known cause; Investigations including brain and neck CT angio study, cardiac work up, autoimmune work up all were
unremarkable. All thrombophilia work-up including PNH, APS testing was unrevealing. Results of molecular testing for
factor V Leiden mutation, prothrombin 20210 mutation, MTHFR showed wild type. None of the family had history of stroke
nor DVT. Patient was referred to hematology clinic for assessment of persistent and sustained leukocytosis (WBC 20.2 x
10^9/L) and thrombocytosis (Platelets ~600 x10^9/L) with mild anemia (Hb 109 g/L). JAK-2, BCR ABL1, MPL1 and CAL-R
were negative. Peripheral blood confirmed leukocytosis but otherwise unremarkable. She did nto have splenomegaly. A
bone marrow biopsy and aspirate was undertaken.
Results: Bone marrow showed 3% blasts and increased ME ratio (7.0). Increased and atypical megakaryocytes: no
defintive clustering; No fibrosis (reticulin 1+). Iron staining showed no ring sideroblasts. Cytogenetic/karyotype study
showed 46,XX.
NGS-myeloid panel (69-gene custom panel) SH2B3 mutation: NM_005475.3(sh2b3): c.1192c>t, p.(r398c) with 49.45%
VAF. Patient refused family testing and buccal swab for germline testing.
Conclusion: SH2B3 mutation can be important cause of MPN in triple negative cases and it should be part of all NGS
myeloid panels offered, if possible. Its presentation has not been well desribed other than cardiovascular abnoramlities.
Presention of thrombosis of known cause should prompt investigation for MPN even if initial screeing for commonly
implicated genes is negative. Given that SH2B3 variant in this case has a high VAF, germline mutation should also be
investigated by obtaining germline DNA from buccal swab or skin fibroblasts to identify the implicated SH2B3 mutation. It
is now evident that not just somatic but germline mutations also play an important role in MPN disease initiation and
progression. Germline predisposition may strongly influence the occurrence of MPN and can be detected at a later age.
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LOW DOSE METHOTREXATE CAUSING EXCESS BLASTS AND MATURATION ARREST IN A CASE OF RA.
Sara Javidiparsijani* 1
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Background: Low dose methotrexate (MTX) has been used as a standard treatment in patients with rheumatoid arthritis.
The main mechanism of action of MTX is inhibition of dihydrofolate reductase enzyme inhibition and many patients
receive folic acid support along with the treatment. Among the listed toxicities of MTX is bone marrow suppression. We
are presenting a case of extreme maturation arrest of myeloid precursors that resulted in 14% myeloid blasts by flow and
8% by aspirate count.
Materials and Methods: Case report of a 72 y/o female with history of RA, primary biliary cholangitis and alcohol related
cirrhosis presented with marked pancytopenia: (Neutrophil count: 0, platelet count: 8x 10 9/L, Hemoglobin: 90 g/L,
MCV:102.3 fl). She has been taking low dose MTX for the past 5 months. Bone marrow biopsy, aspirate, flow cytometry,
cytogenetics and NGS myeloid panel are performed.
Results: Initial bone marrow studies show 14% myeloid blasts by flow cytometry. The aspirate count was 8%. There was
marked maturation arrest in the bone marrow with diminished myeloid precursors and megaloblastic changes and atypia
among erythroids. Cytogenetics show normal female karyotype. MTX was stopped after the biopsy and 2 single
azacitdine injections were administered. CBC results after 1 week show complete regeneration and normalization of
neutrophils and platelet counts and in 2 weeks, the CBC shows: (Neutrophils: 6.9 x 10 9/L, Platelet : 503x 109/L,
Hemoglobin: 95 g/L). Second bone marrow was performed after 5 weeks and by that time the platelets counts dropped
again to 9 x 109/L. The second bone marrow shows nicely maturing myeloid precursors without any atypia and no
increase in blast counts. Flow cytometry was normal. Megakaryocytes were markedly decreased in the second marrow in
comparison with the first one. NGS myeloid panel of 56 genes from the first bone marrow aspirate was essentially
unremarkable except for a small clonal hematopoiesis of indeterminant potential (DNMT3A exons 18 and 19 VAF: 0.02).
The diagnosis of acquired amegakaryocytic thrombocytopenia was made.
Image / figure:

Conclusion: Methotrexate affects all inflammatory cells including neutrophils, lymphocytes, monocytes and endothelial
cells. The mechanism of action of this drug is not fully understood and is beyond folate inhibition. In the latest WHO
classification of hematopoietic and lymphoid tissue, MTX has been recognized as a cause of iatrogenic
lymphoproliferative disorder but it is not considered as a therapy related myeloid neoplasm etiology. This case show
reversible and almost immediate reversal of increase blasts and maturation arrest in myeloid upon stopping MTX.
Although 2 single doses of azacitidine was also administered but it is unlikely that that could have reversed the process.
Histology, Flow cytometry, cytogenetics and molecular studies didn't support myelodysplastic syndrome in this case.
Acquired amegakaryocytic thrombocytopenia is a diagnosis in cases that show near absence of bone marrow
megakaryocytes. Some of the cases have immune related etiologies but mostly they remain idiopathic. It is extremely
important to check patient's medication and to rule out medication effect before diagnosing MDS.
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EAHP22-ABS-1649
SOMATIC MUTATIONS IN PATIENTS WITH NON-NEOPLASTIC CYTOPENIAS
Ghadeer Almuhaisen* 1, Magdalena Czader1
1Pathology & Laboratory Medicine, Indiana University School of Medicine, Indianapolis, United States
Background: The majority of patients with myelodysplastic syndrome (MDS) has been shown to harbor acquired somatic
mutations and therefore next generation sequencing (NGS) has been accepted as an integral part of the diagnostic workup when a clinical suspicion of MDS arises. However, genetic abnormalities occur also in healthy individuals and in
cytopenic patients without a definitive diagnosis of MDS, in association with aging and inflammatory bone marrow
environment. The DAT (DNMT3A, ASXL1 and TET2) mutations are the most common in clonal hematopoiesis, and other
pathogenic mutations such as TP53 and spliceosome can occur as well in non-neoplastic conditions. The incidence of
mutations in patients with non-neoplastic cytopenias (NNC), in whom inflammatory bone marrow environment may
promote clonal selection, has not been widely studied. To determine the frequency and characteristics of genetic
abnormalities in this patient group, we studied 57 NNC patients, and compared them to 19 patients with well documented
MDS.
Materials and Methods: The study included 76 cytopenic patients (57 NNC and 19 MDS) with complete clinical and bone
marrow evaluation, and clinical follow-up. The median age of all patients was 64 years. NNC patients showed no MDS
defining features including cytogenetic abnormalities. In 6 patients a karyotype was not available. NGS was performed for
all patients on bone marrow aspirate samples using the FOUNDATIONONE®HEME panel including testing of entire
coding regions of 406 genes and select introns of 31 genes.
Results: None of the patients in the NNC group showed morphologic evidence of MDS, or progression of disease over
time of the study. The clinicopathologic features of NNC patients are shown in Table 1. The non-neoplastic etiology for
cytopenias were known in 46/57 patients, whereas 11 patients had no definite etiology. Eleven patients were transfusion
dependent, 56 showed no progression of cytopenias.
The 98% of NNC patients showed pathogenic and likely pathogenic mutations, and variants of unknown significance.
Twenty seven percent of NNC patients showed at least one pathogenic mutation largely overlapping with mutations seen
in MDS patients and including epigenetic factors (DNMT3A, TET2, ASXL2, IDH1, IDH2), signaling pathways (RUNX1,
KRAS, PTPN11), spliceosome (SRSF2) and TP53. 90% of MDS patients showed at least one pathogenic mutation. The
average number of pathogenic mutations was 0.5 and 1.4 for NNC and MDS patients, respectively. Eleven NNC patients
had 1 mutation, 3 patients had 2 mutations and 2 patients had 3 mutations with variant allele frequency (VAF) ranging
from <1 to 50%. In NNC the most commonly mutated genes were DNMT2A (VAF 2-52%), ASXL1 (VAF 7-14%), TET2
(VAF 1-42%) and SRSF2 (VAF 33-50%). The most common mutations in MDS were spliceosome and TP53 mutations
occurring at VAF ranging from 30-47% and 4-85%, respectively.
Image / figure:
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Conclusion: Patients with NNC showed a high prevalence of somatic mutations, similar to that previously reported for
elderly individuals with unexplained cytopenias. The average number of pathogenic mutations was lower in NNC in
comparison to MDS group. In addition to DAT mutations, other mutations seen in hematopoietic malignancies were
detected in NNC patients at variable VAF, overlapping with VAF seen in MDS patients. Additional studies are required to
determine if these mutations are causative of cytopenias or reflect unrelated clonal hematopoiesis, and to establish the
predictive value for the development of hematopoietic neoplasms.
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EAHP22-BMWS-1223
MYELOID/LYMPHOID NEOPLASM WITH EOSINOPHILIA AND RUFY1-PDGFRB REARRANGEMENT
Xueyan Chen* 1, Losi Soma1, Sindhu Cherian1, Yajuan Liu1
1Laboratory Medicine and Pathology, University of Washington, Seattle, United States

Case Description: Clinical history: A 25-year-old man presented with progressive dyspnea, chest pain, epistaxis and
rash. Physical exam revealed palpable cervical, axillary, and inguinal lymphadenopathy and massive splenomegaly. CT
scan showed splenomegaly (25 cm) and diffuse lymphadenopathy. The patient subsequently developed respiratory failure
and renal failure. Peripheral blood revealed marked leukocytosis (75.5K/uL), thrombocytopenia (6K/uL), and eosinophilia
(9%).
Biopsy Fixation Details: The bone marrow biopsy was decalcified, fixed and paraffin embedded.
Frozen Tissue Available: NA
Details of Microscopic Findings: Bone marrow aspirate and biopsy revealed a hypercellular marrow (>90% cellularity)
with erythroid dysplasia, decreased megakaryopoiesis, and moderate reticulin fibrosis with no increase in blasts.
Immunophenotype: Flow cytometry on the bone marrow revealed no increase in blasts and no abnormal B or T cell
population. Flow cytometry on the peripheral blood revealed granulocyte left shift and eosinophilia without abnormal
myeloid blast, B or T cell population.
Cytogenetics: Karyotype: 46,XY,inv(5)(q31q32)[20]
FISH: Positive for a PDGFRB (5q32) gene rearrangement
nuc ish(PDGFRBx2)(3'PDGFRB sep 5'PDGFRBx1)[106/200 in bone marrow and 56/200 in blood]
Molecular Studies: PCR assays: JAK2 V617F mutation and MPL W515K/L mutation not detected.
Quantitative RT-PCR for BCR/ABL1: BCR-ABL1 p210 and p190 not detected.
NGS myeloid panel: No clinically significant variants were otherwise detected in the targeted genes including ABL1, ALK,
ANKRD26, ASXL1, ATM, BCL2, BCOR, BCORL1, BIRC3, BRAF, BTK, CARD11, CBL, CBLB, CCND1, CD19, CD274
(PD-L1), CD74, CD79B, CDKN2A, CSF3R, CXCR4, DDX41, DNMT3A, EP300, ETV6, ETNK1, EZH2, FBXW7, FGFR1,
FLT3, GATA1, GATA2, HRAS, IDH1, IDH2, JAK2, KIT, KMT2A (MLL), KMT2D, KRAS, MAP2K1, MPL, MYC, MYD88,
NF1, NOTCH1, NOTCH2, NPM1, NRAS, PDGFRA, PDGFRB, PHF6, PLCG2, PPM1D, PTEN, PTPN11, RAD21, RB1,
RHOA, RUNX1, SAMD9L, SAMD9, SETBP1, SF3B1, SH2B3, SMC1A, SMC3, SRSF2, STAG2, STAT3, STAT5B,
STAT6, TCF3, TET2, TNFAIP3, TNFRSF14, TP53, U2AF1, WT1, XPO1, ZRSR2.
FusionPlex RNA-sequencing: POSITIVE for a RUFY1-PDGFRB fusion (E14::E12)
5' partner breakpoint [hg19]
chr5:179025822, RUFY1(+) NM_025158.4|exon:14
3' partner breakpoint [hg19]
chr5:149505140, PDGFRB(-) NM_002609.3|exon:12
Proposed Diagnosis: Myeloid/lymphoid neoplasm with eosinophilia and RUFY1-PDGFRB rearrangement.
Interesting Feature(s) of Submitted Case: To date, more than 30 different partner genes of PDGFRB have been
described. PDGFRB rearrangements lead to the synthesis of an aberrant, constitutively activated tyrosine kinase. A novel
fusion between RUFY1 and PDGFRB was identified in this case by RNA-sequencing. RUFY1 is expressed in most
tissues and encodes a protein that contains a RUN domain and a FYVE-type zinc finger domain and plays a role in early
endosomal trafficking. Although the mechanism of this novel fusion in the disease process is unknown, the patient’s
remarkable clinical response to imatinib suggests a similar oncogenic role as PDGFRB rearrangements with other
partners.
PDGFRB rearrangement can be cryptic and a significant proportion of PDGFRB rearranged cases showed no 5q31~33
karyotypic abnormalities. Conventional FISH may also fail to detect PDGFRB rearrangement. These emphasize the
clinical relevance of RNA-sequencing in identifying PDGFRB rearrangement and novel partners.
References: Pozdnyakova O et al. Myeloid/Lymphoid Neoplasms Associated With Eosinophilia and Rearrangements of
PDGFRA, PDGFRB, or FGFR1 or With PCM1-JAK2. Am J Clin Pathol. 2021.155(2): p.160-178.
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EAHP22-BMWS-1387
MYELOID NEOPLASM WITH ETV6-ABL1 FUSION AND EOSINOPHILIA
Jinjuan Yao* 1, Umut Aypar1, Dory London1, Qi Gao1, Lin Dong1, Ryma Benayed1, Maria Arcila1, Mikhail Roshal 1, Ahmet
Dogan1, Yanming Zhang1, Michael J. Mauro1, Wenbin Xiao1
1Department of Pathology and Laboratory Medicine, Memorial Sloan Kettering Cancer Center, New York, United States
Case Description: 50 year old women presented with sudden onset of left arm and foot immobility and lack of sensation.
CBC showed markedly thrombocytosis. She was diagnosed subsequently as myeloproliferative neoplasm, most
compatible with essential thrombocythemia (ET). She was treated with multiple agents including hydroxyurea, anagrelide,
interferon alpha, HSP inhibitor and Ruxolitinib from 2011 to 2016. She presented with markedly elevated WBC in 06/2016.
Molecular testing detected an ETV6-ABL1 rearrangement. She was managed with Imatinib and low dose cytarabine for
elevated circulating blasts. Her clinical course was complicated by interstitial pneumonitis and respiratory insufficiency and
she expired shortly.
Biopsy Fixation Details: 10% Formalin, de-calcified buffer
Frozen Tissue Available: No
Details of Microscopic Findings: 09/2012 Bone marrow biopsy: Markedly hypercellular (95% cellularity) with increased
M:E ratio, marked eosinophilia (focal approaching 20%). Megakaryocytes are increased with pleomorphic morphology
ranging from small to large forms and occasional loose clusters. These features are suggestive of a chronic
myeloproliferative neoplasm.
12//09/2016 Bone marrow biopsy: Markedly hypercellular (90% cellularity) with increased M:E ratio; myeloid lineage
showed left-shifted maturation and include increased eosinophilic forms. Megakaryocytes are mildly to moderately
increased in number, exhibit pleomorphic morphology. Blasts are not overtly increased.
However, peripheral blood showed leukocytosis with circulating blasts (45% on manual differential) and myeloid
precursors seen.
Immunophenotype: The blasts have abnormal expression of CD2, CD56, CD11b, CD13, CD25, CD33, CD34, CD38 ,
CD117 (absent), CD123, and HLADR.
Cytogenetics: 2011 Bone marrow:
46,XX[20], Normal Karyotype
FISH Studies: No BCR-ABL1 rearrangement.
2016 Peripheral blood
46,XX,del(6)(q21q27)[2]/46,idem,add(7)(p13)[1]/46,XX,add(19)(p13.1)[7]/46,XX[10]
FISH Studies
Interphase/Nuclear In Situ Hybridization [ISCN 2013]:
nuc ish((5'ETV6x4,3'ETV6x2)(5'ETV6 con 3'ETV6x2)[281/300],(ABL1x2)[300],(MLLx2)[300]
Additional FISH was performed on flow cytometric sorted cells populations. ETV6 break apart FISH was positive in
CD34+CD38- stem cells (75%), CD34+CD38+ progenitors (87%), granulocytes (86%) and monocytes (85%), but not in
lymphocytes, confirming a myeloid primed stem cell origin.
Molecular Studies: 2011 Bone marrow
Negative for JAK2 MPL and CALR
2016 Bone marrow
ETV6-ABL1 fusion
Proposed Diagnosis: Myeloid Neoplasm with ETV6-ABL1 fusion and eosinophilia
Interesting Feature(s) of Submitted Case: This case demonstrated the critial value of comprehensive evaluation on
patients presented with elevated WBC and hypereosinophilia, though both DNA and RNA next generation sequencing to
look for genetic alterations defining disease or predict treatment response. This patient was initially diagnosed as ET;
however, was approved to be positive for ETV6-ABL1 fusion by RNAseq and ETV6 break apart probe but not ABL1 break
apart probe FISH testing. These findings suggest that the mechanism of fusion is through the insertion of ETV6 exon1-5
between ABL1 intron 1 and exon2, which results in cryptic translocation. FISH studies performed on the flow sorted cell
populations strongly demonstrate HSC-origin of this fusion, which explains the wide spectrum of myeloid, B- and Tlineage differentiation during blast crisis of myeloid neoplasm with ETV6-ABL1 fusion and eosinophilia.
References: 1. Xie W, Wang SA, Hu S, Xu J, Medeiros LJ, Tang G. Myeloproliferative neoplasm with ABL1/ETV6
rearrangement mimics chronic myeloid leukemia and responds to tyrosine kinase inhibitors. Cancer Genet. 2018;228229:41-46.
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EAHP22-BMWS-1114
FLT3-TRIP11 FUSION IN A PATIENT WITH EOSINOPHILIA AND ATYPICAL MAST CELL PROLIFERATION
Katalin E. Kelemen* 1, Sarah Gibson1, Xinjie Xu2
1Department of Laboratory Medicine and Pathology, Mayo Clinic, Phoenix, 2Department of Laboratory Medicine and
Pathology, Mayo Clinic, Rochester, United States

Case Description: A 33-year-old male was evaluated for chronic eosinophilia, pruritus and elevated tryptase (20 ng/mL).
He had a history of type-I diabetes on insulin. His eosinophil count was 1.07 K/uL, otherwise CBC was normal.
Bone marrow biopsy revealed increased eosinophils, atypical spindle-shaped mast cells and a t(13;14)(q12;q32) resulting
in FLT3-TRIP11 fusion.
One year later, a repeated bone marrow biopsy showed persistent eosinophilia and atypical mast cell proliferation, and a
normal karyotype. The patient continues to have eosinophilia with an otherwise normal CBC.
Biopsy Fixation Details: Formalin.
Frozen Tissue Available: No
Details of Microscopic Findings: The bone marrow aspirate showed increased eosinophils at 10%, and no dysplasia or
increased blasts.The bone marrow core biopsy was normocellular (50%) and showed trilineage hematopoiesis with
increased spindle shaped mast cells, and extensive sheets of proerythroblasts.
Immunophenotype: Flow cytometry of the bone marrow aspirate: Atypical mast cells that express bright CD117 and
CD25.
Immunohistochemistry of the core biopsy: Spindle shaped mast cell that are scattered individually, positive with CD117,
Tryptase and CD25.
The sheet-like infiltrate of large cells was positive with E-Cadherin, CD43, but negative for MPO, CD34, CD117, Tryptase,
Glycophorin A, CD3, CD5, CD20, CD138.
Cytogenetics:
Karyotype: 46,XY,t(13;14)(q12;q32)[6]/46,XY[14]
FISH: Negative for CHIC2, PDGFRA and FIP1L1.

Molecular Studies: KIT Asp816Val: Negative
PCR for T-cell receptor gene rearrangement: Negative.
Mate pair sequencing: The breakpoints of the 13;14 translocation are located within the FLT3 gene on chromosome 13
and the TRIP11 gene on chromosome 14. This rearrangement appears to create a FLT3/TRIP11 gene fusion.
Sanger sequencing: Breakpoints [hg38] at chr13: 2803150 in exon 14 of FLT3 and chr14: 92003430 in intron 11 of
TRIP11. The result is a balanced translocation, indicated by the observation of reads both directions on each locus. The
FLT3-TRIP11 fusion is predicted to reside on the derivative chromosome 14, which contains the 5’ end of FLT3 and the 3’
end of TRIP11.
Proposed Diagnosis: Myeloid neoplasm with eosinophilia and atypical mast cell proliferation associated with
t(13;14)(12q;32q); FLT3-TRIP11
Interesting Feature(s) of Submitted Case: Challenges of diagnostic subclassification:
Differential diagnosis includes chronic eosinophilic leukemia (CEL), Myeloid/Lymphoid Neoplasm with Eosinophilia
(MLNE) with a variant translocation, and systemic mastocytosis (SM).
CEL: FLT3-TRIP11 translocation has been described in two cases with CEL, one of them associated with systemic
mastocytosis [1] [2]. In this case chronic eosinophilia is a dominant feature and there is evidence of clonality. The lack of
dysplasia and normal CBC is very unusual in CEL.
MLNE and variant translocation: Sheet-like proliferation of proerythroblasts like in the current case are described in MLNE
with PCM1-JAK2 [3]. MLNE with FLT3 rearrangements with partners ETV6, ZMYM2 and GOLGB1 has been reported [2].
Lack of a lymphoid neoplasm does not support MLNE in the current case.
SM: The current case does not meet criteria of SM because it lacks mast cell aggregates and a KIT mutation. Only two
minor criteria of SM are met.
The disappearance of the abnormal karyotype after 1 year.
Immunological clearance of the abnormal clone, or fluctuating clonal burden decreasing below the level of detectability
could be considered.
References: 1.
Chung A et al. Cancer Genet 2017, 216-217:10-15.
2.
Shao H et al. Leuk Res 2020, 99:106460.
3.
Reiter A et al. Cancer Res 2005, 65(7):2662-2667.
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EAHP22-BMWS-1452
B LYMPHOBLASTIC LEUKEMIA/LYMPHOMA WITH TPR-FGFR1 REARRANGEMENT
Ghadeer Almuhaisen* 1, Magdalena Czader1
1Pathology & Laboratory Medicine, Indiana University School of Medicine, Indianapolis, United States

Case Description: A 59-year old female presented with fever, pancytopenia and severe metabolic acidosis. She had a
previous history of indolent T lymphoblastic proliferation incidentally diagnosed on the axillary lymph node excision 2
years prior to the current presentation.
Current CBC was as follows: WBC 1.9 k/cumm, hemoglobin of 8.1 g/dl and platelet count 17k/cumm; differential count:
myelocytes 2%, metamyelocytes 1%, bands 3%, neutrophils 58%, lymphocytes 34%, monocytes 1%, basophils 1%.
Blasts were exceedingly rare representing <1% of the differential count. Bone marrow exam was performed.
Biopsy Fixation Details: Formalin fixed biopsy, decalcified. Bone marrow was inaspirable. A separate biopsy was sent
for cytogenetic analysis and flow cytometry.
Frozen Tissue Available: Not available
Details of Microscopic Findings: Bone marrow biopsy showed a hypercellular bone marrow with cellularity ranging from
50-90%. The majority of the cellularity was composed of medium sized immature lymphoid cells with round to oval nuclei,
speckled chromatin, inconspicuous nucleoli and scant cytoplasm, consistent with blasts. Maturing granulopoiesis and
erythropoiesis were decreased. There was focal eosinophilia with mature eosinophils and their
precursors. Megakaryocytes were ample with occasional hypolobated forms and rare loose clustering.
Bone marrow touch preparation showed 95% blasts with scant agranular cytoplasm, round nuclei and inconspicuous
nucleoli. Granulopoiesis and erythropoiesis were markedly decreased. Occasional eosinophilic precursors were seen.
Immunophenotype: Immunohistochemistry: Blasts were positive for PAX5, CD79a, TdT, and LMO2, and negative for
CD3, CD34, myelopreoxidase, CD71, and CD42b. CD20 was focally positive in blasts.
A flow cytomertic analysis performed on another bone marrow biopsy highlighted a significant blast population positive for
CD19, CD22, CD10, TdT, dim, CD38 and CD34 (a small subpopulation).
Cytogenetics: Karyotype:
46,XX,t(1;13)(q12;q34),add(5)(q31),del(6)(q?21-q?23),del(8)(q21.2q22),
add(9)(p13),del(9)(p21),add(17)(q21)[17]/46,XX[3]
FISH:
Loss of 5q (PDGFRB)
Homozygous loss of 9p (CDKN2A)
Negative for remainder of adult ALL panel/Negative for Ph-like ALL reflex panel
Molecular Studies: TPR-FGFR1 fusion
PTCH1 V1131M
RUNX1 N146fd*16
Proposed Diagnosis: B lymphoblastic leukemia/lymphoma with TPR-FGFR1 rearrangement
Interesting Feature(s) of Submitted Case: Myeloid/lymphoid neoplasms with FGFR1 rearrangement are derived from
pluripotent stem cells and can present as myeloproliferative neoplasms, acute myeloid leukemia or lymphoblastic
leukemia/lymphoma. They frequently are associated with eosinophilia. Cases presenting without eosinophilia have been
reported, however are less common.
The presentation of myeloid/lymphoid neoplasm with FGFR1 rearrangement as B lymphoblastic leukemia/lymphoma in
elderly female is unusual. Review of prior medical records showed no splenomegaly. LDH was within normal limits. The
CBCs available for the period of approximately 2 years prior to the current presentation were nearly normal with only
borderline normocytic anemia.
The eosinophilia was not a prominent feature in this case. Focal eosinophilia with eosinophil precursors was seen in the
bone marrow, however peripheral blood eosinophilia was not seen at the time of presentation or at any earlier time point
when CBCs were available.
TPR gene encoding for nuclear pore complex protein has been rarely reported as the rearrangement partner for FGFR1.
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EAHP22-BMWS-1414
OLIGOBLASTIC ACUTE MYELOID LEUKEMIA WITH NPM1 MUTATION ASSOCIATED WITH LEUKEMIC PLEURAL
EFFUSION IN A PATIENT WITH DOWN SYNDROME
Sanam Loghavi* 1, Wei Wang1, Hesham Amin1, Sa Wang1, Francisco Vega1
1Hematopathology, The University of Texas, MD Anderson Cancer Center, Houston, United States

Case Description: A 25-year-old man with Down syndrome was referred with a potential diagnosis of myeloid sarcoma
based on pleural thickening and an outside cytologic evaluation of a pleural fluid showing an atypical cells expressing
CD117 (further details not available to us). He was referred for further evaluation. A complete blood count with differential
showed relative neutrophilia and rare circulating blasts, and no other abnormalities. A PET-CT at our institution showed
hypermetabolic bilateral pleural disease with pleural effusion and hypermetabolic foci involving the pelvis, spine, ribs,
concerning for leukemic involvement. A bone marrow (BM) aspiration and biopsy was performed.
Biopsy Fixation Details: FFPE.
Frozen Tissue Available: N/A
Details of Microscopic Findings: The trephine biopsy and clot section showed mildly hypercellular BM with maturing
trilineage hematopoiesis and unremarkable megakaryocyte morphology without significantly increased immature cells.
The BM aspirate =showed trilineage hematopoiesis without dysplasia. Blasts represented 4% of the differential count and
included rare forms with cup-like nuclei.
Immunophenotype: Flow cytometric immunophenotyping of the BM aspirate showed aberrant myeloid cells (4% of all
cells) that were positive for CD117, CD33, CD123 and MPO; and negative for CD13, CD34 and HLA-DR.
Immunohistochemical studies performed on the BM clot highlighted mononuclear cells positive for CD117 and negative for
CD34, <10% of BM cellularity.
In view of the next generation sequencing (NGS) results (see molecular diagnostic studies section), an A NPM1 IHC stain
was performed and showed a few cells with an abnormal pattern (nuclear and cytoplasmic) of staining.
Cytogenetics: karyotype: 47,XY,c+21 [20]
Molecular Studies: NGS performed on the BM aspirate showed DNMT3A (R882H) and FLT3 (Y599C) mutations, each
with variant allelic frequency (VAF) <3% .
While an NPM1 mutation was not flagged by the NGS variant caller, the presence of an abnormal myeloid population with
an immunophenotype fairly typical for NPM1 mutated AML, prompted manual interrogation of the Integrated Genomic
Reviewer sequence reads which revealed a low level NPM1 (W288fs) mutation with VAF<3%.
Proposed Diagnosis: Oligoblastic acute myeloid leukemia with NPM1 mutation involving <10% of BM cellularity
associated with extramedullary disease.
Interesting Feature(s) of Submitted Case: This case highlights the importance of a multi-modality approach to the work
up of suspected myeloid neoplasms. Identification of an abnormal myeloid population by flow cytometry, with a phenotype
highly suggestive of NPM1-mutated AML, prompted additional evaluation of NGS results that led to identification of the
NPM1 mutation, supporting the diagnosis of NPM1 mutated AML. Given the low number of blasts (<10%), accurate
classification is challenging according to current WHO diagnostic criteria. However, recent data suggests that myeloid
neoplasms with NPM1 mutation may be best classified as AML regardless of blast count as patients with NPM1 mutated
myeloid neoplasms with <20% blasts appear to have improved outcomes if treated with intensive chemotherapy. This
case if further interesting because it arose in an adult patient with Down syndrome; patients with Down syndrome typically
develop myeloid neoplasms under the age of for 4, that are typically associated with GATA1 mutations. Little is known
about the biology is NPM1 mutated AML in patients with Down syndrome.
References: Montalban-Bravo G. et al. Blood Adv.2019 Mar 26;3(6):922-933.
Forghieri F. et al. Int J Mol Sci. 2020 Nov 26;21(23):8975
Falini B. et al. Blood (2011) 117 (4): 1109–1120.
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EAHP22-BMWS-1066
ACUTE MYELOID LEUKEMIA WITH DER(5;17)(P10;Q10) AND TP53 MUTATION
Frido K. L. Bruehl1, Claudiu Cotta1, Zheng Tu1, Megan Nakashima* 1
1Department of Laboratory Medicine, Cleveland Clinic, Cleveland, United States

Case Description: A 93-year-old woman presented with a two week history of generalized weakness. Complete blood
count (CBC) showed severe leukocytosis of 151.9x109/L, anemia (9 g/dL), and thrombocytopenia (88x109/L). She had no
history of malignancy and a CBC 6 months prior was normal. After the diagnosis she opted for hospice and expired
shortly thereafter.
Biopsy Fixation Details: Trephine biopsy was fixed in zinc formalin and decalcified with hydrochloric acid/EDTA. Clot
section was fixed in zinc formalin.
Frozen Tissue Available: None.
Details of Microscopic Findings: Blasts were increased in peripheral blood (73%) and bone marrow (84%) and were
large with variable amounts of cytoplasm containing abundant azurophilic granules, occasional cytoplasmic vacuolization,
and nuclei with fine chromatin and multiple nucleoli. The trephine biopsy showed effacement by the leukemic blasts.
Megakaryocytes showed abnormal features including hypolobated nuclei.
Immunophenotype: Flow cytometric analysis of peripheral blood showed blasts had high side-scattter and were positive
for CD4 (dim), CD13, CD33, CD38, CD45, CD64, CD65 (dim), and CD117. Blasts were negative for CD2, CD3, CD5,
CD7, CD8, CD10, CD11b, CD14, CD16, CD56, CD19, CD20, CD22, CD34, and HLA-DR.
Cytogenetics: 45,XX,der(5;17)(p10;q10),5-73dmin[14]/45,idem,-9,+mar[6].
Molecular Studies: FISH was negative for PML-RARA and RARA rearrangement. Targeted next generation sequencing
showed a likely pathogenic variant inTP53 (splicing variant at intron 6/7, chr17:g.7578176C>T;
NM_000546.5:c.672+1G>A; VAF: 85%). There were also 2 variants in TET2 (chr4:106155778 G>GA;
NM_001127208.2:c.685dup; VAF 44% and chr4:106164021 TG>T; NM_001127208.2:c.3532del; VAF 43%).
Proposed Diagnosis: Acute myeloid leukemia with der(5;17)(p10;q10) and mutated TP53
Interesting Feature(s) of Submitted Case: der(5;17)(p10;q10) resulting in whole arm loss of 5q and 17p has been
reported in myelodysplastic syndromes (MDS) and acute myeloid leukemia (AML). 1 The abnormality is typically seen as
part of a complex karyotype and with mutations in TP53, as in this case. Cases tend to have morphologic dysplasia and
poor prognosis. The blast morphology in this case raised concern for acute promyelocytic leukemia with PML-RARA.
There may have also been a chromothripsis event, contributing the formation of double minutes. The loss of
heterozygosity at the locus of TP53 is reflected in the high allele frequency seen in the TP53 variant in our case and adds
to the susceptibility of this genetically unstable entity.
References: 1.
Hong M, Hao S, Patel KP, et al. Whole-arm translocation of der(5;17)(p10;q10) with concurrent
TP53 mutations in acute myeloid leukemia (AML) and myelodysplastic syndrome (MDS): A unique molecular-cytogenetic
subgroup. Cancer Genet. 2016;209(5):205-214. doi:10.1016/j.cancergen.2016.04.001
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EAHP22-BMWS-1101
TEMPI SYNDROME
James D. Hoyer* 1, Flavia G. N. Rosado2
1Department of Laboratory Medicine and Pathology, Mayo Clinic, Rochester, 2Department of Pathology, University of
Pittsburgh Medical Center, Pittsburgh, United States

Case Description: A 49-year-old female presented for evaluation of persistent dyspnea. Her medical history included a
prior diagnosis of hereditary hemorrhagic telangiectasia and a 17-year history of polycythemia vera (PV) treated primarily
with phlebotomy. Two previous outside bone marrow biopsies, performed 1 and 13 years after initial diagnosis, were
reported as consistent with polycythemia vera (material not available for review). Pertinent laboratory results included Hb
11.0 g/dL, RBC 7.11 X 1012/L, MCV 64.4 fl, WBC 9.0 X 109/L, PLT 348 X 109/L, a negative JAK2 V617F result,
erythropoietin level of 8144 MIU/ml (nl: 26-18.5), and a monoclonal IgG Kappa paraprotein by immunofixation. An
abdominal MRI did not show splenomegaly; there was a small amount of subcapsular fluid around the right kidney. A lung
perfusion scan showed an abnormal right to left shunt.
Biopsy Fixation Details: The bone marrow core biopsy was decalcified in 20% formic acid and fixed in B5/10% Neutral
buffered formalin.
Frozen Tissue Available: No frozen tissue available.
Details of Microscopic Findings: The peripheral blood demonstrated RBC changes consistent with iron deficiency but
was otherwise normal. The bone marrow aspirate smears showed normal erythroid and myeloid maturation. There were a
few monolobated megakaryocytes present. Plasma cells were mildly increased (10%). The bone marrow biopsy was
hypercellular with a panhyperplasia. There was no megakaryocyte clustering or atypia observed. Lymphoid aggregated
were not present. Plasma cells were mildly increased without aggregates.
Immunophenotype: The plasma cells were monoclonal kappa by flow cytometry studies.
Cytogenetics: 46, XX. Insufficient plasma cells were isolated for FISH studies.
Molecular Studies: None performed.
Proposed Diagnosis: Plasma cell proliferative disorder, with clinical and laboratory features consistent with TEMPI
syndrome (telangiectasia, elevated erythropoietin, erythrocytosis, MGUS, perinephric fluid collection and intrapulmonary
shunting).
Interesting Feature(s) of Submitted Case: TEMPI syndrome is a new, likely underrecognized plasma cell disorder that
shows very characteristic features. The bone marrow biopsy findings are consistent only with low level involvement by a
plasma cell proliferative disorder, and lack the typical features of myeloproliferative neoplasms. Importantly, because of
the erythrocytosis present, these patients may carry a diagnosis of polycythemia vera. However, the clinical and
laboratory features are striking, particularly the very high erythropoietin level and the pulmonary shunting. These patients
appear to respond well to bortezomib.
References: TEMPI Syndrome: Erythrocytosis in Plasma Cell Dyscrasia. Zhang X, Fang M. Clin Lymphoma Myeloma
Leuk. 2018 Nov;18(11):724-730.
Long-term complete clinical and hematological responses of the TEMPI syndrome after autologous stem cell
transplantation. Kenderian SS, Rosado FG, Sykes DB, Hoyer JD, Lacy MQ. Leukemia. 2015 Dec;29(12):2414-6.
Bone marrow findings of the newly described TEMPI syndrome: when erythrocytosis and plasma cell dyscrasia coexist.
Rosado FG, Oliveira JL, Sohani AR, Schroyens W, Sykes DB, Kenderian SS, Lacy MQ, Kyle RA, Hoyer JD. Mod Pathol.
2015 Mar;28(3):367-72.
Subcutaneous bortezomib for treatment of TEMPI syndrome. Jasim S, Mahmud G, Bastani B, Fesler M. Clin Lymphoma
Myeloma Leuk. 2014 Dec;14(6):e221-3.
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EAHP22-BMWS-1104
ACUTE MYELOID LEUKEMIA WITH RAM IMMUNOPHENOTYPE AND CBFA2T3::GLIS2 FUSION
Suvarna Deshmukh-Rane* 1, Gordona Raca1, Brent L. Wood1, Deepa Bhojwani2, Alexandra E. Kovach1
1Pathology and Laboratory Medicine, 2Hematology/Oncology, Children’s Hospital Los Angeles, Los Angeles, CA, United
States

Case Description: A 6-month-old female presented with intermittent fevers, mild cytopenias, and rare circulating blasts.
MRI showed bony lesions in the right iliac wing and ilium. Bone marrow biopsy showed leukemia. Cerebrospinal fluid not
involved.
Biopsy Fixation Details: Formalin. Tissue not available (outside case).
Frozen Tissue Available: No
Details of Microscopic Findings: The sampled marrow space was largely replaced by intermediate to large blasts with
irregular nuclear contours, finely dispersed chromatin, occasional nucleoli, and scant to moderately abundant blue-gray
cytoplasm with occasional cytoplasmic blebs. No cytoplasmic granules or Auer rods were identified.
Immunophenotype: By immunohistochemistry, blasts expressed for CD34 (subset), CD56, CD61 and CD117. Flow
cytometry of peripheral blood on presentation to our institution detected an abnormal myeloid progenitor population (2.3%
of nucleated cells) expressing CD13 (decreased), CD19 (partial, dim), CD33, CD34 (variable), CD38 (decreased), CD45
(decreased), CD56 (bright), CD58, CD61, CD117 (variable), CD123 and cMPO and negative for cCD3, CD4, CD5, CD7,
CD10, CD20, CD14, CD15, CD16, CD64, CD71, cCD79a, CD42a and HLA-DR (normal reference population: CD34+
progenitors).
Cytogenetics: Karyotype was limited but suspicious for abnormal clones: 47,XX,+3[2]/49,idem,+8,+21[2]/
51,idem,+X,+7,+13,+21[1]. No rearrangements were detected on standard acute myeloid leukemia (AML) fluorescence in
situ hybridization (FISH) panel.
Molecular Studies: Prompted by the immunophenotype, a CBFA2T3::GLIS2 rearrangement was detected by PCR
(Children’s Oncology Group) and confirmed on an institutional pan-pediatric cancer next-generation sequencing (NGS)
panel.
Proposed Diagnosis: Acute myeloid leukemia with RAM immunophenotype and CBFA2T3::GLIS2 fusion
Interesting Feature(s) of Submitted Case: The RAM phenotype (low CD45, absent CD38 and HLA-DR, bright CD33
and CD56) is highly characteristic of CBFA2T3::GLIS2-rearranged AML (Eidenschink Brodersen, Leukemia 2016;
Conces, hematology Reports 2017; Gruber, Cell 2021). The prevalence of CBFA2T3::GLIS2 is reported as 2.3% of de
novo pediatric AML (Eidenshink), 8.4% of de novo cytogenetically normal pediatric AML, half of which show
megakaryocytic (M7) differentiation (Masetti, Blood 2013). It is the most common known genetic driver in non-trisomy 21associated pediatric acute megakaryoblastic leukemia (18%; Gruber & Downing, Blood 2015). RNAreq is the most reliable
clinical detection method at present (Masetti, Br J Hematol 2019).
Within a protein complex, the CBFA2T3::GLIS2 fusion binds many gene promoters and enhancers to promote
leukemogenesis (Masetti, Br J Hematol 2019). AML with CBFA2T3::GLIS2 harbors a uniformly dismal clinical prognosis
(Smith, Am Assoc Cancer Res 2020; Meshinchi, Blood 2006). Pre-clinical evidence suggests leukemia susceptibility to
folate receptor antagonism (Le, ASH 2021 Abstract #2788).
Our patient initiated treatment per the MRC15 regimen (FLAG-IDA-GO). Bone marrow biopsy at end of induction showed
0.06% minimal residual disease (MRD) by flow cytometry. Capizzi methotrexate was initiated. Bone marrow biopsy 2
weeks later showed a rise in MRD to 0.55%. A second cycle of FLAG-IDA was initiated, but post-therapy disease
evaluation showed 10% leukemic blasts in clusters on the core biopsy. Several therapeutic options are currently being
considered, including FOLR1 antibody drug conjugate, CD123 or CD33-directed chimeric antigen receptor (CAR)-T-cell
therapy, and additional chemotherapy agents including venetoclax followed by hematopoietic stem cell transplant after
achieving remission.
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EAHP22-BMWS-1130
MYELOID/LYMPHOID NEOPLASM WITH EOSINOPHILIA AND FGFR1-REARRANGEMENT DUE TO T(8;17)
Alexandar Tzankov* 1, Stefan Dirnhofer1, Jana van den Berg2, Friedel Wenzel3
1Pathology, 2Hematology, 3Medical Genetics, University Hospital Basel, Basel, Switzerland
Case Description: 60-years-old male with incidental finding of neutrophilia (25x109/L), eosinophilia (1.4x109/L),
basophilia (0.3x109/L) and normocytic anemia (hemoglobin 124g/L), yet normal platelet count (186x10 9/L).
Biopsy Fixation Details: 10% buffered formalin fixation (i.e. 4% formaldehyde concentration); EDTA decalcification
(Moldecal)
Frozen Tissue Available: yes
Details of Microscopic Findings: Hypercellular bone marrow (90%). Megakaryopoiesis reduced, some atypical forms
(hyperchromatic, hypersegmented) without clustering. Erythropoiesis significantly reduced, megaloblastoid.
Granulopoiesis massively increased, left-shifted, maturing. Interstitial eosinophilia. Occasional pseudo-Gaucher cells.
Diffuse myelofibrosis grade 1, focally grade 2.
Immunophenotype: No increase of blasts (CD34 and CD117). Massive increase of abnormal microvessels (CD34). No
mast cell aggregates (CD117 and tryptase). No significant lymphocytosis (CD3 and CD20). Massively reduced
erythropoiesis (E-cadherin). Myelo-/granulopoiesis significantly increased and left-shifted (myeloperoxidase).
Cytogenetics: 46,XY,t(8;17)(p11.2;?)[5]/46,XY[6]
The informative value of the study was limited as the usual minimum standard regarding the number of metaphases could
not be achieved (11 instead of at least 20). In five metaphases there was a band inhomology in the short arm of
chromosome 8 as well as in the pericentric region of chromosome 17; it remained unclear whether the centromere-near
region of the short arm or of the long arm was affected. The possible structural abnormalities in 8p and 17 could not be
further elucidated with light microscopy due to the reduced chromosome quality - especially in the metaphases concerned
- but was diagnostic of t(8;17).
Molecular Studies: To check for a possible break in the FGFR1-locus (8p12) in connection with the translocation
detected by microscopic chromosomal analysis, a fluorescence in situ hybridization (FISH) was carried out on interphase
nuclei from a 48h culture of the bone marrow sample. Applying a locus-specific break-apart probe (Metasystems) resulted
in a split signal pattern in 89% of cells, indicating a rearrangement of the FGFR1-locus. The presence of fusion transcripts
was analyzed using next generation sequencing, yet it failed detecting the FGFR1-fusion partner, because of different
possible shortcomings: a) the used NGS-panel considers only 1 (MYO18A) out or 4 possible translocation partners
(MYO18A, RHOT1, TIAF1, TVP23C) within the pericentric region of 17q; b) the design of the commercial primers may not
cover all potential break points possible candidate genes.
Proposed Diagnosis: Myeloid/lymphoid neoplasm with eosinophilia (MLNE) and FGFR1-rearrangement /
t(8;17)(p11.2;?)
Interesting Feature(s) of Submitted Case: Very rare MLNE sutype with FGFR1-rearrangement, along a t(8;17)(p11.2;?)
- Prototypic and characteristic clinical presentation: middle-aged male patient with eosinophilia
- Prototypic morphology: myeloid hyperplasia, bone-marrow eosinophilia, myelofibrosis, abnormal microvessels,
decreased megakaryopoiesis [analogous to a t(8;17)(p11.2;q23) case by Walz et al.]
- Characteristic variant t(8;17)(p11.2;?), reminiscent of the known t(8;17)(p11.2;q23) [Walz et al.], with an
unidentified/unknown FGFR1-fusion partner at the pericentric region of chromosome 17
- Specific diagnostic FISH result, yielding rearrangement of the FGFR1-locus and nicely illustrating the advantage of
applying various technologies in establishing the diagnosis of MLNE with tyrosine kinase gene fusions
References: Walz C, et al. The t(8;17)(p11;q23) in the 8p11 myeloproliferative syndrome fuses MYO18A to FGFR1.
Leukemia 2005;19:1005-9.
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EAHP22-BMWS-1132
MYELODYSPLASTIC/MYELOPROLIFERATIVE NEOPLASM WITH SF3B1 AND EXON 12 JAK2 MUTATIONS
Maria Rozman* 1, Monica Lopez-Guerra1, Alberto Alvarez-Larran2
1HEMATOPATHOLOGY UNIT, PATHOLOGY DEPARTMENT, 2HEMATOLOGY DEPARTMENT, HOSPITAL CLINIC
BARCELONA, Barcelona, Spain

Case Description: A 66-year-old male had gastrointestinal bleeding due to a peptic ulcer in October 2019, when
thrombocytosis and anemia were detected. In November 2020 he presented an ischemic cardiopathy which required
stent placement. In April 2021 the alterations of the hemogram had persisted and over the last year he had constitutional
symptoms (6 kg weight loss, night sweats), abdominal discomfort and occasional diarrhea. The physical exam showed 5
cm splenomegaly; leucocytes were 13.76 x109/L (normal differential count), Hb 107 g/L, MCV 84 fL, platelets 728x10 9/L,
LDH 345 U/L (N<234), normal ferritin, B12 vitamin and folic acid.
Biopsy Fixation Details: B21-10327 A fixation formalin 10%, decalcification formic acid 10%, B fixation Bouin solution,
decalcification hydrochloric acid 1-5%
Frozen Tissue Available: No
Details of Microscopic Findings: Bone marrow aspirate and biopsy showed hypercellularity (98%) with markedly
increased atypical megakaryocytes forming dense clusters of 3-5 elements. Most megakaryocytes were enlarged while
others were small, most of them having abnormal chromatin clumping (bulbous, cloud-like or
hyperchromatic). Erythropoiesis was also increased, showing megaloblastoid and other dyserythropoietic features.
Granulopoiesis was normal and blasts accounted for 2%. Slightly increased vascular proliferation and one lymphoid
nodule were observed. Mild reticulin fibrosis (MF-1), and 25% ring sideroblasts were found. The peripheral blood
displayed red cell anisocytosis with dacryocytes and increased platelets with anisocytosis.
Immunophenotype: IHQ confirms morphological findings
Cytogenetics: 46, XY [20]
Molecular Studies: PCR for BCR::ABL1, JAK2 V617F and exon 9 CALR negative.
Bone marrow NGS study (Oncomine Myeloid Research Assay, ThermoFisher)) showed the following pathogenic variants:
JAK2: c.1624_1629delAATGAA p.Asn542_Glu543del VAF 47.42%, SF3B1: c.1996A>C p.Lys666Gln VAF 45.45%,
DNMT3A: c.2645G>A p.Arg882His VAF 42.00%, TET2: c.4133G>T p.Cys1378Phe VAF 12.99%
Direct sequencing of JAK2 exon 12 confirmed the mutation c.1624_1629delAATGAA p.Asn542_Glu543del.
Proposed Diagnosis: Post-MDS/MPN-RS-T myelofibrosis
Interesting Feature(s) of Submitted Case: The present case raises the differential diagnosis between myelodysplastic /
mieloproliferative neoplasm with ring sideroblasts and thrombocytosis (MDS/MPN-RS-T) and primary myelofibrosis
(PMF).
Patients with MDS/MPN-RS-T have both morphological and molecular features of MDS-RS and Ph-negative MPN; some
can have or develop bone marrow fibrosis1. This neoplasm is genetically defined by the specific presence of SF3B1 (90%)
and JAK2V617F (50%) mutations. Other recurrent mutations include TET2 (10-20%), ASXL1 (20-30%) and DNMT3A
(13-15%). SF3B1 mutation is the major driver of the disease, and is recurrently preceded by DNMT3A mutations, that
probably constitute a previous asymptomatic clonal hematopoiesis event 2,3.
Exon 12 JAK2 mutations are extremely rare and found exclusively in 2–4% of polycytemia vera (PV) patients4. In
comparison to JAK2 V617F, PV patients with exon-12 mutations are characterized by erythroid- dominant
myeloproliferation. Extremely rare cases of PMF have been reported with exon 12 JAK2 mutations5. The genetic profile in
this case, with SF3B1, exon 12 JAK2 and DNMT3A mutations is consistent with MDS/MPN-RS-T, although we have not
found any reported case of this neoplasm harboring exon 12 JAK2 mutation.
References:
1. Haematologica 2002; 87:392-399.
2. Hematology Am Soc Hematol Educ Program 2020 (1): 450–459.
3. Cancers 2021, 13, 2120.
4. OncoTargets and Therapy 2020:13 12367–12382.
5. Ann Hematol2020 May 01; 99(5): 983–989.
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EAHP22-BMWS-1152
AML WITH BIALLELIC MUTATION OF CEBPA
Pragya Katoch* 1, Lykke Grubach2
1Pathology, Aalborg University Hospital, 9000 Aalborg, 2Molekylær diagnostik og kvalitet, Pathology, Aalborg University
Hospital, Aalborg, Denmark

Case Description: Acute BM exam of a 64 year old male due to blasts, severe neutropenia, mild thrombocytopenia &
mild anemia on complete blood count during yearly routine exam at patients general practitioner. Patient had no
subjective complaints. There is no prior history of hematological malignancy.
Biopsy Fixation Details: 10% Formalin fixation for 24-36 hours for marrow clot. 12 hours 10% formalin fixation for
biopsy, followed by 8 hours formic acid decalcification for biopsy and again 10% formalin fixation for 12 hours. Separate
material in EDTA for FLOW & NGS. Separate material for cytogentics to another University Hospital.
Frozen Tissue Available: ja, national biobank
Details of Microscopic Findings: Peripheral blood with 80% blasts and severe neutropenia. BM smear with 85%
myeloblasts, no Auer-stave noticed. Under 10% mature myeloid component. Sparse representation of erythroid lineage.
No dysplasia noted on both lineages. BM biopsy and clot with 80-90% cellularity with blast dominance. Grade 1 fibrosis
without increased collagen. A few morphologically normal megakaryocytes seen, no dysplasia noted.
Immunophenotype: BM-flowcytometry: 80-85% blasts in CD 45 blast gate, positive for CD34, CD117, CD13, CD33,
strong MPO, partial CD15, aberrant CD7 & HLA-DR. There was partial CD19 but CD20, TDT & CD10 were negative.
CD64 was positive in ca. 25% of blasts while CD14 & Cd4 were negative.CD56 negative. Negative T-markers. The same
phenotype was found on immunohistochemistry.
Cytogenetics: normal, No MRD markers identified
Molecular Studies: Next Generation Sequencing(NGS) showed biallelic CEBPA mutation & other mutations as shown
below
CEBPA: exon 1, c.68dupC, p.(His24Alafs*84), AF: 46.3 %
CEBPA: exon 1, c.639C>A, p.(Cys213*), AF: 46.4 %
FLT3: exon 20, c.2503G>T, p.(Asp835Tyr), AF: 41.3 %
IDH2: exon 4, c.419G>A, p.(Arg140Gln), AF: 47.7 %
EZH2: exon 8, c.839C>G, p.(Ser280Cys), AF: 3.3 %
WT1: exon 9, c.1393C>A, p.(His465Asn), AF: 5.4 %
NRAS: exon 2, c.35G>A, p.(Gly12Asp), AF: 1.0 %
Proposed Diagnosis: AML with biallelic mutation of CEBPA, AML without maturation
Interesting Feature(s) of Submitted Case: Patient achieved remission after 2nd induction & there was persistence of
single allele CEBPA: exon 1, c.639C>A, p.(Cys213*) in remission bone marrow, which was also found on NGS performed
on skin biopsy, confirming the germline nature. This domain is often associated with reduced penetrance, which can
explain the later age of presentation.
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EAHP22-BMWS-1180
THE BENIGN END OF RAS-ASSOCIATED LEUKOPROLIFERATIVE DISORDER (RALD) SPECTRUM
Xiaoqiong Wang* 1, Lianqun Qiu1, Pei Lin1
1HEMATOPATHOLOGY, MD ANDERSON CANCER CENTER, Houston, United States

Case Description: A 48-year-old man presented with several months of fatigue and recurrent cellulitis of his leg, treated
with allopurinol for presumed gout, but the symptoms did not improve. Work up at an outside institution found neutropenia,
monocytosis, and thrombocytopenia, concerning for myelodysplatic syndrome. CBC obtained at our hospital showed the
following: white blood cell count 4.2 K/µl with mild neutropenia (absolute neutrophil 0.92 K/µl) and monocytosis (monocyte
41%; absolute monocyte 1.72 K/µl), hemoglobin 14.3 gm/dL with MCV 90 fL, and platelet count 98 K/µL. Uric acid level of
9.9 mg//dL (3.4-7.0).
Biopsy Fixation Details: Bone marrow, right posterior iliac crest, biopsy, clot section, aspiration smears, and touch
imprint.
Fixation: 10% neutral buffered formalin.
Frozen Tissue Available: Not available
Details of Microscopic Findings: Peripheral blood smear shows mild neutropenia and monocytosis, unremarkable red
blood cells, and thrombocytopenia with unremarkable morphology (Figure 1A).
Bone marrow aspirate smars show trilineage hematopoiesis with monocytosis and no overt dysplasia (Figure 1B-1C). The
lymphocytes, predominantly small mature forms, are not increased.
Bone marrow core biopsy shows mildly hypercellular (70%) bone marrow with trilineage hematopoiesis (Figure 1D-1E).
Several small lymphoid aggregates are present composed predominantly of small mature lymphocytes (Figure 1F).
Immunophenotype: CD34 immunostaining highlights no increased blasts (<5%) (Figure 2A). The lymphoid aggregates
are composed of predominantly CD3 positive T-cells (Figure 2B) with admixed CD20 positive B-cells (Figure 2C).
Flow cytometric analysis of the aspirate materials detected 2.0% CD34+ precursors with no significant immunophenotypic
aberrancies. CD10+ hematogones comprise approximately 55% of CD34+ precursors (Figure 3). Granulocytes show
partial CD14 expression. Monocytes are increased (9.6%) and dimly positive for CD56 in a small subset.
Cytogenetics: 46, XY[20]
Molecular Studies: A 81-gene leukemia mutation next generation sequencing panel detected only KRAS G12D mutation
(VAF=39.1%).
Proposed Diagnosis: Mildly hypercellular marrow (70%) with trilineage hematopoiesis, monocytosis, several lymphoid
aggregates and KRAS mutation, suggestive of RAS-associated autoimmune leukoproliferative disorder (RALD).
Interesting Feature(s) of Submitted Case: The patient presented with persistent monocytosis and thrombocytopenia,
concerning for a myeloid neoplasm, such as chronic myelomonocytic leukemia. However, lack of significant dysplasia,
coexpression of CD14 by granulocytes, expanded CD10+ hematogones and detection of KRAS G12D mutation (VAF
39.1%) suggest RALD.
RALD is a rare and newly emerged chronic indolent disorder that presents with persistent monocytosis,
lymphoproliferation and somatic mutations in KRAS or NRAS, mimicking juvenile myelomonocytic leukemia (JMML) and
chronic myelomonocytic leukemia (CMML). It has a broad clinical spectrum, from benign clinical course to increased risk
of malignant transformation. Further studies should be conducted to investigate the biological and clinicopathologic
characteristics of RALD, to better stratify the patients and explore optimal treatments.
References: Calvo KR, Price S, Braylan RC, et al. JMML and RALD (Ras-associated autoimmune leukoproliferative
disorder): common genetic etiology yet clinically distinct entities. Blood. 2015;125(18):2753-2758.
Neven Q, Boulanger C, Bruwier A, et al. Clinical Spectrum of Ras-Associated Autoimmune Leukoproliferative Disorder
(RALD). J Clin Immunol. 2021;41(1):51-58.
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EAHP22-BMWS-1183
MYELODYSPLASTIC SYNDROME (MDS) WITH MULTILINEAGE DYSPLASIA ASSOCIATED WITH VEXAS
(VACUOLES, E1 ENZYME, X-LINKED, AUTOINFLAMMATORY, SOMATIC) SYNDROME
Jingjing Zhang* 1, Sebastian Fernandez-Pol1
1Pathology, Stanford University, Stanford, United States

Case Description: The patient is a 56 year-old male with past medical history significant for asthma with recurrent flu-like
symptoms with intervening periods of feeling normal. He additionally developed eye swelling, rashes on his arms and feet,
swelling of bilateral hands and ankles, auricular swelling, and constitutional symptoms including fevers, night sweats, 10pound unintentional weight loss, and abdominal pain. He was diagnosed with relapsing polychondritis.
Labs are notable for WBC 2.2 K/uL, ANC 0.5 K/uL, Hemoglobin 8.6 g/dL, MCV 116 fL, Plt 154 K/uL, Folate 6.5 ng/mL,
B12 1997 ng/L, Copper 67 mcg/dL, and Zinc 72 mcg/dL. Infectious workup including HIV is negative.
A bone marrow biopsy was obtained.
Biopsy Fixation Details: Bouin’s fixative
Frozen Tissue Available: No
Details of Microscopic Findings: Peripheral blood reveal macrocytic anemia and absolute neutropenia. Occasional
elliptocytes and occasional dacrocytes are seen. The bone marrow aspirate shows erythroid cells with cytoplasmic
vacuolation, megaloblastic changes and nuclear membrane irregularities. Myeloid cells show left-shifted maturation and
cytoplasmic vacuolation, with a subset demonstrating hypogranularity and hypolobation. Megakaryocytes are remarkable
for several small, hypolobated forms and subset with separated lobes. Blasts comprise 1.5% of the cellularity. An iron
stain performed on a bone marrow cytologic preparation shows decreased iron stores and no increase in ring
sideroblasts. The bone marrow biopsy sections are normocellular for age with cytomorphologic features compatible with
that of the aspirate smears. Trabecular bone is normal.
Immunophenotype: N/A
Cytogenetics: Normal 46,XY male karyotype
Molecular Studies: UBA1 mutation identified at the National Institutes of Health. KRAS p.G13D mutation identified by
Stanford Actionable Mutation Panel for Hematopoietic and Lymphoid Malignancies
Proposed Diagnosis: Myelodysplastic Syndrome (MDS) With Multilineage Dysplasia Associated with VEXAS (vacuoles,
E1 enzyme, X-linked, autoinflammatory, somatic) Syndrome
Interesting Feature(s) of Submitted Case: VEXAS syndrome is a newly described adult-onset inflammatory syndrome
with overlapping clinical features. In a recent article describing 25 patients (PMID: 33108101), 11 patients had a
concurrent hematologic neoplasm (6 with MDS, 5 with multiple myeloma or monoclonal gammopathy of undetermined
significance (MGUS)). The underlying mechanism is thought to be due to a somatic mutation in the X-linked gene UBA1,
which encodes the major E1-activating enzyme necessary for the initiation of ubiquitylation. Vacuolated erythroid and
vacuolated myeloid precursors are characteristic microscopic findings, though these features can also be seen in copper
deficiency, excess zinc consumption, drug/medication effect (i.e. ethanol), and myelodysplastic syndrome. Unfortunately,
the inflammatory syndrome is often treatment refractory and fatal.
References: Beck DB, et al. Somatic Mutations in UBA1 and Severe Adult-Onset Autoinflammatory Disease. N Engl J
Med. 2020 Dec 31;383(27):2628-2638. doi: 10.1056/NEJMoa2026834. Epub 2020 Oct 27. PMID: 33108101;
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EAHP22-BMWS-1203
AN AML CASE WITH NUP98-JADE2 FUSION SHOWING SOME APL-LIKE MORPHOLOGIC AND
IMMUNOPHENOTYPIC FEATURES
Yen-Chun Liu* 1, Priya Kumar1, Mahsa Khanlari1, Patrick Blackburn1, Jeffery Klco1
1Pathology, St. Jude Children's Research Hospital, Memphis, United States

Case Description: A 2 year-old boy presented with right facial palsy, gait difficulty and worsening leg pain for 3 months.
The patient also had fever at admission. CBC showed normocytic anemia and neutropenia. The bone marrow
examination done in Sep 2021 (submitted) was largely composed of blasts/immature myeloid precursors. The overall
findings were felt best classified as acute myeloid leukemia (AML). Blasts were identified in the CSF specimen. The
patient had no evidence of disease after the induction.
Peripheral blood (Sep 2021): Hgb: 7.6 g/dl, Hct: 24.6%, MCV: 75.2 fl, Plt: 216 K/ml, WBC: 5.3 K/ml (N: 19%, L: 68%, M:
3%, Eos: 2%, Blasts/Immature myeloid precursors: 8%).
Biopsy Fixation Details: Bouin and nitric acid (10%)
Frozen Tissue Available: N/A
Details of Microscopic Findings: The marrow cellularity was nearly 100%. The marrow was largely composed of
blasts/immature myeloid precursors. The abnormal blasts/immature myeloid precursors showed some morphologic
features of promyelocytes, such as the presence of relatively abundant cytoplasm with granules. Many of the
blasts/immature myeloid precursors showed prominent nucleoli and visible Golgi zone. MPO cytochemical stain
highlighted the majority of the cells. ANB cytochemical stain highlighted occasional positive cells. Megakaryocytes and
decreased erythropoiesis were also noted.
Immunophenotype: The abnormal blasts/immature myeloid precursors appeared positive for CD33, MPO, CD56,
negative for CD34, CD117, CD14, CD19, sCD3 and cCD3. The abnormal cells appeared largely negative for CD11b and
HLA-DR.
Cytogenetics: 46,XY,t(5;11)(q31;p15)[8]/47,idem,+6[10]/46,XY[2]
Molecular Studies: Whole Genome Sequencing, Whole Exome Sequencing and RNA sequencing showed a NUP98JADE2 fusion (NUP98 exon13 fused to JADE2 exon2) as well as mutations in EZH2 (NM_004456.4: c.2233G>A;
p.Glu745Lys) and NRAS (NM_002524.4: c.35G>A; p.Gly12Asp).
Proposed Diagnosis: Acute myeloid leukemia
Interesting Feature(s) of Submitted Case: This AML case with NUP98-JADE2 fusion showed some acute
promyelocytic leukemia (APL)-like morphologic and immunophenotypic features. The marrow was largely composed of
blasts/immature myeloid precursors. The blasts/immature myeloid precursors showed relatively abundant cytoplasm and
cytoplasmic granules. Many of the abnormal cells also had prominent nucleoli and visible Golgi zone. Based on the flow
cytometric studies, the abnormal cells were positive for CD33, MPO, largely negative for CD34, CD117, and HLA-DR. A
similar pediatric AML case with NUP98-JADE2 fusion was recently reported (PMID: 34673934). The published case
showed similar breakpoints and features resembling APL. In the study, the NUP98-JADE2 fusion protein was found to
alter the subcellular distribution of wild-type JADE2. Both NUP98-JADE2 overexpression and JADE2 knockdown inhibited
the ATRA-induced responses. These findings suggested the NUP98-JADE2 fusion drive the leukemogenesis and lead to
the APL-like features. With limited follow-up, our patient and the patient in the case report both achieved complete
remission after induction. Intriguingly, we previously identified another case with NUP98-JADE2 fusion showing different
breakpoints (NUP98 exon15 fused to JADE2 exon6; PMID: 29146900). This case with different breakpoint demonstrated
a prominent monocytic population in both the peripheral blood and bone marrow aspirate, suggestive of a diagnosis of
juvenile myelomonocytic leukemia (JMML); however, a more diffuse immature myeloid proliferation in the corresponding
biopsy section in this case suggested a diagnosis of evolving AML.
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EAHP22-BMWS-1204
ACUTE PROMYELOCYTIC LEUKEMIA WITH A VARIANT RARA TRANSLOCATION, T(X;17)(P11.4;Q21); BCORRARA
Travis Spaulding1, Ryan Miller2, Stephen Strickland1, Emily F. Mason* 3
1Medicine, 2Clinical Pharmacy, 3Pathology, Microbiology, and Immunology, Vanderbilt University Medical Center,
Nashville, United States

Case Description: A 79-year-old female with a history of myasthenia gravis, rheumatoid arthritis, and a remote history of
ductal carcinoma in situ, status-post hormone therapy, presented with dyspnea, back pain, and night sweats and was
found to have leukopenia and anemia. A bone marrow (BM) biopsy was performed.
Biopsy Fixation Details: B+ fixative, with decalcification in Decal Stat.
Frozen Tissue Available: No
Details of Microscopic Findings: Aspirate smears showed increased blasts (55.5% by manual differential), which were
intermediate to large in size with round to oval nuclei, dispersed chromatin, prominent nucleoli, and moderate to abundant
basophilic to pale eosinophilic cytoplasm with cytoplasmic granulation. Definitive Auer rods were not identified. A subset
of blasts showed Auer rod-like cytoplasmic bodies. Maturing myeloid elements were markedly decreased. Erythroid
elements showed megaloblastoid change. Megakaryocytes were decreased and showed no overt atypia. The BM core
biopsy was hypercellular (70-80% cellular) with approximately 80% blasts.
Immunophenotype: By flow cytometry, blasts were positive for CD2 (dim), CD13, CD15 (moderate), CD33 (moderate),
CD45 (moderate), and CD117 (bright); and negative for CD4, CD7, CD11b, CD14, CD16, CD19, CD34, CD38, CD56,
CD64, and HLA-DR.
Cytogenetics: Karyotype: 45,-X,t(X;17)(p11.4;q21)[11]/46,XX[9]. FISH showed rearrangement of the RARA locus
17q21.1 in 73.5% of cells.
Molecular Studies: A 37-gene myeloid next generation sequencing panel identified pathogenic variants in TET2
(c.3269del; p.Lys1090Argfs*16; variant allele frequency (VAF) 27%) and WT1 (c.737_738insGGG;
p.Arg246_Lys247insGly; VAF 26%). Single gene testing was negative for a FLT3-ITD mutation.
Proposed Diagnosis: Acute promyelocytic leukemia with a variant RARA translocation, t(X;17)(p11.4;q21); BCOR-RARA
Interesting Feature(s) of Submitted Case: The t(X;17)(p11.4;q21) fusion seen in this case is consistent with a BCORRARA fusion, which has been reported twice previously in acute promyelocytic leukemia (APL) with a variant RARA
translocation (1,2). The morphology in this case was similar to that reported previously, with large blasts with round to oval
(rather than folded) nuclei and abundant basophilic to pale eosinophilic cytoplasm with cytoplasmic granulation and Auer
rod-like cytoplasmic bodies in a subset of blasts. Similar to a previously reported patient, this patient’s disease was
refractory to therapy with all-trans retinoic acid (ATRA) and arsenic trioxide (ATO), but she achieved complete remission
with ATRA/idarubicin therapy and remains in remission. ATO is thought to induce degradation of the PML-RARA fusion
protein through direct binding to the PML moiety (3). Lack of response to ATO in patients with a BCOR-RARA fusion may
be due to the absence of PML within this variant RARA translocation. The BCOR protein is located on the X chromosome.
The two previously reported patients with APL with BCOR-RARA were male patients, and the female patient reported
here showed loss of the uninvolved X chromosome, suggesting that oncogenesis via the BCOR-RARA fusion may require
loss/absence of the wildtype BCOR protein. Previous reports of APL with BCOR-RARA have not included NGS data. Our
patient showed additional mutations in WT1 and TET2. WT1 is the second most frequently mutated gene in APL, after
FTL3 (4), while TET2 mutations are rarely seen in APL (5).
References: 1. Yamamoto Y, et al. Blood. 2010;116:4274.
2. Ichikawa S, et al. Cancer Genet. 2015;208:162.
3. Ablain J, et al. Cancer Discov. 2011;1:117.
4. Papaemmanuil E, et al. N Eng J Med. 2016;374:2209.
5. Awada H, et al. Blood (2019) 134 (Supplement_1): 1404.
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EAHP22-BMWS-1214
MYELOID/LYMPHOID NEOPLASM WITH EOSINOPHILIA AND FLT3-ZMYM2 FUSION IN A 58 YEAR OLD
John A. Willis* 1, Jadee Neff1, Barbara Anderson1
1Pathology, Duke University Hospital, North Carolina, United States

Case Description: The patient is a 58-year-old male who presented with a 3 month history of fatigue, >10kg weight loss,
night sweats, flushing, rash, and worsening abdominal pain. Physical examination revealed hepatosplenomegaly. CBC
with differential revealed 21% eosinophils and 21% monocytes. Peripheral blood and bone marrow showed eosinophilia,
monocytosis, and over 20% blasts. The patient was diagnosed with B-ALL and SM-AHM and achieved remission on
standard therapy. 7 months following his initial presentation, he returned with pain and leukocytosis, with biopsy showing
leukoerythroblastosis and dyspoiesis but no B-lymphoblasts and was diagnosed as MDS/MPN, unclassifiable. Following
hydroxyurea treatment, the patient developed recurrent B-ALL at 17 months post initial presentation and died of his
disease 3 months later.
Biopsy Fixation Details: BM Core: AZF + decalcification
BM clot: AZF
Frozen Tissue Available: No
Details of Microscopic Findings: Peripheral blood smear demonstrated atypical eosinophilia and monocytosis. Bone
marrow aspirate showed 20% medium-sized blasts with fine chromatin and agranular cytoplasm. The core biopsy was
80% cellular with increased blasts and marked eosinophilia and diffuse mild reticulin fibrosis. Focal aggregates of spindled
cells were also seen.
Immunophenotype: Flow: Blasts are positive for CD19, CD10, CD22, CD34(heterogeneous), HLA-DR, and dim/partial
CD13 and CD33.
IHC: Blasts are positive for TdT and PAX5. Spindled aggregates are tryptase-positive, CD25-positive mast cell
aggregates.
Cytogenetics: 46,XY[19]
FISH: negative for numeric or structural abnormalities in IGH, CDKN2A, KMT2A, BCR-ABL1, PDGFRA, PDGFRB, or
chromosomes 5, 7, 8, or 20.
Molecular Studies: Negative for JAK2 V617F, CALR mutation, MPL W515, KIT D816V, FLT3 ITD/TKD, BCR-ABL fusion.
Myeloid NGS panel (DNA): DNTM3A splice site mutation, RUNX1 frameshift mutation.
NGS fusion panel (RNA): FLT3-ZMYM2 fusion.
Proposed Diagnosis: Myeloid/lymphoid neoplasm with eosinophilia and FLT3-ZMYM2 fusion
Interesting Feature(s) of Submitted Case: This patient demonstrates a rare, potentially TKI-responsive FLT3-ZMYM2
fusion that is cytogenetically cryptic. This alteration occurs via a cryptic inversion on chromosome 13 which pairs ZMYM2
exon 19 with FLT3 exon 14. Prior examples of FLT3 fusions associated with MPN and eosinophilia also preserved from
exon 14 downstream, including the kinase catalytic domain(1). FLT3 fusions have been rarely described in MPN with
eosinophilia, frequently partnered with ETV6, and TKIs may provide some benefit in such cases(2). Unfortunately this
abnormality was not identified until after the patient expired because the clinical assay was not yet live. This demonstrates
the value of RNA-based NGS studies, particularly for acute myeloid leukemias without drivers identified by standard
cytogenetics or with unusual features such as a mixed myeloid/lymphoid presentation or eosinophilia and mastocytosis.
References: 1. Tang, G. et al. Myeloid/lymphoid neoplasms with FLT3 rearrangement. Mod. Pathol. 34, 1673–1685
(2021).
2. Walz, C. et al. Response of ETV6-FLT3–positive myeloid/lymphoid neoplasm with eosinophilia to inhibitors of FMS-like
tyrosine kinase 3. Blood 118, 2239–2242 (2011).
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EAHP22-BMWS-1240
MYELOID/LYMPHOID NEOPLASM ASSOCIATED WITH EOSINOPHILIA AND BCR-JAK2 FUSION
Juan F Garcia* 1, Adolfo de la Fuente2, Sara Palacios3, Sandra Perez 4, Mar Lopez5, Socorro M Rodriguez4, Cristina
Serrano6, Gema Moreno-Bueno5
1PATHOLOGY, 2HEMATOLOGY, MD ANDERSON CANCER CENTER MADRID, 3PATHOLOGY, Hospital HM
Sanchinarro, 4PATHOLOGY, Fundación Jiménez Díaz, 5MOLECULAR PATHOLOGY, MD ANDERSON CANCER
CENTER MADRID, 6HEMATOLOGY, Fundación Jiménez Díaz, Madrid, Spain

Case Description: 55-year-old male, consulted for severe asthenia in August 2019.
Laboratory: leukocytosis> 20,000 /µl; hypereosinophilia 62% (> 10,000 /µl); no monocytosis or lymphocytosis; Elevated
LDH.
Bone marrow (BM) aspirate: infiltration by eosinophils (60%) without clear signs of dysplasia.
FCM: hypereosinophilia but without features of dysplasia or increased blasts.
FISH BM: negative for BCR / ABL, AML1-ETO, PDGFRA/B, and FGFR1 rearrangements
PCR negative for KIT, JAK2, FLT3, IDH1/2, or TP53 mutations
Initial diagnosis: consistent with Hypereosinophilic Syndrome (HES)
BM biopsy: hypercellular, with marked expansion of eosinophils, some immature eosinophilic precursors with dysplastic
features?.
Diagnosis: chronic myeloproliferative neoplasia with eosinophilia. Differential: chronic eosinophilic leukemia vs myeloid
and lymphoid neoplasms with eosinophilia and alterations in PDGFRA, PDGFRB or FGFR1 (additional
cytogenetic/molecular data was needed).
Additional molecular results: NGS panel detected BCR-JAK2 fusion
Follow-up:
Jan 2021. Initial therapy with prednisone was started, without clinical improvement.
April 2021:cervical lymphadenopathy; tru-cut biopsy diagnosed as myeloid sarcoma.
The patient started JAK2 inhibitor therapy (Ruxolitinib) in august 2021, with CR after 4 weeks; without symptoms and
with complete normalization of all analytical parameters.
January 2022. Lymph node relapse as a lymphoblastic leukemia/lymphoma with ambigous features of AML and TALL with complex phenotype; molecular analysis is currently being performed.
Biopsy Fixation Details: Bone marrow: EDTA-based (Surgipath Decalcifier)
Frozen Tissue Available: No frozen tissue. Smear extensions from BM aspirate are available
Details of Microscopic Findings:
Bone marrow (BM) aspirate: medullary infiltration by eosinophils (60%) in the different differentiation stages, some with
degranulated cytoplasm. Other myeloid lines with predominance of semi-mature forms, without maturation stop. Other
eries was reduced, with preserved maturation gradient and without signs of dysplasia.
BM biopsy: hypercellular, with marked expansion of eosinophils distributed in large interstitial aggregates; eosinophil
morphology was mostly unremarkable, but with some immature eosinophilic precursors with dysplastic features
(hyposegmented and mononuclear, hypogranulation, mitosis).
No associated lymphoid expansions.
Other myelomonocytic cells, megakaryocytes and erythroid cellularity very reduced, without dysplastic features.
Without blasts (CD34+ cells <2%).
Mild myelofibrosis (MF-1, EUMNET/WHO), related with paratrabecular aggregates.
Immunophenotype: CD11b+/CD16-/CD34-/CD33+/MPX-/+
Cytogenetics: Karyotype: 46,XY,del(12)(p?p?),-13,-14,+2mar[4]*/46,XY[8]
Molecular Studies: FISH BM: negative for BCR / ABL, AML1-ETO, PDGFRA/B, and FGFR1 rearrangements
PCR negative for KIT, JAK2, FLT3, IDH1/2, or TP53 mutations
NGS: BCR-JAK2 (BCR-JAK2.B1J19.COSF752)
Proposed Diagnosis: Myeloid/lymphoid neoplasm associated with eosinophilia and BCR-JAK2 fusion
Interesting Feature(s) of Submitted Case: - Subjectivity in the evaluation of eosinophilic dysplasia as the main criteria
for DD between HES and myeloid neoplasm
- Myeloid sarcoma (cervical LN)
- BCR-JAK2 fusion (BCR-JAK2.B1J19.COSF752); was confirmed by RNAseq in the lymph node biopsies.
- Initial complete response after JAK2 inhibitor therapy
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References: He et al. BCR-JAK2 fusion in a myeloproliferative neoplasm with associated eosinophilia. Cancer Genet
2016 May;209(5):223-8.
Pozdnyakova et al. Myeloid/Lymphoid Neoplasms Associated With Eosinophilia and Rearrangements of PDGFRA,
PDGFRB, or FGFR1 or With PCM1-JAK2. Am J Clin Pathol. 2021 Feb 4;155(2):160-178.
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EAHP22-BMWS-1260
CRYPTIC NUP98::NSD1 AND ACTIONABLE ETV6::ABL1 TRANSLOCATIONS IN A CASE OF RELAPSED
REFRACTORY ACUTE MYELOID LEUKEMIA
Rashmi Kanagal-Shamanna* 1, Arash Ronaghy1, James Smadbeck2, Patricia Greipp2, Keyur Patel1, L. Jeffrey Medeiros1,
Rajalakshmi Luthra1, Linda Baughn2
1Hematopathology, THE UNIVERSITY OF TEXAS M.D. ANDERSON CANCER CENTER, Houston, 2Hematopathology,
Mayo Clinic, Rochester, United States

Case Description: 72 y/o man with relapsed refractory AML presented to our institution
Treated elsewhere with no response: Cytarabine, anthracycline, midostaurin, decitabine, venetoclax, gilteritinib,
clofarabine, and hydrea
CBC: WBC: 4.0 K/uL [4.0-11.0 K/uL]; ANC: 0.24K/uL (1.70-7.30 K/uL) –Hgb: 9.7 g/dL [13.0-17.0 g/dL] –Plt: 42 K/uL [140440 K/uL] –20% circulating blasts
Follow-up: Disease progression, pt. expired in 2 months
Biopsy Fixation Details: Formalin fixed
Decalcification for bone marrow biopsy
Wright-Giemsa stain for aspirate smears
Frozen Tissue Available: No
Details of Microscopic Findings: Biopsy showed hypercellular bone marrow with diffuse sheets of blasts
Aspirate smears showed increased blasts with background trilineage dysplasia
Immunophenotype: Flow cytometry immunophenotype: CD34 positive blasts with a typical myeloid immunophenotype
Cytogenetics: Normal male karyotype: 46,XY[20]
Add-on FISH studies after molecular results:
Negative for ETV6::RUNX1
ABL1: Positive for an abnormal translocation with an unknown partner
Molecular Studies: NGS studies: Positive for PTPN11 (2.9%), KRAS (6.7%), CEBPA (41.9%), WT1 p.H445fs (1.6%),
WT1 p.R380fs (4.3%), WT1 p.S381* (35.7%) and WT1 p.R370fs (39.1%)
FLT3 PCR and capillary electrophoresis: Positive for FLT3-ITD
Leukemia translocation panel screen: Positive for aberrant ETV6::RUNX1 transcript
Anchored multiplex PCR (AMP) chemistry): Positive for NUP98::NSD1 and ETV6::ABL1 fusions
Mate-pair sequencing: NUP98-NSD1 fusion [der(5), der(11); der(12), der(7), t(8;9) with a putative ETV6::ABL1 fusion on
der(8) due to t(8;12) and t(9;12)
Proposed Diagnosis: Acute Myeloid Leukemia with NUP98-NSD1 and ETV6::ABL1 fusions
Interesting Feature(s) of Submitted Case: Cryptic actional alterations uncovered in a case of R/R AML with normal
karyotype
NUP98-NSD1 fusion in AML has a poor prognosis
ETV6-ABL1 fusion is rare, reported in MPN and in a few AML cases, associated with eosinophilia. These cases respond
favorably to tyrosine kinase inhibitor therapy.
ETV6::ABL1 fusion has been reported as one of the mechanisms for TKI resistance
Given the ETV6 partner discrepancy results of FISH and LTP assays, high-throughput genomic technologies such as
anchored multiplex PCR (AMP) chemistry and mate-pair sequencing are helpful in detection of cryptic fusions
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EAHP22-BMWS-1274
LYMPH NODE INVOLVEMENT BY MYELOID NEOPLASM WITH PDC DIFFERENTIATION
Karen A. Nahmod* 1, Roberto Miranda1, Wei Wang1, L Jeffrey Medeiros1, Rashmi Kanagal-Shamanna1
1Hematopathology, MD Anderson Cancer Center, Houston, United States

Case Description: Case 1: 69-yo male with history of ET (2015) with secondary MF, treated with Hydroxyurea+ Danazol,
and recently Tagraxofusp+Hydroxyurea+Ara-C.
CBC: WBC 112k/uL (7% blasts), Hb 8.2g/dl, Pl 72k/uL.
Case 2: 71-yo male with history of CMML (2014) treated with Hydroxyurea.
CBC: WBC 7.7k/ul, Hgb 8.3g/dl, Pl 210k/uL.
Both patients presented with diffuse lymphadenopathy and splenomegaly.
Biopsy Fixation Details: 10% Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Case 1: Nodal architecture effaced by malignant mononuclear large cells with blastic
chromatin and scant cytoplasm.
Concurrent bone marrow (BM) biopsy revealed persistent MPN with MF-2 associated with myelodysplastic features with
11% blasts.
Case 2: The LN showed paracortical expansion by an atypical polymorphous infiltrate with residual follicles in the
background.
Concurrent BM biopsy showed persistent CMML with 9% blasts.
Immunophenotype: Case 1: LN IHC highlighted three distinct populations. 1) Myeloid blasts (~20%), positive for CD34,
TdT and MPO. 2) Mononuclear cells diffusely positive for CD4 with scattered positivity for CD11c and lysozyme and weak
patchy CD56 expression. 3) Expanded pDC (~50%) positive for CD123/TCF4, and negative for TCL1. LN FC: aberrant
CD34+ myeloid blasts with partial CD7 and CD117 and decreased CD38 and HLA-DR. No support for BPDCN.
BM IHC: Negative CD123/TCF4 dual stain. BM FC: aberrant CD34+ myeloid blasts (3.5%), aberrant monocytic
population (25%) and small population of pDCs (0.06%): CD303+, CD56+, CD2+, CD7-, HLA-DR+, CD123 bright+,
CD64+.
Case 2: The LN infiltrate was composed of left-shifted myelomonocytic precursors positive for CD117, CD68, CD11c and
CD33 by IHC. CD123/TCF4 dual stain and TCL1A highlighted numerous loose clusters and scattered pDC in paracortical
areas (~20%). CD34 highlighted rare blasts. MPO stained <5% cells. LN FC: aberrant myeloblasts (1.1%) and abnormal
myelomonocytic maturation. Increased pDCs (~15% of total events), positive for CD123(bright), HLA-DR(bright),
CD56(spectrum), CD303, CD2(partial), CD7(partial), CD38 and negative for CD64. No support for BPDCN.
BM IHC: TCF4/CD123 dual stain highlighted ~ 4% of cells, scattered and in loose clusters. BM FC: aberrant myeloblasts
(2%) and abnormal myelomonocytic maturation. A small population of pDCs (~1.3%) positive for CD2(partial),
CD7(partial), CD38, CD56(partial), CD303, and HLA-DR, and negative for CD64.
Cytogenetics: Case 1 BM: del(12p) (46, XY,del(12)(p11.2p13)[19]/46,XY[1]) and loss of one copy of ETV6 gene by FISH
(nuc ish(ETV6x1)[194/200]).
Case 2 BM: 2 cytogenetically unrelated neoplastic clones with add(17p) and del(20q).
46,XY,add(17)(p13)[2]/46,XY,del(20)(q11.2q13.1)[2]/46,XY[16].
Molecular Studies: Case 1 BM NGS: somatic mutations on MPL, NRAS, SF3B1, SETBP1. Variants of uncertain origin
(VUO): ASXL1, ASXL2, EED.
Case 2 BM NGS: somatic mutations on JAK2, SRSF2, TET2, STAG2, KRAS and MAP2K1. VUO: ASXL1.
Proposed Diagnosis: Case 1 LN: Myeloid Sarcoma with myelomonocytic differentiation and partial
pDC differentiation.
Case 2 LN: Myeloid Sarcoma with monocytic differentiation and partial pDC differentiation.
Interesting Feature(s) of Submitted Case: 1. The cases illustrate the rare LN presentations as MS of AML with pDC
differentiation
a) pDC-AML is a newly described subtype of AML, defined as the presence of 2% pDCs by FC.
b) These AML can potentially benefit from anti-CD123 targeted therapies
2. Exclusive nodal presentation without concomitant BM involvement, can pose significant diagnostic challenges.
Therefore, it is important to be aware of these presentations
References: Blood (2021); 137(10):1377-1391
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EAHP22-BMWS-1291
78 YEAR-OLD WOMAN WITH MDS WITH BIALLELIC TP53 ALTERATION
Mariko Yabe* 1, Umut Aypar1, Yanming Zhang1, Mark Ewalt1, Filiz Sen1, Mikhail Roshal1
1HEMATOPATHOLOGY, MEMORIAL SLOAN KETTERING CANCER CENTER, New York, United States

Case Description: This is a case of 78-year-old woman with a history of Stage III malignant pleural mesothelioma
diagnosed in 3/2014. She received pleurectomy, 4 courses of carboplatin+Pemetrexed therapy (5-7/2014), radiation (89/2014), and WT-1 vaccine (10/2014-1/2015) for malignant mesothelioma.
She was free from mesothelioma since then. She first felt “shortness of breath” in 8/2018 and presented with progressive
exercise intolerance over the subsequent 7-8 months. Her CBC in 5/2019 revealed Hgb of 3.8 g/dl and platelet 5000/ul.
She received RBC and platelet emergency transfusion. She was transferred to our institution for further evaluation.
Biopsy Fixation Details: 10% formalin
Frozen Tissue Available: Not available
Details of Microscopic Findings: Bone marrow biopsy: Core biopsy shows mildly hypercellular marrow for age
(approximately 40% cellularity) with dysmegakaryopoiesis. Aspirate smear shows mild increase in blasts (6% by aspirate
differential count), dysgranulopoiesis and dyserythropoiesis.
Peripheral blood smear: Circulating blasts (2%) and dysplastic granulocytes were present.
Immunophenotype: Flow cytometry (bone marrow):
Abnormal myeloid blast population (5.0% of total WBC) with abnormal expression of CD2 (minor subset), CD25 (partial
dim), CD19 (partial dim), CD13 (absent to intermediate), CD33 (absent to bright), CD38 (absent to dim) and CD117
(bright).
Cytogenetics: Karyotype:
44,XX,del(2)(q23q37),add(3)(p25),add(9)(p24),-11,add(12)(p13),add(13)(q34), del(17)(p11.2),
der(18;21)(p10;q10),del(20)(q11.2q13.3)[7]/46,XX[6]
FISH:
Deletion of TP53 detected in 80% of cells.
Amplification of MLL detected in 82% of cells.
Molecular Studies: Mutation Analysis
TP53 (NM_000546) p.R273C (c.817C>T) VAF 61.0%, Non-functional
KMT2A (MLL1) (NM_001197104) p.N3644Gfs*5 VAF 8.5%, Variant of unknown significance
Copy Number Analysis
KMT2A Fold change 3.1
Proposed Diagnosis: Therapy-related myeloid neoplasm in the form of myelodysplastic syndrome with excess blast-1
(MDS-EB-1) with biallelic TP53 alteration
Interesting Feature(s) of Submitted Case: This patient showed 1 TP53 mutation and deletion of another TP53,
supporting the multi-hit state/biallelic targeting of TP53.
Bernard et al. reported that one-third of TP53-mutated MDS patients had monoallelic mutations whereas two-thirds had
multi-hit state/biallelic targeting (Nat Med. 2020 Oct;26(10):1549-1556).
In this study, TP53 multi-hit state was an independent adverse prognostic factor for death and leukemic transformation.
Monoallelic patients did not differ from TP53 wild-type patients in outcomes and response to therapy.
Therefore, the consideration of TP53 allelic state is critical for diagnostic and prognostic precision in MDS in TP53mutated MDS.
Patients with TP53-mutated MDS with -17/17p by cytogenetics or 17/17p cnLOH by NGS or SNP array will be considered
as biallelic alteration.
A subset of patients with multi-hit state has TP53 mutations on both alleles; however, evaluation of allelic status is not
straightforward in these cases.
The sum of VAFs exceeding 50%, or genomic distance between 2 mutations smaller than the read length, so that we can
obtain the allelic information from molecular evaluation, are considered as biallelic alteration, per previous studies.
References: Bernard E., Nannya Y., Hasserjian RP, et al. Implications of TP53 allelic state for genome stability, clinical
presentation and outcomes in myelodysplastic syndromes. Nat. Med. 2020, 26, 1549–1556.

49

EAHP22-BMWS-1312
ACUTE MYELOID LEUKEMIA WITH KAT6A-NCOA2 FUSION.
Amy Ku* 1, Vundavalli Murty1, Mahesh Mansukhani1, Rebecca Leeman-Neill1, Govind Bhagat1, Bachir Alobeid1, Craig
Soderquist1
1Department of Pathology and Cell Biology, NYP-Columbia University Irving Medical Center, New York, United States

Case Description: A 17-month-old male presented to the emergency room with a several-month history of recurrent joint
swelling and pain and bilateral lower extremity bruising. Complete blood count showed WBC 6.52x10^3/ul, Hgb 11.2 g/dL,
and plt 16x10^3/ul. Radiographs demonstrated lytic lesions involving hands and feet. Bone marrow aspirate and flow
cytometric analysis revealed acute myeloid leukemia with monocytic differentiation. He was treated with induction
chemotherapy in combination with sorafenib and achieved a transient morphologic remission, but relapsed with bone
marrow and CNS involvement within 3 months.
Biopsy Fixation Details: Bouin’s solution
Frozen Tissue Available: No
Details of Microscopic Findings: Bone marrow aspirate (initial diagnosis): On aspirate, blasts range from small to large
in size, with folded to round/oval nuclei, fine reticular chromatin, prominent nucleoli, and abundant blue gray cytoplasm
with occasional azurophilic and lilac-colored granules; pseudopod formation and blebs are prominent.
Bone marrow core biopsy (relapse): Expanded population of blasts with irregular nuclei, fine chromatin, prominent
nucleoli, and moderate to abundant cytoplasm. Background erythroid cells show full maturation. Megakaryocytes show
overall normal morphology.
Immunophenotype: CD34-, CD117-, CD33+, CD13-, HLA-DR+ (bright), MPO+, CD64+, CD4+, CD14-, CD56+, CD38+,
s/cCD3-, CD19-, cTdT-, CD1a-.
Cytogenetics: Initial diagnosis: 47,XY,+13,i(13)(q10)[8]/46,XY[12]
Relapse: Two clones are present, as well as numerous non-recurrent chromosomal alterations in single metaphases.
Clone 1: 46,XY,del(1)(q25q42),ins(5;10)(q12;q11.2q26)[8]. Clone 2: 46,XY,t(3;7)(p14;p15),del(9)(q22q23)[4]. FISH
analysis did not identify the previous chromosome 13 abnormality.
Molecular Studies: Whole exome and transcriptome sequencing at initial diagnosis and at relapse both showed a
KAT6A-NCOA2 fusion (NM_001099413 exon 17 to NM_006540 Exon 14). High expression of MYB and HOXA genes was
noted.
Proposed Diagnosis: Acute myeloid leukemia with monocytic differentiation and KAT6A-NCOA2 fusion.
Interesting Feature(s) of Submitted Case: KAT6A-NCOA2 (also known as MOZ-TIF2) fusions are very uncommon
recurrent alterations in hematopoietic neoplasia. Published cases are limited to a small number of case reports with
heterogeneous clinical presentations and histopathologic findings. Prior cases include chronic myeloproliferative
neoplasm complicated by T-lymphoblastic leukemia/lymphoma, acute myeloid leukemia with mono/myelomonocytic
differentiation (reported as FAB M4/M5), and AML with minimal differentiation/without maturation (FAB M0/M1).
KAT6A encodes a MYST family histone acetyltransferase, containing a C2H2 zinc finger domain which binds to
acetylated histone tails, and a histone acetyltransferase (HAT) domain. KAT6A is essential for normal hematopoiesis. In
myeloid neoplasia, KAT6A is rearranged with numerous different partners, including NCOA2, NCOA3,
and p300. NCOA2 encodes a transcriptional coactivator for nuclear hormone receptors, and has no known role in normal
hematopoiesis. The C-terminus contains CTD-Interacting Domain (CID) and CBP-binding domain (AD1)
domains. NCOA2 is known to be rearranged with KAT6A and ETV6 in acute leukemia.
In this case, the KAT6A-NCOA2 protein retains the first 1117 residues of KAT6A, including the zinc finger and HAT
domains, and the final 526 residues of NCOA2, containing the CID and AD1 domains. This fusion has been shown to
promote leukemogenesis through aberrant cofactor recruitment, leading to altered histone acetylation and gene
expression.
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EAHP22-BMWS-1319
PATIENT WITH ASTHENIA AND HYPERLEUKOCYTOSIS
Clara Montane* 1, Jan Bosch2, Andrea Espasa3, Enric Gamundi3, Isabel Granada4, Lurdes Zamora4, Fina Climent3
1Haematology, Institut Català d'Oncologia - IDIBELL, 2Pathology, Hospital Universitari de Bellvitge-IDIBELL, Hospitalet del
Llobregat (Barcelona), 3Pathology, HUB-IDIBELL, Hospitalet del Ll, 4Haematology, ICO-Badalona, Badalona (Barcelona),
Spain

Case Description: A 58-year-old man with a history of prostate adenocarcinoma treated surgically in 2015 and currently
free of disease, was referred to our hospital on June 2021 with the suspicion of chronic phase of chronic myeloid
leukaemia (CML). The patient’s major complaint was fatigue, and on physical examination, there was remarkable
presence of splenomegaly and hematomas in lower extremities. Blood test revealed anaemia (99 g/L), thrombocytopenia
(43x10^9/L) and hyperleukocytosis (102.2x10^9/L) with a predominance of neutrophils, presence of less mature white
blood cells (metamyelocytes, 16%; myelocytes, 9%; promyelocytes, 2%) and two per cent of blast cells. He also had
basophilia (13%) and an increase in absolute count of eosinophils (3.07x10^9, 3%). In addition, he had biochemical
abnormalities such as an increase in dehydrogenase-lactate (1325 U/L). A dry tap was obtained on bone marrow
aspiration and bone marrow biopsy was performed.
Biopsy Fixation Details: Paraffin-embedded formalin-fixed cell block (previous decalcification in EDTA protocol).
Frozen Tissue Available: No frozen tissue available.
Details of Microscopic Findings: Peripheral blood morphology showed dacrocytes, immature white blood cells with less
than five per cent of blast cells and the presence of dysmorphic platelets and some isolated megakaryocyte nuclei.
Bone marrow biopsy showed severe grade 3 reticulin and collagen fibrosis. We observed paucicellular fibrosis delimiting
residual interstitial-paratrabecular cellular areas, composed of increased myeloid cells and aggregates of atypical
megakaryocytes (some spindle, small and unilobed). No blast cells, promyelocytes or erythroblasts were observed. No
eosinophils were seen. CD117 and tryptase immunohistochemical staining showed sparse homogeneously distributed
spindle mast cells.
Immunophenotype: No pathological mast cell population detected by flow cytometry in peripheral blood sample.
Cytogenetics: Cytogenetic analysis showed an abnormal complex karyotype with t(9;22). Fluorescence in situ
hybridization (FISH) studies were negative for PDGFRA, PDGFRB and BCR-ABL1 but disclosed an extra BCR signal,
involving chromosome 9. It underwent JAK-2 break-apart probe study – since JAK-2 gene is located in the 9p24 region –
showing rearrangement in 88% of analysed cells.
Molecular Studies: Molecular studies were negative for BCR-ABL1 fusion gene. JAK2 and calreticulin genes were wildtype. No C-KIT mutation detected (evaluated due to the presence of spindle mast cell in bone marrow biopsy).
Next generation sequencing demonstrated the presence of BCR-JAK2 gene fusion.
Proposed Diagnosis: Myeloid neoplasm with eosinophilia and BCR-JAK2 gene fusion rearrangement.
Interesting Feature(s) of Submitted Case: Myeloid neoplasms with BCR-JAK2 gene fusion rearrangement resulting
from translocation (9;22)(p24;q11) probably belong to the group of myeloid/lymphoid neoplasms with eosinophilia and
genetic rearrangements, with few cases reported in the literature. This cytogenetic alteration can be found in both myeloid
and lymphoid neoplasms, these often sharing an aggressive clinical course. Also, an interesting feature is how BCR-JAK2
rearrangement generated a derivative chromosome with chromosome 19.
In our case, BCR-JAK2 fusion gene presented as a CML-like disease, and the presence of spindle mast cells in bone
marrow initially raised suspicion of mast cell disease.
Once final diagnosis was made, the patient was treated with hydroxyurea followed by an unrelated donor stem cell
transplant. The patient is alive as of today.

51

EAHP22-BMWS-1323
68 YEAR OLD MALE WITH HISTORY OF LIVER TRANSPLANT PRESENTING WITH ANASARCA, CYTOPENIAS
AND LYMPHADENOPATHY
Martha Wright* 1, Claudio A. Mosse1, 2, Kelley Mast1, 2
1Pathology, Microbiology and Immunology, VANDERBILT UNIVERSITY MEDICAL CENTER, Nashville, 2Pathology and
Laboratory Medicine, VA Tennessee Valley Healthcare System, Nashville, TN, United States

Case Description: A 68 yo male presents with volume overload, renal failure, anemia and worsening thrombocytopenia.
He had a history of orthotopic liver transplant for cryptogenic cirrhosis 3 years prior. Liver biopsy was negative for
rejection. Imaging showed pleural and peritoneal effusions, and PET-avid supraclavicular, mediastinal and retroperitoneal
lymphadenopathy.
Biopsy Fixation Details: Bone marrow biopsy: B5-formalin fixation after decalcification
Lymph node: formalin fixation
Frozen Tissue Available: No
Details of Microscopic Findings: H&E-stained sections show mildly enlarged lymph nodes with preserved architecture,
open sinuses and thin capsules. There are increased, variably sized follicles with a subset showing regression/atresia and
"onion-skinning" of the mantle zones. Rare "twinning" with two follicles sharing a mantle zone is present. Numerous
interfollicular immunoblasts and a marked interfollicular plasma cell infiltrate is seen. Vascular proliferation with plump
endothelial cells, and occasional vessels penetrating germinal centers is seen. There is no necrosis, granulomata or
evidence of metastatic tumor.
The bone marrow was hypercellular with myeloid and megakaryocytic hyperplasia, no overt dysplasia or increased blasts,
and no reticulin fibrosis.
Immunophenotype: Flow cytometry of the lymph node and multiple prior specimens (including pleural and peritoneal
fluid) showed polytypic B cells and a normal mix of T cell subsets.
Immunohistochemistry on the lymph node confirms preserved architecture with CD20+ B cells arranged in follicles with
variably sized germinal centers by CD10 and BCL6 and intact follicular dendritic cell meshworks by CD21. CD30
highlights immunoblasts, several of which are interfollicular. CD3+ T cells are predominantly in the paracortex with
scattered follicular T cells highlighted by PD1. CD138 highlights the abundant interfollicular plasma cells, which are
polytypic for kappa and lambda by in situ hybridization. HHV8 is negative and EBV in situ hybridization highlights rare
cells, consistent with remote infection.
Cytogenetics: Lymph node: not performed; Bone marrow: 46,XY[20]
Molecular Studies: Not performed
Proposed Diagnosis: Reactive lymph nodes with follicular hyperlasia, polytypic plasmacytosis, vascular proliferation and
increased immunoblasts, concerning for Castleman disease, mixed hyaline vascular and plasma cell variants. Marrow
with megakaryocytic and myeloid hyperplasia, no dysplasia and no significant fibrosis.
Interesting Feature(s) of Submitted Case: This patient has a lymph node biopsy with features of mixed plasma cell and
hyaline vascular variants of Castleman disease and a clinical presentation consistent with mutlicentric Castleman disease
(iMCD). Although the bone marrow lacks fibrosis, the patient fulfills all three major criteria for TAFRO (anasarca,
thrombocytopenia, and fever and/or CRP elevation) and two minor criteria (megakaryocytic hyperplasia of marrow and
progressive renal insufficiency). Typically, post-transplant iMCD is associated with HHV8 infection; however, HHV8negative iCMD has been described in association with TAFRO.
References: Jha LK, Ulmer LL, Olivera-Martinez M, McCashland T, Fu K, Rochling FA. Castleman's disease and
posttransplant lymphoproliferative disorder after liver transplant: 3-year follow-up. Case Reports Hepatol. 2018 Jan
28;2018:9324872.
Nishimura Y, Fajgenbaum DC, Pierson SK, Iwaki N, Nishikori A, Kawano M, et al. Validated international definition of the
thrombocytopenia, anasarca, fever, reticulin fibrosis, renal insufficiency, and organomegaly clinical subtype (TAFRO) of
idiopathic multicentric Castleman disease. Am J Hematol. 2021 Oct 1;96(10):1241-1252.
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EAHP22-BMWS-1330
KMT2A-PTD ACUTE MYELOID LEUKEMIA WITH IDH2 AND DNMT3A MUTATIONS
Jagmohan S. Sidhu* 1, Ronald Harris2
1PATHOLOGY AND LABORATORY MEDICINE, 2Hematology-Oncology, UHS HOSPITALS, JOHNSON CITY, NY,
13790, USA, JOHNSON CITY, United States

Case Description: This 59-year-old male was referred to oncology because of pancytopenia detected on a routine visit to
his primary care physician. Review of peripheral blood smear showed about 10% blasts, but no dysplastic changes. Bone
marrow aspiration and core biopsy were done, and were submitted for morphology, flow cytometry, FISH, chromosome
analysis, and DNA/RNA NGS for myeloid neoplasms. After the diagnosis of AML was made, he was treated with 7+3+GO
induction therapy and HiDAC consolidation therapy that resulted in complete remission. About 3 months ago he
underwent allogeneic stem cell transplant (5 months after the diagnosis). He is still in remission, but has developed acute
renal injury.
Biopsy Fixation Details: 10% Neutral Buffered Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Peripheral blood smear shows pancytopenia and about 10% blasts with high N:C ratio,
fine chromatin and prominent nucleoli.
Bone marrow aspirate shows increased cellularity with about 23% blasts with features similar to those seen in the
peripheral blood, salmon patches in the immature granulocytes, decreased M:E ratio, mild dyserythropoiesis, normal
number of megakaryocytes, dysmegakaryopoiesis, and normal amount of stainable iron without ring sideroblasts.
Aspirate clot sections and core biopsy sections show 85% cellularity with increased blasts, decreased M:E ratio, normal
number of megakaryocytes, and normal amount of stainable iron without ring sideroblasts.
Immunophenotype: Immunohistochemistry: CD34 shows about 25% CD34 positive blasts
Flow Cytometry: Hemodiluted bone marrow showed about 12% blasts with expression of CD34, CD33, CD13, MPO, HLADR, CD11a, and CD18.
Cytogenetics: Normal male karyotype (46,XY).
Molecular Studies: FISH for AML showed no abnormality.
DNA/RNA NGS for acute myeloid leukemia showed KMT2A-PTD and missense mutations in IDH2 (Arg140Gln) and
DNMT3A (Gly890AsP) genes at 19.21% and 16.44% variant allele frequencies respectively.
Proposed Diagnosis: KMT2A-PTD Acute Myeloid Leukemia with IDH2 and DNMT3A mutations
Interesting Feature(s) of Submitted Case: Our case has IDH2 and DNMT3A mutations, which are among the most
common mutations detected in KMT2A-PTD AML cases.1,2 ,3
Our case showed salmon patches in the immature granulocytes, which have been described so far only in t(8;21) AML.4
DNMT3A mutation in KMT2A-PTD AML with normal-karyotype or trisomy 11 AML has been reported to portend a poor
prognosis.1,2 Our KMT2A-PTD AML case with normal karyotype and DNMT3A mutation went into complete remission
after 7+3+GO therapy and underwent allogeneic stem cell transplant 5 months after diagnosis and is still in remission 3
months after the transplant. Monitoring for molecular relapse can done by using KMT2A-PTD transcript level as a marker
because molecular relapse has been reported to precede cytomorphologic relapse by approximately 35 days. 5
References: 1. Al Hinai ASA, et al. HemaSphere. 2019;3:2 http://dx.doi.org/10.1097/HS9.0000000000000181.
2. Kao HW, et al. Oncotarget. 2015;6:33217–33225.
3. Sun QY, et al; Leukemia. 2017;31:1–10.
4. Foucar K, Anastasi J. Am J Clin Pathol. 2015;144:6-18.
5. Basecke J, et al. Br J Haematol. 2006;135:438-449.
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EAHP22-BMWS-1340
AML-MRC WITH PLASMACYTOID DENDRITIC CELL DIFFERENTIATION
April Chiu1, Matthew Howard1, Kaaren Reichard* 1
1Laboratory Medicine and Pathology, Division of Hematopathology, Mayo Clinic, Rochester, United States

Case Description: 76-year-old male who presented with severe fatigue.
Biopsy Fixation Details: B5
Frozen Tissue Available: No
Details of Microscopic Findings: CBC: Hb (7.3 g/dl), WBC 15.9 x10(9)/L; PLT 47 x 10(9)/L. 77% circulating blasts.
Bone marrow aspirate: markedly increased blasts - heterogeneous in appearance including small forms with slightly
condensed chromatin, indistinct nucleoli and scant cytoplasm ("lymphoblast-like'") and larger forms with more open
chromatin a single moderate nucleolus and more abundant cytoplasm. No definitve cytoplasmic granules or Auer rods. No
distinct forms with a dendritic-like appearance.
Bone marrow core biopsy: Markedly hypercellular bone marrow (100%) with near complete effacement by blasts. The
heterogenous cytology of the blasts can be somewhat appreciated on the biopsy although the cells appear intimately
admixed with one another (small and larger).
Immunophenotype: Flow cytometry: The blasts express CD34, CD45 (dim), CD13 (dim), CD33 (partial), CD117 (partial),
HLA-DR, CD38, TdT (partial) and do not express: CD19, CD10, CD3, CD15, CD16, CD2, CD7, CD56, CD36, CD64,
cMPO, cCD79a, or cCD3.
Immunohistochemistry: The blasts express CD34, CD33 (partial dim), CD4 (weak), CD123 (weak) and TdT. Admixed
with the CD34-positive population is a subpopulation of cells showing stronger expression of CD123, CD33, and CD4, and
expression of CD303 and ?TdT. All blasts lack expression of lysozyme, TCL1A and CD56.
Cytogenetics: 47,XY,+13[6]/46-47,sl,-7,+mar[cp7]/47,XY,+i(13)(q10)[5]/46,XY[2].
Molecular Studies: Next-generation sequencing: two pathogenic mutations detected. no VUS.
1. ASXL1: Chr20(GRCh37):g.31022415_31022437del; NM_015338.5(ASXL1):c.1900_1922del; p.Glu635Argfs*15 (49%)
2. SRSF2: Chr17(GRCh37):g.74732959G>T; NM_003016.4(SRSF2):c.284C>A; p.Pro95His (45%)
Gene panel: ANKRD26 5'UTR, exons 1-4, intron c.172, ASXL1 exons 10-13, BCOR exons 4-15, CALR exon 9,
CBL intron 7 last 100bps before start of exon 8, exon 8, intron 8, and exon 9, CEBPA exon 1, CSF3R exons 14 and 17,
DDX41 exons 1-17, DNMT3A exons 8-23, ELANE exons 1-5, ETNK1 exons 2-5, ETV6 exons 3-8, EZH2 exons 2-20,
FLT3 exons 14-20, GATA1 exons 2 and 4, GATA2 exons 3-7, intron 5, c.1017+1 - 1017+730, IDH1 exon 4, IDH2 exon
4, JAK2 exons 12-16, KDM6A (UTX) exons 1-29, KIT exons 8-11 and 17, KRAS exons 2-3, MPL exons 10-12, NPM1
exons 9-11, to -30 before exon 11, NRAS exons 2 and 3, PHF6 exons 2-10, PTPN11 exons 3-4 and 12-13, RAD21 exons
1, 2, 4-7, 9-11, 13, 14, exon 10 flank 15bp, RUNX1 exons 1-6, intron 4 c.725-13T>A and intron 5 c.886+1-4del, SETBP1
partial exon 4; amino acids 400 - 950, SH2B3 (LNK) exon 2-8, SF3B1 exons 13-16, SRP72 exons 6, 10, SMC3 exons 7,
8, 13, 17, 19, 21, 29, SRSF2 exons 1 and 2, STAG2 exons 4-34, 12, 17 and 22 flank 15bp, TERT exons 2-16,
TET2 exons 3-11, TP53 exons 4-9, U2AF1 exons 2, 6, and 8, WT1 exons 1-10, and ZRSR2 exons 1-11.
Proposed Diagnosis: AML-MRC with plasmacytoid dendritic cell differentiation.
Interesting Feature(s) of Submitted Case: 1) Unique subset of AML cases are now being recognized which may show
plasmacytoid dendritic cell differentiation. These may cause diagnostic confusion with blastic plasmacytoid dendritic cell
neoplasm. A distinct subset of these cases are classified by morphology and immunophenotypic characteristics as MO.
2) AMLs with plasmacytoid dendritic cell differentiation may be enriched for RUNX1 mutations (A WHO recurring genetic
abnormality in the appropriate context). This case does not have this mutation demonstrating that the phenotype is not
specific.
3) Based on the cytogenetics, this case is classified by the WHO as AML-MRC rather than MO.
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EAHP22-BMWS-1354
PRACTICAL ARCHERY TARGETS IN BONE MARROW PATHOLOGY
Alexander Chan* 1, Shenon Sethi2, Kseniya Petrova-Drus2, Meera Hameed2, Filiz Sen3
1Pathology and Laboratory Medicine, 2Department of Pathology and Laboratory Medicine, 3Department of Pathology and
Laboratory MedicineDepartment of Pathology and Laboratory Medicine, MEMORIAL SLOAN KETTERING CANCER
CENTER, New York, United States

Case Description: 68 year-old male patient presented in September 2020. The patient developed severe fatigue starting
in March 2020. Over a 6 month period developed worsening fatigue, shortness of breath, and rapid weight loss. Imaging
demonstrated splenomegaly, while CBC showed anemia, basophilia, left shifted granulocytes, without monocytosis. Bone
marrow biopsy was performed.
Biopsy Fixation Details: Fixed in 10% formalin
Decalcification in EDTA.
Frozen Tissue Available: No
Details of Microscopic Findings: Bone marrow biopsy showed marked tissue eosinophilia with immature eosinophilic
forms, left shifted myeloid and erythroid elements including clusters of immature erythroid forms, and increased blasts
(~10% by immunohistochemistry). Reticulin stain showed increased reticulin fibrosis.
Immunophenotype: Flow cytometry showed abnormal CD34 positive myeloid blasts with aberrant loss of CD13 and
CD117 expression.
Cytogenetics: FISH ANALYSIS:
No evidence of PDGFRA/FIP1L1 (4q12) rearrangement.
No evidence of PDGFRB (5q33) rearrangement.
No evidence of MLL (11q23) rearrangement.
No evidence of CBFB (16q22) rearrangement.
No evidence of TP53 (17p13.1) deletion or loss of chromosome 17.
FOR INVESTIGATIONAL USE ONLY:
No evidence of FGFR1 (8p11.23) rearrangement.
Rearrangement of JAK2 (9p24.1) detected in 26.3% of cells.
Molecular Studies: Archer Fusion Plex Assay: Positive for PCM1-JAK2 fusion
Proposed Diagnosis: Myeloid / lymphoid neoplasm with PCM1-JAK2 fusion, 10% blasts by touch imprint differential
Interesting Feature(s) of Submitted Case: Findings commonly asociated with rare PCM1-JAK2 fusion neoplasms are
seen in this case, including hypercellular marrow with eosinophilia, aggregates of erythroid precursors, and myelofibrosis.
References: Bain B, Ahmad S. Should myeloid and lymphoid neoplasms with PCM1-JAK2 and other rearrangements of
JAK2 be recognized as specific entities? Br J Haematol. 2014;164:809-817.
Pozdnyakova O, Orazi A, Kelemen K, et al. Myeloid/Lymphoid Neoplasms Associated With Eosinophilia and
Rearrangements of PDGFRA, PDGFRB, or FGFR1 or With PCM1-JAK2. Am J Clin Pathol. 2021. 155(2); 160-178.
Reiter A, Gotlib J. Myeloid neoplasms with eosinophilia. Blood. 2017;129(6):704-714.
Schwaab J, Naumann N, Leubke J et al. Response to tyrosine kinase inhibitors in myeloid neoplasms associated with
PCM1-JAK2, BCR-JAK2, and ETV6-ABL1 fusion genes. Am J Hematol. 2020;95:824-833.
Tang G, Kennedy Sydney Sir Philip J, Weinberg O, et al. Hematopoietic neoplasms with 9p24/JAK2 rearrangement: a
multicenter study. Mod Pathol. 2019;32:490-498.
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EAHP22-BMWS-1373
MDS/MPN WITH EOSINOPHILIA AND ETV6-REARRANGEMENT [T(12;22)(P13;Q12)] IN EXTRAMEDULLARY
NODAL T-LYMPHOBLASTIC CRISIS AT PRESENTATION
Tiago Maia* 1, Ana Carolina Freitas2, Francesca Pierdomenico2, Joana Desterro2, Albertina Nunes2
1Anatomia Patológica, 2Hematologia, Instituto Português de Oncologia de Lisboa Francisco Gentil, Lisboa, Portugal

Case Description: A 40 year-old man presented with weight loss, asthenia, cervical lymphadenoapthy and
splenomegaly. Hemogram: anemia, marked neutrophilic leukocytosis (182 000 /mm3) with myelemia, eosinophilia
(10.92/mm3), absolute but no relative monocytosis, basophilia and thrombocytopenia. Bone marrow trephine(BMT)
diagnosed a myelodysplastic/myeloproliferative (MDS/MPN) neoplasm. Lymph node(LN) flow cytometry disclosed 65,5%
pathologic T-lymphoblasts. The patient was treated with chemotherapy for MDS/MPN in lymphoblastic crisis with
resolution of lymphadenopathy and leukocytosis (including eosinophilia);BMT before allogenic hematopoietic stem cell
transplantation(allo-HSCT) was performed (persistent minor neoplastic clone). The patient is in clinical and molecular
remission after 4 months of allo-HSCT
Biopsy Fixation Details: AZF(Hammersmith protocol)
Frozen Tissue Available: No
Details of Microscopic Findings: BMT(first): Packed marrow(~100% cellular), myeloid-dominant, increased eosinophil
percursors, with preserved maturation; dyserithropoiesis and dysmegakayopoiesis(>10%); MF-0; no immature myeloid or
lymphoid proliferation
LN: Effaced architecture by extramedullary hematopoiesis intermingled with small/medium-sized blastoid cells
BMT(before allo-HSCT): Hypercellular(<100%), trilinear dysplastic hematopoiesis(>10%) and proliferation of
morphophenotypically atypical mast cells(spindled,CD117+,CD25+)
Immunophenotype: Blastoid cells: CD2+/CD3+/CD5+/CD7+/TdT+/CD1a+/CD4+/CD8+/CD45+/TCRb-/TCRdCytogenetics: -Karyotype:46,XY, t(12;22)(p13;q12)[12](suggesting ETV6-MN1)
-FISH(ETV6 break-apart): ETV6 rearrangement in BMT and LN (larger nuclei- interpreted as myeloid cells - and
small/medium-sized nuclei -interpreted as lymphoblasts);no PDGFRa/PDGFRb/FGFR1/JAK rearrangments
Molecular Studies: -RT-PCR: no BCR/ABL fusion
-Sanger sequencing: no JAK2/CALR/MPL mutations
-NGS (54 gene panel, BMT and lymph node): no pathogenic findings, including mutations associated with clonal
hematopoieses of inderterminate potential(CHIP)
Proposed Diagnosis: MDS/MPN, unclassifiable, with eosinophilia, presenting in extramedullary (nodal) lymphoblastic
crisis, ETV6-rearranged/[t(12;22)(p13;q12)]
Interesting Feature(s) of Submitted Case: Hematopoietic neoplasms with t(12;22)(p13;q12), although rare (about 30
cases described), are consistently aggressive and refractory to conventional therapy, regardless of phenotype
(AML,MPAL,MDS/MPN,MDS). This poses the following questions: 1–Should they be considered a distinct type of acute
leukemia? Should they be considered genetically defined AML regardless of blast count in MDS or MDS/MPN
phenotypes? 2–What are the borderlines with the diagnostic group of myeloid/lymphoid neoplasms with eosinophilia
(MLNE) since they have also variable M/L phenotypes (common M/L percursor neoplasms) and are genetically simple,
prone to targeted therapy (e.g.MN1-inhibitors) akin to tyrosine kynase receptor (TRK) altered neoplasms? Atypical mast
cell proliferation is also a shared feature with classic MLNE. 3–That being said(asked), in cases harbouring
t(12;22)(p13;q12), dysregulation of a poorly characterized TRK cannot be excluded: some are neighbours of
ETV6(SYTK1) or within the band region of MN1(GRK3).
4- Lymphoblastic and/or myeloid phenotypes are consistently reported in ETV6-rearranged neoplasms involving different
partners other than PDGFRa/PDGFRb/FGFR1/JAK/ABL1/FLT3 (e.g. MN1,ACSL6,NCOA2), supporting an hematopoietic
stem-cell disease. Eosinophilia is common, suggesting that it is dysruption of ETV6 region, rather than partner genes, the
resposible for "eosinophilic biasis” during myeloid differentiation (e.g. by ETV6 haploinsufficency).
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EAHP22-BMWS-1381
PERSISTENT ANEMIA, ARTHRITIS, AND SUBCUTANEOUS NODULES IN A 69 YEAR OLD MALE
Claudio A. Mosse* 1, 2
1Pathology, Microbiology and Immunology, Vanderbilt University Medical Center , 2Pathology and Laboratory Medicine,
VA Tennessee Valley Healthcare System, Nashville, TN 37212, United States

Case Description: This 69 year-old male presents with worsening anemia. He was diagnosed two years prior with
anemia of chronic disease and is followed by Rheumatology for nonspecific arthritis of hands and ankles. Patient also
complains of repeated otitis externa, chronically inflamed tragus as well as frequent migratory rashes. Patient has
migratory “bumps” under his skin in arms, legs, hands, and feet that are tender to touch.
The patient is ANA, ANCA and RF negative. ESR and CRP are mildly elevated. Previous chest skin biopsy showed
neutrophilic dermatosis with a differential diagnosis of Sweet’s syndrome or a severe dermal hypersensitivity reaction. A
skin biopsy from the right wrist showed a medium-sized vessel vasculitis suggestive of a microscopic polyangiitis or
polyarteritis nodosa.
Biopsy Fixation Details: Bone marrow core biopsy was fixed in B Plus fixative and decalcified in dilute hydrochloric acid.
Frozen Tissue Available: None
Details of Microscopic Findings: CBC: WBC 6.77 K/uL, HgB 10.4 g/dL, HCT 31.4%, MCV 104.3 fL, MCH 34.6 g/fL,
RDW 13.0%, Plt 182 K/uL.
Erythrocytes are macrocytic and normochromic without significant anisopoikilocytosis. Neutrophils are adequate with
frequent pseudo-Pelger-Huet change. Lymphocytes and platelets show no significant morphologic abnormalities. There
are no circulating blasts, plasma cells, or abnormal lymphocytes.
Wright's-stained aspirate smears and touch preparation show trilineage hematopoiesis with a full range of maturation.
Myeloids are relatively increased (M:E ratio 5.7:1) with mild dysplasia including cytoplasmic vacuolization of immature
forms as well as Pelgeroid mature forms. Erythroids are relatively decreased and show left-shifted maturation and atypia
including rare cytoplasmic vacuoles and bi- or multi-nucleation. Megakaryocytes show dysplasia with small forms with
hypolobated with hyperchromatic nuclei. Plasma cells are increased (11.0%) with no vacuolization. There is no increase in
blasts (0.5%) or lymphocytes (4.5%).
Bone marrow core biopsy and clot sections show a moderately hypercellular bone marrow (50-60% cellular) with
trilineage hematopoiesis showing full range of maturation. Megakaryocytes are increased and moderately dysplastic
(small forms with hypolobated, hyperchromatic nuclei) with focal clustering. Myeloid and erythroid elements are present
and show no significant morphologic abnormalities.
Immunophenotype: Flow cytometry showed a polytypic plasmacytosis with no definitive immunophenotypic evidence of
myeloid dysplasia and no increase in blasts.
Cytogenetics: 46,XY[20]
Molecular Studies:
GENE Alteration cDNA change
DNMT3A p.Trp313* c.939G>A
UBA1 p.Met41Thr c.122T>C
Mutations were not detected in 36 other myeloid neoplasm associated genes.
Proposed Diagnosis: Myelodysplastic syndrome with UBA1 mutation consistent with VEXAS Syndrome.
Interesting Feature(s) of Submitted Case: This is a classic clinical presentation of VEXAS syndrome (Vacuolization of
marrow precursors, E3-ligase mutation, X-linked, Autoinflammation and Somatic). The morphology of the bone marrow is
notable for vacuolization of myeloid precursors as well as dysplasia of myeloid and megakaryocytic precursors. The UBA1
gene is mutated in this patient, as well as DNMT3a. While some publications have noted vacuolization of plasma cells,
erythroid precursors and myeloid precursors, this case only showed myeloid precursor vacuolization. Moreover, this
patient showed significant megakaryocyte dysplasia. These morphologic changes may reflect the combined effects of
UBA1 and DNMT3A mutations.
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EAHP22-BMWS-1388
A MYELOID NEOPLASM WITH EOSINOPHILIA AND SEC31A::KIT FUSION: A NOVEL AND TARGETABLE
DISEASE ENTITY
Christopher B. Hergott* 1, Lydia Wilson1, Mischa Li Covington1, Sam Sadigh1, Salil Garg2, Eric Winer3, Adrian MarinoEnriquez1, Olga Pozdnyakova1
1Pathology, Brigham and Women's Hospital, 2Koch Institute for Integrative Cancer Research, Massachusetts Institute of
Technology, 3Medical Oncology, Dana-Farber Cancer Institute, Boston, United States

Case Description: A 70-year-old female presented with a pathologic fracture of the right humerus. Diagnostic imaging
revealed extensive FDG-avid osseus lesions, widespread lymphadenopathy, and bilateral pleural effusions.
Histopathologic evaluation identified a myeloid neoplasm manifesting as extramedullary acute myeloid leukemia (AML) in
lymph nodal, humeral, and pleural tissue and as a myelodysplastic/myeloproliferative neoplasm in the bone marrow
(without increased blasts). The patient progressed on venetoclax and decitabine therapy after a transient response.
Targeted panel sequencing revealed a SEC31A::KIT fusion, prompting a one-week trial of imatinib monotherapy that
swiftly improved peripheral counts and pleural effusion output volume. After 6 weeks of daily dasatinib monotherapy
(switched due to insurance coverage), PET/CT revealed significant improvement in osseus disease burden but focally
progressive lymphadenopathy. Treatment was paused during admission for surgical site cellulitis and acute kidney injury.
The patient exhibited circulating blasts despite restarting therapy, suffered cardiac arrest in the setting of acute
gastrointestinal bleeding, and expired.
Biopsy Fixation Details: Lymph node and soft tissue biopsies: Formalin and B+
Bone marrow biopsy: Bouin's and RapidCal Immuno decalcification
Frozen Tissue Available: No
Details of Microscopic Findings: Specimen 1 (Lymph Node): Architectural effacement by a diffuse proliferation of
immature myelomonocytic forms, admixed with eosinophils (some immature) and small lymphocytes.
Specimen 2 (Bone Marrow): Hypercellular regions with a marked relative increase of maturing myeloid forms and
increased eosinophils. Blasts were not increased. Mast cells were increased and include spindled forms but did not form
aggregates. Aspicular and hemodiluted aspirate smears demonstrated hypogranulated/unevenly granulated neutrophils.
Immunophenotype: Specimen 1 (Lymph Node): Blasts positive for KIT (CD117; variable intensity), CD33 (dim), MPO
(subset), lysozyme (subset) and negative for CD34 (majority). Rare mast cells positive for tryptase.
Specimen 2 (Bone Marrow): Less than 5% blasts by KIT and CD34 staining. Scattered mast cells, including spindled
forms, positive for KIT, tryptase, and aberrant CD25.
Cytogenetics: 45,XX,-7[cp3]/46,XX[cp4].
Monosomy 7 confirmed by FISH
No evidence of FIP1L1::PDGFRA fusion, PDGFRB rearrangement, or KMT2A rearrangement by FISH
Molecular Studies: Clinical NGS: No pathogenic SNVs. CNV analysis showed loss of chromosome 7. DNA fusion
algorithm (BreaKmer) detected SEC31A::KIT.
Dedicated gDNA PCR: detected 2 distinct rearrangements in trans, both involving SEC31A intron 22 and KIT exon 11.
RT-qPCR: confirmed two fusion transcript variants, both with preserved KIT kinase domains and loss of auto-inhibitory
juxtamembrane domain.
Proposed Diagnosis: Acute myeloid leukemia, arising from a myeloid neoplasm with eosinophilia and SEC31A::KIT
fusion
Interesting Feature(s) of Submitted Case: This case illustrates an aggressive myeloid neoplasm associated with a
novel KIT fusion event. Cryptic KIT fusions have not previously been implicated in myeloid neoplasia, underscoring the
critical importance of comprehensive molecular analysis for these disorders (especially those with eosinophilia and/or
aberrant mast cell proliferations). A significant clinical response to tyrosine kinase inhibitor therapy highlights the central
role of KIT-mediated oncogenic signaling in disease pathogenesis. Together, these findings expand the molecular
landscape of myeloid neoplasms with eosinophilia and may open new therapeutic avenues for patients.
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EAHP22-BMWS-1406
SURPRISE TRANSFORMATION OF A CHRONIC MYELOMONOCYTIC LEUKEMIA
Alexander Chan* 1, Mikhail Roshal1, Maria Arcila1, Jinjuan Yao1, Kseniya Petrova-Drus1, Meera Hameed1, Wenbin Xiao1
1Pathology and Laboratory Medicine, MEMORIAL SLOAN KETTERING CANCER CENTER, New York, United States

Case Description: 61F patient presented with anemia, thrombocytopenia, and monocytosis in late 2015. Hemoglobin
10.2 g/dL, platelets 96 K/uL, WBC 11.2 K/uL with 3.4 K/uL absolute monocyte count. Biopsy demonstrated multilineage
dysplasia and the patient was diagnosed with chronic myelomonocytic leukemia. In 2019 the patient had persistent and
worsening thrombocytopenia, and biopsy demonstrated increased plasmacytoid dendritic cells (pDCs) with blastic
morphology.
Biopsy Fixation Details: Fixed in 10% formalin, decalcified in EDTA.
Frozen Tissue Available: No
Details of Microscopic Findings: 2015: Bone marrow showed multilineage dysplasia, 2% blasts, 14% monocytes and
was diagnosed as CMML-1 (note that by 2017 WHO updates, would be considered CMML-0).
2019: Bone marrow showed marked hypercellularity with increased blast equivalent immature plasmacytoid dendritic cells
(pDCs), 60% blast equivalents by aspirate differential.
Immunophenotype: 2019 flow cytometry demonstrated increased abnormal plasmacytoid dendritic cells with bright
expression of CD123/CD303 and bright HLA-DR, and abnormal expression of CD56 (subset), TCL1 (subset bright).
Cytogenetics: 2015 Karyotype: 47,XX,+8 [13]/46,XX [7]
Negative for BCR-ABL1 fusion
Negative for PDGFRB rearrangements
Molecular Studies: 2015: NRAS G12V 26%, TET2 Q743* 69%, TET2 R1465* 30%
2019: NRAS G12V 13%, TET2 R1465* 26%, TET2 Q743* 53%, SRSF2 P95L 34%, CBL L380P 22%, KRAS G12R 2%
Molecular testing in 3/2019 was also performed on flow cytometry sorted cell populations:
Blasts: NRAS G12V 8%, TET2 R1465* 15%, TET2 Q743* 83%, SRSF2 P95L 38%, CBL L380P 28%, KRAS G12R 1%
Monocytes: NRAS G12V 17%, TET2 R1465* 50%, TET2 Q743* 50%, SRSF2 P95L 27%, CBL L380P 21%, KRAS G12R
3%
pDCs: NRAS G12V 1%, TET2 R1465* 3%, TET2 Q743* 96%, SRSF2 P95L 50%, CBL L380P 19%, RUNX1 D62Rfs* 2%
Proposed Diagnosis: Blastic plasmacytoid dendritic cell neoplasm (BPDCN) arising from chronic myelomonocytic
leukemia, 60% blast equivalents by aspirate differential,
Interesting Feature(s) of Submitted Case: Transformation of CMML to BPDCN is a rare phenomenon of unclear
molecular etiology. Finding of RUNX1 mutation only in pDCs and KRAS mutation only in monocytes and blasts may be
suggestive of possible divergent clonal evolution. Myeloid neoplasms with pDC differentiation show an overlapping
spectrum of morphologic and immunophenotypic features, as well as some molecular features. However, the exact
pathogenesis for this unusual differentiation is not entirely clear.
References: 1.Batta K, Bossenbroek HM, Pemmaraju N, et al. Divergent clonal evolution of blastic plasmacytoid dendritic
cell neoplasm and chronic myelomonocytic leukemia from a shared TET2 mutated origin. Leukemia. 2021. 35:3299-3303.
2.Lucas N, Duchmann M, Rameau P, et al. Biology and prognostic impact of clonal plasmacytoid dendritic cells in chronic
myelomonocytic leukemia. Leukemia. 2019. 33:2466-2480.
3.Onida F, Kantarjian HM, Smith TM et al. Prognostic factors and scoring systems in chronic myelomonocytic leukemia: a
retrospective analysis of 213 patients. Blood. 2002; 99 (3): 840–849.
4.Xiao W, Chan A, Waarts MR, et al. Plasmacytoid dendritic cell expansion defines a distinct subset of RUNX1 mutated
acute myeloid leukemia. Blood. 2021. 137(10):1377-1391.
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EAHP22-BMWS-1420
CRYPTIC 5Q DELETION RESULTING IN A TNIP1-PDGFRB FUSION
Blake Flood* 1, Ryan Hunter1, Carrie Fitzpatrick2, Peng Wang1, Daniel Arber1, Richard Larson3, Sandeep Gurbuxani1
1Pathology, The University of Chicago, 2Pathology, University of Chicago, 3Hematology and Oncology, The University of
Chicago, Chicago, United States

Case Description: A 65-year-old woman with past medical history of ST segment elevation myocardial infarction status
post stenting in 2015, type 2 diabetes and a hyperplastic colon polyp presented in October 2021 for anemia noted a
routine complete blood count. She denied acute bleeding or infection. Additional hematologic abnormalities included
sustained leukocytosis (ranging from 12.9k/uL-19.2k/uL), absolute monocytosis (ranging 2.07k/uL-2.37k/uL) and absolute
eosinophilia (ranging from 1.89k/uL- 2.69k/uL).
Biopsy Fixation Details: B5 fixation and HCl decalcification
Frozen Tissue Available: Yes
Details of Microscopic Findings: The peripheral blood smear showed absolute monocytosis, eosinophilia but no
circulating blasts. Neutrophils showed toxic granulation but no nuclear abnormalities. Red cells were macrocytic with
moderate anisopoikilocytosis, including dacryocytes and occasional ovalocytes and target cells. Platelet count was normal
(330k/uL).

Bone marrow core biopsy was hypercellular (80-90% cellularity) without increased blasts. There was marked granulocytic
proliferation with prominent eosinophilia. Erythropoiesis was markedly reduced. Megakaryocytes included small and have
hypolobate forms. Occasional aggregates of plasmacytoid dendritic cells were noted.
Bone marrow aspirate smears showed no increase in blasts, marginally increased monocytes, granulocytic proliferation
with maturation (M:E ratio of 39:1). Megakaryocytes were dysplastic. Mast cells were increased and included several
spindle shaped cells.
Immunophenotype: IHC confirmed no increase in CD34 positive blasts. Mast cell tryptase showed increased mast cells
without expression of CD2 or CD25. CD123 staining confirmed the presence of plasmacytoid dendritic cell aggregates.
Cytogenetics: The karyotype analysis showed a normal female karyotype. FISH analysis showed no BCR-ABL1 fusion
and no rearrangements were noted for PDGFRA, JAK2 or FGFR1. The PDGFRB probe showed loss of the 5’ region.
Because of the inconclusive FISH results, additional high resolution analysis was performed using SNP array and
demonstrated an approximately 870 Kb deletion with breakpoints that resulted in juxtaposition of the TNIP1 gene to
PDGFRB suggestive of an underlying TNIP1-PDGFRB fusion.
Molecular Studies: A large scale, hybrid capture next generation panel detected a pathogenic variant in the NRAS gene
NRAS c.35G>A, p.G12D (NM_002524.5) (VAF: 44%). RNA-sequencing confirmed an in-frame fusion between TNIP1 and
PDGFRB (e17-e11).
Proposed Diagnosis: Myeloid/Lymphoid Neoplasm with PDGFRB rearrangement
Interesting Feature(s) of Submitted Case: The patient presented with eosinophilia, absolute monocytosis and a
hypercellular bone marrow with modest megakaryocytic dysplasia and increased but phenotypically normal mast cells.
The karyotype showed no abnormalities. However, on additional analysis even though the initial FISH for PDGFRB was
inconclusive additional evaluation by whole chromosomal microarray and RNA-sequencing confirmed the TNIP1PDGFRB fusion allowing for a definitive diagnosis of myeloid/lymphoid neoplasm with PDGFRB rearrangement. This
identification changes the diagnosis from CMML to myeloid/lymphoid neoplasm with PDGFRB rearrangement.
References: Maccaferri M, Pierini V, Di Giacomo D, et al. Leuk Lymphoma. 2017 Feb;58(2):489-493. PMID: 27337990.
Arber DA, Orazi A, Hasserjian R, et al., Blood. 2016 May 19;127(20):2391-405.

60

BONE MARROW WORKSHOP
SESSION 2: MYELOMA /
IMMUNOSECRETORY
DISEASES / AMYLOIDOSIS

61

EAHP22-BMWS-1352
PLASMA CELL LEUKEMIA WITH SMALL CELL MORPHOLOGY AND LACKING PARAPROTEINEMIA, MIMICKING
ACUTE LYMPHOBLASTIC LEUKEMIA
Lianqun Qiu* 1, Pei Lin1, Sergej N. Konoplev1, Wei Wang1, Andres E. Quesada1
1Hematopathology, University of Texas MD Anderson Cancer Center, Houston, United States
Case Description:
A 64-year-old woman with a history of classic Hodgkin lymphoma, diagnosed 2.5 years ago currently in remission,
presented with progressively worsening leukocytosis over the last 3 months. Initial CBC showed WBC count of 60.7
x109/L along with a recent onset of anemia and thrombocytopenia. Preliminary peripheral blood (PB) smear review
performed at the referring institution showed numerous circulating cells with a lymphoid appearance, concerning for acute
leukemia. The workup for chronic lymphocytic leukemia was negative.
Upon admission, imaging studies revealed mild hepatomegaly without splenomegaly and lymphadenopathy. There were
no lytic bone lesions and hypermetabolic lesions identified. The serum protein electrophoresis failed to detect any
paraprotein in the presence of hypogammaglobulinemia, despite an elevated serum level of free kappa (64.88 mg/L) and
an increased free kappa/lambda ratio (24.86). The serum levels of lactate dehydrogenase and beta2-microglobulin were
slightly elevated (259 U/L and 3.1 mg/L). A CBC performed at our institution showed: WBC, 147.8 x109/L, Hemoglobin,
6.6 gm/dL, MCV 98 fL, Platelet 24 x109/L.
Biopsy Fixation Details: 3 hours in 10% neutral buffered formalin.
Frozen Tissue Available: N/A
Details of Microscopic Findings:
Giemsa-stained PB smear showed numerous small atypical lymphoid cells (97%) with both mature and immature
morphology including irregular nuclear contours, fine to condensed chromatin, and scant amount of basophilic cytoplasm,
with a subset showing binucleation and perinuclear clearing, suggestive of plasmacytoid differentiation (Fig. A).
The bone marrow (BM) aspirate smears were hypercellular with a predominance of small to medium sized plasma cells
showing frequent binucleation and perinuclear clearing (Fig. B). A trephine BM biopsy exhibited a variably cellular marrow
that was largely replaced by sheets of plasma cells with both mature and immature forms (Fig. C-D).
Immunophenotype:
By immunohistochemistry, the neoplastic cells were diffusely positive for CD138, cyclin D1, MYC, P53 and cytoplasmic
kappa light chain but not lambda light chain (Fig. E-J). They were negative for CD5, CD20, CD34, TdT, IgM, IgA, and
IgD. IgG stain was non-contributory.
Flow cytometric analysis of the BM aspirate sample revealed an aberrant plasma cell population (Fig. K), representing
77% of total analyzed cells, expressing CD33 (partial), CD38, CD138 (variable), CD81 (partial), HLA-DR (partial) and
cytoplastic kappa light chains. The aberrant plasma cells were negative for CD19, CD27, CD45, CD56, CD117 and other
lineage markers for B, T, and myeloid cells.
Cytogenetics:
A complex karyotype (Fig. M)
Myeloma FISH panel revealed positive IGH/MYEOV/CCND1 rearrangement (L), loss of one copy of CDKN2C, RB1, MAF
and TP53, monosomy 1 and 17, and deletion of 3'MYC.
Molecular Studies:
A targeted NGS study using an 81-gene panel revealed a TP53 mutation (c.712T>G) at exon 7 with a VAF of 87%.
Proposed Diagnosis: Plasma cell leukemia, small celll variant.
Interesting Feature(s) of Submitted Case:
- This case of plasma cell leukemia presenting as hyperleukocytosis has several unusual clinicopathologic features,
such as the lack of paraproteinemia or extramedullary involvement, immature small cell morphology, mimicking acute
lymphoblastic leukemia.
- There are multiple underlying molecular and cytogenetic aberrations including del(1p), MYC dysregulation, TP53
mutation, and a hypodiploid complex karyotype.
- The lack of any significant paraprotein with extensive BM and PB involvement is suggestive of a non-secretory
plasma cell leukemia.
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EAHP22-BMWS-1403
DE NOVO SEQUENCING OF THE AMYLOIDOGENIC MONOCLONAL LIGHT CHAIN BY MASS SPECTROMETRY IN
A CASE OF SYSTEMIC AL LAMBDA AMYLOIDOSIS WITH CARDIAC AND SOFT TISSUE INVOLVEMENT.
Jessica R. Chapman* 1, Shenon Sethi1, Caleb Ho1, 2, Mikhail Roshal1, Dilip Giri1, Heather Landau3, Ahmet Dogan1
1Pathology and Laboratory Medicine, Memorial Sloan Kettering Cancer Center, 2Pathology, Loxo Oncology at Lilly,
3Medicine, Memorial Sloan Kettering Cancer Center, New York, United States

Case Description: 70-year-old man with a history of IgA lambda monoclonal gammopathy of undetermined significance
was being followed by a hematologist since 2010. In June 2018, noted by his wife to have a left periscapular mass, but
patient was asymptomatic. Fine needle biopsy performed at outside institution without a definitive diagnosis. In-house
review of stained slides from fine needle scapula biopsy identified amorphous material that may represent amyloid
deposition and suggested formal biopsy for further characterization. Patient had elevated lambda free light chain. Left
shoulder excisional biopsy had extensive nodular amyloid deposition associated with lambda light chain restricted plasma
cell neoplasm. Patient had serologic residual disease after 6 cycles of CyBorD and received +ASCT in July 2019, but died
of multiorgan failure in October 2019.
Biopsy Fixation Details: Formalin fixed paraffin embedded tissue.
Frozen Tissue Available: no
Details of Microscopic Findings: Bone marrow biopsy: Plasma cell proliferative disorder, no evidence of amyloid
deposition. Normocellular marrow with trilineage maturing hematopoiesis. 5 – 9 % involvement by CD138.
Left shoulder mass: Extensive nodular amyloid deposition associated with lambda light chain restricted plasma cell
neoplasm. CD138 highlights plasma cells and kappa and lambda ISH shows marked lambda predominance in plasma
cells. Congo red stain is positive and confirms extensive deposition is amyloid.
Immunophenotype: Flow cytometry of bone marrow detected an abnormal plasma cell population (shown in green) with
dim to absent CD27, and monoclonal lambda cytoplasmic light chain restriction; with normal expression of CD19, CD38,
CD45, CD81 and CD138; and without CD56, CD117 expression. Abnormal plasma cells represent 0.64% of the total
white cell and 38.3% of total plasma cells in the sample.
Cytogenetics: NA
Molecular Studies: Clonal rearrangement involving the Ig heavy chain gene was detected by NGS-based IGH clonality
assay.
Amyloid protein identification by LC-MS test identified a peptide profile consistent with AL lambda amyloid deposition.
Proposed Diagnosis: Systemic AL lambda amyloidosis with cardiac and soft tissue involvement.
Interesting Feature(s) of Submitted Case: •The current case shows a patient with extensive amyloid deposition within
multiple organs, but no amyloid deposits detected within multiple bone marrow biopsies collected over a year's time.
•Laser microdissection coupled with mass spectrometry has become the gold standard for amyloid protein typing.
•In this example amyloid protein identification by mass spectrometry testing was used for confirmation of AL lambda light
chain amyloidosis in 11 tissues from the same patient and comparison of the proteomics profile across tissues.
•This methodology allowed for the de novo sequencing of the patient’s neoplastic plasma cell light chain variable regions
which confirmed the deposition of the monoclonal light chains in all tissues.
References: 1.Vrana JA, Gamez JD, Madden BJ, Theis JD, Bergen HR 3rd, Dogan A. Classification of amyloidosis by
laser microdissection and mass spectrometry-based proteomic analysis in clinical biopsy specimens. Blood. 2009 Dec
3;114(24):4957-9. doi: 10.1182/blood-2009-07-230722. Epub 2009 Oct 1. PMID: 19797517.
2.Li G, Han D, Wei S, Wang H, Chen L. Multiorgan involvement by amyloid light chain amyloidosis. J Int Med Res. 2019
Apr;47(4):1778-1786. doi: 10.1177/0300060518814337. Epub 2019 Feb 25. PMID: 30803274; PMCID: PMC6460630.
3.Gertz MA. Immunoglobulin light chain amyloidosis: 2020 update on diagnosis, prognosis, and treatment. Am J Hematol.
2020 Jul;95(7):848-860. doi: 10.1002/ajh.25819. Epub 2020 Apr 28. PMID: 32267020.
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EAHP22-BMWS-1315
GAMMA HEAVY CHAIN DISEASE; HISTOPATHOLOGICAL FEATURES IN BONE MARROW AND LYMPH NODE,
CASE REPORT
Beril Guler* 1, Guven Cetin2, Tulay Tecimer3
1Pathology, Bezmialem Foundation Univercity, 2Hematology, Bezmialem Foundation University, 3Pathology, Acibadem
Healthcare Group, istanbul, Türkiye

Case Description: A 31-year-old female patient from Djibouti/North Africa had a complaint of neck swelling for one year.
No other symptoms were described. It was reported that she was diagnosed with lymphoma (Hodgkin? Non-Hodgkin?,
pathology report not available) in her country but was not treated. In PET-CT images, lymph nodes with 17-27 mm
diameters (SUVmax: 2.4-4.0) were detected in the left cervical lymphatic stations, bilateral axilla, mediastinum,
paraaortocaval regions, bilateral iliac chain and inguinal fossa. Spleen size increased and intraparenchymal FDG uptake
was slightly increased homogeneously. A few millimetric nodular areas of density increase were observed in both lung
parenchyma. In biochemistry and hemogram tests; Albumin:3.8, Total Protein:5.6, Urea:23, Urate:6.8, Creatinine:0.56,
LDH:194, WBC:2430, Neutrophil:1800, Lymphocyte:410, Hb:7.48, Hct:22.87, Plt:121000. Beta-2 microglobulin: 3.26,
Kappa(total, serum):0.9, Lambda(total, serum):0.5, IgA:48(65-421), IgG:1586(552-1631), IgM:21(33-293). No kappa or
lambda light chain detected in urine immunofixation electrophoresis. IgG monoclonal band observed in serum
immunofixation electrophoresis. Hepatic viral markers and HIV were negative. Left supraclavicular lymph node excision
and bone marrow biopsy were evaluated in our department.
Biopsy Fixation Details: 10% neutral buffered formalin. Bone marrow biopsy was decalcified in 10% formic acid for 8
hours.
Frozen Tissue Available: Details of Microscopic Findings:
Lymph node: The architecture was totally effaced. There was atypical infiltration in diffuse and coarse nodular pattern
consisting of polymorphic cells. Most of the atypical cells had a plasmacytoid morphology. Small-medium sized lymphoid
cells with coarse chromatin were accompanying the plasmacytoid cells. Scattered atypical lymphocytes were observed,
some resembling Reed-Sternberg cells, with large round/lobulated nuclei, vesicular chromatin, and prominent single or few
small nucleoli.
Bone marrow: The biopsy with six intertrabecular field was hypercellular. Alternating areas with light/dark staining and vague
nodulation foci were seen. Hematopoietic cells were pushed to the paratrabecular zone by atypical infiltration. The atypical
infiltration was composed of a polymorphic cellular population in this biopsy as well. Numerous plasma cells were observed
in the periphery of the nodular areas. In the center of the nodules, small-medium sized lymphoid cells with coarse chromatin
and scant cytoplasm were present. In a focal area atypical lymphoid cells were mixed with epithelioid histiocytes. Clusters
of medium-sized lymphoid cells with vesicular chromatin were seen in some areas. Occasionally, eosinophils were also
accompanying.
Immunophenotype:
Lymph node: CD20:(Positive in atypical B lymphocytes), CD138:(Positive in atypical plasma cells), IgG-MUM1:(Positive in
atypical cellular population), Kappa-Lambda-IgG4-IgD-IgA-IgM:(Positive in rare reactive plasma cell), CD30:(Positive in
Reed-Sternberg-like cells), CD15:(-), Fascin:(-), HHV8:(-).
Bone marrow: CD138-CD38:(Positive in atypical plasma cells), CD19-CD20:(Positive in atypical B lymphocytes),
CD3:(Positive in abundant reactive T lymphocytes), IgG:(Positive in atypical cellular population), Kappa-Lambda-IgG4-IgDIgA-IgM:(Positive in rare reactive plasma cell).
Cytogenetics: Molecular Studies: EBER:(-)
Proposed Diagnosis: Gamma heavy chain disease
Interesting Feature(s) of Submitted Case: This neoplasm is a very rare immunosecretory disorder. Atypical infiltration
was morphologically similar to lymphomas with plasmacytoid differentiation. Some of the atypical cells in lymph node
sections had Reed Sternberg-like morphology.
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EAHP22-BMWS-1466
BONE MARROW BIOPSY REVEALING POEMS SYNDROME
Jadee Neff1, Ifeoluwatomi Fuwape* 1
1PATHOLOGY, DUKE UNIVERSITY MEDICAL CENTER, Durham, United States

Case Description: The patient is a 61 yo man with worsening peripheral neuropathy for 8 years (distal > proximal leg
weakness) and hypogonadism. He presented to Neurology for 1 month of increased falls. Initial workup was significant for
diffuse sensorimotor polyneuropathy in upper and lower extremities by EMG. SPEP/IFE showed IgG lambda monoclonal
gammopathy (M-spike of 0.14 g/dL). CT revealed splenomegaly, a lytic lesion in the left scapula, and a sclerotic lesion in
the right ilium (Figure 1). Plasma VEGF was elevated (>700 pg/mL). Bone marrow biopsy was suggestive of POEMS
syndrome. The Neurology differential diagnosis was CIDP vs POEMS, and he received 5 sessions of PLEX with slight
improvement in his symptoms. He was discharged to a physical rehab facility with recommendation to follow up with
Hematology as an outpatient at his home institution.
Biopsy Fixation Details: AZF
Frozen Tissue Available: No
Details of Microscopic Findings: Aspirate shows normal M:E ratio (2:1), normal trilineage hematopoiesis without
dysplasia, and 4% plasma cells with normal cytology. The bone marrow biopsy is normocellular (50%) and shows mild
megakaryocyte hyperplasia with mild atypia. The clot section shows a single well-formed lymphoid aggregate that is
rimmed by plasma cells (Figures 2-4).
Immunophenotype: Flow: polytypic B-cells, phenotypically normal T-cells and plasma cells, and no increase in blasts.
IHC: polytypic plasma cells (Figure 4). CD56 highlights a minor subset of plasma cells (not shown), and cyclin D1 is
negative. Congo Red is negative for amyloid.
Cytogenetics: 46,XY[30]
Molecular Studies: Negative for JAK2 V617F and MYD88 L265P
Proposed Diagnosis: POEMS Syndrome
Interesting Feature(s) of Submitted Case: POEMS is a rare paraneoplastic syndrome characterized by polyneuropathy,
organomegaly, endocrinopathy, monoclonal gammopathy, and skin changes 1. The diagnosis of POEMS requires the
presence of both polyneuropathy (typically demyelinating) and a clonal plasma cell proliferative disorder. In addition, one
other major criterion (Castleman disease, sclerotic bone lesions, or VEGF elevation) and one minor criterion
(organomegaly, extravascular volume overload, endocrinopathy, skin changes, papilledema, thrombocytosis, or
polycythemia) must be present1.
Bone marrow findings in POEMS syndrome include lymphoid aggregates (41%) that when present are characteristically
rimmed by plasma cells (92%)2. The plasma cells in these aggregates are can be polytypic (47%) or lambda-restricted
(50%)2. MPN-like megakaryocytes are also a frequent finding with megakaryocyte atypia (28%), hyperplasia (35%), and a
few clusters (78%).
Our patient had a constellation of clinical and laboratory findings that fits POEMS criteria (peripheral neuropathy,
monoclonal gammopathy, VEGF elevation, sclerotic bone lesions, splenomegaly, and hypogonadism). The bone marrow
biopsy findings were also characteristic (megakaryocyte hyperplasia, mild atypia, and lymphoid aggregate with plasma
cell rimming). The requirement for demonstration of a clonal plasma cell proliferative disorder is often misunderstood to
mean that plasma cells must be monotypic in the bone marrow. However, nearly 50% of POEMS cases had polytypic
plasma cells, but all cases demonstrated a monoclonal gammopathy 1-2, as was the case with our patient. A diagnosis of
Castleman disease variant of POEMS syndrome was considered, but ultimately this was rejected due to the profound
peripheral neuropathy that characterized our patient’s clinical presentation.
References: 1. Dispenzieri. Am J Hematol. 2017;92:814-29.
2. Dao et al. Blood. 2011;117(24):6438-44.
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EAHP22-BMWS-1206
TAFRO SYNDROME IN A PATIENT WITH MULTICENTRIC CASTLEMAN DISEASE (IDIOPATHIC, HHV8-NEGATIVE).
Mazen Osman* 1, Prasuna Muppa1, Mattew Howard1, Rebecca King1
1Hematopathology, Mayo Clinic, Rochester, United States

Case Description: A 60 year-old-female with no significant medical history was transferred to our institution with multiorgan failure. Four months prior to her visit, she had sore throat, flu-like symptoms and cough. Steroids were prescribed
when she failed to respond to conservative treatment. A month later, she was admitted to a local hospital with pleuritic
chest pain, respiratory compromise, pancytopenia, and acute kidney injury requiring hemodialysis. She was afebrile but
developed significant jaundice, ascites, pleural & pericardial effusions, and peripheral edema. She required vasopressors.
Labs showed high alkaline phosphatase, CRP, IL-6 (17.88 pg/mL, ref range: 0.31-5.00 pg/mL), mild
hypergammaglobulinemia (3.4 g/dL, ref range: 0.6-1.6 g/dL) and was negative for HIV, HBV, HCV, and HHV8. Whole
body CT scan showed diffuse lymphadenopathy. Lymph node (LN) and bone marrow (BM) findings are described below.
She had a prolonged hospital stay and received therapy with siltuximab, high-dose steroids and rituximab. However, she
continued to deteriorate and died of multi-organ failure.
Biopsy Fixation Details: LN: formalin
BM: B5/decalcification
Frozen Tissue Available: NA
Details of Microscopic Findings: LN: Widely spaced, atretic follicles with regressed germinal centers and onion-skinning
of mantle zone lymphocytes. Expanded interfollicular area with sheets of plasma cells and vascular proliferation.
BM: Hypercellular bone marrow with granulocytic and megakaryocytic hyperplasia and normal erythropoiesis; atypical
megakaryocytes and loose megakaryocytic clusters. Increased reticulin fibrosis, grade 1 of 3.
Immunophenotype: LN: Negative for HHV8. Plasma cells are polytypic.
Cytogenetics: NA
Molecular Studies: Negative JAK2 V617F
Proposed Diagnosis: TAFRO syndrome in a patient with multicentric Castleman disease (idiopathic, HHV8-negative).
Interesting Feature(s) of Submitted Case: Here we report a rare case of HIV/HHV8-negative idiopathic Multicentric
Castleman Disease (iMCD), who developed the progressive and fatal clinical syndrome of thrombocytopenia, anasarca,
reticulin fibrosis, renal dysfunction and organomegaly (TAFRO). This constellation of clinical findings was first described in
Japanese patients as TAFRO by Kawabata et al. [1]
This case is interesting because of its rarity, and the utility of both BM and LN biopsies in confirming the diagnosis. BM
biopsy not only allows exclusion of other etiologies for the cytopenia, but is also helpful in confirming fibrosis as one of the
TAFRO criteria. Overall, the BM features are nonspecific, but the megakaryocyte hyperplasia with slight atypia and
reticulin fibrosis, may be a pitfall and lead the pathologist to diagnose a myeloid neoplasm (as was initially suspected in
this case) [2]. Interestingly patients with TAFRO seem not to have the polytypic plasmacytosis which is common in BM of
other iMCD patients [3]. Lymphoid aggregates with Castleman-like features in the BM are rare and not seen in this case.
References: 1. Kawabata, H., et al., Castleman-Kojima disease (TAFRO syndrome) : a novel systemic inflammatory
disease characterized by a constellation of symptoms, namely, thrombocytopenia, ascites, microcytic anemia,
myelofibrosis, renal dysfunction, and organomegaly : a status report and summary of Fukushima (6 June, 2012) and
Nagoya meetings (22 September, 2012). J Clin Exp Hematop, 2013. 53(1): p. 57-61.
2. Iwaki, N., et al., Clinicopathologic analysis of TAFRO syndrome demonstrates a distinct subtype of HHV-8-negative
multicentric Castleman disease. Am J Hematol, 2016. 91(2): p. 220-6.
3. Fajgenbaum, D.C. and D. Shilling, Castleman Disease Pathogenesis. Hematol Oncol Clin North Am, 2018. 32(1): p. 1121.
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EAHP22-BMWS-1030
AL AMYLOIDOSIS WITH IGH/MAF AND GAIN OF CKS1B
Megan Nakashima* 1
1Laboratory Medicine, Cleveland Clinic, Cleveland, United States

Case Description: A 65-year-old man with a history of non-cirrhotic hepatitis C presented after having syncopal episode
at work. He reported several months’ history of episodic shortness of breath and general malaise. On initial examination
he was tachycardic and had elevated troponin T of 0.220 ng/mL (normal 0-0.029 ng/mL) and NT-proBNP 12.095 pg/mL
(normal <125 pg/mL). Echocardiography showed restrictive cardiomyopathy consistent with amyloidosis and a technetium
pyrophosphate scan was negative for TTR (transthyretin) amyloidosis. Serum electrophoresis and immunofixation were
negative for a paraprotein. Urine immunofixation was positive for free kappa paraprotein (50 mg/24 hrs) and the free
kappa/lambda ratio was elevated (ratio 16.00, free kappa 489.5 mg/L, free lambda 30.6 mg/L). He was started on
doxycycline, then cyclophosphamide/bortezomib/dexamethasone after confirmatory bone marrow biopsy.
Blood counts were initially only remarkable for mild thrombocytosis (WBC 9.28 x109/L; Hgb 14.9 g/dL; Plts 451 x109/L).
However after 4 days in the hospital he developed anemia, with a nadir of 7.5 g/L. Biopsies of the antrum and esophagus
were positive for amyloid. He also developed nephrotic range proteinuria, and renal biopsy was planned for after
discharge, however 4 days after discharge he expired due to cardiac arrest at home.
Biopsy Fixation Details: Trephine biopsy was fixed in zinc formalin and decalcified with hydrochloric acid/EDTA. The clot
section was fixed in zinc formalin.
Frozen Tissue Available: None
Details of Microscopic Findings: Aspirate smears and trephine show trilineage hematopoiesis. There were 14% plasma
cells on the aspirate differential. The trephine showed eosinophilic material present both within walls of blood vessels and
in the bone marrow interstitium. Deposits were Congophilic and showed birefringence characteristic for amyloid under
polarized light.
Immunophenotype: Immunohistochemistry showed plasma cells were positive for CD138 and kappa immunoglobulin
light chain. They were negative for CD20.
Cytogenetics: 46,XY[20]
Molecular Studies: FISH positive for: gain pf 1q21 (CKS1B, 47/89), rearrangement of 14q32 (IGH break-apart, 53/97),
and t(14;16)(q32;q23) (IGH/MAF, 53/97)
Normal pattern for: 1p32 (CDKN2C), t(4;14)(p16;q32) (MMSET/IGH), +9 (CEP9), t(11;14)(q13;q32) (CCND1/IGH), 13q14
(RB1), +15 (CEP15), 17p13 (TP53).
Proposed Diagnosis: AL amyloidosis
Interesting Feature(s) of Submitted Case: This case highlights how only a low level paraprotein (and low clonal plasma
cell burden) can cause extensive systemic involvement by AL amyloidosis. We know that AL amyloidosis cases share the
same driver cytogenetic abnormalities as multiple myeloma (IGH translocation and hyperdiploidy). However we know
relatively little about the different molecular subtypes of AL amyloidosis. This patient had two abnormalities associated
with high risk in multiple myeloma: t(14;16) and gain of 1q. While this patient had a poor outcome, new therapies are
emerging such as monoclonal antibodies against both plasma cells and AL amyloidosis, which may soon improve
prognosis in these patients.
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EAHP22-BMWS-1068
TAFRO FIRST DIAGNOSED FROM BONE MARROW BIOPSY IN A PEDIATRIC PATIENT WITH MULTISYSTEM
ORGAN FAILURE
Maria Smith* 1, Michele Paessler2, Gerald Wertheim2, Vinodh Pillai2, Elizabeth Margolskee2
1Department of Pathology and Laboratory Medicine, Hospital of the University of Pennsylvania, 2Department of Pathology
and Laboratory Medicine, Children's Hospital of Philadelphia, Philadelphia, United States

Case Description: A 10-year-old female presented with 10 days of fevers, abdominal pain, and malaise that progressed
to anasarca, shock, and multisystem organ failure. Radiologic CT studies revealed hepatosplenomegaly and
lymphadenopathy. Laboratory values showed: WBC 53.7 K/uL (neutrophils 52.3 K/uL, lymphocytes 0.43 K/uL, monocytes
0.48 K/uL), hemoglobin 9.8 g/dL, platelets 25 K/uL, creatinine 1.96 mg/dL, CRP 41 mg/dL, IL-6 33 pg/ml, complement C3
38 mg/dL and C4 6 mg/dL, SC5B-9 491 ng/mL. An extensive infectious and rheumatologic work up was negative. Clinical
differential diagnosis included multisystem inflammatory syndrome or complement mediated thrombotic microangiopathy.
She was initially treated with methylprednisolone, IVIg, anakinra, plasma exchange, and eculizumab without response.
Bone marrow biopsy was performed to determine the etiology of the abnormal CBC studies.
Biopsy Fixation Details: The biopsy was fixed in AZF and decalcified before processing.
Frozen Tissue Available: Tissue was not frozen.
Details of Microscopic Findings: The aspirate smear was spicular with maturing trilineage hematopoiesis.
Megakaryocytes were markedly increased with frequent atypical hyperlobated forms. Dysplastic forms or blasts were not
seen. The core biopsy was hypercellular (95%) with left-shifted myeloid precursors, relatively decreased erythroid
precursors, and markedly increased megakaryocytes that were in loose aggregates. Tight clusters or hypolobated forms
were not seen. Dilated sinuses with intra-sinusoidal hematopoiesis were noted. Reticulin stain revealed grade 1 fibrosis.
GATA1 and CD42b confirmed abundant atypical megakaryocytes. An extensive immunophenotypic work up was negative
for hematopoietic neoplasms.
Immunophenotype: Flow cytometry was not indicated.
Cytogenetics: Normal female karyotype. FISH for BCR-ABL fusion was negative.
Molecular Studies: PCR for JAK2, CALR, and MPL mutations was negative. Next generation sequencing (Heme
malignancy panel) did not identify any pathogenic mutations. Gene fusion testing (Archer panel) was negative. Copy
number variant (CNV) analysis revealed a gain of chromosome 9q encompassing the NOTCH1 locus, which on follow up
analysis was a germline alteration and was also present in a parent. Transcriptome analysis showed normal levels of
NOTCH1 expression.
Proposed Diagnosis: TAFRO (Thrombocytopenia, Anasarca, Fever, Reticulin myelofibrosis, Organomegaly)
Interesting Feature(s) of Submitted Case: The diagnosis of TAFRO was made from integration of bone marrow studies
with clinical and laboratory data. Lymph node biopsy could not be performed due to their small size and surgical
inaccessibility following empiric steroid therapy. The clinical teams felt that TAFRO was the most likely etiology and
treated the patient with an mTOR inhibitor, sirolimus. The patient showed rapid and sustained clinical improvement. This
is an unusual but instructive case of TAFRO because bone marrow studies are frequently performed before a lymph node
biopsy and a lymph node biopsy to diagnose concurrent idiopathic multicentric Castleman disease may not be possible,
as in this patient.
The presence of a 9q gain was an unexpected finding in this case and raised the possibility of a clonal myeloid neoplasm,
such as primary myelofibrosis, although the acute presentation would be atypical for this diagnosis. However, subsequent
testing confirmed this was a germline variant, arguing against a somatic process. Furthermore, alterations of 9q or
increased NOTCH signaling have not yet been associated with iMCD or TAFRO. High-resolution CNV analysis by NGS
may identify germline genetic abnormalities, which should be interpreted with caution.
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EAHP22-BMWS-1072
POEMS SYNDROME
Joanna C. Dalland* 1, James Hoyer1
1Hematopathology, MAYO CLINIC, Rochester, United States

Case Description: A 60 year old male initially presented in 2011 with weakness and impaired balance with tingling in his
toes. Two years later, this progressed to stocking peripheral neuropathy and an IgA lambda monoclonal protein was
detected by serum immunofixation. In 2015, additional findings including cherry angioma on the arm and torso, peripheral
edema, and elevated vascular endothelial growth factor were noted. Given the overall constellation of findings, a
diagnosis of POEMS syndrome was made. The patient underwent autologous stem cell transplant in 2015 and initially
showed clinical improvement. Four years later, the patient’s weakness worsened, and a repeat bone marrow biopsy was
performed.
Biopsy Fixation Details: Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: The bone marrow biopsy showed a normocellular bone marrow with slight
megakaryocytic hyperplasia with occasional large hyperlobated forms. In some areas there was loose megakaryocyte
clustering. A few interstitial lymphoid aggregates were present comprised of small lymphocytes encircled by matureappearing plasma cells (PCs). The erythroid and myeloid precursors were unremarkable.
Immunophenotype: Flow cytometric analysis showed a very small population of monotypic lambda light chain-restricted
PCs present in a polytypic plasma cell background.
By immunohistochemistry, the lymphoid aggregates contained predominantly CD3-positive T-cells with few admixed
CD20-positive B-cells. CD138-positive PCs were borderline increased and distributed interstitially and in aggregates
surrounding the lymphoid aggregates. Kappa and lambda in situ hybridization revealed lambda light chain restricted PCs
surrounding the lymphoid aggregates, while interstitially scattered PCs were polytypic for kappa and lambda.
Cytogenetics: Not performed.
Molecular Studies: Not performed.
Proposed Diagnosis: Normocellular bone marrow involved by lymphoid aggregates encircled by lambda light chainrestricted plasma cells, consistent with involvement by patient’s known POEMS syndrome.
Interesting Feature(s) of Submitted Case: Our case shows lymphoid aggregates rimmed by lambda light chainrestricted PCs. As described by Dao et al, most POEMS patients have lambda light chain restricted PCs. Typically, the
light chain restricted PCs surround lymphoid aggregates and are present in a background of polytypic PCs.
The bone marrow also showed megakaryocytic hyperplasia including atypical large hyperlobated forms, which may lead
one to consider the possibility of a myeloproliferative neoplasm (MPN). Our patient’s history was notable for
thrombocytosis and JAK2 V617F, JAK2 exon 12 and BCR-ABL1 molecular studies were negative. As described in Dao et
al and confirmed by Shim et al, megakaryocytic hyperplasia can be seen in a subset of patients with POEMS syndrome.
The megakaryocytes can show morphologic atypia with small hypolobated, hyperchromatic, or large forms and clustering
can be observed. It is important to recognize that these features can be seen in the setting of POEMS syndrome and
avoid misclassification as a MPN.
Our case also demonstrates that these morphologic features can persist after therapy including stem cell transplant. As
described in Dao et al, the morphologic features are similar in pretreatment and posttreatment patients, though some
features may be less prominent after treatment.
References: Dao LN, et al. Bone marrow histopathology in POEMS syndrome: a distinctive combination of plasma cell,
lymphoid, and myeloid findings in 87 patients. Blood. 2011;117(24):6438-6444.
Shim H, et al. POEMS Syndrome: Bone Marrow, Laboratory, and Clinical Findings in 24 Korean Patients. Ann Lab Med.
2019;39(6):561-565.
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PATIENT WITH MULTIPLE MYELOMA
Ljiljana Vrbanus* 1
1Pathology/cytology, Karolinska university hospital, Stockholm, Sweden

Case Description:
•74-year-old female, severe anemia (transfusion therapy), leukocytopenia 0,8 G/L,
lymphocytes 0,4 G/L, neutrophiles 0,3 G/L
•Nonobvious M-component
•No lymphadenopathy, hepatosplenomegaly or extramedullary manifestations
•History of multiple myeloma 2017, Bence-Jones IgG proteinuria, pronounced chronic renal
failure, Revlimid(Lenalidomide)therapy, remission, Revlimid maintenance therapy
•Rectal cancer 2020, pT2 N0 M0
Biopsy Fixation Details: Formalin fixed paraffin embedded
Frozen Tissue Available: No
Details of Microscopic Findings:
•Hypercellular bone marrow
•Diffuse massive infiltration of small-sized atypical lymphocytes
•Nonobvious increase of plasma cells
•Bone marrow smears (May-Grunwald Giemsa stain):
74% lymphoplasmacytoid lymphocytes
•Peripheral blood: 53,5% neutrophils, 2% eosinophils, 44% lymphocytes, 0,5% monocytes
Immunophenotype: Immunophenotype 2021
•Positive: CD19+, PAX5+, CD79a+, CD10+, BCL-2+, LEF1+, IgG+
•Low Ki-67 < 5%
•Negative: CD138-, CD20-, BCL6-, CD5-, CD23-, CD25-, CD123-, ANNEXIN-, p53-, IgA-, IgD-, IgM-, CD3-, CD56-, Cyclin
D1-, CD117-, CKMNF•CD138+, MUM1/CD38+ plasma cells no more than 10%
•No marked predominance of kappa or lambda positive plasma cells on histology.
Immunophenotype 2017
•CD19-, CD20-, PAX5-, CD138+, CD56+, Cyclin D1+
•Kappa expression
Cytogenetics: No
Molecular Studies:
•No MYD88 L265P mutation, semiquantitative real-time PCR 2021
•Clonal B-cell rearrangement 2021
•Clonal B-cells rearrangement on multiple myeloma case 2017
•Different kind of B-clonal products/ rearrangement 2017 and 2021
(real-time PCR IgK and IgH genes rearrangement).
Proposed Diagnosis:
•Simultaneous occurrence of B non-Hodgkins lymphoma (B-NHL) and multiple myeloma
•New disease, low grade B-NHL, unspecified
(CD10+ B-cells lymphoma with lymphoplasmacytoid morphology)
•Evolution of multiple myeloma to B-NHL
Interesting Feature(s) of Submitted Case:
•No signs of B-NHL 2017
•Multiple myeloma in remission 2021, no signs of recurrence
•Not described evolution of multiple myeloma to B-NHL i literature
Outcome 2021:
•Treated as indolent B-NHL, Rituximab-Bendamustine 4x therapy, erythropoietin, G-CSF
•Excellent response, feeling well, normal blood count
•Kidney function much better, GFR >30 (stage 3 of chronic kidney disease)
•Multiple myeloma in remission
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AN UNUSUAL IDIOPATHIC MULTICENTRIC CASTLEMAN DISEASE-TAFRO SYNDROME (IMCD-TAFRO) CASE
WITH MARKED LEUKOCYTOSIS AND LONG-TERM FOLLOW-UP
Jason X. Cheng* 1, Daniel Arber1, Justin Kline2, James Vardiman1
1Pathology, 2Medicine/Hematology and Oncology, University of Chicago, Chicago, United States

Case Description:
A 48-year-old man presented with fever, marked leukocytosis (WBC 30 K/uL) and thrombocytopenia (27 K/uL), mild
normocytic anemia (HGB 11.1 g/dL, MCV 88.3 fL), hepatosplenomegaly, non-bloody diarrhea, renal failure (BUN/CR of
109/3.8), lower extremity edema, diffuse lymphadenopathy and negative tests for infection and autoimmune diseases.
Diagnoses of idiopathic multicentric Castleman disease (iMCD) and iMCD-associated reactive BM changes and TAFRO
syndrome were made on the lymph node (LN) and bone marrow (BM) biopsies (BX), respectively. He was treated with
rituximab+prednisone (R+P) for 8 weeks with a complete response, but his symptoms recurred a year later and no longer
responded to R+P. Then he was given siltuximab with an immediate response. He has continued maintenance siltuximab
for >7 years, resulting in an ongoing complete clinical response.
Biopsy Fixation Details:
BMBX: B5 fixative for 4 hrs and then decalcified in decalcification solution (10% formic acid and 5% formaldehyde).
LNBX: 10% neural buffered formalin (NBF) fixative for overnight.
Frozen Tissue Available: No

Details of Microscopic Findings:
PB: Marked neutrophilia, mild normocytic anemia and severe thrombocytopenia, but no blasts. No granulocytic dysplasia.
No schistocytes. Platelets with normal granulation (Fig 1).
BM: Markedly hypercellular with granulocytic and megakaryocytic hyperplasia, erythroid hypoplasia and no increased
blasts (Fig 2). Megakaryocytes with focal clustering, sinusoidal location, and abnormal morphology (Fig 3). Markedly
increased M:E ratio with predominantly mature segmented neutrophils, no granulocytic dysplasia and erythroid
megaloblastoid changes (Fig 4). Mild to moderate reticulin fibrosis, MF-1-2 (Fig 5).
LN: Preserved nodal architecture with angiofollicular hyperplasia (Fig 6); Many follicles with germinal center
regression/hyalinization, “onion skin-like” mantle zones (Fig 7A), and “lollipop-like” feature (Fig 7B). Markedly increased
plasma cells and vascularization in the interfollicular regions (Fig 7C).

Immunophenotype:
IHC of BM: No increased CD34+ blasts (~2% of marrow cellularity). Increased plasma cells singly and in clusters,
comprising ~8-10% of BM cells (Fig 8).
IHC of LN: CD3+ T-cells and CD20+ B-cells are mainly localized paracortical regions and follicular centers, respectively
(Fig 9A-B); Markedly increased plasma cells in the interfollicular regions (Fig 9C).
GMS and AFB stains as well as HHV8 and EBER are all negative in both LN and BM.
FMC of BM and LN: A mixture of polytypic B-cells, antigenically normal T-cells, and some NK cells. No increased blasts.

Cytogenetics:
Normal

Molecular Studies:
71

No JAK2 mutation or BCR/ABL1 fusion

Proposed Diagnosis:
BMBX and PB:
- Idiopathic multicentric Castleman disease (iMCD)-associated reactive bone changes and TAFRO syndrome
LNBX:
- Idiopathic multicentric Castleman disease (iMCD)
Interesting Feature(s) of Submitted Case:
1. Marked leukocytosis. iMCD-TAFRO is rare disease (ref 1). In the largest series of iMCD-TAFRO cases (63 cases),
leukocyte counts ranged between 7.1 and 13.0 K/uL (ref 2). our case's leukocytes are much higher than the reported range
(Fig 10). The exceedingly high leukocyte count and the BM findings pose a diagnostic challenge for infections, MPN or
MDS/MPN.
2. Multiple treatments and long-term follow-up. Treatment of iMCD-TAFRO is difficult (ref 3). The case provided detailed
information about multiple treatments, with an excellent response to siltuximab.
References:
1. Kawabata, H. et al. J Clin Exp Hematop. 2013;53(1):57-61.
2. Fujimoto, S. et al. Am J Hematol. 2019;94(9):975-983.
3. van Rhee, F. et al. Blood. 2018;132(20):2115-2124.
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EAHP22-BMWS-1157
CRYSTAL STORING HISTIOCYTOSIS COMPLICATING MULTIPLE MYELOMA
Giorgio Alberto Croci* 1, 2, Carlo Pescia1, 2, Loredana Pettine3, Laura Verga4, Umberto Gianelli1, 2
1Department of Pathophysiology and Transplantation, Università di Milano, 2Division of Pathology, 3Division of
Hematology, Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, Milano, 4Department of Pathology,
Fondazione IRCCS Policlinico San Matteo, Pavia, Italy

Case Description: M, 56 y.o.; past clinical history unremarkable; hepatic disease suspected
Since July 2019, mild increase of hepatic enzymes, mild dyslipidemia and mild thrombocytopenia (80-100 x 109/L); mild
IgA monoclonal component (0.6 g/dL); sonography reveals liver size at upper limit of normal; no systemic symptoms
Since April 2020, weight loss (-8 kg); worsening of hepatic function and thrombocytopenia; sonography reveals mild
hepato-splenomegaly, without nodularity and/or focal lesions;
Clinical conditions worsening: in Nov 2020, a liver biopsy is suspicious for Gaucher disease; at the same time, protein
electrophoresis reveals a IgAk monoclonal component (4.6 g/dL) with Bence-Jones protein, coupled with pancytopenia,
worsening hepatosplenomegaly and cholestasis; PET reveals the presence of a sternal bone lesion; bone marrow biopsy
(BMB) is diagnostic for multiple myeloma, coupled with accumulation of crystal storing histiocytes
A first-line treatment combining bortezomib with cyclophosphamide + dexamethasone leads to marked reduction of
monoclonal component (<1 g/dL); rapid deterioration of hepatic function is experienced, followed by death due to
multiorgan failure (Jan 2021)
Biopsy Fixation Details: Formalin fixed; EDTA decalcification
Frozen Tissue Available: no
Details of Microscopic Findings: A diagnosis of IgAk plasma cell myeloma (PCM) is easily assesed on BMB
Collection of histiocytes and/or cells pertaining to the reticulo-endothelial system, with cytoplasm engulfed with fibrillary
inclusions are observed in an interstitial fashion both in the BM and hepatic biopsies, in the latter suggesting the
hypothesis of Gaucher disease; however, the crystal-like morphology coupled with staining with anti-IgA and kappa
antibodies favors an interpretation as crystal storing histiocytosis
At autopsy (performed after treatment for PCM), near absence of pathologic plasma cells, but with persistence of
histiocytes with cytoplasmic inclusion in the BM, liver, heart, sternal lesion and spleen, the latter featuring a “ham like”
gross aspect (as seen in amyloidosis); no clear-cut deposits of amyloid are observed
Electron microscopy (and mass spectrometry) are ongoing
Immunophenotype: Myeloma cell stain for CD138, IgA and kappa.
Histiocytes are CD68R+/S100-; cytoplasm stains for IgA and kappa
Cytogenetics: not performed
Molecular Studies: not performed
Proposed Diagnosis: Plasma cell myeloma associated with generalized crystal-storing histiocytosis
Interesting Feature(s) of Submitted Case: Crystal-storing histiocytosis (CSH) is a rare disorder, mostly associated with
an underlying lymphoid dyscrasia (MGUS, PCM, B-cell lymphoma) producing immunoglobulins which, due to their
peculiar configuration (likely, enriched in variable Ig regions) fail to be degraded by lysosomal enzymes and crystalize and
accumulate in the cytoplasm of the histiocytes.
Few cases are reported in the literature, ranging from localized to generalized CSH, thus the clinical meaning of such a
disorder is still unclear, as the suitable therapeutic approach for generalized cases.
Our case:
- underlines the challenges of such a clinic-pathologic diagnosis, mimicking a hepatic storage disease at its onset:
-displays a relentless clinical course with a dismal prognosis, to some extent mimicking the rapid progression of some
cases of systemic amyloidosis, despite the good response of the PCM component of the disease.
References: Fang H et al. Am J Clin Pathol. 2018;149(2):148-163.
Kanagal-Shamanna R et al. Histopathology. 2016 Mar;68(4):482-91.
Lebeau A et al. Blood 2010; 100(5):1817-27.
Palladini G et al. Blood. 2020 Dec 3;136(23):2620-2627.
Papla B et al. Virchows Arch. 2004 Jul;445(1):83-9.
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EAHP22-BMWS-1222
A CASE REPORT: POEMS SYNDROME
Ramya Narasimhan1, Hamza Hassan2, Julie Y. Li* 1
1Department of Laboratory and Pathology, 2Department of Hematology and Oncology, Boston Medical Center, Boston,
United States

Case Description: A 49-year-old African American female with history of type 2 diabetes mellitus (HbA1c 6.2) presented
with progressively worsening weakness and burning sensation on bilateral lower extremities. Blood work showed
thrombocytosis (684K/uL) and normal hemoglobin (13.7g/dL). Physical examination didn’t reveal skin lesions or palpable
lymph nodes. She was referred to neurology for evaluation of diabetic neuropathy and electromyography (EMG) was
consistent with demyelinating neuropathy.
Further workup showed elevated serum IgA (7.5g/L) and a monoclonal IgA lambda band by serum immunofixation
electrophoresis (IFE). Serum Vascular Endothelial Growth Factor (VEGF) was high (4081 pg/ml). Other laboratory
studies, including calcium, vitamin B12, prolactin, TSH, cortisol, FSH and estradiol, were within normal limits. Imaging
studies were negative for osteolytic lesions, hepatosplenomegaly, lymphadenopathy, or effusions.
The patient underwent an autologous stem cell transplant (AST) with marked improvement in neuropathy and VEGF level.
Biopsy Fixation Details: A bone marrow biopsy specimen was decalcified in immunocal for 1 hour, then fixed in 10%
neutral buffered formalin.
Frozen Tissue Available: NA
Details of Microscopic Findings: Aspirate smears showed a small population of mature-appearing plasma cells
(8%). The myeloid and erythroid lineages show a full range of maturation with a normal myeloid: erythroid ratio. There is
no evidence of dysplasia or increased blasts.
Core biopsy showed marrow cellularity is 70% with trilineage hematopoiesis and slight increased plasma cells.
Megakaryocytes are moderately increased in number in number and normal in morphology.
Immunophenotype: Dual immunohistochemical stains revealed CD138 positive plasma cells (30% of cellularity) with
lambda light chain restriction, and negative for cyclinD1 (Figure 1). No amyloid deposition by Congo red.
Flow cytometric analysis of the bone marrow aspirate shows plasma cells (0.2% of total cellularity) with lambda light chain
restriction and aberrant CD56 expression. B cells are polytypic.
Cytogenetics: FISH studies showed positive for monosomy 13, and negative for rearrangement or deletion of 14q32.3
(IgH) or deletion of 17p13.1 (TP53).
Molecular Studies: NA
Proposed Diagnosis: POEMS syndrome
Interesting Feature(s) of Submitted Case: Our diabetic patient initially presented with polyneuropathy and
thrombocytosis without other symptoms (Organomegaly, Endocrinopathy and Skin changes). Patients with diabetes have
a predisposition to develop chronic inflammatory demyelinating polyneuropathy (CIDP), which shares clinical and
electrodiagnostical similarities with POEMS. Correct diagnosis is challenging with isolated polyneuropathy.
Thrombocytosis is one of the minor diagnostic criteria for POEMS and has been reported in about half of patients with
POEMS1. Thrombocytosis can serve a helpful indicator and raises high suspicion for POEMS workup. Our patient's
symptoms with additional findings (smoldering plasma cell myeloma and elevated VEGF) fulfil the diagnosis criterial
POEMS syndrome2-3.
References: 1. E Naddaf, A Disoenzieri, J Mandrekar et al. Thrombocytosis distinguishes POEMS syndrome from
chronic inflammatory demyelinating polyneuropathy. Muscle Nerve. 2015, 52(4):658-9.
2.J Khouri, M Nakashima and S Wong. Update on the Diagnosis and Treatment of POEMS (Polyneuropathy,
Organomegaly, Endocrinopathy, Monoclonal Gammopathy, and Skin Changes) Syndrome. JAMA Oncology. 2021(7):
1383-90.
3. A Disoenzieri. POEMS syndrome: 2021 Update on diagnosis, risk-stratification, and management. Am J Hematol.
2021; 96:872–888.
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TAFRO SYNDROME
Natalia Papaleo* 1, Berta Bella1
1Pathology, Parc Tauli, Sabadell, barcelona, Spain

Case Description: A 40-year-old female patient from Honduras, with a past history of Hashimoto thyroiditis. She has
been under observation due to dissociated cholestasis since 2016. Alkaline phosphatase 1623 U / L, Gamma-glutamyl
transpeptidase 1331 U / L, total bilirubin 0.2 mg / dL, normal abdominal ecography and magnetic cholangioresonance
were observed.
In 2019, she was admitted to hospital in relation to thrombocytopenia (Platelets 115 x 10º9 / L), anemia 8,3 g/l, anasarca,
fever and nephrotic proteinuria (with normal renal function: Urea 46 mg/dL, Creatinina 0.99 mg/dL). Furthermore, a cherry
hemangioma on the skin was diagnosed.
In PET-scan both hypermetabolic bilateral laterocervical and axillary adenopathies with multiple infracentimetric
abdominal adenopathies were observed. In addition, important reactivity of the bone marrow and hepatosplenomegaly
were identified.
A bone marrow and cervical lymph node biopsies were performed.
Biopsy Fixation Details: Frozen Tissue Available: Details of Microscopic Findings: Hypercellular bone marrow with hyperplastic megakaryocytes and an increase in
Reticulin fiber, MF-1 were observed.
The biopsy of an enlarged lymph node showed regressed germinal center which contains follicular dendritic cells (FDC)
with relatively few lymphocytes, and the surrounding mantle zone forms concentric rings lined up along FDC processes,
causing an “onion skin” pattern. Marked proliferation of high endothelial venules in the germinal centers and in the
interfollicular zone were also identified.
Immunophenotype: CD21 showed an expanded pattern of follicular dendritic cell meshworks. There were CD138positive plasma cells in the interfollicular zone, without light-chain restriction. Herpes 8 virus was negative.
Cytogenetics: Molecular Studies: Proposed Diagnosis: TAFRO syndrome with idiopathic multicentric Castleman disease
Follow-up
The patient is receiving anti-IL-6 therapy: Siltuximab 11mg/Kg every 6 weeks.
At the moment, she achieves a complete remission.
Interesting Feature(s) of Submitted Case: TAFRO syndrome is a rare disease defined by the presence of
thrombocytopenia (T), anasarca (A), fever (F), reticulin fibrosis/renal dysfunction (R), and organomegaly (O) and can be
found along with idiopathic multicentric Castleman disease or as an isolated process.
Although, it is a systemic inflammatory disorder thought to be related to hypercytokinemia with interleukin-6 playing a
pivotal role, the pathogenic mechanism of TAFRO syndrome is not well understood. Therefore, it presents both a
significant diagnosis and treatment challenge.
Further studies would be necessary to understand this disease to improve outcomes.
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MULTISYSTEM LIGHT AMYLOIDOSIS WITH DUAL LIGHT CHAIN EXPRESSOR ABNORMAL PLASMA CELL
POPULATION
Jessica R. Chapman* 1, Mikhail Roshal1, Alexander Chan1, Yanmind Zhang1, Pallavi Galera1, Ahmet Dogan1, Amy
Duffield1, Heather Landau2, Kseniya Petrova-Drus1
1Pathology, 2Medicine, Memorial Sloan Kettering Cancer Center, New York, United States

Case Description: 67-year-old man was found to have liver amyloidosis and came to our institution for further workup
and treatment. A bone marrow biopsy revealed the marrow space was mostly replaced by amorphous eosinophilic
material which was positive for Congo red staining. Flow cytometry analysis identified an abnormal plasma cell population
with reactivity to boht anti kappa and lambda light chain antibodies. Amyloid protein identification by mass spectrometry
identified a peptide profile consistent with light chain amyloidosis predominately lambda with contributions from kappa
light chain.
Biopsy Fixation Details: acid decalcified and formalin fixed
Frozen Tissue Available: none
Details of Microscopic Findings: Cellular bone marrow with maturing trilineage hematopoiesis and extensive interstitial
amyloid deposition making cellularity and extent of involvement by plasma cell neoplasm difficult to assess. CD138,
kappa, and lambda immunostains had very high background staining. MUM1 immunostain better highlights the plasma
cells present in the bone marrow and when compared to the in situ hybridization it appears that the MUM1 stained plasma
cells are similar in number to the cells highlighted by both kappa and lambda ISH.
Immunophenotype: Flow cytometry reveals an abnormal plasma cell population representing 0.38% total white cells and
86.6% of total plasma cells. Plasma cells were positive for CD38 and CD138.The abnormal plasma cells (green) showed
reactivity with both anti kappa and anti lambda light chain antibodies. Normal residual plasma cells (blue and red showed
the expected single reactivity). Plasma cell identity was further confirmed with CD319. The abnormal plasma cells showed
loss of CD19 and CD81, with dim CD27 expression, normal expression of CD45, without CD56 or CD117.
Cytogenetics: Cytogenetics studies show CCND1-IGH fusion/t(11;14) detected in 7% of cells.
Molecular Studies: Molecular studies show no clonal rearrangement involving the Ig heavy chain gene by NGS and
negative for gene fusions.
Proposed Diagnosis: Multisystem immunoglobulin light chain amyloidosis (Liver, bone marrow and likely spleen and
renal).
Interesting Feature(s) of Submitted Case: The current case shows a patient with multisystem light chain amyloidosis
with nearly complete replacement of marrow space by amorphous eosinophilic material. Abnormal plasma cell population
detected by flow cytometry showed reactivity with both anti kappa and anti lambda light chain antibodies. Amyloid protein
identification by mass spectrometry shows predominately lambda light chain deposition with immunoglobulin gamma
heavy chain and kappa light chain present at 1/3 – 1/4 of the relative level of lambda. These pieces of information
together support that this patient has a rare dual light chain expressor neoplastic plasma cell population
resulting in multisystem light chain amyloidosis.
References: 1.Vrana JA, Gamez JD, Madden BJ, Theis JD, Bergen HR 3rd, Dogan A. Classification of amyloidosis by
laser microdissection and mass spectrometry-based proteomic analysis in clinical biopsy specimens. Blood. 2009 Dec
3;114(24):4957-9. doi: 10.1182/blood-2009-07-230722. Epub 2009 Oct 1. PMID: 19797517.
2.Jiang AS, Wu Z, Wei EX, Ni H, You B, Yang T, Jiang JG. Plasma cell myeloma with dual expression of kappa and
lambda light chains. Int J Clin Exp Pathol. 2018 Sep 1;11(9):4718-4723. PMID: 31949873; PMCID: PMC696295
3.Matsuoka R, Sakamoto N, Kato T, Chiba S, Noguchi M. A case of solitary plasmacytoma of bone showing coexpression of both immunoglobulin light chains. Eur J Med Res. 2021 Dec 20;26(1):148. doi: 10.1186/s40001-021-006218. PMID: 34930458; PMCID: PMC8686560.
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MULTICENTRIC CASTLEMANS DISEASE AND POEMS SYNDROME
Biljana Grcar Kuzmanov* 1, Gorana Gasljevic1
1pathology, INSTITUTE OF ONCOLOGY LJUBLJANA, Ljubljana, Slovenia
Case Description: •44 y/o female presented in october 2016 with neurological symptoms - weakness of the lower limbs,
within three weeks a paraparesis developed
•She was hospitalised at the neurology clinic where motoric and sensory akson polyneuropathy was detected
•In 1 year period of time she developed:
•Kidney failure – histology: glomerulothrombotic microangiopathy and inflamation of the small vessels. No amyloid
deposits were detected.
•Lymphadenopathy with histologicaly confirmed multicentric Castlemans disease (HIV/HHV8 negative)
•Splenomegaly
•Bone marrow biopsy: MGUS with IgA lambda
•Hypothyrosis
•Insufficiency of the adrenal cortex
•Bilaterall edema of papillae
•Lung hypertension
•Hypoalbuminemia
•Ascites and peripheral edema
•At the end of the October she died with multyorgan failure
Biopsy Fixation Details: •Schafer
Frozen Tissue Available: •Frozen tissue is not available
Details of Microscopic Findings: •Bone marrow
•hypercellular bone marrow with prolypheration of megakariopoiesis and granulopoiesis. Some Mkc with prolypherative
morphology. There is no reticulin fibrosis. Small agregates of small lymphoid cells (mixture of T and B lymphocytes),
probbably reactive. Increased number od plasma cells. Some of them with morphologic atypia and aberant
immunophenotype (CD117 and CD56 positive, with lambda light chain dominance).
•Changes correspond to MGUS
•Lymph node
•Lymph node with atrophic germinal centers and with increased number of blood vesseles trhoug out the whole lymph
node. The onion-like architecture of the GC, with slight atypia of the FDC. Some lilypop structures are present. There is
also increased number of plasma cells, which are polyclonal. HHV8 negative. •Changes correspond to Castlemans
disease. Due to generalized lymphadenopathy MCD is considered.
Immunophenotype: •Bone marrow
•Plasma cells: CD138+, CD117+, CD56+, Ratio Lambda:kappa =7-8:1
Cytogenetics: /
Molecular Studies: /
Proposed Diagnosis: •Multycentric idiopathic Castlemans disease and POEMS syndrome
Interesting Feature(s) of Submitted Case: •Very rare condition with very poor prognosis
•POEMS syndrome should be distinguished from the Castleman disease variant of POEMS syndrome, which has no
clonal PCD and typically little to no peripheral neuropathy but has several of the minor diagnostic criteria for POEMS
syndrome •Our case has elements of MCD and POEMS syndrome, and that‘s why it can not be classified as a CD variant
of POEMS syndrome
References: Scarlato M, Previtali SC, Carpo M, Pareyson D, Briani C, Del Bo R, Nobile-Orazio E, Quattrini A, Comi GP.
Polyneuropathy in POEMS syndrome: role of angiogenic factors in the pathogenesis. Brain. 2005;128:1911–1920
Dispenzieri A. POEMS syndrome: 2014 update on diagnosis, risk-stratification, and management. Am J
Hematol. 2014;89:214–223
David C. Fajgenbaum,Thomas S. Uldrick,Adam Bagg at all International, evidence-based consensus diagnostic criteria for
HHV-8–negative/idiopathic multicentric Castleman disease. Blood (2017) 129 (12): 1646–1657.
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EAHP22-BMWS-1287
IMCD-TAFRO SYNDROME
Xueyan Chen* 1, Sindhu Cherian1, Jonathan Fromm1, Lori Soma1
1Laboratory Medicine and Pathology, University of Washington, Seattle, United States
Case Description: A 20-year-old man with Asperger’s disease and ADHD presented to local hospital with abdominal
pain, short of breath, cough, leg swelling, and weight loss of ~80 lbs. He was found to have anemia
(HGB 5.9 g/dL), sepsis, pneumonia, acute renal failure, and pancreatitis. Imaging demonstrated large right pleural
effusion, right sided pneumonia, large pericardial effusion, ascites, and iliac/groin lymphadenopathy. Right inguinal lymph
node biopsy and bone marrow biopsy were performed.
Biopsy Fixation Details: Bone marrow biopsy: Decalcified, fixed and paraffin embedded.
Lymph node biopsy:Formalin fixed and paraffin embedded.
Frozen Tissue Available: NA
Details of Microscopic Findings: Right inguinal lymph node: H&E sections of lymph node show distortion of the normal
nodal architecture by a markedly expanded interfollicular region composed of a proliferation of small vessels and dilated
sinuses. The cellularity within this region is comprised predominantly of small lymphocytes, histiocytes, and occasional
plasma cells, as well as hematopoietic elements, including megakaryocytes, immature myeloid forms, and colonies of
erythroid precursors. Scattered throughout the lymph node are atretic follicles containing minute germinal centers
surrounded by a thin mantle zone. Many of the germinal centers consist only of dendritic cells without a significant
lymphoid population. In a subset of the follicles, the mantle zone lymphocytes are arranged concentrically around the
germinal center, imparting an "onion-skin" quality. Occasional vessels penetrating through the follicle are noted.
Bone marrow aspirate and biopsy revealed a hypercellular marrow (90% cellularity) with trilineage hematopoiesis, myeloid
predominance, increased megakaryocytes and mild to moderate reticulin fibrosis. Blasts are not increased.
Immunophenotype: Immunohistochemical studies on lymph node for CD21 confirms the presence of scattered, small
and atretic follicles that was noted histologically. E-cadherin and CD61 highlight erythroid precursors and
megakaryocytes, respectively. Kappa and lambda show a polyclonal plasma cell population which are distributed in small
clusters within the interfollicular space. There is no reactivity for HHV-8 noted.
Flow cytometry on lymph node revealed no abnormal B or T cell population. Flow cytometry on the bone marrow revealed
no abnormal myeloid blast, B or T cell population.
Cytogenetics: 46,XY[20]
Molecular Studies: PCR assays: JAK2 V617F, CALR, and MPL mutations not detected.
Proposed Diagnosis: Idiopathic multicentric Castleman disease (iMCD)-TAFRO syndrome
Interesting Feature(s) of Submitted Case: TAFRO syndrome is a unique, rare clinicopathologic variant of multicentric
Castleman disease that was first reported in 2010 in Japan. TAFRO syndrome is characterized by a constellation of
symptoms including Thrombocytopenia, Anasarca, Fever, Reticulin fibrosis/(Renal dysfunction), and Organomegaly.
TAFRO patients often present with systemic inflammation, multicentric lymphadenopathy, and elevated cytokines and
chemokines including IL-6, VEGF, IP-10, MDC, and CXCL13. As a rare and challenging disease entity, an international
definition has been proposed requiring clinical criteria (thrombocytopenia, anasarca, fever/hyperinflammatory status,
organomegaly), renal dysfunction or characteristic bone marrow findings, and lymph node features consistent with iMCD
for precise diagnosis of iMCD-TAFRO.
References: Nishimura Y et al. Validated international definition of the thrombocytopenia, anasarca, fever, reticulin
fibrosis, renal insufficiency, and organomegaly clinical subtype (TAFRO) of idiopathic multicentric Castleman disease. Am
J Hematol. 2021. 96:1241-1252.
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EAHP22-BMWS-1296
NODAL IGA PLASMACYTOMA IN YOUNG PATIENTS
Barina Aqil* 1, Josean Ramos1, Juehua Gao1, Yi-Hua Chen1
1Pathology, Northwestern memorial hospital/Northwestern University, Chicago, United States

Case Description: The patient is a 19 year old male with a history of nodular sclerosis classic Hodgkin lymphoma, status
post chemotherapy and radiation to mediastinum and bilateral hilum. Two years later he presented with cervical
lymphadenopathy. CT scan showed several abnormal left-sided level 2, 3, 4 internal jugular chain, supraclavicular,
posterior left neck lymph nodes and a 8 mm anterior mediastinal node. PET showed no evidence of FDG-avid disease in
the bone marrow. No monoclonal band was detected on serum electrophoresis/immunofixation. Primary
immunodeficiency gene panel results are currently pending.
Biopsy Fixation Details: 10% neutral buffered formalin
Frozen Tissue Available: N/A
Details of Microscopic Findings: The cervical lymph node excisional biopsy showed relatively preserved architecture
and florid interfollicular/sinusoidal plasma cell hyperplasia. The background follicles showed variable morphology ranging
from atrophic germinal centers to florid reactive changes. Small non-necrotizing granulomas were seen (Figs 1-3). The
special stains (AFB and GMS) were negative.
Immunophenotype: The plasma cells were kappa light chain restricted on immunohistochemistry and were
predominantly IgA positive. The plasma cells were positive for CD138, MUM1, CD19 and negative for CD20, Pax-5,
BCL1, and CD56 (Fig 3A-E). HHV8 and EBER (EBV encoded mRNA) stains were negative. The flow cytometry detected
a small cytoplasmic kappa light chain-restricted monotypic plasma cell population, that was CD19+, CD38+, CD45+,
CD138+, CD20-, CD56-, and CD117-. No monotypic B-cell population was identified.
Cytogenetics: Microarray analysis detected no gains or losses of chromosomes.
Molecular Studies: Clonal immunoglobulin heavy chain gene rearrangement was positive.
Proposed Diagnosis: Nodal IgA plasmacytoma
Interesting Feature(s) of Submitted Case: Primary nodal plasmacytomas are uncommon presentation and can be
commonly mistaken for B-cell lymphoma with plasmacytic differentiation, such as marginal zone (MZL) and
lymphoplasmacytic lymphomas (LPL). Arguing against MZL and LPL in our case was the absence of monotypic B-cells
and of marginal zone expansion. Extramedullary IgA plasmacytomas have been described in young patients with low risk
for progression to plasma cell myeloma and seen in association with autoimmune disease or immune dysfunction.
Because of their rarity, standardized treatment guidelines are not established, and treatment plan is borrowed from those
employed in multiple myeloma.
References: Shao et al. Nodal and extranodal plasmacytomas expressing immunoglobulin IgA: an indolent
lymphoproliferative disorder with a low risk of clinical progression. Am J Surg Pathol. 2010 October; 34(10): 1425–1435.
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EAHP22-BMWS-1299
CONCURRENT CASTLEMAN DISEASE AND SCLEROTIC BONE LESION WITH LAMBDA RESTRICTED PLASMA
CELL PROLIFERATION: A CLUE TO POEMS?
Juehua Gao* 1, Qing Chen1, Yi-Hua Chen1
1Department of Pathology, Northwestern University, Chicago, United States

Case Description: The patient is a 31 year-old female presented with left extremity swelling and numbness/tingling. MRI
showed multiple lesions in the lumbar vertebra including a larger lesion in T11 measuring 1.5 cm, concerning for a
neoplastic process. Subsequent CT showed bilateral cervical lymphadenopathy. PET-CT demonstrated multiple
hypermetabolic nodes. Additionally, sclerotic lesions with hypermetabolic activity was noted in the T11. There was no
evidence of skin rash, organomegaly or polyneuropathy per clinical notes.
An inguinal lymph node biopsy was performed and showed typical features of Castleman disease. Given the Castleman
disease and the imaging findings of sclerotic vertebral bone lesions, the possibility of POEMS was raised by pathologists.
Clinical work-up showed no serum monoclonal protein. VEGF and IL-6 levels were within normal ranges. Subsequent
biopsy of the T11 sclerotic lesion showed osteosclerosis and monotypic, lambda-restricted plasma cell infiltrate, pointing
toward the possibility of POEMS. The patient’s serum calcium and creatinine levels were normal. CBC showed microcytic
anemia, normal WBC and platelet counts.
Biopsy Fixation Details: Formalin fixed
Frozen Tissue Available: No
Details of Microscopic Findings: The lymph node biopsy shows an enlarged lymph node with marked proliferation of
lymphoid follicles containing regressive germinal centers and broad mantle zones, some with concentric layering of
mantle zone cells. Sclerotic blood vessels radially penetrating into the germinal centers are seen. The interfollicular areas
show marked proliferation of high endothelial venules and increased plasma cells. Immunohistochemical stains for CD3,
CD20, CD21 are unremarkable, and the plasma cells are polytypic . LANA (HHV8) is negative.
The T11 bone biopsy shows marked osteosclerosis and scattered and focal sheets of plasma cells in the narrow bone
marrow space. The plasma cells are virtually all positive for lambda, and negative for kappa, CD56 and BCL-1. Very rare
T and B-cells are seen.
Immunophenotype: Flow cytometric analysis of the lymph node revealed a polytypic B-cell population and a T-cell
population without immunophenotypic abnormality. No flow cytometric analysis was done on the T11 bone biopsy.
Cytogenetics: Not done
Molecular Studies: Not done
Proposed Diagnosis: Lymph node with Castleman disease and T11 bone biopsy with marked osteosclerosis and
lambda-restricted plasma cell infiltrate. The findings are highly suspicious for POEMS.
Interesting Feature(s) of Submitted Case: The diagnosis of POEMS is challenging and requires extensive clinical and
laboratory work-up. Our case fulfilled the requirement for major criteria (Castleman disease, osteosclerosis), and minor
criteria (lower extremity edema). For the two mandatory criteria, our patient has monoclonal, lambda-restricted plasma
cells proliferation in T11 biopsy, but so far has no definite polyneuropathy despite transient history of low extremity
numbness/tingling. This case is most consistent with an evolving POEMS. The patient is closely followed by the clinical
team, and declined a bone marrow biopsy at this point.
Our case illustrates the diagnostic challenge for POEMS and the importance of pathologists’ awareness of the spectrum
of clinical presentations and various pathologic features of POEMS. A morphologic diagnosis of Castleman disease or
plasma cell neoplasm may not be the final answer to the patients’ clinical symptoms. Clear communication with clinical
team and a multidisciplinary approach are essential. Cases of evolving or early POEMS may be present.
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EAHP22-BMWS-1303
A CASE OF TAFRO SYNDROME WITH A PROTRACTED DIAGNOSIS HIGHLIGHTING THE IMPORTANCE OF
LYMPH NODE AND BONE MARROW BIOPSIES.
Danielle L. Maracaja* 1, Eric D. Hsi1
1Pathology, Wake Forest School of Medicine, Winston-Salem, United States

Case Description: A 62-year-old male with a history of hypertension, hyperlipidemia, and centrilobular emphysema, was
transferred from an outside hospital with acute kidney injury, fever (101.7F), pericardial and pleural effusions, bilateral
peripheral edema, and thrombocytopenia (43 k/uL). The patient was found to have diffuse lymphadenopathy, more
prominent in the mediastinum. Axillary lymph node biopsy showed penetrating blood vessels with atretic follicles, onion
skinning, and marked intrafollicular and medullary plasmacytosis. A diagnosis of HIV/HHV8-negative idiopathic
multicentric Castleman disease (iMCD) was rendered. The patient was subsequently treated with high-dose steroids,
Rituximab, Siltuximab, and Tocilizumab. Six years later, during hematology follow-up, the patient was found to have
worsening pleural effusion, ascites, hepatosplenomegaly, and worsening anemia and thrombocytopenia. The findings
prompted a bone marrow biopsy. The patient reported improvement of symptoms with Tocilizumab, including decreasing
lymphadenopathy. However, five months after the bone marrow biopsy, despite treatment and decreased
lymphadenopathy, the patient expired at home of unknown cause.
Biopsy Fixation Details: Bone marrow biopsy submitted in B-Plus Ultra fixative for a minimum of two hours, and
subsequently decalcified in EDTA CalFor solution for an additional two hours. It was processed, paraffin-embedded and
sectioned.
Frozen Tissue Available: Not performed.
Details of Microscopic Findings: The diagnostic bone marrow biopsy showed a hypercellular marrow for age (80 to
90% cellular) due to a panhyperplasia. Progressive maturation of granulocytic, erythroid and megakaryocytic lineages was
present. The sinuses are dilated with streaming cellular elements and a moderate increase in reticulin fibers.
Immunophenotype: Immunohistochemistry showed that CD34 positive blasts were not increased. CD138 demonstrated
no increase in plasma cells that were polytypic for kappa and lambda by in-situ hybridization. CD3 and CD20 showed
scattered loose aggregates of T-cells and individual scattered B-cells, respectively. Flow cytometry showed no monotypic
B-cell or abnormal T-cell populations.
Cytogenetics: Not performed.
Molecular Studies: Not performed.
Proposed Diagnosis: Panhyperplasia and reticulin fibrosis compatible with iMCD-TAFRO syndrome.
Interesting Feature(s) of Submitted Case: TAFRO (Thrombocytopenia, ascites, fever, renal insufficiency,
organomegaly) syndrome is a rare variant of iMCD. Although the presenting symptoms of this patient would warrant a
diagnosis of TAFRO syndrome, the presentation can be nonspecific and suggest other etiologies such as infectious,
rheumatologic, and neoplastic conditions that must be excluded. Even though iMCD was diagnosed appropriately, there
was a delay in recognition of TAFRO syndrome in this patient. The bone marrow findings in the setting of iMCD prompted
the clinicopathologic diagnosis of TAFRO syndrome by the pathologists. During six years, multiple lines of therapy were
attempted with a variable response of his symptoms. Hence, this case highlights the importance of awareness of the
constellation of symptoms involved in diagnosing TAFRO syndrome and the important role of pathologists in the diagnosis
of this rare entity. The recent international definition of TAFRO syndrome may help raise awareness and help standardize
the diagnosis of this rare disorder.
References: Nishimura Y, et al. Validated international definition of the thrombocytopenia, anasarca, fever, reticulin
fibrosis, renal insufficiency, and organomegaly clinical subtype (TAFRO) of idiopathic multicentric Castleman disease. Am
J Hematol 2021;96(10):1241-1252.
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EAHP22-BMWS-1366
IMCD-TAFRA
Prabhjot Kaur* 1
1PATHOLOGY, DARTMOUTH-HITCHCOCK MEDICAL CENTER, Lebanon, United States

Case Description: 29 yom presented in Oct/2020 with fevers and abdominal pain and elevated inflammatory markers
(CRP >300, ESR >100, Ferritin 1900), anemia and thrombocytopenia . CT Chest/abd/pelvis showed mediastinal, axillary,
mesenteric and retroperitoneal adenopathy.
Biopsy Fixation Details: Parraffin embedded tissue
Frozen Tissue Available: Not available
Details of Microscopic Findings: CBC : WBC 8.6K/ ul; RBC 3.1x10 6/ul; Hgb 8.4; MCV 81.7; RDW 14.4; PLT 9K/ul. The
BM aspirate is aparticulate and hemodilute. The BM Core biopsy is hypercellular (90%) with increased erythroid and
granulocytic precursors and normal maturation. Megakaryocytes are increased with atypical nuclear-cytoplasmic ratios,
abnormal nuclear chromatin and in rare aggregates. Benign appearing lymphoid aggregates are present. Plasma cells
are slightly increased. Granulomas not present.
Immunophenotype: IP stains performed using the Avidin-Biotin Complex Technique with appropriate controls. MPO,
Ecadherin stains are unremarkable. CD61 stains atypical megakaryocytes. CD34 stains no significant blasts. Lymphoid
aggregates contain predominantly T-cells and fewer B-cells. EBV and HHV8 are negative. Reticulin shows
increased reticulin fiber deposition: MF grade 2-3 of 3.
Cytogenetics: Normal karyotype
Molecular Studies: Not performed
Proposed Diagnosis: Diagnostic consideration include Multicentric Castlemans-HHV8 negative and
also autoimmune myelofibrosis. Findings do not support a primary myeloid neoplasm.
A lymph node biopsy is obtained. Single, 2.4 x 1.1 x 1.1 cm.
Microscopic: The lymph node shows preserved sinuses, marked vascular proliferation with hyalinized vessels, rare
regressed germinal centers and a marked interfollicular plasma cell infiltrate. No abnormal Hodgkin-like cell or
plasmablasts are seen. IHC shows: Plasma cells are polytypic for kappa and Lambda light chaisn. CD3, CD20 highlight
normal distribution of B and T cells. IgG4 cells range from 20-30 /hpf over 3 hpf and IgG cells 130-150/HPF – with overall
ratio of IgG4/IgG at 20-30%. AFB and GMS stains are negative for microorganisms. HHV-8 and EBV-ISH are negative.
Flow analysis shows no aberrant B or T cell population. Diagnosis: Benign lymph node. The morphologic features raise
consideration for HHV8-negative plasma cell variant of Castleman's disease.
Extensive clinical work up did not support an autoimmune disorder (exclusion of SLE, RA, Stills), infection,
or Hemphagocytic histiocytosis (HLH). The lymph node pathology and the BM findings were suggestive of HHV8
negative- Ideopathic multicentric Castleman disease (iMCD). The clinical and lab findings
(cytopenia, organomegaly, prominent reticulin fibrosis and megakaryocyte hyperplasia) fulfilled criteria for
iMCD- TAFRO.
Interesting Feature(s) of Submitted Case: Challenging case as the clinical and pathologic mimic of MCD include
Rheumatoid arthritis/JIA, IgG4-related disease, SLE, HLH; Infections such as acute EBV, HIV, HHV8/KSHV .
Malignancies include Lymphoma, Follicular dendritic cell sarcoma, plasma cell neoplasm/POEMS. Differential between
IgG4 related disease and MCD can be tricky and clinically significant with disparate treatment modalities- IgG4 is treated
with steroids; MCD requires chemotherapy as well. Diagnostic delineation possible with both bone marrow and lymph
nodes specimens available.
References: Pathology of CD . D Wu, MD, MS Lim, MD, ES Jaffe, MD . Hematol Oncol Clin N Am 32 (2018) 37–52
International, evidence-based consensus diagnostic criteria for HHV-8–negative/ i-MCD. DC Fajgenbaum, Blood. Vol 129,
03/ 2017, 1646-1657 •
Overview of Castleman disease . A Dispenzieri, D Fajgenbaum;. Blood 2020; 135 (16):1353–1364.
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EAHP22-BMWS-1439
POEMS SYNDROME WITH ASSOCIATED EXTRAMEDULLARY PLASMACYTOMA
Kenneth Ofori* 1, Xiaoyan Huang1, Wen-Hsuan Lin1, Rebecca Leeman-Neill1, Govind Bhagat1, Bachir Alobeid1, Craig
Soderquist1
1Pathology and Cell Biology, Columbia University Irving Medical Center, New York, United States

Case Description: A 62-year-old woman presented with an 8-month history of progressive asymmetric ascending limb
weakness, paresthesia, and numbness. Physical exam demonstrated distal weakness, decreased sensation, and
hyporeflexia. Imaging showed a solitary 7cm destructive soft tissue lesion involving the left sacral ala, abdominal
lymphadenopathy, but no organomegaly. Serum protein electrophoresis and immunofixation revealed a monoclonal IgG
lambda paraprotein (1.4 g/dL). Serum vascular endothelial growth factor (VEGF) concentration was elevated (466 pg/mL).
Thyroid function tests suggested possible subclinical hypothyroidism, though full workup was deferred for outpatient
workup. Complete blood count was notable for thrombocytosis (749x10^3/ul). Molecular testing was negative for JAK2
V617F and CALR exon 9 mutations. Fat pad biopsy was negative for amyloid deposition. Sacral mass and ilac crest bone
marrow biopsies were performed.
Biopsy Fixation Details: Formalin.
Frozen Tissue Available: No.
Details of Microscopic Findings: Sacral Lesion: H&E stained sections of the thin core biopsy showed fibrous soft tissue
containing sheets of variably sized plasma cells ranging from small to large in size with irregular nuclear contours and
variably prominent nucleoli, morphologically consistent with a plasma cell neoplasm.
Bone Marrow Biopsy: H&E stained sections showed mildly hypercellular marrow with maturing trilineage hematopoiesis
and increased atypical megakaryopoiesis. The megakaryocytes were increased in number, frequently localized in loose
clusters, and showed frequent cytologic atypia (deeply lobulated nuclei). Plasma cells were not overtly increased.
Immunophenotype: Sacral Lesion: CD138+, CD56+ (weak), CD117+ (weak), CyclinD1-, Lambda+, Kappa-.
Bone marrow biopsy: No overtly aberrant plasma cell population was detected by routine flow cytometry or
immunohistochemistry/in-situ hybridization.
Cytogenetics: Karyotype: Not performed on sacral mass. Bone marrow cytogenetics revealed a normal female
karyotype.
FISH: Not performed.
Molecular Studies: Peripheral blood studies were negative for JAK2 V617F and CALR exon 9 mutations.
Proposed Diagnosis: POEMS syndrome with associated extramedullary plasmacytoma
Interesting Feature(s) of Submitted Case: This case showed the two key diagnostic features of POEMS syndrome
(polyneuropathy and monoclonal plasma cell popuation), but largely lacked other typical clinical findings. In this case, the
plasma cell neoplasm manifested as an extramedullary plasmacytoma, which is uncommon in POEMS, while marrow
showed no definite plasma cell clone. Marrow histology was most notable for atypical megakaryocytic hyperplasia,
comprised of frequent hyperlobulated, MPN-like megakaryocytes, localized in loose clusters. CBC showed marked
thrombocytosis without evidence of JAK2 or CALR mutation. No definitive organomegaly (excluding lymphadenopathy),
endocrinopathy, skin changes, sclerotic bone lesions, edema, or papilledema were seen
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EAHP22-BMWS-1081
HEPATOSPLENIC T-CELL LYMPHOMA (HSTL) WITH BLASTOID CYTOLOGIC FEATURES AND CHROMOSOME 7
AMPLIFICATION IDENTIFIED BY SINGLE NUCLEOTIDE POLYMORPHISM (SNP) MICROARRAY
Justin T. Kelley* 1, Lina Shao1, Charles W. Ross1
1Pathology, University of Michigan, Ann Arbor, United States
Case Description: A previously healthy 10-year-old girl with no significant past medical history presented with abdominal
pain, ascites, jaundice and hepatosplenomegaly (liver 17 cm and spleen 19 cm by ultrasound). There was no
lymphadenopathy. Laboratory abnormalities: Serum LDH 886 IU/L, direct bilirubin 5.3 mg/dL, ferritin 209 ng/mL,
prothrombin time 16.6 seconds, partial thromboplastin time 42.3 seconds and fibrinogen 97 mg/dL. CBC: WBC 5600/uL,
Hb 8.3 g/dL, MCV 102.2 fL and platelets 16,000/uL. The peripheral blood smear had leukoerythroblastic features with the
following leukocyte differential count: 13% segmented neutrophils and bands, 2% metamyelocytes, 2% myelocytes, 3%
blastic/blastoid cells, 68% normal lymphocytes, 10% monocytes, 2% eosinophils and 5 nucleated red cells per 100
leukocytes.
Biopsy Fixation Details: Fixed in acetic acid-zinc-formalin. Decalcified in Formical-2000.
Frozen Tissue Available: None.
Details of Microscopic Findings: Bone marrow cellularity 100% with extensive sinusal infiltrates of blastoid lymphoma
cells of intermediate-to-large size with agranular cytoplasm. No increase in myeloblasts, no myelodysplasia and no
hemophagocytosis. Bone marrow differential count: 33% lymphoma cells, 26% erythroid precursors, 1% myeloblasts, 6%
promyelocytes, 26% maturing neutrophils, 1% eosinophils, 1% basophils, 1% monocytes, 3% mature lymphocytes and
2% plasma cells.
Immunophenotype: Immunohistochemistry: Lymphoma cells positive for CD3 and T-cell receptor (TCR) delta, and
negative for TCR betaF1, cytotoxic granule-associated proteins TIA-1 and granzyme B, CD30 and terminal
deoxynucleotidyl transferase (TdT). Flow cytometry: Lymphoma cells positive for CD2, CD3, CD7 (dim), CD8 (dim),
CD11b (dim), CD16 (dim, subset), CD36 (dim, subset), CD38 (dim), CD45 (bright), CD56 (dim) and TCR gamma/delta,
with dim/equivocal expression of CD57. Lymphoma cells negative for CD4, CD5, CD10, CD11c, CD13, CD14, CD15,
CD19, CD20, CD33, CD34, CD64, CD71, CD117, CD123, HLA-DR, TCR alpha/beta, TdT, cytoplasmic CD79a and
myeloperoxidase.
Cytogenetics: Normal female karyotype (hemodilute bone marrow sample). Amplification of 7q detected by interphase
FISH in 6 of 200 (3%) cells examined, using D7S486 probe that hybridizes to 7q31 and D7Z1 control probe that
hybridizes to centromeric region of chromosome 7.
Molecular Studies: Single nucleotide polymorphism (SNP) microarray analysis: Losses of 7p22.3p14.1 and 7q34q36.3 in
10-15% of cells; gains of 7q11.22q31.2 with a copy number of 2.5-2.6, 7q31.2q32.3 with a copy number of 2.2-2.5 and
entire chromosome 8 in 10-15% of cells; and copy neutral loss of heterozygosity at 11p15.5p11.2 in about 20% of cells.
Proposed Diagnosis: Hepatosplenic T-cell lymphoma, gamma/delta phenotype, with molecular evidence of amplification
of chromosome 7q and trisomy 8.
Interesting Feature(s) of Submitted Case: A young child, with no history of immunosuppression or immunodeficiency,
presented with advanced disease. Initial evaluation of the peripheral blood smear with leukoerythroblastic features and
some blastoid lymphoma cells raised concern for the possibility of a myeloid neoplasm. The correct lineage was promptly
established by bone marrow examination and immunophenotyping. SNP microarray analysis was crucial in detecting the
characteristic abnormalities of chromosome 7.
References: Vega F et al. Am J Clin Pathol 2001;116:410.
Wlodarska I et al. Genes Chromosomes Cancer 2002;33:243.
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EAHP22-BMWS-1158
GAMMA-DELTA T-CELL LARGE GRANULAR LYMPHOCYTIC LEUKEMIA WITH CYTOTOXIC MARKERS
TRANSFORMING TO GAMMA-DELTA DOUBLE-NEGATIVE PERIPHERAL T-CELL LYMPHOMA
Joseph Rohr* 1, Jeffrey J. Cannatella1, Timothy C. Greiner1, Hina Naushad1, Catalina Amador1
1Pathology and Microbiology, University of Nebraska Medical Center, OMAHA, United States
Case Description: A 65-year-old female with a history of rheumatoid arthritis, carotid stenosis and T-large granulocytic
leukemia presented to our medical center in consultation for her leukemia refractory to methotrexate. Bone marrow
biopsy demonstrated a gamma-expressing cytotoxic T-cell leukemia with a TRG rearrangement. She started
cyclophosphamide and underwent splenectomy outside of our medical system. One year later, she was found to be
febrile, hypotensive, and profoundly neutropenic. Repeat bone marrow biopsy demonstrated continued involvement by the
same process. PET-CT demonstrated a hypermetabolic 3.5 cm left upper lobe mass and cervical lymph nodes; nodal
biopsy demonstrated a gamma-expressing peripheral T-cell lymphoma with the same TRG rearrangement. She
succumbed shortly thereafter to her malignancy.
Biopsy Fixation Details: All tissues were fixed in formalin and processed as per standard protocol.
Frozen Tissue Available: N/A
Details of Microscopic Findings: The bone marrow biopsies were all normocellular and demonstrated intermediate,
irregular lymphocytes in loose clusters with an interstitial and vague sinusoidal distribution. The cervical node consisted of
sheets of large, irregular lymphocytes with convoluted nuclei effacing the normal nodal architecture.
Immunophenotype: The neoplastic cells in both the marrow and node expressed CD3, CD7, TCRγ, and TIA1, and did
not express CD2, CD5, CD4, CD8, or TCRβ. The lymphoma expressed granzyme B whereas the leukemia did not. Flow
cytometry demonstrated a progressive increase in marrow involvement by neoplastic T-cells with an increase in CD56
expression over time.
Cytogenetics: Cytogenetics demonstrated a normal female karyotype (46,XX[20]) on the original and admission marrow
biopsies. FISH was negative for rearrangements of TRB or TRA/D and for deletions of 6q21, 6q23, or 9p21 on the
admission marrow.
Molecular Studies: PCR/capillary electrophoresis for TRG rearrangement detected a 195 base pair peak in all assayed
bone marrows and the node.
Proposed Diagnosis: T-cell large granular lymphocytic leukemia, γδ-expressing, with transformation to γδ peripheral Tcell lymphoma
Interesting Feature(s) of Submitted Case: T-LGLL is characteristically an indolent disease of CD8+αβ+ T-cells with a
small, heterogeneous fraction composed of CD4+ or CD4+CD8+αβ+ cells. Few γδ+ cases with usually CD8 or rare CD4CD8- double negative (DN) phenotypes can occur. The disease can rarely transform to peripheral T-cell lymphoma which
is usually CD8+ but rarely CD4+. To our knowledge, this is the first report of a DN γδ+ T-LGLL with transformation. The
temporally increasing expression of CD56 may correlate with the poor outcome in this case.
References: Chan WC et al., Heterogeneity of large granular lymphocyte proliferations: delineation of two major
subtypes. Blood 1986;68(5):1142-1153.
Sandberg Y et al., TCRγδ+ large granular lymphocyte leukemias reflect the spectrum of normal antigen-selected TCRγδ+
T-cells. Leukemia 2006;20:505-513.
Matutes E et al., Transformation of T-cell large granular lymphocyte leukaemia into a high-grade large T-cell lymphoma.
Brit J Haematol 2001;115:801-806.
Belhadj M et al., T-cell large granular lymphocyte leukemia transfomation into aggressive T-cell lymphoma: a report of two
cases with molecular characterization. Haematologica 2019;104(3):e117-e120.
Rose M, Berliner N. T-Cell Large Granular Lymphocyte Leukemia and Related Disorders. The Oncologist 2004;9:247258.
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EAHP22-BMWS-1270
CD56(-) NK CELL LEUKEMIA IN A 14 MONTH OLD FEMALE WITH HLH
Maria Hintzke* 1, Vasiliki Leventaki2, Gabriela Gheorghe3
1Pathology, Medical College of Wisconsin, 2Pathology, Children's Hospital of Wisconsin, Milwaukee, 3Pathology, St. Jude
Children's Research Hospital, Memphis, United States
Case Description: 14 month old Asian female presenting with one month history of recurrent high fevers and skin rash
was found to have hepatosplenomegaly, pancytopenia (WBC 0.7 k/uL, H/H 8.9 g/dL/25.6%, Plt 12 k/uL), increased LDH
(1,060 IU/L), hypertriglyceridemia (830 mg/dL), and increased ferritin (12,000 ng/mL).
Biopsy Fixation Details: Formalin
Frozen Tissue Available: N/A
Details of Microscopic Findings: The peripheral smear showed leukopenia with rare large atypical lymphoid cells with
irregular nuclei, dispersed chromatin, and variable amounts of cytoplasm with occasional cytoplasmic blebs. The core
biopsy was hypercellular (essentially 100%) with an atypical proliferation of intermediate- to large-sized cells with irregular
nuclei, dispersed chromatin, variably prominent nucleoli, and variable amounts of pale cytoplasm. Within the background,
there was increased hemophagocytosis.
Immunophenotype: The neoplastic proliferation expressed CD2, CD3, CD8, TIA-1, and EBER, showed partial loss of
CD5 and CD7, and was negative for CD30, CD56, and ALK-1.
Cytogenetics: In 200 interphase cells analyzed by FISH, tetraploidy (4 copies of every probe) was observed in 10-16% of
cells analyzed. This is consistent with the conventional cytogenetics, which shows an abnormal tetraploid clone which
also has deletion 6q and deletion 9p, in addition to a large possible homogeneously staining region on 9p.
Molecular Studies: N/A
Proposed Diagnosis: NK cell leukemia
Interesting Feature(s) of Submitted Case: This case represents a unique CD56(-) NK cell leukemia.
References: SH. et al. WHO classification of Tumors of Hematopoietic and lymphoid tissues 2017.
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EAHP22-BMWS-1067
SYSTEMIC MASTOCYTOSIS WITH AN ASSOCIATED MYELODYSPLASTIC SYNDROME AND GERMLINE RUNX1
PATHOGENETIC VARIANT
Giovanni Martino* 1, 2, Martina Quintini3, Barbara Crescenzi4, Caterina Matteucci4, Brunangelo Falini4, Stefano Ascani1,
Cristina Mecucci4
1Pathology, Azienda Ospedaliera Santa Maria di Terni, Terni, 2Pathology, Università degli Studi di Cagliari, Cagliari,
3Hematology Clinic, Azienda Ospedaliera di Perugia, 4Center for Hemato-Oncology Research (C.R.E.O.), Università degli
Studi di Perugia, Perugia, Italy
Case Description: 50-years old Italian woman with a 4-weeks persistence of fatigue, serotine fever, night sweats and
weight loss. Molecular testing for Sars-COV-19: negative. Normal WBC, Hb 10,9 g/dl, MCV 81 fl, PLT105.000/mmc ; ESR
68 mm/h; C-reactive protein 3,72 mg/dl; kidney and liver function test, CA15.2, CA125, CA19.9, CEA, LDH, B2microglobulin, serum protein electrophoresis: within the normal range. Negative Chest X-Ray. Whole-body CT-Scan:
splenomegaly (LD 130mm); abdominal lymphadenopathies; millimetric breast nodules; two pelvic osteolytic
lesions.18FDG PET-Scan: skeletal and splenic hypercaptation. BM examination: systemic mastocytosis associated with
myelodysplastic syndrome. Serum tryptase: 147 ng/ml. No skin involvement at diagnosis. Histologic examination of a
gastric specimen diagnostic for mastocytosis involvement.
Midostaurin treatment was started. Clinical remission was obtained. However both KIT mutation and high level of tryptase
persisted. The patient is currently under evaluation as a recipient for allogeneic bone marrow transplantation procedure.
Biopsy Fixation Details: 150' in 9 ml of B5 - Mercury (II) Chloride + Anhydrous Sodium Acetate + Distilled Water + 1 ml
40% Formaldehyde; 5h in Osteodec (Bio-Optica).
Frozen Tissue Available: Yes
Details of Microscopic Findings: Hypercellularity (>95%) with MF-3. Mast-cell infiltration 60% of cellularity, showing
interstitial and paratrabecular distribution and a pleomorphic morphology, with spindle-shaped and ovalar forms (CD117+,
CD68/PG-M1+; rare Tryptase+; CD30+/-; CD25+; rare CD2+). CD34+ progenitors <5%. Myeloid and erythroid lineages:
mild abnormalities in maturation. Megakaryocytes numerically increased, with abnormal nuclei and micromegakaryocytes.
Few mixed B and T lymphocytes are observed.
Immunophenotype: Increased cellularity; reduced erythropoiesis. CD45+ cells: myeloid cells (78%), monocytes (3%), Tlymphocytes (4,8%), B-lymphocytes (1,3%), NK cells (2,9%).
Cytogenetics: 46, XX
Molecular Studies: NGS on BM (Myeloid Solution CE-IVD, SOPHiA GENETICS): RUNX1 c.610>T p.(Arg204*) VAF
45.7%; TET2 c.483dupA p.(Asp162Argfs*9) VAF 46.9%; TET2 c.1847del p.(Pro616Glnfs*23) VAF 5.3%; KIT c.2447A>T
p.(Asp816Val) VAF 35%; SRSF2 c.284C>G p.(Pro95Arg) VAF 43.8%. Molecular analysis on nail samples (germline
variant search): RUNX1 c.610>T p.(Arg204*)
Proposed Diagnosis: Systemic Mastocytosis with and associated Myelodysplastic Syndrome with Multilineage Dysplasia
and germline pathogenetic RUNX1 variant
Interesting Feature(s) of Submitted Case: Didactic SM-AHN case with high-quality BM and gastric histology, together
with extensive molecular and cytogenetic studies available
Tricky clinical presentation, with symptoms and radiological examinations mimicking a lymphoproliferative disorder, without
pruritus and skin involvement.
This is one of the few reported cases of SM-AHN associated with a pathogenetic RUNX1 germline variant. As recently
observed by other authors, the co-existence of somatic and germline mutations is suggested as an independent pooroutcome predictor in SM, both indolent and aggressive, and therefore should be carefully evaluated to identify allo-BMT
potential recipient in the early phase of the disease.
Co-occurring diagnosis of SM and germline pathogenetic mutations is a rare event. The co-existence of KIT and other
myeloid malignancies related genes at very high VAFs, as in this case, may help in elucidating pathogenetic mechanisms
(both in SM and SM-AHN) and establishing a clonal hyerarchy in the clonal BM progenitor cells.
References: Muñoz-González JI et al. Impact of somatic and germline mutations on the outcome of systemic
mastocytosis. Blood Adv. 2018;2(21):2814-2828.
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EAHP22-BMWS-1095
MAST CELL LEUKEMIA, ACUTE VARIANT
Kaaren Reichard* 1, Matthew Howard1
1Laboratory Medicine and Pathology, Division of Hematopathology, Mayo Clinic, Rochester, United States
Case Description: The patient is a 65-year-old gentleman with medical comorbidities notable for coronary artery disease
(s/p multiple arterial repairs), atrial fibrillation status post unsuccessful ablation, hypertension and colonic polyposis s/p
subtotal colectomy with ileorectal anastamosis. The patient was transferred to our institution after initially presenting with
progressively worsening weakness and was found to have thrombocytopenia. He patient reported a 30 lb weight loss
since his ileal colectomy two months earlier and had also been having poor oral intake, abdominal discomfort, diarrhea,
flushing and possibly a rash. CT of the Abdomen/Pelvis demonstrated splenomegaly, ascites and bilateral pleural
effusions.
Biopsy Fixation Details: B5
Frozen Tissue Available: No
Details of Microscopic Findings: PB: Leukoerythroblastic blood picture with numerous circulating metachromatic blasts
(10%). CBC - 1/7/2021 HGB 7.6 g/dL; RBC 2.53 x10(12)/L; MCV 94.5 fL; RDW 16.4 %; WBC 12.6 x10(9)/L; PLT 23
x10(9)/L .
Bone marrow aspirate: Near complete effacement of bone marrow elements by mast cell/metachromatic blasts. Blastic
chromatin with a prominent nucleolus and significant cytoplasmic granulation. Occasional very large forms also noted.
Bone marrow core biopsy: Hypercellular (100%) with nearly complete effacement by blasts and markedly diminished
background trilineage hematopoiesis. The metachromatic blasts are predominantly round and nuclear irregularities which
are better appreciated on the core than on the apsirate smears. Some resemble abnormal megakaryocytes or lymphoma
cells with wreath-like nuclei and abundant pink and granular cytoplasm.
Immunophenotype: Immunohistochemistry, bone marrow biopsy, antibodies to CD2, CD25, CD117, tryptase: Mast cells
strongly express both tryptase and CD117. CD25 is dim. CD2 is negative.
Flow cytometric immunophenotyping, bone marrow:
Mast cell metachromatic blasts: Increased
Express: CD34 (dim), CD45, CD13, CD33, CD117, CD25 (dim), CD69.
Do not express: CD19, CD10, CD3, CD15, CD16, HLA-DR, CD2, CD7, CD56, CD36, CD64, CD38, cMPO, nTdT,
cCD79a, cCD3, CD22, cCD22, CD2.
Cytogenetics: 30,XY,t(1;4)(p32;q31.1),-2,-3,-4,-5,-6,-7,-9,-10,-11,-12,-13 ,-14,-15,-16,-17,-22[3]/5161,XY,+1,+1,t(1;4)x2,+8,+8,+9,+9, +18,+18,+19,+19,+20,+20,+21,+21[cp10]/5557,XY,+X,+del(1)(p3 4)x3,add(3)(q27)x2,+6,+19,+19,+20,+20,+21,+21[cp4]/46,XY[3]
The result is abnormal. Of 20 metaphases, 3 metaphases were normal and 3 metaphases were low hypodiploid with an
apparently balanced 1;4 translocation and a chromosome count of 30. In addition, 14 metaphases were "pseudohyperdiploid" with a chromosome count of 51-61, and likely represent a "doubling" of the low hypodiploid clone. While
FISH studies also documented gains associated with the doubled hypodiploid clone, no specific gene rearrangements or
gene fusions were identified by the various FISH probes evaluated.
Molecular Studies: 1) FISH negative for rearrangement of PDGFRA, PDGFRB, FGFR1, PCM1-JAK2, BCR-ABL1.
2) Negative for FLT3, IDH1, IDH2, CEBPA, NPM1, RUNX1.
3) NGS: TP53: Chr17(GRCh37):g.7578403C>T; NM_000546.4(TP53):c.527G>A; p.Cys176Tyr
(24%)
Proposed Diagnosis: Acute mast cell leukemia
Interesting Feature(s) of Submitted Case: 1) Beautiful cytology
2) Complex abnormal karyotype
3) Absence of a KIT mutation
4) Simple NGS finding (single TP53 mutation) (42 myeloid gene panel)
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EAHP22-BMWS-1034
SYSTEMIC MASTOCYTOSIS WITH SIGNIFICANT MARROW FIBROSIS AND OSTEOSCLEROSIS
Wael Al-Qsous* 1
1Pathology Department, Western General Hospital, Edinburgh, Edinburgh, United Kingdom
Case Description: A 63 year old man presented with splenomegaly, night sweats and fatigue. He was found to have
thrombocytopenia with hypogranular neutrophils in his peripheral blood. A bone marrow aspirate was aparticulate. The
clinical suspicion was that of either myelodysplasia or myelofibrosis and a bone marrow trephine was carried out.
Biopsy Fixation Details: 10% neutral buffered formalin.
Frozen Tissue Available: No.
Details of Microscopic Findings: There was extensive replacement of marrow spaces by fibrosis with collagen
formation (MF-3). Bony trabeculae were thickened with focal new bone formation. There was little haematopoietic activity
in the background which was difficult to assess for definite dysplasia. Within fibrotis areas there was a large number of
mast cells that exhibited plump and spindle cell morphology. These were better appreciated on a Giemsa stain and were
highlighted with a CD117 immunostain.
Immunophenotype: The mast cells were positive for CD117 with aberrant expression of CD25 and CD2 (patchy weak).
There was no excess of CD34 positive blasts.
Cytogenetics: Loss of chromosome Y. No other cytogenetic abnormality.
Molecular Studies: KIT c.2447A>T (p.D816V) mutation was detected by allele specific PCR. There was no evidence of
a JAK2 V617F, Calreticulin or MPL mutation.
Proposed Diagnosis: Systemic mastocytosis with signficant marrow fibrosis and osteosclerosis.
Interesting Feature(s) of Submitted Case: Our case illustrates an example of systemic mastocytosis with associated
significant marrow fibrosis and osteosclerosis. The presence of prominent marrow fibrosis can pose a diagnostic chalange
as the features could mimic primary myelofibrosis, myelodysplasia with fibrosis or metastatic malignancy. Use of CD117
in such cases would help to identify an underlying mast cell disorder which can be difficult to appreciate on routine stains.
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EAHP22-BMWS-1043
AN UNUSUAL CASE OF SYSTEMIC MASTOCYTOSIS WITH NON-LANGERHANS HISTIOCYTOSIS
Anna Moore* 1, Sabine Pomplun1, Mark Ong2, Deepti Radia3, Teresa Marafioti1
1Department of Cellular Pathology, University College London Hospitals NHS Foundation Trust, 2Department of Cellular
Pathology, 3Department of Haematology, Guy's and St Thomas' NHS Foundation Trust, London, United Kingdom
Case Description: This is a case of a 59 year old male patient who presented with unexplained pancytopenia, diagnosed
a year prior with myelodysplastic syndrome. Clinically he describes poor appetite and a significant 10kg weight loss with a
persistent cough, night sweats and fevers. PET scanning showed intense and widespread heterogenous avidity within the
bone marrow of the axial and proximal appendicular skeleton and avid splenomegaly. Several lytic bone lesions were also
noted. Here we present the histopathological changes observed in the bone marrow trephine biopsy, which were
characterised by a neoplastic infiltration of mast cells consistent with systemic mastocytosis, in addition to a nonLangerhans histiocytic proliferation.
Biopsy Fixation Details: Fixed in 10% Formalin and decalcified in EDTA.
Frozen Tissue Available: Not available.
Details of Microscopic Findings: Microscopy demonstrates a packed marrow with cellularity approaching 100%. Normal
haematopoietic tissue was largely replaced by a diffuse infiltrate of mononuclear histiocytic cells and was confined to
small para-trabecular islands. The infiltrate contains multiple clusters of round and spindled mast cells, in addition to a
population of slightly foamy histiocytes with occasional Touton giant cells, showing a degree of possible emperipolesis. A
small population of associated lymphocytes and plasma cells is also present.
Immunophenotype: Immunohistochemistry highlights both the mast cell and histiocytic populations. The mast cells stain
positively for CD68 and CD117 and they show aberrant expression of CD25. There was very patchy staining of CD30 and
CD21 and the mast cells are negative for CD2. The histiocytes show stain positively for CD68, CD14 and Cyclin-D1.
There was weak staining for S100. The histiocytes stain negatively for CD1a, myeloperoxidase, BRAF VE1 and Langerin.
Cytogenetics: Not undertaken.
Molecular Studies: A myeloid gene NGS panel identifies RUNX1, TET2 (x2) and SRSF2 mutations with allele
frequencies of 22%, 45%/21% and 42% respectively. A CKIT mutation is also detected, but only at an allele frequency of
1.4%. These discrepant results are perhaps due to the fibrotic nature of the mast cell and histiocytic lesions, leading to the
preferential sampling of residual haematopoietic elements during aspiration. A dedicated histiocytosis gene panel is in
progress.
Proposed Diagnosis: Systemic mastocytosis (SM-AHNMD) with non-Langerhans cell histiocytosis on a background of
myelodysplastic syndrome.
Interesting Feature(s) of Submitted Case: This case demonstrates bone marrow involved by multiple haematological
neoplasms in a combination rarely described in the established literature.
References: Horny HP, Sotlar K, Sperr WR, Valent P. Systemic mastocytosis with associated clonal haematological nonmast cell lineage diseases: a histopathological challenge. J Clin Pathol. 2004 Jun;57(6):604-8. PMID: 15166264
Rudzki Z, Sotlar K, Kudela A, Starzak-Gwóźdź J, Horny HP. Systemic mastocytosis (SM) and associated malignant bone
marrow histiocytosis - a hitherto undescribed form of SM-AHNMD. Pol J Pathol. 2011;62(2):101-4. PMID: 21866466
Fusco N, Bonometti A, Augello C, Fabris S, Boiocchi L, Fiori S, Morotti D, Fracchiolla N, Berti E, Gianelli U. Clonal
reticulohistiocytosis of the skin and bone marrow associated with systemic mastocytosis and acute myeloid leukaemia.
Histopathology. 2017 May;70(6):1000-1008. PMID: 28074480
Stoecker MM, Wang E. Systemic mastocytosis with associated clonal hematologic nonmast cell lineage disease: a
clinicopathologic review. Arch Pathol Lab Med. 2012 Jul;136(7):832-8. PMID: 22742558
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EAHP22-BMWS-1045
EBV-NEGATIVE NK CELL NEOPLASM WITH AGGRESSIVE CYTOLOGY AND AMBIGUOUS CLINICAL
PRESENTATION
Erik Ames* 1, Joshua Menke1
1Pathology, Stanford University, Stanford, CA, United States
Case Description: The patient is a 75-year-old man with mild persistent monocytosis and thrombocytopenia. The patient
did not report B symptoms, show evidence of HLH, and EBV studies were negative. The spleen was markedly enlarged,
reportedly causing a stricture at the splenic flexure and leading to an incidental colon perforation during a screening
colonoscopy. A peripheral blood smear showed atypical lymphocytes and per report, prior BM biopsy two months prior
showed an expansion of NK cells with significant loss of CD2. Granulocytes showed hypogranularity and increased
immature monocytes suggestive of CMML-0.
Biopsy Fixation Details: Bouin’s solution
Frozen Tissue Available: No
Details of Microscopic Findings: The aspirate smears and bone marrow core biopsy showed a hypercellular marrow
with an atypical sinusoidal infiltrate of intermediate to large lymphoid cells comprising approximately 70% of the cellularity.
This population appeared cytologically aggressive and showed prominent nucleoli, atypical nuclear contours and
moderate amounts of cytoplasm with occasional azurophilic granules.
Immunophenotype: By immunohistochemistry, the atypical population expresses CD56, CD7, GATA3, c-myc (subset),
TIA-1, granzyme B, and CD45. Immunostains were negative for CD3, TCR-beta, TCR-delta, CD14, CD138 and EBER.
The Ki-67 proliferation index is >60%. By flow cytometry, the abnormal population expresses CD56, CD7, CD8 (partial),
CD38, CD45 and CD16 (partial) and do not express CD2, CD3, CD5, CD4, CD117, CD14, CD11b, CD123, CD33 or
CD34.
Cytogenetics: 47,XY,+8[19]/47,idem,i(9)(q10)[cp2]
Molecular Studies: NGS studies revealed pathogenic mutations in IDH2 (R140Q; VAF 48%), SRSF2 (P95R; VAF 42%),
STAT5B (Y665F; VAF 22%) and TP53 (H179L; VAF 24%). Variants of unknown significance were present in NF1
(D1849Y; VAF 25%) and STAT5B (Q706L; VAF 23%).
Proposed Diagnosis: EBV-negative aggressive NK cell leukemia/lymphoma vs chronic lymphoproliferative disorder of
NK cells
Interesting Feature(s) of Submitted Case: The cytologic atypia and TP53 mutation were suggestive of an aggressive
NK cell neoplasm such as EBV-negative aggressive NK cell leukemia/lymphoma, however the clinical presentation did not
fit this diagnosis as the patient did not exhibit B symptoms or HLH and had been clinically stable for at least 12 months
following the initial characterization of this population. Thus, the overall impression is a subacute EBV-negative NK cell
leukemia/lymphoma versus chronic NK cell lymphoproliferative disorder.
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EAHP22-BMWS-1047
SYSTEMIC MASTOCYTOSIS ASSOCIATED TO ACUTE MYELOID LEUKEMIA WITH T(8;21)
Vanessa Santiago* 1, Alexandra Moreno2
1Pathology Department, Universidad de Antioquia, 2Pathology and Flow Cytometry, Synlab, Medellin, Colombia
Case Description: A 51-year-old woman consulted in October 2021 after a month history of general constitutional
symptoms, including fever, malaise and weight loss of about 9 kg; a complete blood count was performed which revealed
severe anemia (hemoglobin, 3.5 g/dL) and thrombocytopenia (3 × 109 platelets/L) associated with leukocytosis of 19.5 ×
109 cells/L, with 51% of circulating blasts. No skin lesions or symptoms were present.
Full bone marrow workup was performed, the bone marrow aspirate, biopsy and flow cytometry showed acute myeloid
leukemia (AML); cytogenetic studies revealed associated t(8;21) and d(9); negative for FLT-3 mutation.
After 21 days of 7+3 chemotherapy, bone marrow follow-up was performed (submitted case), in which an abnormal
population of CD117++/CD34-/CD25+/CD2+ mast cells was revealed (58.1% of the nucleated cell population on flow
cytometry), along with positive residual myeloid blasts.
Biopsy Fixation Details: The tissue was fixed in 4% buffered formaline, decalcified in Shandon TBD-1
Frozen Tissue Available: No
Details of Microscopic Findings: The bone marrow biopsy shows sheets of abnormal polygonal cells, some of them are
binucleated, associated with scarce residual blasts. Residual haematopoietic elements are present.
Immunophenotype: The mast cells are CD117 strongly positive, CD25 positive, CD2 positive, CD34 negative.
The myeloid blast are CD34 positive, CD68-KP1 positive, CD117 weakly positive.
Cytogenetics: 46,XX,t(8;21),del(9)(q22q32)
Molecular Studies: FLT-3 mutation: negative
C-KIT mutation analysis was unavailable.
Proposed Diagnosis: Systemic mastocytosis with associated acute myeloid leukemia with t(8;21), del(9)
Interesting Feature(s) of Submitted Case: Systemic mastocytosis with an associated haematological neoplasm (SMAHNMD) is a relatively rare condition; and it can be challenging to diagnose; if the mast cell component is subtle it can be
obscured by the associated neoplasm, on the other hand, if it is prominent, it can conceal said neoplasm.
Patients with SM-AHNMD less frequently have mastocytosis related symptoms, and have a reported inferior overall survival.
Multilineage KIT involvement has been described in cases of advanced SM, specially in cases associated with
hematological neoplasms, however, this is clonal relationship is not always detected, it has been suggested that SMAHNMD is a group of diseases with variable clinical outcomes. The clonal correlation between the abnormal mast cell
population and the neoplastic population is yet to be confirmed in our case.
References:
1. Horny HP, Akin C, Petterson LC et al: Mastocytosis. In: WHO classification of tumours of haematopoietic and
lymphoid tissues. IARC, 2016; 61–69
2. Wang, Sa A et al. “Systemic mastocytosis with associated clonal hematological non-mast cell lineage disease:
clinical significance and comparison of chomosomal abnormalities in SM and AHNMD components.” American journal of
hematology vol. 88,3 (2013): 219-24. doi:10.1002/ajh.23380
3. Njue, L et al. "Systemic mastocytosis with an associated hematological neoplasms: One or two entities?".
eJHaem, vol 1 (2020): 353-355. https://doi.org/10.1002/jha2.22
4. Ibrahim, Feryal A et al. “A Rare Case of Systemic Mastocytosis with Associated Hematologic Neoplasm (SM-AHN)
Involving Chronic Myeloid Leukemia: A Case Report and Literature Review.” The American journal of case reports vol. 21
e923354. 13 May. 2020, doi:10.12659/AJCR.923354
5. Escribano, Luis et al. “Systemic mastocytosis associated with acute myeloid leukemia: case report and
implications for disease pathogenesis.” The Journal of allergy and clinical immunology vol. 114,1 (2004): 28-33.
doi:10.1016/j.jaci.2004.02.042
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EAHP22-BMWS-1058
HEPATOSPLENIC T CELL LYMPHOMA
Vishakha Sovani* 1, Emma Das-Gupta1
1HISTOPATHOLOGY, NOTTINGHAM UNIVERSITY HOSPITALS, NOTTINGHAM UNIVERSITY HOSPITALS,
Nottingham, United Kingdom
Case Description: 34 year old male presented with one month history of fatigue, weight loss and night sweats. On
examination had hepatosplenomegaly. Peripheral blood counts showed Hemoglobin 110 g/l, platelets 104 and a slightly
elveated WCC at 12.5. There was amild increase in eosinophils and blasts were identifed on peripheral blood
morphology. Liver function tests were deraanged with raised AST< ALT< GGT and Alkaline phosphatase. An urgent bone
marrow was requested.
Biopsy Fixation Details: Formalin fixed, paraffin embedded tissue.
Frozen Tissue Available: No
Details of Microscopic Findings:
Histology
This bone marrow trephine is markedly hypercellular at >95% cellularity. All three cell lines are present and show
complete maturation. There is an interstitial population of medium sized, atypical cells.
Although majority of the infiltrate appears to be interstitial there is some intrasinusoidal infiltration seen.
Bony trabecula are normal.
Immunophenotype: T Cell/Acute Panel
POSITIVE: CD2, CD43, CD56, surCD3(dim), cytCD3, TCRgamma/delta
NEGATIVE: CD1a, CD4, CD5, CD7, CD8, CD10, CD13, CD14, CD15, CD16, CD19, CD20, CD22, CD25, CD33, CD34,
CD41a, CD57, CD61, CD64, CD117, CD123, cytCD79a, HLADr, MPO, TCRalpha/beta, Tdt
Immunohistochemistry results
The atypical cells are
POSITIVE - CD2, CD3, CD56, TIA1( scanty cells)
NEGATIVE - CD4, CD5, CD7, CD8, CD57, CD30, GRANZYME B, PERFORIN, EBER
Cytogenetics: Microarray testing on DNA extracted from bone marrow showed:
- A 102 Mb gain of material from chromosome 1q21.1 to q44.
- A 23 Mb deletion of material from chromosome 4q32.3 to q35.2.
- A 59 Mb deletion of material from chromosome 7p22.3 to q11.22 including
heterozygous deletion of the IKZF1 gene.
- A 95 Mb gain of material from chromosome 7q11.21 to q26.2
Molecular Studies: Not done
Proposed Diagnosis: Hepatosplenic T cell lymphoma
Interesting Feature(s) of Submitted Case: This is a rare lymphoma. Peripheral blood morphology was suspected to be
acute leukaemia as the cells showed blastic morphology.
References: Hepatopslenic T cell lymphoma, a rare but challenging entity.
https://doi.org/10.1182/blood.2019004118
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EAHP22-BMWS-1074
PERSISTENT FEVER IN A PACIENT WITH ULCEROUS COLITIS
Neus Villamor* 1, Olga Balague1, Maria Rozman1, Silvia Beà1, Elias Campo1
1Unitat d'Hematopatologia, Hospital Clínic, IDIBAPS, Barcelona, Spain
Case Description: 50 years old male diagnosed with ulcerous colitis and interstitial pneumonitis at 24 years old treated
with prednisone and azathioprine.
In Aug-2021 was admitted in a hospital for persistent fever and B symptoms. No skin lesions, lymphadenopathy nor
hepatosplenomegaly was observed. A diagnosis of Hemophagocytic Lymphohistiocytosis (HLH) was made based on
persistent fever, splenomegaly (14 cm at CT scan), thrombocytopenia, hyperferritinemia, hypertrigliceridemia and isolated
hemophagocytosis in bone marrow aspirate (BMA). The karyotype was normal. Bone marrow biopsy (BMB) was suspicious
of T-cell lymphoma. The patient was given prednisone (1mg/Kg/d) with clinical and analytical improvement and was
discharged.
In Nov-2021 the patient was asymptomatic and had a normal exploration. Hemoglobin, leukocytes and leukocyte differential
were normal, but thrombocytopenia (117x109/L) was present. Coagulation was normal. LDH LDH (425 IU/L, nv <234) and
RCP (4.42 mg/dL, nv<1) were elevated. A week later he was admitted for fever unresponsive to antibiotics, B symptoms,
and diarrhea with microbiological tests negative. Platelet count was 41x109/L with increase in RCP and LDH,
hypertriglyceridemia (445 mg/dL), and hyperferritinemia (14577 ng/mL).
Biopsy Fixation Details: BMB: fixed in formol and decalcified with formic (A), and fixed in Bouin and decalcified in
clorhydric (B).
Frozen Tissue Available: No frozen tissue available.
Details of Microscopic Findings: PB: 3% atypical lymphocytes (medium large, irregular nucleous with moderate
condensed chromatin and occasional nucleolus, abundant basophilic agranular cytoplasm).
BMA: Normocellular infiltrated by 12% of atypical lymphocytes as described in PB. No hemophagocytosis was observed.
BMB: Slightly hypercellular with no evidence of lymphoid infiltration.
Liver: focal sinusoidal infiltration by small to medium monomorphic lymphocytes with irregular and hyperchromatic nucleous.
Immunophenotype: PB: 1.6% of cells were T-cells with elevated FSC/SSC, positive for CD3 (dim), CD7 (bright), CD2,
TCRγδ, CD38 (bright), CD56, CD16, CD45RO, CD94, CD158a, CD158b, CD158e and negative for CD4, CD5, CD8,
CD26, CD45RA, HLA-DR, CD25, TCL-1, CD30, perforin, granzyme B, CD10, CD279 and CD158i.
BMA: 9% of all cells show a similar phenotype as described in blood.
BMB: interstitial and intrasinusoidal infiltrate by CD3+ CD7+ CD5- cells.
Liver: Intrasinusoidal infiltration by T-cells positive for CD3, CD7, CD2, TIA1 and negative for CD4, CD5, CD8, CD30 and
CD56. By flow cytometry, 35% of cells CD3+ CD5- partially positive for CD8.
Cytogenetics: BM: 46,XY,i(7)(q10)[2]/46,XY[18]; FISH: nuc ish(D7Z1x2,MLL5x3,METx3) [8/198]
Molecular Studies: TCRγ polyclonal in PB, BMA, BMB and liver. TCRβ polyclonal in BMA, not evaluable in BMB and
liver.
No mutations in STAT3 or STAT5b in BMA by Sanger
Proposed Diagnosis: Hepatosplenic T-cell lymphoma (HSTCL) in a patient with inflammatory bowel disease (IBD)
probably associated with HLH.
Interesting Feature(s) of Submitted Case: HSTCL is usually diagnosed in males at younger age and with marked
splenomegaly and hepatomegaly, not present in our case (1). HSTCL is associated with IBD and immunosupression with
azathioprine. Isochromosome 7q is typical of HSTCL. Association with HLH is rare (<5%) (2). The pleomorphic cytology
with large blastoid appearing lymphocytes may suggest progression (1). High dose prednisone might have masked the
clinical and analytical picture rendering the initial diagnosis more difficult.
References: (1) Pro B et al. Blood. 2020(136): 2018; (2) Yabe et al. Am J Surg Pathol. 2016(40):376.
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EAHP22-BMWS-1077
INCIPIENT B CELL LYMPHOMA MIMICKING MBL PRESENTED WITH HLH
Xiaojun Wu* 1, 2, Rena Xian1, Nada Qaysi1, Ivo Francischetti1, Michael Borowitz1
1Pathology, JOHNS HOPKINS, Baltimore, 2Pathology, Sibley Memorial Hospital/JH, Washington, United States
Case Description: A 58 yo lady with hepatitis B presented in March, 2021 with malaise, SOB, and headache after COVID
vaccine, found to be hypotensive. After a negative ID work up, she underwent marrow biopsy for pancytopenia and FUO,
which was reported hypocellular with no overt malignancy. A subsequent blood flow evaluation performed at our institution
reported a small clone of abnormal B cells (234/uL, CD19+, CD20 bri+, CD5-, CD10-, lambda+, larger size by light
scatter), suggestive of involvement by a B cell lymphoma. However, a repeat marrow revealed increased hemophagocytic
activity with no morphologic evidence of lymphoma except for the similar minute monoclonal B cell population (0.3%). The
lab showed increased fibrinogen, triglyceride, and ferritin, and normal LDH. The IL2 receptor EIA was 33675 pg/mL.
Imaging found splenomegaly with splenic infarction. No lymphadenopathy or masses identified. The patient was
diagnosed with HLH without clear etiology and treated with etopside and dexamethasone. HLH relapsed 4 months later
with similar abnormal B cells (<0.1%) detected by flow in repeat marrow biopsy. HLH treatment resumed. Nine months
after the original presentation, patient presented with LUQ pain, cytopenia and fever. Atypical lymphocytes were evident
on blood smear and patient underwent last marrow biopsy. Patient developed pneumonia sepsis, went into multiorgan
failure and DIC, and expired after elected comfort care.
Biopsy Fixation Details: Formalin (clot)
Frozen Tissue Available: N/A
Details of Microscopic Findings: The last marrow aspirate showed abundant atypical lymphocytes, intermediate to
large size, containing oval to markedly irregular nuclei, finer chromatin, inconspicuous nucleoli, and minimal cytoplasm
with cytoplasmic vacuoles. Hematopoiesis was markedly reduced. Rare macrophages showed hemophagocytic activity.
The clot contained normocellular marrow (35-55%), extensively replaced by intermediate to large lymphocytes (>90% of
marrow cellularity) in an interstitial pattern. Mitotic figures were readily identifiable.
Immunophenotype: Last marrow:
Flow: 35% monoclonal B cell population (lambda+, CD19+, CD20 bri+, CD5-, CD10-, CD103-, larger size by light scatter),
features similar to the previously detected monoclonal B cells.
IHC: The cells of interest are positive for CD20, BCL2, BCL6, MUM1, and negative for CD5, cyclin D1. A high proliferation
rate over 98% was noted by Ki-67.
Cytogenetics: FISH: No rearrangement involving MYC and BCL6. MYC/IGH was negative.
Molecular Studies: NGS lymphoma panel: BTK p.E41K (43.12%), CARD11 p.L232_K233insl (7.97%), NSD1 p.G261V
(25.83%).
Proposed Diagnosis: HLH presented with incipient large B cell lymphoma
Interesting Feature(s) of Submitted Case: HLH is characterized with fever, hepatosplenomegaly, cytopenia,
hypertriglyceridemia, hyperferritinemia, hemophagocytosis in marrow, liver, spleen, or lymph nodes, and elevated sIL2r.
Malignancy associated with HLH is more known to be T cell or NK cell lymphoma, followed by B cell lymphoma, such as
DLBCL, TCHRLBCL, IVLBCL.
This case illustrates a challenging scenario in identifying the malignancy associated with HLH. The initial and prolonged
presentation of a minute circulating clonal B cells by flow cytometry mimics monoclonal B cell lymphocytosis (MBL).
Though the patient had splenomegaly, it was contributed to HLH as there was no radiologic evidence of splenic mass or
lymphadenopathy to suggest lymphomatous involvement. In the absence of overt morphologic evidence of B cell
lymphoma, the malignant etiology associated with HLH could not be established. However, recurrent HLH in adult patients
should raise a high alert for an insidious malignancy.
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EAHP22-BMWS-1085
PRIMARY BONE MARROW COLLISION LYMPHOMA WITH PHENOTYPE OF B-CLL/SLL AND PTCL, NOS
Katerina Kamaradova* 1, Petra Kašparová1, Jiří Soukup1, Hana Vošmiková1, Martin Šimkovič2
1Fingerland Department of Pathology, 2The 4th Department of Internal Medicine – Hematology, Teaching Hospital Hradec
Kralove, Hradec Kralove, Czech Republic
Case Description: Seventy-one-year-old female was admitted to our hospital for clinical re-evaluation with progression of
multiple sclerotic bone lesions. She was initially diagnosed with B-CLL/SLL from an orthopaedical biopsy specimen of
femur lesion in another faculty hospital in 8/2020 without further treatment (slides B19538/21 – revised later during the
case work-up).
Two subsequent specimens were sent to our department – pelvic bone trephine biopsy (slides B17062/21) and CT guided
bone lesion biopsy (slides B18194/21).
Clinical setting was very atypical for the initial B-CLL/SLL diagnosis due to purely bone involvement with multiple sclerotic
lesions and no involvement of peripheral blood or lymph nodes.
Biopsy Fixation Details: EDTA
Frozen Tissue Available: NO
Details of Microscopic Findings: Both biopsies performed in our hospital were hypercellular to age with cellularity
between 45-90%. The hematopoiesis was reduced and dispersed with reactive changes.
Massive peritrabecular and intersticial infiltration was seen with two populations of cells – peritrabecular component was
composed of smaller lymphocytes and intersticial infiltration was composed of cells with mixed cell size. Scattered larger
cells were found at the periphery of peritrabecular infiltrates.
Revised primary bone biopsy from 2020 revealed prominent infiltration mostly with smaller cells. This specimen showed
severe crush artefacts.
Prominent reticulin fibrosis (MF2) to sclerosis (MF3) was seen in all specimens.
Immunophenotype: Peritrabecular infiltrates were positive in CD20, PAX5, CD79, CD23, CD5 and dim BCL6. CD10 was
negative. Low proliferation in Ki67 about 10% was seen.
Intersticial infiltrates were expressing CD3, CD4, PD1, partially CD2, CD7, CD43 and were negative in CD57, LEF1,
ICOS, EBER, CD10, CD56. Proliferation in Ki67 was about 40%.
Scattered larger cells were expressing MUM1 and CD30.
The findings were quite similar in all specimens with variable quantity of T-cell component.
Cytogenetics: not performed
Molecular Studies: TCR gene rearrangement following BIOMED-2 protocol was performed from specimen B18194/21
with clonal rearrangement in TCRbeta (TCRB tube C peak 189bp on polyclonal background) and TCRgamma (TCRG
tube B peak 178 bp on polyclonal background).
Proposed Diagnosis: Primary bone marrow collision lymphoma with phenotype of B-CLL/SLL and PTCL, NOS
Interesting Feature(s) of Submitted Case: Presented case shows unusual collision of B-CLL/SLL with primary T-cell
lymphoma (PTCL, NOS) initially diagnosed as B-cell lymphoma only. Clinical setting and discrepancy lead to repeated
biopsy. Complex examination including TCR rearrangement testing supported the diagnosis of coexistent T-cell
lymphoma. Nevertheless, precise classification of the T-cell lymphoma subtype was very challenging and probable
primary bone marrow origin was suggested.
References: Presented case shows unusual collision of B-CLL/SLL with primary T-cell lymphoma (PTCL, NOS) initially
diagnosed as B-cell lymphoma only. Clinical setting and discrepancy lead to repeated biopsy. Complex examination
including TCR rearrangement testing supported the diagnosis of coexistent T-cell lymphoma. Nevertheless, precise
classification of the T-cell lymphoma subtype was very challenging and probable primary bone marrow origin was
suggested.
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EAHP22-BMWS-1091
SYSTEMIC MASTOCYTOSIS WITH TWO ASSOCIATED HEMATOLOGICAL NEOPLASMS
Susanne Bram Ednersson* 1
1Clinical pathology, Sahlgrenska University Hospital, Göteborg, Sweden
Case Description: An 89-year-old woman with thrombocytosis and leukocytosis. Peripheral blood values were
haemoglobin 14.0 g/dl, WBC 22x109/L and platelets 534x109/L. An IgG kappa M-protein of 8 g/L was noticed in serum.
Manual peripheral blood differential count (200 cells) showed 20% monocytes, 64% segmented neutrophils, 3%
eosinophils and 13% lymphocytes.
No previous history of skin symptoms. No previous examinations of the blood or bone marrow.
Biopsy Fixation Details: 4% buffered formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Peripheral blood smear showed increased monocytes that had a mature appearance.
Occasional neutrophils showed pseudo-Pelger nuclei. No blasts were seen.
The bone marrow biopsy showed 90% cellularity. Megakaryocytes were slightly increased in number and most had a
normal appearance, except for a few with separate nuclear lobes or hypolobated nuclei. Erythropoesis was reduced.
Granulopoesis was increased and showed slight left shift. Several infiltrates were present that contained areas dominated
by small monotonous-looking lymphocytes as well as areas dominated by spindle shaped mast cell like cells. Moderate
reticulin fibrosis was seen in the infiltrates.
The bone marrow smear showed left-shifted granulopoiesis with increased band forms but no increase of blasts. A few
segmented neutrophils were hypogranulated and showed aberrant nuclear segmentation; a few pseudo-Pelger forms
were observed. Monocytes were increased (17%) and some showed atypic appearance. Erythropoiesis was very scarce
and normoblastic. Megakaryocytes mostly had normal appearance; occasional cell showed separate nuclear lobes.
Plasma cells (2,5%) and lymphocytes (8%) were small and mature looking. Spindle shaped mast cells were present.
Immunophenotype: Immunohistochemistry showed several dense infiltrates containing ≥ 15 mast cells positive for
CD117, tryptase and CD25 but negative for CD2. >25% of mast cells were spindle shaped. The lymphocytic infiltrates
were dominated by B-cells positive for CD20, CD79a, CD5 and CD23 but negative for CD10 and CyklinD1. Ki67 showed
proliferation index <<10% in the infiltrates.
Cytogenetics: Were not performed because of patient’s age
Molecular Studies: Were not performed because of patient’s age
Proposed Diagnosis: Systemic mastocytosis with two associated haematological neoplasms; suspected chronic
myelomonocytic leukaemia (<3 months record of peripheral monocytosis and minimal dysplasia) and atypical Blymphocytic infiltrates with immunophenotype as chronic lymphocytic leukaemia (CLL) (no lymphocytosis).
Interesting Feature(s) of Submitted Case: This is an unusual case of systemic mastocytosis that not only shows an
associated suspected chronic myelomonocytic leukaemia but also has an infiltration of malignant B-cells with CLLimmunophenotype, partly intermingled with the mast cells. CLL associated with mastocytosis has been previously
described in a few case reports1, 2, 3 and was reported both to be preceded by the mastocytosis and to precede it. This
patient will receive conservative treatment because of her age.
References: 1. Sanz MA, et al. Haematologica 2001;86:1106-7.
2. Horny H-P, et al. J Clin Pathol 2006;59:264-8
3. Ault P, et al. Leuk Res 2007;31:1755-8
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GAMMA/DELTA T-CELL LARGE GRANULAR LYMPHOCYTIC LEUKEMIA WITH SEVERE HEMOLYTIC ANEMIA
AND HEPATOSPLENOMEGALY
Min Shi* 1, Ji Yuan1, Matthew Howard1, Rong He1, Joanna Dalland1, William Morice1
1Laboratory Medicine and Pathology, Mayo Clinic, Rochester, MN, United States
Case Description: A 41-year-old previously healthy male presented with severe fatigue and jaundice after upper
respiratory symptoms. Laboratory studies showed Hb at 5 g/dL, elevated absolute reticulocytes, bilirubin, and LDH, and
positive Coombs test, consistent with autoimmune hemolytic anemia. CT showed significant splenomegaly (23cm), mild
hepatomegaly and no lymphadenopathy. Steroids treatment resulted in a slight increase in Hb and a decrease in LDH and
bilirubin. Given his symptomatic anemia (Hb 9.5 g/dL, ANC 0.93x109/L, ALC 1.48x109/L, PLT 73 x109/L) and
splenomegaly, further evaluation including BM biopsy, liver biopsy, and splenectomy were performed. 1 month after
splenectomy, his Hb was at 11.6 g/dL, ANC 3.6x109/L, PLT 487x109/L, without any evidence of hemolysis. At the last
follow-up, his Hb had been normalized for 1 year.
Biopsy Fixation Details: BM core biopsy was fixed in B-5 mercuric fixative for 2 hours and then decalcified using RDO
Gold Decalcifier (20% formic acid) for 2 hours. Spleen and liver biopsies were fixed in 10% neutral buffered formalin.
Frozen Tissue Available: No.
Details of Microscopic Findings: PB showed cytologically bland lymphocytes with abundant cytoplasm containing
variably prominent azurophilic granules. Variably cellular BM showed markedly decreased erythropoiesis and
granulopoiesis and slightly decreased megakaryopoiesis without dysplasia. Liver biopsy showed sinusoidal infiltrates of
small bland lymphocytes. Spleen was markedly enlarged (1335g) with a red pulp expansion by small bland lymphocytes.
Immunophenotype: Flow cytometric immunophenotype from BM and spleen revealed immunophenotypically distinct γδ
T cells that are CD2+CD3 (bright)+CD7 (partial)+CD8(partial)+CD16+CD57+CD5-CD56-, without KIR restriction,
comprising 12% of total events in BM and 57% in spleen. Immunohistochemistry showed TCRδ+granzyme B+TIA1+ cells
had a single-file intrasinusoidal distribution in BM, intrasinusoidal distribution in liver and mainly red pulp involvement of
spleen.
Cytogenetics: Karyotype, FISH for T-cell lymphoma, and chromosomal microarray from bone marrow biopsy were
normal.
Molecular Studies: Clonal T-cell receptor gene rearrangements were detected, which showed identical peaks in bone
marrow and spleen. 648-gene NGS from spleen identified BRCA2 p.L2092fs (Frameshift-LOF) with a VAF of 41%.
Proposed Diagnosis: γδ T-cell large granular lymphocytic leukemia (T-LGLL) with severe hemolytic anemia and
hepatosplenomegaly
Interesting Feature(s) of Submitted Case: γδ T-LGLL is a rare variant of T-LGLL with an indolent clinical course1. It
could be challenging to distinguish γδ T-LGLL from hepatosplenic T-cell lymphoma, especially when patients present with
profound symptoms and marked hepatosplenomegaly. γδ T-LGLL is a proliferation of bland CD56-CD57+granzyme
B+TIA1+ cells without multiple KIR restriction, exhibiting single-file intrasinusoidal infiltrates in BM and red pulp
involvement in spleen, in contrast to hepatosplenic T-cell lymphoma2. This case demonstrates the LGLL cells can show
predominantly splenic involvement with minimal PB and BM involvement. Resolution of autoimmune hemolytic anemia
after splenectomy suggests hemolytic anemia is caused by γδ T-LGLL, and splenectomy may be an effective treatment.
The BRCA2 mutation with high VAF in this patient could represent a germline mutation with an increased risk of
developing malignancies, although T-LGLL has not been reported in BRCA2 mutated patients.
References: 1) Sandberg Y, et al. Leukemia 2006; 20: 505-513.
2) Yabe M, et al. Am J Surg Pathol. 2017;41(1):82-93.
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EAHP22-BMWS-1110
MOLECULAR GENETIC ANALYSIS OF SYSTEMIC MASTOCYTOSIS WITH ASSOCIATED MYELOID NEOPLASM
WITH TRANSFORMATION TO ACUTE MYELOID LEUKEMIA
Yi Sun* 1, Payal Sojitra1, Lauri Goodell1, Gratian Salaru1
1Pathology, Rutgers Robert Wood Johnson Medical School, New Brunswick, United States
Case Description: The patient is a 46-year-old man with newly diagnosed KIT D816V+ systemic mastocytosis (SM), who
developed acute myeloid leukemia 6 months after initial diagnosis. His bone marrow cytogenetic studies upon leukemia
transformation were normal. Next generation sequencing analysis detected multiple gene mutations including NPM1,
CBL, TET2 and SRSF2. The patient was treated with intensive induction chemotherapy and achieved complete
morphologic remission of his leukemia, although mastocytosis persisted, as well as mutations in TET2 and SRSF2. He
was treated with Midostaurin, followed by consolidation therapy. Approximately 21 months later, the patient’s leukemia
relapsed, with abnormal cytogenetic findings of del 13q12q22; NGS studies revealed regain of CBL mutation without
NPM1 mutation, and acquisition of new mutations in SMC1A and RUNX1 genes. CLAG based chemotherapy was
initiated, and patient went into second complete remission. However it lasted for only 10 months before 2 nd leukemia
relapse. The patient expired 41 months after initial diagnosis of systemic mastocytosis.
Biopsy Fixation Details: Fresh bone marrow core biopsy was first fixed in 10% formalin for at least 1h, followed
by Immunocal™ Decalcifier (5% formic acid) for 3.5h before processing. Fresh bone marrow aspirate was submitted for
flow cytometry, cytogenetic and molecular analysis
Frozen Tissue Available: Not performed.
Details of Microscopic Findings: The bone marrow biopsy at initial diagnosis of systemic mastocytosis showed
hypercellular bone marrow with multifocal dense infiltrate of spindly mast cells, comprising approximately 50% of total
cellularity. Background trilineage hematopoiesis is present, with no increase in blasts
Bone marrow biopsy at leukemia transformation showed hypercellular bone marrow with extensive involvement by
myeloblasts, comprising 80% of total cellularity.
Interval bone marrow biopsies during remission of acute leukemia showed no increase in blasts, but with atypical
megakaryocytes and persistent mastocytosis of variable percentages.
At the relapses of acute leukemia, the bone marrow biopsies demonstrated increased myeloblasts and persistent
mastocytosis.
Immunophenotype: Systemic mastocytosis: CD117+, Tryptase +/-, CD25+, CD2+/-.
Acute myeloid leukemia: CD34-, CD117-, HLA-DR+, CD38+, CD123+, CD13+, CD33+, CD15+, CD64+, CD56+.
Cytogenetics: Initial cytogenetics were normal
At leukemia relapses: Del 13q12q22 was identified
Molecular Studies: Targeted next-generation sequencing (NGS) analyses
At initial AML presentation:
NPM1 p.W288fs (33%), SRSF2 p.P95R(32%), TET2 p.Q1680(46%), TET2 p.R1214W (47%) and CBL p.C384S (73%);
at 1st complete remission of AML (mastocytosis present):
SRSF2 p.P95R(32%), TET2 p.Q1680(46%), TET2 p.R1214W (47%)
Six months before relapse of leukemia (mastocytosis present):
CBL p.C384S (25%), SMC1A, p.R96H (21%), SRSF2 p.P95R (47%), TET2p.R1214W (44%), TET2p.Q1680 (47%)
At relapse of leukemia:
CBL p.C384S (66%), RUNX1 p.A352Rfs’249 (22%), SMC1A p.R96H (69%), SRSF2 p.P95R (45%),
TET2p.R1214W(48%), TET2 p.Q1680 (49%)
Proposed Diagnosis: Systemic mastocytosis (SM) with an associated myeloid neoplasm/acute myeloid leukemia
Interesting Feature(s) of Submitted Case: This case report provides sequential molecular genetic data demonstrating
acquisition of differential new somatic mutations, e.g., in NPM1, CBL and RUNX1 genes, with karyotype evolution, in the
transformation, remission and relapse of systemic mastocytosis associated acute myeloid leukemia. Our findings provide
evidence of how individual mutations might impact on clinical phenotype and prognosis in multi-mutated advanced
systemic mastocytosis.
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EAHP22-BMWS-1118
SYSTEMIC MASTOCYTOSIS WITH ASSOCIATED HAEMATOLOGICAL NEOPLASM (MYELOID NEOPLASM WITH
SF3B1 MUTATION)
Ye L. Hock* 1, Joanne Ewing2, Zbigniew Rudski3, Jane Bryon4, Simon Larkins4, Evgenia Xenou2
1Histopathology, Queen Elizabeth Hospital, University Hospitals Birmingham NHS Foundation Trust, Birmingham, B15
2GW, 2Clinical Haematology, 3Histopathology, University Hospitals Birmingham NHS Foundation Trust, 4West Midlands
Regional Genetics Laboratory, Birmingham Womens’ Hospital, Birmingham, United Kingdom
Case Description: 85 year old female with chronic kidney disease, ischaemic heart disease & hypothyroidism presented
with high WBC count of 47.54 x109/L (Neut 29.24, lymph 1.19, mono 1.90, eos 1.43, myelocytes 11.65, promyelocytes
2.14), Hb 112 g/L, platelet 110 x109/L. Blood film showed leukoerythroblastic picture. Provisional diagnosis of chronic
myeloid leukaemia (CML) was suspected, bone marrow (BM) studies performed & Hydroxycarbamide started. She had
weight loss & pruritus but no skin rash or any other symptoms. Serum mast cell tryptase (after BM) was 168ug/L. She had
had 2 brown nasal plaques diagnosed as dysplastic actinic keratosis (but review showed a scant atypical mast cell
infiltrate [microphotos submitted]).
Biopsy Fixation Details: AZF & EDTA
Frozen Tissue Available: No
Details of Microscopic Findings: BM aspirate
Markedly hypercellular with dysplastic megakaryocytes (MK), many promyelocytes but not many blasts. Well-granulated
terminal granulocytes but atypical granulation of pro-myelocytes & myelocytes. Immature basophils +. Markedly reduced
erythropoiesis but dysplasia apparent. Some admixed eosinophils & mast cells. No iron on Perl’s.
BM trephine
Marked hypercellularity (98%),ME ratio >10: 1. Suppressed erythropoiesis with some dysplasia. Markedly expanded
sequential granulopoiesis with no excess of blasts. No expanded paratrabecular rim of pro-myelocytes. Scattered
abnormal MKs noted. Many clusters (>15) of mast cells (MC) including degranulated & spindle MCs (together >25%)
Immunophenotype: Flow cytometry
93% CD33+myelomonocytic cells, a third CD13+. 68% CD11b high mature myelomonocytic cells 0.5% CD14+
monocytes, 20% CD11b-ve myelomonocytic cells, 1.3% CD34 & CD117+myeloblasts (no aberrant phenotype). 3%
glycophorin A+ early erythroid cells, 0.6% polyclonal B cells, 0.2% NK cells, 0.2% CD4+ & 0.8% CD8+ T cells
Trephine
CD117 & MC tryptase: Clusters of CD2 & CD25+ MCs, CD30 weak+ (some)
CD34 & CD117: No excess of blasts
CD42b: Atypical MKs ≥10%
CD14: Monocytes 5%
Cytogenetics: Karyotype: 46,XX
Molecular Studies: NGS Myeloid 37 panel
SF3B1 (c.1998G>Tp(Lys666Asn) (VAF 49%)
KIT (c.2447A>T p.(Asp816Val)VAF(45%)
JAK 2, CALR, MPL: -ve
BCR::ABL1: –ve (FISH & RT-PCR)
PDGFR-A, B & FGFR1: -ve (FISH)
Proposed Diagnosis: Systemic mastocytosis with an associated haematological neoplasm (myeloid neoplasm with
SF3B1 mutation)
Interesting Feature(s) of Submitted Case: Unusual presentation with marked neutrophilia mimicking CML. Systemic
mastocytosis (SM) was suspected only on bone marrow biopsy. The associated haematological neoplasm (AHN) shows
MDS/MPN overlap features meeting the WHO criteria for atypical chronic myeloid leukaemia, BCR::ABL1 negative
(aCML). Atypical CML is rare & only 1 case has been described in association with SM. NGS in our case showed SF3B1
mutation which has not been described in aCML. Mutations usually found in aCML such as SETBP1 were not detected.
aCML usually has a poor prognosis but SF3B1 mutation is usually associated with a better outcome. Without
thrombocytosis & ring sideroblasts (RS), this would not meet the criteria for MDS/MPN with RS & thrombocytosis (>15%
RS required) although MDS with RS can be diagnosed with ≥5% RS if SF3B1 mutated. The marked proliferative features
(clinically & on morphology) do not suggest MDS (only). There is an ongoing debate on if myeloid neoplasm (MN) with
(isolated) SF3B1 mutation represents a specific entity (based on molecular genetics alone) or not. This case highlights the
significance of molecular findings in the classification of MNs including in SM-AHN & also expands the morphological and
clinical spectrum of SF3B1 mutated myeloid neoplasms.
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EAHP22-BMWS-1127
LYMPHOPLASMACYTIC LYMPHOMA AND METASTATIC PROSTATIC ADENOCARCINOMA IN THE SETTING OF
AGENT ORANGE EXPOSURE
Atif Saleem* 1, Dean Fong2
1Pathology, Stanford University School of Medicine, Palto Alto, 2Pathology, Veterans Affairs Medical Center, Portland,
United States
Case Description: The patient is a 70-year-old male U.S. Veteran with history of prostate cancer and Agent Orange
exposure admitted after routine blood work demonstrated a hemoglobin level of 5.5 g/dL and platelet count of 116 x 10 9/L.
A complete metabolic panel showed elevated alkaline phosphatase and total protein (8.2 g/dL). Serum immunofixation
demonstrated an abnormal lambda monoclonal IgM band (M-protein 1.94 g/dL) with an elevated lambda-to-kappa ratio.
Bone marrow biopsy was performed for further evaluation.
Biopsy Fixation Details: Bouin’s fixative
Frozen Tissue Available: N/A
Details of Microscopic Findings: Bone marrow biopsy revealed extensive involvement by two distinct malignant
populations. The first malignant population being characterized by an atypical nodular, interstitial, and diffuse infiltrate
comprised of small to medium lymphoplasmacytic cells; in contrast, the second malignant population was seen as clusters
of atypical epithelial cells within abundant extracellular mucin.
Immunophenotype: Flow cytometry detected an atypical lambda monotypic B cell population (40% of all CD45+ cells),
expressing CD19, CD20, and partial CD38, and not expressing CD5 or CD10. Immunostains confirmed the flow cytometry
phenotype corresponding to the atypical lymphoid population, with CD20 expression and lambda restriction (on
comparison of in situ hybridizations for kappa and lambda immunoglobulin light chain RNA). Additional immunostains
showed that the malignant epithelial population expressed pancytokeratin and NKX3.1.
Cytogenetics: No abnormalities.
Molecular Studies: MYD88 L265P mutation detected by PCR.
Proposed Diagnosis: Lymphoplasmacytic lymphoma and metastatic prostatic adenocarcinoma.
Interesting Feature(s) of Submitted Case: Etiologic factors of lymphoplasmacytic lymphoma continue to be elucidated,
and data suggests an association with Agent Orange exposure. Agent Orange was an herbicide defoliant sprayed in
Vietnam between 1965 and 1971 that contained two active ingredients (2,4-dichlorophenoxyacetic acid and 2,4,5trichlorophenoxyacetic acid; the latter contained traces of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)), with the TCDD
component classified as a human carcinogen by the U.S. Environmental Protection Agency. The Agent Orange Act of
1991 directed an independent scientific review regarding the association between diseases and exposure to dioxin and
other chemical compounds in herbicides. The National Academy of Sciences completed the most recent series of report,
the latest Veterans and Agent Orange Update 11 (2018), found sufficient evidence of an association with non-Hodgkin’s
lymphoma and prostate cancers. The case shows concomitant involvement by lymphoplasmacytic lymphoma and
prostate carcinoma. Cases of prostate cancer arising in patients exposed to Agent Orange have demonstrated more
aggressive disease, and further studies are needed to determine whether lymphoplasmacytic lymphoma in this setting
exhibits a similar course.
References: 1. PMID: 32144026
2. PMID: 20394969
3. PMID: 19298411
4. https://doi.org/10.1016/S2152-2650(21)01905-4
5. https://www.nap.edu/catalog/25137/veterans-and-agent-orange-update-11-2018
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EAHP22-BMWS-1135
INDOLENT SYSTEMIC MASTOCYTOSIS WITH ONLY MINOR CRITERIA: THE STORY OF INSENSITIVE
MOLECULAR TESTS
Nives Zimmermann* 1
1PATHOLOGY AND LABORATORY MEDICINE, UNIVERSITY OF CINCINNATI, CINCINNATI, United States
Case Description: The patient is a 34 year old female with recent diagnosis of mastocytosis in the skin, referred for bone
marrow biopsy to evaluate for systemic mastocytosis. Her clinical presentation included an itchy rash to extremities,
initially diagnosed as hives and treated with antihistamines. The rash had been present for about 5 years. As the rash
persisted, a different dermatologist suspected mastocytosis based on the red-brown macular nature of rash with positive
Darier sign. A skin biopsy was performed and diagnosed as “superficial dermal mast cell hyperplasia, consistent with
mastocytosis”. The patient did not have any other symptoms associated with mast cell mediator release or mast cell
infiltrations of organs. After the bone marrow biopsy, serum tryptase level was drawn and was 29.8 ug/L.
Biopsy Fixation Details: Bone marrow core is fixed in B-5 fixative.
Frozen Tissue Available: Yes from peripheral blood.
Details of Microscopic Findings: Bone marrow aspirate was spicular, and showed progressively maturing trilineage
hematopoiesis, with mild eosinophilia (8%). Mast cells represent less than 1% of cellularity (most easily seen in spicules).
However, a significant subset (>25%) of mast cells show spindled-shape.
The biopsy and clot sections are adequate and show adequate cellularity (50-60%) with maturing trilineage
hematopoiesis. No dense aggregates of mast cells are seen on H&E.
Immunophenotype: Immunohistochemistry for CD117 and tryptase highlights scattered mast cells, a subset of which are
spindle-shaped. Furthermore, mast cells are CD25-positive. CD2 is difficult to interpret, but appears comparable to CD3.
Mast cells are negative for CD30.
Flow cytometry failed to identify mast cell population.
Cytogenetics: 46,XX[20]
Molecular Studies: KIT mutation analysis performed on bone marrow aspirate is negative. However, the sensitivity of the
assay that was used is 10-15%.
NGS panel (Tempus; bone marrow): No reportable pathogenic variants were found.
Since the two molecular studies performed on bone marrow do not have high sensitivity, and we were unable to retrieve
the residual DNA from the two reference laboratories, high-sensitivity KIT mutation analysis (allele-specific PCR,
sensitivity 0.1%) was performed on peripheral blood. This test was positive for KIT Asp816Val (D816V) mutation.
Proposed Diagnosis: Systemic mastocytosis, indolent
Interesting Feature(s) of Submitted Case: This case features an adult patient with long-standing urticaria pigmentosa,
confirmed with skin biopsy, whose bone marrow biopsy revealed involvement by systemic mastocytosis in the absence of
major criterion, and a negative KIT mutation in bone marrow specimen due to two molecular assays of insufficient
sensitivity.
Approximately 20-30% of SM cases do not show multifocal dense aggregates of mast cells to fulfill the major criterion,
and may show normal cellularity and trilineage hematopoiesis. In such cases, clinical suspicion is the driver of further
workup with immunophenotyping (tryptase, CD117, CD25), lab studies (serum tryptase level) and molecular studies
(KIT mutation) becoming critical to reach the diagnosis on minor criteria alone.
The other interesting feature of this case is that two molecular tests on bone marrow aspirate were negative. However, the
sensitivity of these tests was in the 5-15% range, and mast cell burden was <5%, thus raising the possibility of false
negative result. Indeed, high-sensitivity KIT mutation analysis performed on peripheral blood confirmed presence of the
mutation. This case highlights the need to triage bone marrow specimens appropriately to perform high-sensitivity assay,
and not overinterpret a negative tests.
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AN INTRIGUING CASE OF T-CELL LARGE GRANULAR LYMPHOCYTIC LEUKEMIA WITH STAT3 MUTATION AND
CONCURRENT MONOCLONAL GAMMOPATHY OF UNDETERMINED SIGNIFICANCE
Yan Liu* 1, Austin Gray1, Jun Wang1
1Pathology and Laboratory Medicine, Loma Linda University Health, Loma Linda, United States
Case Description: 74-year-old male with history of normocytic anemia and leukopenia since 2008, developed macrocytic
anemia and splenomegaly in 2012. He was followed without significant intervention. With worsening cytopenia, a bone
marrow biopsy was performed to rule out myelodysplastic syndrome (MDS).
Biopsy Fixation Details: The marrow was fixed in 10% neutral-buffered formalin with decalcification on core biopsy.
Frozen Tissue Available: No.
Details of Microscopic Findings: The peripheral blood smear showed macrocytic anemia and neutropenia with frequent
large granular lymphocytes (~40%).
The bone marrow demonstrated trilineage hematopoiesis and was comprised of approximately 15% lymphocytes with few
lymphoid aggregates in the clot section. No increased blasts or plasma cells (~4%) are seen. No significant dysplasia is
identified.
Immunophenotype: Flow cytometry revealed an atypical T-cell population (~16% of total events) that expressed CD2,
CD3, CD5 (dim), CD7 (dim), CD8, CD16, CD38, CD45, CD57, and TCR alpha/beta, but not CD4, CD56, or TCR
delta/gamma.
The immunohistochemical stains demonstrated ~3-5% plasma cells by CD138 with kappa restriction and weak staining for
CD117. The T-cells comprised approximately 15-20% of cellularity by CD3 staining. CD8, granzyme B, and TIA-1
highlighted majority of the T-cells with focal linear array.
Cytogenetics: The MDS FISH was negative for deletions involving 5q, 7q, 17p, or 20q. The myeloma FISH revealed an
extra copy of chromosomes 4, 7, and 9 as well as the loss of one copy of chromosomes 8, 13, and 14.
Chromosome analysis revealed a normal male karyotype; 46,XY[20].
Molecular Studies: T cell receptor gene rearrangements of both beta chain and gamma chain returned positive.
Next-generation sequencing (NGS) for STAT3 mutation was positive for a pathogenic missense mutation (NM139276.2:c.1842C>G) with a mutant allele frequency of 5.3% (1877 read depth).
NGS for Myeloid Neoplasms (42 gene panel) revealed a pathogenic mutation in TET2 (c.4111del; p.Val1371Serfs*77
(26%) and a variant of unknown significance in DNMT3A (c.2098C>T; p.Pro700Ser).
Proposed Diagnosis: T-cell large granular lymphocytic leukemia (T-LGL) and monoclonal gammopathy of undetermined
significance (MUGS, kappa light chain restricted).
Interesting Feature(s) of Submitted Case: This case is rather unique in a multitude of ways. First, the patient had
diagnosis of T-LGL and concurrent MGUS. In addition, the T-LGL demonstrated STAT3 mutation, which is present in only
one-third of T-LGL cases. However, not only was the bone marrow involved by T-LGL and MGUS, but molecular analysis
demonstrated additional alterations in the TET2 and DNMT3A genes. These additional genetic alterations are seen in
aging, numerous hematologic disorders, and clonal hematopoiesis of indeterminate potential (CHIP) or clonal cytopenias
of undetermined significance (CCUS), in the appropriate clinical context (Swerdlow et al., 2016). A recent case report
detected TET2, DNMT3A, and STAT3 mutations within T-LGL cells, with additional findings of CHIP/CCUS (Raess et al.,
2017). It is uncertain whether mutations in TET2 and DNMT3A are present within the T-LGL cells in our case, but their
simultaneous presence and the recent literature findings discussed above are, nevertheless, quite thought-provoking.
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.
Raess PW, Cascio MJ, Fan G, et al. (2017). Concurrent STAT3, DNMT3A, and TET2 mutations in T-LGL leukemia with
molecularly distinct clonal hematopoiesis of indeterminate potential. American journal of hematology, 92(1), E6–E8.
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SYSTEMIC EBV+ T-CELL LYMPHOMA OF CHILDHOOD IN A PATIENT WITH A FAMILY HISTORY OF
RHEUMATOLOGIC MACROPHAGE ACTIVATION SYNDROME
Adam Jimenez* 1, Eric Carlsen1
1Department of Pathology, Duke University School of Medicine, Durham, NC, United States
Case Description: A 17 year-old boy came to his pediatrician with fatigue, sore throat, and left upper quadrant
pain. Splenomegaly was minimal on exam. A monospot test was positive. He was diagnosed with infectious
mononucleosis and was told to avoid contact sports.
2 months later, he came to the emergency room with abdominal pain, headache, and shortness of breath. He was noted
to have severe transaminitis, acute kidney injury, and pancytopenia. He met criteria for hemophagocytic
lymphohistiocytosis (HLH). qPCR for EBV DNA exceeded the analytical measurement range. His condition continued to
worsen and he died several days later.
Biopsy Fixation Details: Core biopsy fixed in acetic zinc formalin, followed by HCl-based decalcification.
Frozen Tissue Available: No.
Details of Microscopic Findings: Peripheral blood: pancytopenia with 5% atypical lymphocytes. Aspirates: hemodilute
with similar atypical lymphocytes. Hemophagocytic histiocytes were not identified. Core biopsy: sheet-like infiltrate of
atypical lymphoid cells and scattered hemophagocytic histiocytes. Scarce hematopoietic elements.
Immunophenotype: CD68 highlighted many hemophagocytic histiocytes. The infiltrate was positive for CD2, CD3, CD8,
TIA-1, and TCR alpha/beta. It was negative for CD1a, CD4, CD5, CD7, CD34, CD56, CD117, MPO, and TdT. CD20+ Bcells were rare. EBER ISH positivity corresponded to neoplastic T-cells.
Cytogenetics: Karyotype: 46,XY,i(18)(q10)[7]/46,XY,der(17)add(17)(p13)add(17)(q22),add(21)(q22)[5]/46,XY[12]
Molecular Studies: A 75-gene NGS panel for myeloid malignancies was negative. A 97-gene NGS fusion panel for
hematologic malignancies was negative. A clonal T-cell receptor gene rearrangement was identified in TCR gamma
(Vg4:Jg1/2).
Proposed Diagnosis: Systemic EBV+ T-cell lymphoma of childhood, with HLH.
Interesting Feature(s) of Submitted Case: Reports of karyotypic findings in this entity are infrequent in the literature.
Abnormal karyotype is reported as an adverse prognostic factor. The significance of 2 separate abnormal clones on
karyotype without an apparent unifying abnormality is unclear. Structural abnormalities in 17p may result in loss of the
TP53 locus. The impact of i(18)(q10) is not known.
The patient has an immediate family member that has been admitted several times with macrophage activation syndrome,
felt to be related to Still’s disease. A heritable HLH panel was negative in this family member. Whether these cases
represent a clinical spectrum of a heritable syndrome is unclear.
References: 1) Bergsten E et al. Confirmed efficacy of etoposide and dexamethasone in HLH treatment: long-term
results of the cooperative HLH-2004 study. Blood. 2017 130(25):2728-2738.
2) Locatelli F et al. Emapalumab in Children with Primary Hemophagocytic Lymphohistiocytosis. N Engl J Med. 2020
382(19):1811-1822.
3) Ishii E et al. Oligoclonal expansion of alpha/beta T lymphocytes in Epstein-Barr virus-associated hemophagocytic
lymphohistiocytosis with abnormal karyotypes. Cancer Genet Cytogenet. 2001 129(1):69-75.
4) Kaneko Y et al. Clonal and non-clonal karyotypically abnormal cells in haemophagocytic lymphohistiocytosis. Br J
Haematol. 1995 90: 48-55.
5) Imashuku S et al. Outcome of clonal hemophagocytic lymphohistiocytosis: analysis of 32 cases. Leuk Lymphoma. 2000
37(5-6):577-84.
6) Smith MC et al. The ambiguous boundary between EBV-related hemophagocytic lymphohistiocytosis and systemic
EBV-driven T cell lymphoproliferative disorder. Int J Clin Exp Pathol. 2014 7(9):5738-49.
7) Swerdlow SH, Campo E, Harris NL, Jaffe ES, Pileri SA, Stein H, Thiele J, eds. WHO Classification of Tumours of
Haematopoietic and Lymphoid Tissues, Revised 4th ed. Lyon, France: IARC; 2017.
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LYMPHOCYTE VARIANT OF HYPER-EOSINOPHILIC SYNDROME
Faiza Siddiqui* 1, Benjamin Kaumeyer1, Daniel Arber1, Girish Venkataraman1, Peng Wang2, Angela Lager2, Carrie
Fitzpatrick2, Richard Larson3, Anu Radha Neerukonda3, Sandeep Gurbuxani1
1Hematopathology, 2Molecular pathology, 3Hematology oncology, University of Chicago, Chicago, United States
Case Description: A 49-year-old white male presented with persistent progressive eosinophilia (AEC ~5K/uL) for the past
5 years. While initially asymptomatic, 6 months prior to the current presentation he started to feel firm swelling and
tightness of his bilateral upper arms. The patient reported no skin lesions or B-symptoms and denied on being any
medications or nutritional supplements.
There was no significant past medical or family history. Clinical and laboratory evaluation excluded parasite infestation,
lymphoid/myeloid neoplasm due to PDGFRA, PDGFRB, FGFR1 or JAK2 rearrangements (performed at the time of initial
evaluation of eosinophilia). He underwent a repeat bone marrow biopsy for evaluation of persistent eosinophilia.
Biopsy Fixation Details: B5 fixation followed by HCl decalcification
Frozen Tissue Available: No.
Details of Microscopic Findings: Peripheral blood smear showed eosinophilia with normal appearing eosinophils. No
blasts were identified and there was no peripheral blood monocytosis or granulocytic dysplasia. Abnormal lymphoid cells
were not seen. Red blood cells were normocytic and normochromic. Platelets were not increased.
Bone marrow biopsy was hypercellular (approximate cellularity 70%). It was notable for presence increased eosinophils
and eosinophilic precursors, but no increase in mast cells or blasts. Progressively maturing neutrophils as well as well as
islands of erythropoiesis were present. Reticulin stain showed mild increase in bone marrow fibrosis (MF-1).
Aspirate smear confirmed increased eosinophils and eosinophilic precursors (22% cells). There was no increase in bone
marrow blasts, monocytes or mast cells. Granulocytic maturation was progressive and without dysplasia. Erythroid
maturation was megaloblastoid and occasional precursors showed irregular nuclei. Megakaryocytes included occasional
megakaryocytes with hyperchromatic chromatin but without overt morphologic dysplasia. Prussian blue stain on aspirate
smear showed adequate storage iron without increase in ring sideroblasts.
Immunophenotype: Flow cytometry showed no increase in CD34+ blasts. Lymphocytes identified by low side scatter and
bright CD45 expression accounted for 8% events and included an aberrant population (7% of all lymphocytes) of CD3
negative, CD7 negative, CD8 negative T-cells that coexpressed CD2, CD5 and CD4. The aberrant T-cell population did
not express CD56 or CD57. Additional characterization by immunohistochemistry on the core biopsy showed scattered,
interstitially distributed CD3 positive T-cells. A mast cell tryptase stain showed no increased and no clustering of the mast
cells in the bone marrow.
Cytogenetics: FISH studies showed no rearrangements of PDGFRA, PDGFRB, JAK2 or FGFR1
Molecular Studies: A large scale, 168 gene hybrid capture next generation panel detected no pathogenic mutations and
RNA sequencing did not detect any know fusions associated with eosinophilia. A PCR based assay for clonal T-cell
receptor gene rearrangement showed a monoclonal T-cell population in a polyclonal background.
Proposed Diagnosis: Lymphocyte variant of hypereosinophilic syndrome
Interesting Feature(s) of Submitted Case: The patient presented with sustained eosinophilia without an overtly
identifiable etiology. Similar to most cases reported in the literatures, our patient did not present with significant
lymphocytosis or cytologic atypia. Careful evaluation of the flow cytometry plots using multiple T-cell markers allowed
identification of a small aberrant T-cell population followed by detection of a clonal T-cell rearrangement by molecular
studies and established the proposed diagnosis of lymphocytic variant of hypereosinophilic syndrome.
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CD8+, CD57+ ALPHA-BETA CYTOTOXIC T-CELL LYMPHOMA, FAVOR HEPATOSPLENIC T-CELL LYMPHOMA,
ALPHA/BETA TYPE WITH ATYPICAL FEATURES
Kedar V. Inamdar* 1, Anjanaa Vijayanarayanan1, Madhu Menon2
1Pathology, Henry Ford Hospital, Detroit, 2Pathology, University of Utah, ARUP Laboratories, Utah, United States
Case Description: A 47-year-old Yemeni-American female presented with a 3-month history of weight loss and
abdominal fullness. A whole-body CT scan revealed enlarged lymph nodes in the porta hepatis, portocaval, periaortic and
mediastinal regions along with splenomegaly and features of early liver cirrhosis. Her blood counts revealed mild
progressive lymphocytosis and neutropenia. Serological workup for autoimmune and viral causes were negative. She
subsequently underwent a liver biopsy followed by a bone marrow biopsy.
Biopsy Fixation Details: Bone Marrow: Clot and core biopsy were fixed in 10% formalin and processed per standard
protocol. Peripheral blood and bone marrow aspirate smears were stained with Wright Giemsa stain.
Liver Biopsy: fixed in 10% neutral buffered formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Liver: There is multifocal periportal nodular and prominent intrasinusoidal infiltration by
small atypical lymphocytes with irregular, angulated nuclei. Sinuses are not engorged. Large cells are not increased.
Mitotic activity is low.
Peripheral Blood: Mild absolute lymphocytosis (6060/uL) with large granular lymphocytes accounting for 50% of
lymphocytes.
Bone Marrow: 70% cellularity; maturing trilineage hematopoiesis. Negative for overt lymphoid infiltrates, dysplasia or
increased blasts.
Immunophenotype: LIVER BIOPSY:
Flow cytometry: mature lymphoid cells (97% of all lymphocytes) with atypical CD8+ T-cells (85% of total lymphs) show
following immunoprofile: Positive for - CD2, CD3(normal), CD5(dim), CD7, CD8 (bright), CD45 CD57 (subset, dim), TCR
Beta constant region 1. Negative for - CD4, CD16, CD56
Immunohistochemistry: Atypical lymphocytes positive for CD2, CD3, CD5, CD7, CD8, CD57, TIA1, Granzyme-B, TCFR
BetaF1 and negative for CD56, TCR-delta and EBV by in-situ hybridization.
BONE MARROW:
Flow cytometry: atypical CD8+ T-cells positive for - CD2, CD3(normal), CD5(dim), CD7, CD8 (bright), CD45 CD57
(subset, dim), TCR Beta constant 1 region. Negative for - CD4, CD16, CD56
Immunohistochemistry:CD3+ T-lymphocytes (15% of cellularity) with multifocal intersttial nodular and intrasinusoidal
distribution.
Cytogenetics: FISH assay on Liver Biopsy: NEGATIVE for Isochromosome 7q
Bone Marrow: Normal female karyotype 46, XX[20]
Molecular Studies: Positive for CBL mutation
Proposed Diagnosis: CD8+, CD57+, alpha-beta cytotoxic T-cell lymphoma, favor hepatosplenic T cell lymphoma,
alpha/beta type albeit with atypical features
Interesting Feature(s) of Submitted Case: 1. While presence of neutropenia and hepatosplenomegaly in conjunction
with cytology and immunophenotype of lymphoma cells in liver and bone marrow suggest T-LGL, clinical presentation is
highly unusual for T-LGL. After initial response to methotrexate and steroid therapy, the patient subsequently developed
skin lesions, lymphadenopathy and peripheral blood absolute lymphocytosis.
2. While clinical presentation and aggressive behavior is similar to HSTCL, morphologic and immunophenotypic features
(TIA1+ granzyme B+, CD56 Neg, alpha-beta+) and genetics (isochromosome 7q negative) are atypical for HSTCL.
3. In contrast to typical indolent form of T-LGL, aggressive variant of T-LGL has clinical presentation similar to aggressive
NK cell leukemia, characterized by constitutional symptoms, rapidly progressive hepatosplenomegaly, cytopenias and
organ infiltration. Lack of CD56 and EBV makes aggressive NK cell leukemia unlikely.
References: Brunet V, Pavic M, Marouan S, et al. Blood 2018:132:5421 10.1182/blood-2018-99-111726
Yabe M, Miranda RN, Medeiros LJ. Hum Pathol. 2018;74:5-16.
Macon WR et al., Am J Surg Pathol 2001; 25(3): 285-96
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85 Y/O MALE WITH SYSTEMIC MASTOCYTOSIS WITH AN ASSOCIATED HEMATOLOGICAL NEOPLASM
Ismail Elbaz Younes* 1, Ahmed Samire Arfa2, Austin Ellis1, Ling Zhang1
1Pathology, Moffitt Cancer Center, Tampa, 2Pathology, Medical College Of Georgia, Augusta, United States
Case Description: An 85 y/o male with history of superficial bladder carcinoma in 2002, prostatic carcinoma in 2011 (no
history of chemotherapy) developed worsening cytopenias since last year with hemoglobin levels dropping to 8-9 g/dl,
absolute neutrophil count dropping to 500-1000 k/ul range and platelets dropping to 50-60k. A bone marrow (BM) biopsy
was performed for evaluation of the etiology for cytopenia.
Biopsy Fixation Details: Fixed in B plus Fix (BBC) fixative. It is decalcified in Formical (formic acid, formaldehyde and
EDTA).
Frozen Tissue Available: N/A
Details of Microscopic Findings: On BM aspirate smear there are 10% blasts, 20% plasma cells, and 20% eosinophils
in a background trilineage hematopoiesis with mild dyspoiesis. The bone marrow core biopsy reveals 90 % cellularity with
increased multiple large aggregates oval to spindle-shaped cells (>15 cells), a subset of which is associated with small
lymphoid cells, morphologically compatible with mast cells. Megakaryocytes with increased small dysplastic hypolobulated
forms are identified. Iron stain shows increased ring sideroblasts (6/100 nRBCs). Reticulin stain shows increased fibrosis
grade 2/3. Clusters of plasma cells and blasts are noted.
Immunophenotype: Immunohistochemical stains are performed on the BM core biopsy and reveal that the mast cells
(30%) are positive for CD25, CD117 and tryptase, and however, are negative for CD2. CD138 highlights the increased
plasma cells (20%) which are confirmed to be kappa light chain restricted per ISH assay. CD34 highlights approximately
10-15% scattered and small clusters of blasts Flow cytometry shows a small clonal plasma cell population <1% with
cytoplasmic kappa light chain restriction with aberrant expression of CD56, CD117.
Cytogenetics: Karyotyping performed on the BM sample shows 46,XY,del(20)(q11.2q13.3)[20].
FISH studies (MM panel, performed on the sorted CD138 cells) were done and revealed absence of 1p32 deletion and
1q21 amplification, deletion of 13q, 17q, t (4;14)/IgH/FGFR3 translocation, t(14;16)/IgH/MAF translocation and
t(11;14)/IgH/CCND1 translocation, however, three CCND1 signals were detected. FISH studies for MDS (del5q, del7q,
del17, trisomy 8 and del20q) were done and revealed deletion of 20q (87.5%).
Patient had a confirmed c-kit (D186V) mutation by PCR and trisomy 11 on a previous bone marrow done at an outside
institution.
Molecular Studies: Next-generation sequencing is performed and showed these mutations:
1. ASXL1 p.Y591*c.1773C>G
2. RUNX1 p.R201Q c.602G>A
3. STAG2 p.R259* c.775C>T
4. STAG2 p.R305* c.913C>T
Proposed Diagnosis: Concomitant systemic mastocytosis with myelodysplastic syndrome with excess blasts-2 and
smoldering plasma cell myeloma (systemic mastocytosis with an associated hematological neoplasm, SH-AHN).
Interesting Feature(s) of Submitted Case: Systemic mastocytosis is commonly associated with neoplastic myeloid
neoplasm. However, it is unusual to have more than 1 (myeloid + plasmacytic) neoplasms occurring in same bone marrow
biopsy simultaneously, encountering a diagnostic challenge. Beside careful morphologic examination and
immunophenotyping, a panel of comprehensive molecular investigation would be helpful for accurate diagnoses and
exploring underlying mechanisms. In our case, the presence of c-Kit/D860V mutation supports the diagnosis of systemic
mastocytosis. NGS myeloid mutation panel revealed several gene mutations that frequently occurs in myeloid neoplasms
e.g. ASXL1, RUNX1 and STAG2. The cytogenetic abnormalities by FISH myeloma panel performed on CD138 sorted
plasma cells supports concomitant multiple myeloma.
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TCR GAMMA/DELTA+ T-LARGE GRANULAR LYMPHOCYTIC LEUKEMIA
Kedar V. Inamdar* 1, Madhu Menon2
1Pathology, Henry Ford Hospital, Detroit, 2Pathology, University of Utah, ARUP Laboratories, Utah, United States
Case Description: This is a 72 year-old male with history of rheumatoid arthritis and prostate cancer (T2cN0, Gleason 7)
diagnosed in 2004 status-post radical prostatectomy in Jan 2005. He had biochemical failure and was treated with
salvage EBRT (64.8 Gy) in Aug 2008. The patient now presents with progressive neutropenia since 2016. CBC
parameters at presentation include WBC count of 6.1 K/uL (absolute neutrophil count of 240/uL), Hemoglobin of 12.5 g/dL
and platelet count of 175K/uL. Whole body CT scan was negative for evidence of hepatosplenomegaly, lymphadenopathy
or other masses.
Biopsy Fixation Details: Clot and core were fixed in 10% formalin and processed per standard protocol. Peripheral blood
and bone marrow aspirate smears were stained with Wright Giemsa stain
Frozen Tissue Available: None
Details of Microscopic Findings:
Peripheral Blood Smear: Marked lymphocytosis with large granular lymphocytes accounting for 65% of lymphocytes.
Bone Marrow Biopsy: 40-50% cellular with maturing trilineage hematopoiesis and increased lymphocytes in interstitial
multifocal clusters with diffuse areas.
Bone marrow Aspirates: Increased lymphocytes with frequent large granular lymphocyte cytomorphology, 28% of
differential count.
Immunophenotype:
Bone marrow flow cytometry:
T-cells represent 97% of total lymphocytes. CD4:CD8 ratio is 1:2. A prominent double-negative (CD4 and CD8 negative)
population accounts for 45% of all lymphocytes, CD8+ T-cells account for 36% of all lymphocytes , a subset of which
(18% of all lymphs) is CD8 (dim). The CD8 (dim) and the CD4/CD8 double-negative T-cells are CD3+, CD5+ (dim), CD2+
(dim), CD57+, CD16+56 negative and T-cell receptor gamma/delta+. TCR-betal1 clonality analysis by flow cytometry
shows skewed distribution of CD8 (dim) T-cells.
Bone marrow immunohistochemistry:
CD3 highlights increased interstitial and focally intrasinusoidally distributed T-cells; a subset is CD57+. They are negative
for CD56.
Cytogenetics:
Bone marrow:
Karyotype analysis: 46,XY[20]
FISH: Negative for isochromosome 7q
Molecular Studies:
T-cell receptor gamma gene rearrangement assay by polymerase chain reaction (PCR) performed on peripheral blood
and bone marrow aspirate is positive for monoclonal population of T-lymphocytes.
NGS: Not performed
Proposed Diagnosis: CD4/CD8 double-negative,TCR γδ+ T-large granular lymphocytic leukemia
Interesting Feature(s) of Submitted Case: T-LGL leukemias arise from αβ T cells (95%); only a small subgroup (~5%)
from γδ T cells. Unlike the normal γδ T cells that are predominantly CD4–/CD8–, the γδ T-LGL leukemias reported so far
are mostly CD8+. Our case represents an even rarer subgroup of γδ T-LGL leukemia with a CD4–/CD8– phenotype. In
comparison to those reported in literature, the higher incidences of autoimmune hemolytic anemia and pure red cell
aplasia observed in those cases is not seen in our patient. In addition, our patient presented with absolute lymphocytosis
with LGLs accounting for more than 2000/uL of lymphocytes in peripheral blood. Lymphocytosis is uncommon in reported
cases of CD4–/CD8– γδ T-LGL leukemia.
CD4–/CD8– γδ T-LGL leukemia and hepatosplenic T-cell lymphoma (HSTCL) share a similar immunophenotype however
the clinical history of protracted course of neutropenia, history of rheumatoid arthritis, LGL morphology on peripheral
blood, predominance of interstitial (as opposed to predominantly intrasinusoidal) T-cell infiltration, lack of CD56 and no
evidence of isochromosome 7q makes us favor CD4–/CD8– γδ T-LGL leukemia over HSTCL.
References:
Am J Clin Pathol 2011;136:289-299
Leuk Res. 2008;32:45-48
Am J Clin Pathol. 2007;127:869-880
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LEUKEMIC "DOUBLE HIT" HIGH GRADE B-CELL LYMPHOPROLIFERATIVE DISEASE
Jonathan Ben-Ezra* 1, 2, Yakir Moshe3
1Department of Pathology, Tel Aviv Sourasky Medical Center, 2Department of Pathology, Tel Aviv University Sackler
School of Medicine, 3Department of Hematology, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel
Case Description: A 54 year old male with a previous history of MGUS presented with a 2 week history of low grade
fever, fatigue, weight loss and night sweats. Physical examination showed left cervical lymphadenopathy. His CBC
showed: Hgb-14 gm/dL, plt-108,000/µl, WBC-8000/µl. A peripheral blood smear contained14% atypical cells. LDH was
elevated.
The patient began treatment with the GMALL 07/2003 pediatric-inspired chemotherapy protocol with a working diagnosis
of mature B-ALL. On day 13 of treatment, due to the FISH results, treatment was converted to CODOX-M/IVAC.
PET-CT and BM aspirate after end of treatment were negative for lymphoma. The patient is alive and in remission 20
months after diagnosis.
Biopsy Fixation Details: The bone marrow biopsy was fixed overnight in formalin. It was then decalcified overnight in
EDTA and embedded in paraffin.
Frozen Tissue Available: Not avaialble.
Details of Microscopic Findings: In the peripheral blood, approximately 14% of the cells were atypical cells (Figure 1).
These cells were large with a high nuclear:cytoplasmic ratio, basophilic cytoplasm, reticular chromatin, and prominent
nucleoli. Similar cells were the predominant cells in the bone marrow aspirate.
The overall cellularity of the bone marrow approaches 100% (Figure 2). Most of the cells are intermediate to large atypical
cells. These cells have pleomorphic nuclear contours and a vesicular chromatin pattern (Figure 3). Several of the cells
have a prominent nucleolus. The mitotic rate is increased.
Immunophenotype: Flow cytometry studies from the bone marrow aspirate showed a clonal population of B cells positive
for CD10, CD19, CD20, and surface kappa chains, and negative for TdT and surface lambda light chains.
Immunoperoxidase stains performed on the bone marrow biopsy showed the tumor cells to be positive for CD10, CD20
(Figure 4), CD79a, Bcl6, bcl-2 (Figure 5), and c-myc (Figure 6), and to be negative for CD3, CD5, MUM1, and TdT. Ki-67
(Figure 7) was positive in approximately 80% of the cells.
Cytogenetics: Cytognetic studies from the bone marrow aspirate showed:
48,XY,inv(1)(p22q21),del(6)(q21),+7,t(8;14)(q24;q32),add(11)(q23),+12[11]/46,XY[2]
Molecular Studies: FISH studies from cells of the bone marrow aspirate showed:
nuc ish( BCL6x2)[100], (cMYCx2)(5'cMYC sep3'cMYCx1)[60/100],(IGHx3)[77/100],( BCL2x3)[55/100],),
(IGH con BCL2x1)[51/100] (Figures 8 and 9)
Proposed Diagnosis: Leukemic presentation of high grade ("double hit") B-cell lymphoma
Interesting Feature(s) of Submitted Case: At initial presentation, our differential diagnosis included mature B-ALL and
blood/bone marrow involvement by diffuse large B-cell lymphoma. The negative TdT with monoclonal surface kappa light
chain ruled out "conventional" ALL, and the morphology and subsequent biopsy immunophenotypic studies were
inconsistent with Burkitt lymphoma/ALL-L3. The cytogenetic and FISH studies, showing the "double hit" of c-myc and bcl2 translocations, were diagnostic for high grade B-cell lymphoma.
High grade B-cell lymphoma is an infrequent subtype of large cell lymphoma. Although it frequently involves the bone
marrow, initial presentation in the peripheral blood is a rare occurence. It is for this reason that our case is interesting and
unusual.
References: Scott DW, King RL, Staiger AM, et al. High-grade B-cell lymphoma with MYC and BCL2 and/or BCL6
rearrangements with diffuse large B-cell lymphoma morphology. Blood. 2018; 131(18): 2060- 2064.
Shahid, M., Seifert, R., Li, P. et al. Leukemic presentation of high-grade B cell lymphoma with MYC and BCL2
rearrangement—a series of two cases and review of literature. J Hematopathol 12, 41–45 (2019).
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CD4+ LARGE GRANULAR LYMPHOCYTIC LEUKEMIA - A RARE ENTITY WITH POTENTIAL ASSOCIATION WITH
SECOND MALIGNANCY
Nicholas Mackrides* 1, Reza Nejati1
1Pathology, Fox Chase Cancer Center, Philadelphia, Pennsylvania, United States
Case Description: A 75-year-old man with a history of hypertension, obesity, and GERD was found to have
lymphocytosis. A bone marrow biopsy (12/2020) performed at a community hospital showed large granular lymphocytic
leukemia. The patient subsequently (4/2021) developed gastrointestinal bleeding secondary to diverticulosis; a chest x-ray
at that time detected a lung mass.
The patient was referred to our institution, where a lung biopsy (6/2021) showed pulmonary adenocarcinoma. Peripheral
blood smear showed lymphocytosis (WBC 15.6 K/mm3, absolute lymphocyte count 11.1 K/mm3); the majority of
lymphocytes showed large granular lymphocyte morphology. Flow cytometry detected an abnormal population of CD4+
large granular lymphocytes (81% of lymphocytes).
Biopsy Fixation Details: Peripheral blood in EDTA and lithium heparin
Frozen Tissue Available: No
Details of Microscopic Findings: Lymphocytosis (absolute lymphocyte count 11.1 K/mm3), 87% showing large granular
lymphocyte morphology; medium in size with round to irregularly shaped nuclei, coarse chromatin, moderate amounts of
cytoplasm, and azurophilic cytoplasmic granules. Normocytic normochromic anemia. Normal platelet count. No
neutropenia.
Immunophenotype: CD2+, CD3+, CD4+, CD5+, CD7-/dim+, CD8 small subset (15%) dim+, CD57+, CD56 dim+, TCR
a/b+, TCR g/d-, CD16Cytogenetics: Cytogenomic microarray detected copy neutral loss of heterozygosity 14q.
Molecular Studies: Clonal T-cell receptor gamma gene rearrangement detected.
NGS (275 gene panel): ARID2 (G1409fs, allele frequency 26.9%) tier 2 variant of potential clinical significance. The
alteration has been reported in a number of cancers. Not previously reported in T-LGL leukemia.
Proposed Diagnosis: CD4+ T-cell large granular lymphocytic leukemia/CD4+ T-cell large granular lymphocytosis
Interesting Feature(s) of Submitted Case: This rare entity is described as an indolent subgroup of T-LGL
lymphoproliferative disorders, and has also been referred to as CD4+ T-LGL lymphocytosis. There appear to be distinct
clinical and laboratory features compared to typical cases of CD8+ T-LGL leukemia, including a known association with
second malignancies (1,2). The patient described herein was found to have pulmonary adenocarcinoma several months
after diagnosis. Given this association, it may be reasonable to suggest that patients with CD4+ T-LGL leukemia be
worked up to exclude a second neoplasm.
NGS molecular analysis detected an ARID2 mutation, which has been reported in numerous cancers, but not previously
described in T-LGL leukemia.
References: 1. Lima, Margarida, et al. "TCRαβ+/CD4+ large granular lymphocytosis: a new clonal T-cell
lymphoproliferative disorder." The American journal of pathology 163.2 (2003): 763-771.
2. Olteanu, H., et al. "Laboratory findings in CD4 (+) large granular lymphocytoses." International journal of laboratory
hematology 32.1p1 (2010): e9-e16.
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EAHP22-BMWS-1221
HEMAPHAGOCYTIC SYNDROME ASSOCIATED INTRAVASCULAR LARGE B CELL LYMPHOMA
Nada Qaysi* 1, Xiaojun Wu1, 2
1Pathology, JOHNS HOPKINS, Baltimore, 2Pathology, Sibley Memorial Hospital/JH, Washington, United States
Case Description: An 80-year-old Korean male patient with history of hypertension, gout and CKD, presented with
abdominal pain and altered mental status. The patient endorsed fever, lethargy and anorexia. He had splenomegaly
without mass lesion identified on imaging. He had marked thrombocytopenia. CBC showed WBC 11.74 K/uL, Hgb 14.8
g/dL, PLT 27 K/uL. LDH was > 6,000 U/L. Patient had liver and kidney dysfunction with metabolic derangements.
Infectious workup was negative. Diagnostic tests on patient's blood and marrow were performed (see below). In the
setting of profound coagulopathy and thrombocytopenia, patient developed spontaneous peri-splenic, subdural and
epidural hematoma. Patient condition deteriorated and he passed away few days after diagnosis.
Biopsy Fixation Details:
- Biopsy: decalcified, FFPE, H&E.
- Clot: FFPE, H&E.
- Aspirate: air dried, Wright-Giemsa stain
Frozen Tissue Available: N/A
Details of Microscopic Findings:
- Biopsy & Clot: Hypercellular (40%). Clusters of atypical large mononuclear cells in a sinusoidal/intravascular pattern
exhibiting amphophilic cytoplasm, oval nuclei and prominent nucleoli.
- Aspirate: Cellular with trilineage hematopoiesis. Atypical lymphocytes with basophilic cytoplasm, large nuclei and
prominent nucleoli are identified. Scattered macrophages are seen with increased hemophagocytic activity.
- Peripheral blood smear: Mild leukoerythroblastosis is noted. WBCs exhibit a small subset of large atypical
lymphocytes (8%). No circulating blasts are identified. Platelets are markedly decreased in number with several large and
giant forms seen.
Immunophenotype:
- Flow cytometry: Abnormal intermediate-large B cell population (14% in BM, 5% in PB) expressing bright CD45,
bright CD20, dim CD19, CD5, CD38, & dim CD200, but lack CD10 and surface light chains.
- Immunohistochemistry: Large atypical cells positive for CD20, CD79a, CD5, MUM-1 and negative for CD10,
CD138, kappa, lambda, cyclin D1, SOX11, BCL-6 & EBV(ISH). Retic stain highlights the intra-sinusoidal distribution of
lymphoma cells. CD68 highlights increased histiocytes/macrophages with hemophagocytic activity.

Cytogenetics:
- Karyotype: Abnormal,
49,XY,add(1)(p36.3),+3,t(3;13)(q13;q22),add(4)(q35),del(6)(q12),+7,add(7)(q32),add(8)(q24.3),add(9)(p24),+18[15]/46,X
Y[5]
- FISH: No rearrangement of BCL-2/BCL-6/MYC or IgH. There were gains of chr 3 and 18, deletion of 6q21q23 and
gain of ATM
Molecular Studies: N/A
Proposed Diagnosis: Intravascular large B-cell lymphoma (IVLBCL), hemophagocytic syndrome-associated
Interesting Feature(s) of Submitted Case: IVLBCL is a rare subtype of DLBCL and the lymphoma cells selectively
reside within blood vessels, in particular capillaries. Different from the classic type, hemophagocytic syndrome associated
IVLBCL is much less common in western society. Clinically, hemophagocytic syndrome associated IVLBCL usually
presents with multiorgan failure, hepatosplenomegaly, cytopenia and fever. It has a peculiar sinusoidal/intravascular
growth pattern with associated hemophagocytosis and a prominent component of lymphoma cells in circulation. Similar to
the classic type, it is generally aggressive.
References:
1. Variations in clinical presentation, frequency of hemophagocytosis and clinical behavior of intravascular lymphoma
diagnosed in different geographical regions. AJM Ferreri, M Ponzoni et al on behalf of the International Extranodal
Lymphoma Study Group (IELSG) Haematologica 2007; 92:486-492
2. Definition, diagnosis, and management of intravascular large B-cell lymphoma: proposals and perspectives from and
international consensus meeting. M Ponzoni, S Nakamura et al. J Clin Oncol 2007; 25:3168
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EAHP22-BMWS-1225
LEUKAEMIC PRESENTATION OF HEPATOSPLENIC T-CELL LYMPHOMA (HSTCL)- AN UNUSUAL CASE
Shivir Moosai* 1, Iman Qureshi1, Ye Lin Hock2, Hayder Hussein1, Fiona Clark1, Vidhya Murthy1, Mark Drayson3
1Clinical Haematology, 2Histopathology, Queen Elizabeth Hospital, Birmingham, UK, 3Institute of Immunology and
Immunotherapy, University Hospital Birmingham, Birmingham, United Kingdom
Case Description: A 36-year-old man presented with a 2 month history of myalgia and fever. He was on Azathioprine for
Behcet’s syndrome. He had leukocytosis, neutrophilia, anaemia, thrombocytopenia, elevated LDH and elevated ferritin.
PET-CT revealed splenomegaly of 15cm. His peripheral blood film was initially unremarkable. Hemophagocytosis was
suspected. The initial bone marrow aspirate and biopsy reported no evidence of malignancy or hemophagocytosis. He
commenced Prednisolone 30mg and an IL-1 receptor antagonist for suspected Adult Onset Still’s Disease. Within weeks
he continued to deteriorate with worsening cytopenias. At this point there were numerous circulating blastoid cells on his
blood film. Repeat CT showed worsening splenomegaly with no lymphadenopathy. Following a repeat bone marrow
aspirate and trephine biopsy (submitted), he commenced platinum based chemotherapy with ICE. Unfortunately, despite
several different intensive chemotherapy regimes, he developed worsening thrombocytopenia and splenomegaly, and
eventually succumbed to his disease.v
Biopsy Fixation Details: Leica Biosystems Decalcifier 1
Frozen Tissue Available: No
Details of Microscopic Findings: Blood film: numerous nucleated red cells and a population of blastoid cells with blue
cytoplasm.
Bone marrow aspirate: markedly hypercellular with immature blastoid cells. Some demonstrated erythrophagocytosis.
Bone marrow trephine: heavy interstitial and focally solid infiltrate of lymphoid cells, comprising an admixture of small and
medium-sized lymphoid cells, but without definite blast-like nuclear features. No significant eosinophilic infiltrate noted.
Some intra-sinusoidal pattern of infiltration was apparent (on CD3) but this was not a predominant feature. WHO MF1
reticulin fibrosis.
Immunophenotype: Flow cytometry of bone marrow: 20% lymphoid blasts- CD2+, CD3+, CD7dim, CD8 (weak),
gamma/delta (weak), CD16+, CD56+
Bone marrow trephine biopsy: Abnormal lymphoid cells (20-25% of TNC) expressed CD2 (weak), CD3, CD7, TCR-delta
and cytotoxic granule T1A1, but were negative for TCR-beta (BF1), Granzyme B and perforin (indicating non-activated
cytotoxic phenotype). They were also positive for CD56 and CD8 weakly but were negative for CD4, CD5, CD57, CD10,
CD20, CD79a, Pax 5, TDT, CD34, myeloperoxidase, CD68 (KP1), CD14, CD123 and CD117. No EBV positivity on in situ
hybridisation for EBV (EBER). TKi67 proliferation index was high in T lymphoid cells.
Cytogenetics: Karyotype
3 (out of 10) cells: 46,XY, der(7) t;(7,7)(p1;q1) and der(16) t(1;16)(q1;q1)
Interphase FISH
no evidence of BCR:ABL1 or trisomy 8.
Gains of 2 copies of 7q22 and 7q46
These results were consistent with neoplasia and a recurrent finding in hepatosplenic T-cell lymphoma.
Molecular Studies: TCR receptor studies showed clonal TCR beta (D-J), clonal TCR gamma and clonal TCR delta gene
rearrangements
Proposed Diagnosis: Hepatosplenic T-cell lymphoma (HSTCL)
Interesting Feature(s) of Submitted Case: Patients with HSTCL often have splenic, hepatic and bone marrow
involvement. Leukemic presentation is rare, seen only in 1-2% of cases. The interesting feature here was the initially
unremarkable peripheral blood and bone marrow examination, followed by the leukaemic cells and rapid clinical
deterioration. The repeat bone marrow examination revealed a heavy bone marrow infiltration, highlighting the need for
repeat histological investigation in suspected HSTCL. IHC for TCR delta is useful, however may not be available in some
regions and therefore the diagnosis may be missed.
References:
Pro B, Allen P, Behdad A. Hepatosplenic T-cell lymphoma: a rare but challenging
entity. Blood 2020; 136 (18): 2018–2026.
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EAHP22-BMWS-1261
SYSTEMIC MASTOCYTOSIS WITH WELL DIFFERENTIATED MAST CELL MORPHOLOGY
Anna Green1, Naoimh Herlihy* 1, Deepti Radia2, Mark Ong1, Yurina Miki1, Mina Mansy1
1Cellular Pathology, 2Haematology, Guy's and St Thomas Hospital, London, United Kingdom
Case Description:
Adult male.
Diagnosed with cutaneous mastocytosis in infancy, and systemic mastocytosis in early childhood.
No clinical/radiological B or C-findings
Reassessment of bone marrow age 33 years:
FBC: Hb 159g/L, WBC 8.1x10^9, neutrophils 5.7x10^9, lymphocytes 1.9x10^9, monocytes 0.5x10^9, platelets 212x10^9
Blood film: no blasts or circulating mast cells (MCs)
Serum tryptase: 105ug/L
Biopsy Fixation Details: 5% buffered formalin; EDTA de-calcification
Frozen Tissue Available: No
Details of Microscopic Findings:
BM aspirate: Aparticulate, haemodilute. MCs <2% total nucleated marrow cells, with round shape and heavy granulation.
No MDS/MPN features.
BM trephine:
- Normocellular - 60%
- Prominent MC infiltrate (disease bulk 40%); mostly interstitial (dispersed and clustered), perivascular, focally
paratrabecular. Aggregates of >15 MCs present, with round shape and prominent granulation on Giemsa.
- Reactive lymphoid aggregates associated with MCs; mixture of small B- and T-cells
- Focal increase in stromal reticulin fibres associated with MC and lymphoid aggregates, overall WHO Grade 0
fibrosis
- Maturing trilineage haematopoiesis, preserved M:E ratio
- No evidence of AHN.
Immunophenotype:
Immunophenotype of MCs: CD117+, mast cell tryptase+, CD25-, CD2-, CD123-, CD30Cytogenetics: N/A
Molecular Studies:
KIT D816V not detected
KIT Variant: p.Tyr418_Asp419delinsGly mutation detected with allele burden of 51%
Proposed Diagnosis:
Well differentiated systemic mastocytosis (Indolent systemic mastocytosis with well-differeniated mast cell
morphology)
Interesting Feature(s) of Submitted Case:
- Well differentiated systemic mastocytosis (WDSM) is a proposed subvariant of SM 1,2 accounting for ~ 5% SM
cases2.
- Since well differentiated morphology has been described in all forms of SM, a recent consensus proposal
concludes that SM with well differentiated morphology should be classified according to WHO criteria, with the well
differentiated morphology added as an appendix to the diagnosis 3
- MCs in WDSM mimic normal mature MCs morphologically (round, well-granulated).
- MCs in WDSM are often CD25- and CD2-, but often show aberrant CD30 expression2,3.
- WDSM is associated with lower frequency of KIT mutation (present in 30%)2, often these are mutations other than
KIT D816V2,3.
- Serum tryptase is >20ug/L in only 24% of WDSM2.
- In the absence of CD25 expression, KIT D816V mutation and lack of elevated trypase, WHO 2016 diagnostic
criteria4 may not be met. Refined criteria have been proposed, to include other KIT mutations and CD30 expression in the
minor criteria.3
- SM is rare in children, but WDSM (with associated cutaneous involvement) has been shown to occur more
frequently in SM with paediatric onset2.
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- Clinical course in WDSM depends on the WHO type of disease 3.
- Diagnosis of WDSM has therapeutic implications; dramatic responses to Imatinib are reported with several KIT
mutant forms in WDSM2,3
References:
1. Akin C et al. A novel form of mastocytosis associated with a transmembrane c-kit mutation and response to
imatinib. Blood. 2004 Apr 15;103(8):3222-5
2. Álvarez-Twose I et al. Clinical, immunophenotypic, and molecular characteristics of well-differentiated systemic
mastocytosis. J Allergy Clin Immunol. 2016 Jan;137(1):168-178.e1
3. Valent P et al. Updated Diagnostic Criteria and Classification of Mast Cell Disorders: A Consensus Proposal.
Hemasphere. 2021 Oct 13;5(11):e646.
4. Valent P, Akin C, Metcalfe DD. Mastocytosis: 2016 updated WHO classification and novel emerging treatment
concepts. Blood. 2017;129(11): 1420-1427
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EAHP22-BMWS-1269
CHRONIC MAST CELL LEUKEMIA SECONDARY TO MASTOCYTOSIS IN SKIN
Sarah Lott1, Megan Nakashima* 2
1Pathology, Cleveland Clinic Akron General Medical Center, Akron, 2Laboratory Medicine, Cleveland Clinic, Cleveland,
United States
Case Description: The patient is a 39 year-old woman with a history of mastocytosis (rash for ~10 years, diagnostic skin
biopsy reportedly performed in 2016, no record of prior bone marrow biopsy). She presented acutely with sudden onset of
flushing, diffuse pruritic rash, lightheadedness, nausea and vomiting after ingeting ibuprofen. Serum tryptase was 296.0
ng/mL (normal <8.4 ng/mL), and PCR on peripheral blood was positive for KIT D816V at a very low VAF (0.09%).
Complete blood count was normal (WBC 6.69x109/L, HGB 11.5 g/dL, PLT 374x109/L). Spleen and liver were normal size
on CT scan. A skeletal survey showed vague sclerotic regions left proximal femur and proximal right tibia and a 6 mm
indeterminate lucent focus of the skull. She was prescribed the KIT inhibitor avapritinib, with no follow-up information
available to date.
Biopsy Fixation Details: Trephine biopsy was fixed in zinc formalin and decalcified with hydrochloric acid/EDTA. Clot
section was fixed in zinc formalin.
Frozen Tissue Available: None
Details of Microscopic Findings: The aspirate smears show increased mast cells with both more normal, densely
granulated round forms and others with oval nuclei and cytoplasmic hypogranularity. The trephine biopsy shows multiple
large aggregates of spindled mast cells. There are some areas of more diffuse mast cell infiltration, where the mast cells
are more round.
Immunophenotype: Flow cytometry performed on the aspirate showed mast cells are positive for CD117, dim CD2, and
CD25. Immunohistochemistry showed mast cells were positive for tryptase and CD117.
Cytogenetics: 46,XX[20]
Molecular Studies: Targeted next generation sequencing panel negative for variants in 63 genes associated with
myeloid malignancy including KIT mutations
Proposed Diagnosis: Secondary, aleukemic, chronic mast cell leukemia
Interesting Feature(s) of Submitted Case: The patient had a history of mastocytosis involving the skin, but incompletely
staged. At the time of this specimen she had one B findings (high mast cell burden) and no C findings. The NGS did not
detect any mutations, including in KIT. The original blood sample showed a very low VAF which is below the limit of
detection of the NGS assay. It is possible that the sample was hemodiluted, however the aspirate smears showed
extensive disease. Given that this represents an advanced systemic mastocytosis, it is also interesting that no other
mutations were detected.
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EAHP22-BMWS-1278
MAST CELL LEUKEMIA MASQUERADING AS ACUTE BASOPHILIC LEUKEMIA
Barina Aqil* 1
1Pathology, Northwestern memorial hospital/Northwestern University, Chicago, United States
Case Description: The patient was a 67 year old male with a history of hepatitis C virus, cirrhosis and hepatocellular
carcinoma. He was status post liver transplant and presented with fatigue, anemia and thrombocytopenia. The CBC
showed (WBC 9.9 K/uL; HGB 8.9 g/dL; HCT 30.3%; MCV 90 fL; RDW 18.8%; PLT 37 K/uL). He underwent bone marrow
biopsy and after diagnosis was treated with chemotherapy with 7+3 + midostuarin, azacitidine and venetoclax. Finally
received hematopoietic stem cell transplant died 9 months after the diagnosis.
Biopsy Fixation Details: B-5 fixative
Frozen Tissue Available: N/A
Details of Microscopic Findings: The peripheral blood smear showed normocytic anemia with polychromasia and
anisopoikilocytosis. Howell-Jolly bodies were seen. There was absolute neutropenia with a shift to immaturity, including
rare circulating blasts. Absolute eosinophilia and monocytosis was seen. Increased atypical cells (basophils/mast cells)
with round to polylobated nucleus and coarse granules were noted. Platelets were decreased with unremarkable
morphology (Figs 1& 2).
The bone marrow aspirate smears showed left-shifted myeloid maturation with increased blasts. The erythroid series
demonstrated nuclear to cytoplastic dyssynchrony, irregular nuclear contour, and nuclear budding. Megakaryocytes were
present with occasional small hypolobated forms and few forms with separated nuclear lobes. Increased mast cells,
including atypical forms such as spindle-shaped and mast cells with polylobated nucleus were noted (Figs 3-5).
The bone marrow core biopsy was hypercellular for age (>90% cellular). Increased paratrabecular and interstitial
aggregates of mast cells ranging in morphology from round to spindle-shaped with abundant clear cytoplasm were
seen. The left-shifted myeloid precursors were noted. The erythroid series showed progressive maturation with few
forms demonstrating irregular nuclear contours and nuclear budding. Megakaryocytes were present with occasional small
hypolobated forms and forms with separated nuclear lobes. Focally increased eosinophils were noted (Figs 6-8).
Immunophenotype: The mast cells were positive for CD117, tryptase, CD25 and negative for CD2. CD34 immunostain
highlighted increased blasts (~15% of marrow cellularity) (Figs 9-10). The flow cytometry revealed an abnormal mast cell
population, that was bright CD117+, dim CD33+, CD2-, CD25+, CD38+, HLADR-, and CD123- (Fig 11).
Cytogenetics: Gains of chromosomes 8, 13, 14, and 21 were detected.
Molecular Studies: Next generation sequencing performed on the aspirate detected KIT D816V mutation in
addition FLT3, RUNX1, SRSF2 and BCOR mutations.
Proposed Diagnosis: Mast cell leukemia associated with MDS/MPN neoplasm (chronic myelomonocytic leukemia-2)
Interesting Feature(s) of Submitted Case: Our case was interesting with peripheral blood showing atypical cells which
resembled basophils with round to polylobated nucleus and coarse granules, raising a suspicion of acute basophilic
leukemia. However, flow cytometry performed on the peripheral blood revealed phenotype most consistent with mast
cells. In, addition bone marrow aspirate showed >20% mast cells and core biopsy demonstrated paratrabecular and
interstitial aggregates of mast cells (Tryptase+, CD117+, CD25+). The background bone marrow showed chronic
myelomonocytic leukemia with increased blasts (>15%). The molecular study supported the diagnosis of mast cell
leukemia with detection of KIT mutation.
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EAHP22-BMWS-1292
MYELOID NEOPLASM WITH KMT2A::MLLT3 FUSION AND EXTREME MARROW FIBROSIS: EXPANDING THE
MORPHOLOGICAL SPECTRUM OF A CHALLENGING ENTITY
Marco Pizzi* 1, Federico Scarmozzino1, Elena Bellan1, Debora De Bartolo1, Michela Pelloso2, Laura Bonaldi3, Roberta
Bertorelle3, Gianni Binotto4, Federica Lessi4, Carmela Gurrieri4, Angelo Paolo Dei Tos1
1Department of Medicine - DIMED; Surgical Pathology and Cytopathology Unit, University of Padova, 2UOC Laboratory
Medicine, DIDAS Servizi di Diagnostica Integrata, Azienda Ospedale Università Padova, 3Immunology and Molecular
Oncology Unit, Veneto Institute of Oncology IOV-IRCSS, 4Hematology and Clinical Immunology Unit, Azienda Ospedale
Università Padova, Padova, Italy
Case Description: 21-year-old Caucasian male with joint pain over several months, weight loss, long-lasting anemia (67
g/L), thrombocytopenia (62 x109/L) and monocytosis (1.98 x109/L [28%]). Following diagnosis, the patient was treated with
“3 + 7” and FLAI regimens with no benefit. He achieved partial response with azacitidine plus venetoclax and underwent
HLA-identical sibling ASCT with complete clinical/morphological response. Due to minimal molecular relapse, he is
currently under treatment with venetoclax.
Biopsy Fixation Details: The biopsy was fixed in formalin.
Frozen Tissue Available: n.a
Details of Microscopic Findings: Bone marrow (BM) histology: Hypercellular marrow with thickened bone trabeculae
and MF-3 fibrosis. The hematopoietic lineages are almost entirely constituted by myeloid/monocytic precursors with
irregular nuclear contours, variably clumped chromatin and scant cytoplasm. Erythroid and megakaryocyte lineages are
not appreciable.
BM smear: not assessable (dry tap).
Peripheral blood (PB) smear: anisopoikilocytosis of RBC with monocytic and granulocytic dysplasia. Blast count: 4% of
nucleated cells.
Immunophenotype: Immunohistochemistry of BM cells: the myeloid precursors are positive for CD33, CD15, with
weak/partial expression of MPO, CD68-PGM1, CD4 and consistent negativity for CD34, CD117, CD61, glycophorin, CD3,
CD19, TdT, CD56, TCL1, CD303, S100 and CD1a.
Flow cytometry on PB cells: the atypical cells are CD45+/CD33+/CD13-/CD11b+/CD66+/CD3-/CD19-/CD34-/CD117-.
Cytogenetics: Interphase FISH on PB cells: KMT2A (11q23.3) gene rearrangement in 99/300 (33%) of cells.
Karyotypic studies on PB cells: not informative.
Molecular Studies: qRT-PCR analysis: evidence of KMT2A::MLLT3 fusion corresponding to t(9;11)(p21.3;q23.3)
NGS testing (30-gene myeloid panel): CNV of BRAF and EZH2 genes, corresponding to loss of 7q34 and 7q36. No evidence
of NPM1, FLT3, IDH1, IDH2 and other gene mutations.
Proposed Diagnosis: Myeloid neoplasm with t(9;11)(p21.3;q23.3) and severe marrow fibrosis, most likely falling within
the biological spectrum of acute myeloid leukemias with KMT2A::MLLT3 fusion.
Interesting Feature(s) of Submitted Case: This unusual case documents the many challenges related to myeloid
neoplasms with t(9;11)(p21.3;q23.3). In most instances, KMT2A::MLLT3 fusions are associated with overt acute myeloid
leukemia (AML) with monocytic features [1,2]. More rarely (as in our patient), the t(9;11)(p21.3;q23.3) occurs in myeloid
malignancies with <20% blasts and disguising morphology/phenotype [3]. Controversies still exist on the classification of
such cases, nevertheless treatment with AML regimens may be advisable in the appropriate clinical setting [1]. Unique
features of our case include: (i) the atypical morphology of the neoplastic cells (hardly identifiable as blasts and likely
representing myeloid/monocyte precursors at more advanced stages of maturation); (ii) the extreme BM fibrosis and
osteosclerosis (never documented in such cases); (iii) the indolent/prolonged course of the disease; and (iv) the excellent
response to azacitidine plus venetoclax followed by ASCT.
References: 1. Swerdlow SH et al, eds. WHO Classification of Tumours of the Hematopoietic and Lymphoid Tissue;
IARC, 2017; Lyon – France:136-7.
2. Bill M, et al. Proc Natl Acad Sci USA. 2020;117(42):26340-6.
3. Kanayama T, et al. Int J Hematol. 2018;108(6):665-69.
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EAHP22-BMWS-1322
INDOLENT SYSTEMIC MASTOCYTOSIS, WELL-DIFFERENTIATED FORM
Alice Parisi* 1, Roberta Zanotti2 and Interdisciplinary Group for Study of Mastocytosis (GISM) of Verona
1Department of Pathology, 2Department of Hematology, Azienda Ospedaliera Universitaria Integrata, Verona, Italy
Case Description: A 44 year old woman presents with a past medical history of skin mastocytosis diagnosed on skin
biopsy when she was 1 year old and an allergic reaction with angioedema, diarrhea and erythema after dinner in a
Chinese restaurant (in 2013, test for prawns crow and cooked reported to be negative). At present time she refers
pruritus, gastritis and some bone pain. Serum tryptase level were normal (11.2ng/ml). At dermatologic visit she shows
skin xerosis, no evidence of skin mastocytosis. At rheumatologic visit normal bone metabolism, low levels of D vitamin. A
bone marrow (BM) biopsy was performed in November 2021.
Biopsy Fixation Details: BM biopsy was fixed in formalin for 24 hours and then underwent decalcification with Osteodec
for 3 hours.
Frozen Tissue Available: No.
Details of Microscopic Findings: In BM biopsy there is a normal age cellularity with Myeloid/Erythroid ratio of 3/1, 1 to 4
Megakaryocytes per HPF and an increased number of mast cells, in form of aggregates of more than 15 elements,
but also as single elements in interstitial and perivascular position. Mast cells were almost round with normal morphology
but sometimes spindle shaped.
Immunophenotype: At immunohistochemistry mast cells were CD117 positive but CD25 negative; CD30 was negative
too. BM smear shows an increased number of mast cells, with 50% of spindle shape morphology. The flow cytometric
analysis on BM aspirate shows the presence of 0.18% of CD45+ cells with CD34-/CD117++/CD25- /CD2-/CD30+phenotype.
Cytogenetics: None.
Molecular Studies: Molecular studies with ARMS-qPCR do NOT show the presence of D816V/c-kit mutation.
Proposed Diagnosis: According to WHO 2017 classification criteria diagnosis of systemic mastocytosis could be
confirmed by the presence of the major criterion of aggregates of more than 15 elements on BM biopsy and one minor
criterion (>25% of atypical/spindle shape mast cell at BM smear). The final diagnosis proposed is of indolent systemic
mastocytosis, well-differentiated form.
Interesting Feature(s) of Submitted Case: The interesting features of this case is the presence on the bone marrow
biopsy of an increased quantity of almost normal mature and well granulated mast cells, that can be observed even in
reactive form such as mast cell activation syndrome or associated with lymphoplasmacytic lymphoma, even
though usually non in aggregates. This form is usually non mutated in D816V/c-kit mutation nor is CD25 positive, but
typically CD30 positive (1). Our case was CD30 negative on BM biopsy but partially CD30 positive at flow cytometric
analysis on BM aspirates. As in our case most of the patients with well differentiated form of systemic mastocitois do have
an early onset with skin lesions and low serum tryptase levels. Probably our patient will have a different c-kit mutation and
eventually will benefit from Imatinib treatment if necessary. In the last WHO revision this is not identified as a distinct
entity, but it is important to recognize it as it can be difficult to reach a diagnosis. These kind of patients probably will
benefit from recently proposed modified diagnostic criteria (2).
References: 1. Clinical, immunophenotypic, and molecular characteristics of well-differentiated systemic mastocytosis.
Álvarez-Twose I et al. Allergy Clin Immunol. 2016 Jan;137(1):168-178.
2. Updated Diagnostic Criteria and Classification of Mast Cell Disorders: A Consensus Proposal. Valent P. et al . Review
Hemasphere. 2021 Oct 13;5(11):e646.
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EAHP22-BMWS-1324
HEPATOSPLENIC T CELL LYMPHOMA
Rebecca Rojansky* 1, Jean Oak1
1Pathology, STANFORD HOSPITAL, Stanford, United States
Case Description: The patient is a previously healthy 8-year-old female with a one-month history of fatigue, weakness,
fevers, abdominal pain, anorexia, and weight loss. On presentation she was febrile to 102⁰F, tachycardic to 137bpm, with
profound tender hepatosplenomegaly, and moderate ascites. Laboratory findings were consistent with hyperleukocytosis,
tumor lysis syndrome, and disseminated intravascular coagulation (WBC 112K/uL, LDH >1800 U/L, fibrinogen 157 mg/dL,
INR 1.8). Peripheral blood showed immature mononuclear cells with high nuclear to cytoplasmic ratio and fine chromatin.
Flow cytometry was performed on the peripheral blood given concern for acute leukemia and a bone marrow biopsy was
subsequently performed.
Biopsy Fixation Details: 10% neutral buffered formalin
Frozen Tissue Available: N/A
Details of Microscopic Findings: Peripheral blood shows involvement by large atypical cells with loosely condensed
chromatin, multiple nucleoli, nuclear indentation, and pale basophilic cytoplasm with occasional vacuoles. The aspirate
smears show erythroid predominant trilineage hematopoiesis with full spectrum myeloid and erythroid maturation.
Numerous atypical lymphocytes with open chromatin, multiple nucleoli, nuclear indentation, and basophilic cytoplasm with
occasional cytoplasmic blebs are seen. The bone marrow sections are hypercellular for age (>95%) and show an atypical
lymphoid population with irregular nuclear contours in an interstitial and sinusoidal pattern comprising approximately 30%
of the marrow space.
Immunophenotype: Flow cytometry of the peripheral blood shows an abnormal CD4/CD8 double-negative T-cell
population expressing bright CD45, CD3, CD2, CD7, dim TCR gamma/delta, partial CD19, partial CD38, CD16, and
partial CD56, and not expressing CD5, CD10, TDT, CD34, CD26, CD52, CD30, CD25, CCR4, TCR alpha/beta, HLA-DR,
CD10, CD57, CD11B, CD123, myeloid antigens, or other B cell antigens. Immunohistochemistry performed on the bone
marrow core biopsy shows the atypical T cells are positive for CD3, TCR delta, TIA-1, variable CD56, and are negative for
TdT, CD5, TCR beta, granzyme, perforin, ALK, TCL-1, and PAX5. EBV in situ hybridization is negative.
Cytogenetics: [i(7q)]. 45,X,-X,i(7)(q10),add(3)(q29)[7]/46,XX[13]
Molecular Studies: HIST1H38 K28M
KDM5C splice site 3121-1G>A
KDM6A splice site 620-1G>A
STAT5B N642H
Proposed Diagnosis: Hepatosplenic T cell lymphoma
Interesting Feature(s) of Submitted Case: The overall clinical, immunophenotypic, cytogenetic, and molecular findings
are most compatible with HSTL; however this is an unusual case in that the malignant cells express partial CD19 and lack
CD52. Aberrant expression of CD19 in AML has been well described, but CD19 expression in T cell lymphomas is
extremely rare with only one case reported in the literature (3). Studies have reported successful anti-CD52
immunotherapy with alemtuzumab for HSTL (1) and a small study showed CD52 expression in 100% of 4 cases of HSTL
(2). However, the overall rarity of the disease and the fact that CD52 is not routinely evaluated raises the question of
whether there is more heterogeneity in CD52 expression than what is reported in the literature.
References: 1. Jaeger G et al. Hepatosplenic gammadelta T-cell lymphoma successfully treated with a combination of
alemtuzumab and cladribine. Ann Oncol. 2008 May;19(5):1025-6.
2. Jiang L et al. Variable CD52 expression in mature T cell and NK cell malignancies: implications for alemtuzumab
therapy. Br J Haematol. 2009;145(2):173-179.
3. Rizzo K et al. Novel CD19 expression in a peripheral T cell lymphoma: A flow cytometry case report with morphologic
correlation. Cytometry B Clin Cytom. 2009;76(2):142-149.
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EAHP22-BMWS-1331
T-LARGE GRANULAR LYMPHOCYTE LEUKEMIA WITH STAT3 D661V AND N647I MUTATIONS
Simran Kalsi* 1, Shilpa Sambidi2, Jagmohan Sidhu1
1PATHOLOGY AND LABORATORY MEDICINE, 2Hematology-Oncology, UHS HOSPITALS, JOHNSON CITY, NY,
13790, USA, JOHNSON CITY, United States
Case Description: 75-year-old male had 8-month history of persistent severe neutropenia (380/uL). He was referred to
oncology for ruling out myelodysplastic syndrome and acute leukemia. Serum vitamin B12 level and red cell folate levels
were high-normal. Bone marrow aspiration and core biopsy were performed and the specimen was sent for morphology,
flow cytometry, FISH, chromosome analysis, next generation sequencing (NGS) for myeloid and lymphoid neoplasms,
and other necessary molecular tests. He did not develop any symptoms. After a diagnosis of T cell large granular
lymphocyte leukemia was made, he was put on 100 mg Cytoxan/day for 2 weeks and 1 week off plan because of severe
neutropenia. His ANC normalized after 5 months of therapy and all counts normalized 2 months later. His counts have
been stable for last 2.5 years with current ANC at 3.9 K/uL and he continues to stay asymptomatic. We will be sending his
blood for T-cell clonality studies and NGS for checking molecular remission.
Biopsy Fixation Details: 10% Neutral Bufered Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Peripheral blood smear shows marked neutropenia, about 20% large granular
lymphocytes, no dysplastic changes no immature granulocytes and no blasts.
Bone marrow aspirate shows increased number of small to medium-sized lymphocytes, some of them have cytoplasmic
granules. Aspirate clot sections and core biopsy sections show increased interstitial small lymphocytes with formation of
multiple small lymphoid clusters and a lymphoid aggregate.
Immunophenotype: Immunohistochemistry: Lymphocytes show positivity for CD2, CD3, CD5, CD8, CD57, granzyme B,
and perforin, and negativity for CD4, CD20 and TIA-1. CD7 is positive in only a subset (<50% cells) of T lymphocytes.
Flow Cytometry: About 13% Lymphocytes cells express CD2, CD3, CD5, CD8, CD57, CD95, and TCR alpha-beta, show
loss of CD7 and CD26 (expression on <50% CD8+/CD57+ lymphocytes) and do not express CD4, CD11b, CD16, and
CD56.
Cytogenetics: Normal male karyotype (46,XY)
Molecular Studies: FISH showed no abnormality.
T-cell clonality studies revealed a clonal T-cell receptor beta gene and a clonal gamma gene rearrangements.
NGS for lymphoid and myeloid neoplasms showed the same STAT3 mutations (D661V and N647I) at 9% and 7% variant
allele frequencies respectively.
Proposed Diagnosis: T-Large granular lymphocyte leukemia with STAT3 D661V and N647I mutations
Interesting Feature(s) of Submitted Case: Severe persistent neutropenia (<500/ul) at 380/uL ANC with a low
morphologic peripheral blood absolute LGL count at 280/uL, clonal T cell expansion and presence of STAT3 mutations (at
low VAF) are diagnostic of (low-count) T-LGL leukemia (T-LGLL).1
Association of STAT3 mutations with asymptomatic (i.e. non-aggressive) T-LGLL Leukemia showing CD8+/CD57+/CD56immunophenotype. Non-aggressive T-LGLL with CD8+/CD57+/CD56- immunophenotype has been described in the
literature.2
Association of STAT3 mutations with activated effector-cytotoxic lymphocyte phenotype i.e. CTL phenotype
(CD57+/cyGranzyme B+/cyTIA-1+/CD7-/CD26-), which has also been described in the literature.3
The presence of two STAT3 mutations at low VAFs in our case. About 17% of STAT3- mutated LGL cases had >1 STAT3
mutation in a study done on 82 LGLL patients and low VAFs were not that uncommon in these LGLL cases. 4
References:
1. Lamy T, et al. Blood. 2017;129(9):1082-1094.
2. Teramo A, et al. Front. Oncol. 10:152.doi: 10.3389/fonc.2020.00152.
3. Munoz-Garcia N, et al. Cancers. 2020, 12, 3508;doi:10.3390/cancers12123508.
4. Rajala HLM, et al. Haematologica. 2015;100(1).doi:10.3324/haematol.2014.113142.
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EAHP22-BMWS-1334
HEPATOSPLENIC T-CELL LYMPHOMA PRECEDED BY/ARISING FROM SPLENIC PERIPHERAL T-CELL
LYMPHOMA, NOT OTHERWISE SPECIFIED
Daniel Larson* 1, William Macon1
1Hematopathology, Mayo Clinic, Rochester, United States
Case Description: An unusual cytotoxic gamma/delta T-cell lymphoma was diagnosed in the spleen (weight = 2590g)
from a 23 year old man who presented with pancytopenia and massive splenomegaly. Small to medium-sized lymphoma
cells were present within splenic cords (not sinusoids), and were not seen in biopsies of lymph node, liver, or bone
marrow (BM) at diagnosis. He received 6 cycles of CHOP and was lost to follow up until three years later when he
presented with a febrile illness and was found to have 30% BM involvement by medium to large-sized lymphoma cells in a
prominent sinusoidal distribution. He underwent further chemotherapy and an allogeneic opposite sex stem cell
transplant, achieving complete remission. He was again lost to follow up but presented two years later with hepatomegaly
and absolute lymphocytosis (ALC = 41.4 x 109/L) with 30% lymphoma in the subsequent BM (submitted case). He
received a second "mini" stem cell transplant. His course was complicated by ocular GVHD, colitis, and dermatitis. He
expired 3 years later (age 31, 8 years after his splenic lymphoma diagnosis).
Biopsy Fixation Details: Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: Spleen (at diagnosis): Splenic cords (not sinusoids) are infiltrated by atypical small to
medium-sized lymphocytes with irregular nuclear contours, hyperchromatic nuclei, variably prominent nucleoli.
BM (three years after diagnosis and submitted case): Marrow sinusoids are expanded by cytologically abnormal medium
to large-sized lymphocytes with highly irregular nuclear contours, hyperchromatic nuclei, variably prominent nucleoli, and
moderately abundant pale cytoplasm. Azurophilic granules are present in the cytoplasm of many circulating lymphoma
cells in the peripheral blood accompanying the submitted case.
Immunophenotype: Spleen, at diagnosis (IHC): Positive: CD3, CD56 (weak), TCR delta, TIA1, granzyme B. Negative:
CD8, TCR beta F1, EBER (in situ hybridization).
BM (year 3) (composite flow and IHC): Positive: CD2, sCD3, cCD3, CD7, CD16, CD56, TCR delta (dim), TIA1, granzyme
B (focal, weak). Negative: CD4, CD5, CD8, CD57.
BM (year 5, submitted case) (IHC): Positive: CD2, TIA1, granzyme B (minor subset), TCR delta (subset, very dim), CD3
(small subset). Negative: CD8, EBER (in situ hybridization).
Peripheral blood (year 5, at time of submitted case) (flow, 60% of events): Positive: CD2, CD7, CD16, CD56, CD94,
CD158b (KIR antigen-restricted), CD161. Negative: sCD3, CD4, CD5, CD8, CD57, CD158a, CD158e.
Cytogenetics: Spleen (at diagnosis): FISH analysis negative for isochromosome 7q.
BM (submitted case): 43-45,XY,del(1)(p32),der(3)add(3)(p13)add(3)(q26.2), i(7)(q10),del(14)(q24q32),-15, add(15)(q24),18,+1-2mar[cp10]/46,XX[10].
Molecular Studies: Clonal T-cell gene rearrangement (spleen and submitted BM case). Unable to compare tracings.
Negative immunoglobulin gene rearrangement (spleen and submitted BM case).
Proposed Diagnosis: Hepatosplenic T-cell lymphoma preceded by/arising from peripheral T-cell lymphoma, not
otherwise specified (PTCL, NOS).
Interesting Feature(s) of Submitted Case: The initial splenic PTCL, NOS shares some features with hepatosplenic Tcell lymphoma but lacked a sinusoidal distribution of the tumor that also had an activated cytotoxic T-cell phenotype.
Within three to five years the patient’s bone marrow lymphoma had acquired the characteristics of hepatosplenic T-cell
lymphoma, including an isochromosome 7q. This hepatosplenic T-cell lymphoma is unique for its being preceded
by/arising from a splenic PTCL,NOS.
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EAHP22-BMWS-1339
EXTRANODAL NK/T CELL LYMPHOMA, NASAL TYPE, PRESENTING AS HEMOPHAGOCYTIC SYNDROME
Madhu M. Ouseph* 1, Paul Simonson1, Susan Mathew1, Wayne Tam1, Sarah Rutherford 2, Amy Chadburn 1
1Department of Pathology and Laboratory Medicine, 2Department of Medicine, Weill Cornell Medical College, New York,
United States
Case Description: A 57-year-old male construction worker with a prior history of sinusitis, treated with several courses of
antibiotics and steroids (reportedly, two prior biopsies at an outside hospital were negative for malignancy), presented with
six months of increasing fatigue and dyspnea and one week of headache, night sweats and fever. He also reported
unintentional weight loss over the last few months. He was seen at a local hospital and found to be pancytopenic with
disseminated intravascular coagulation, elevated liver and renal function tests, and high EBV viral load. He was
transferred to our institution where laboratory studies showed: WBC 0.6 K/uL, Hemoglobin 10.1 g/dL, MCV 89.3 fL,
platelets 13 K/uL, LDH 3662 U/L, fibrinogen 58 mg/dL, D-dimer 5026 ng/mL, ferritin 885.6 ng/mL, soluble interleukin-2
receptor 20800 pg/mL, and EBV quantitative PCR 182807 cpy/mL. A bone marrow biopsy was performed due to concern
for hemophagocytic syndrome. A PET CT scan performed subsequently based on the bone marrow findings
demonstrated FDG avid mucosal thickening in the bilateral nasal cavities and an intensely FDG avid 1.9 cm right cervical
level 1B node. Biopsies of both right nasal mass and right submandibular lymph node were performed.
Biopsy Fixation Details: The bone marrow core biopsy specimen was fixed in Bouin’s and decalcified, while the bone
marrow clot and lymph node excisional biopsy specimens were fixed in 10% neutral buffered formalin.
Frozen Tissue Available: No
Details of Microscopic Findings: The mildly hypercellular for age bone marrow showed maturing trilineage
hematopoiesis and an interstitial infiltrate of atypical, intermediate sized, lymphoid cells (~20% of cellularity). In addition,
hemophagocytosis was also seen. Histologic sections from the right nasal mass and right submandibular lymph node
showed a dense diffuse infiltrate composed of atypical intermediate sized lymphoid cells associated with extensive
necrosis and erythrophagocytic histiocytes.
Immunophenotype: Flow cytometry and immunohistochemistry showed the neoplastic cells were positive for cCD3,
CD56, CD2, CD7, granzyme B, perforin, CD94, HLA-DR, CD26 and CD16 (dim); but lacked expression of sCD3, CD5,
CD4 and CD8.
In situ hybridization for EBV (EBER probe) was positive in neoplastic cells.
Cytogenetics: Karyotype: 47,XY,+X,del(6)(q2?3q27)[11]/46,XY[8]
Interphase FISH analysis did not detect MYB deletion.
Molecular Studies: PCR based TRG gene rearrangement studies were negative. Additional NGS based molecular
studies are pending
Proposed Diagnosis: Extranodal NK/T cell lymphoma, nasal type
Interesting Feature(s) of Submitted Case: The clinical suspicion of nasal type extranodal NK/T cell lymphoma (ENKL)
was low due to the reportedly negative prior nasal biopsies. Our patient had a very unique presentation with extensive
bone marrow involvement and hemophagocytic syndrome at diagnosis. Bone marrow involvement is uncommon in early
stage ENKL involving the upper aerodigestive tract, but is seen in approximately 10% of patients in the later stages of
disease. Hemophagocytic syndrome is seen in a subset of ENKL patients (~5-10% of cases). Bone marrow involvement is
a risk factor for development of secondary lymphoma-associated hemophagocytic syndrome. This patient had multiple
risk factors associated with poor outcome, including a very high EBV viral load, hemophagocytic syndrome and markedly
elevated soluble interleukin-2 receptor level. He did not respond to chemotherapy and died shortly after diagnosis.
References: PMID: 28278074, 32872045, 34584212
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EAHP22-BMWS-1341
HEPATOSPLENIC T-CELL LYMPHOMA WITH EXTENSIVE BONE MARROW INVOLVEMENT AND
HEMOPHAGOCYTOSIS
Austin Ellis1, Yulan Jin2, Ismail Younes1, Ling Zhang* 1
1Hematopathology and Laboratory Medicine, Moffitt Cancer Center, Tampa, 2Pathology, Medical College of Georgia,
Augusta, United States
Case Description: A 62-year-old female with a remote history of breast cancer presented to an outside hospital with
leukocytosis, anemia, and thrombocytopenia. Imaging studies had splenomegaly (25 x 16 x 9 cm) without
lymphadenopathy. Splenectomy was performed at the outside hospital and it was involved by HSTL. The patient was
transferred to our cancer center for treatment. Laboratory studies demonstrated a white blood cell count of 21.05 k/uL with
10% atypical lymphocytes, a hemoglobin of 9.7 g/dL, and a platelet count of 79 k/uL. She had an elevated ferritin 8722
ng/mL, triglyceride 218 mg/dL, AST 424 U/L, ALT 57 U/L, and LDH >1000 U/L. A bone marrow (BM) biopsy was
performed to evaluate her abnormal complete blood count.
Biopsy Fixation Details: The BM biopsy was fixed in B plus Fix fixative.
Frozen Tissue Available: No
Details of Microscopic Findings: The peripheral blood and BM aspirate smears had atypical lymphoid cells with a high
N:C ratio, irregular nuclear contours, dispersed chromatin, inconspicuous nucleoli, and occasional cytoplasmic vacuoles.
vacuoles. Hemophagocytosis by both the neoplastic cells and histiocytes was frequent. The core biopsy had both
sinusoidal and diffuse infiltrates of sheets atypical lymphoid cells, occupying 80% of the marrow space.
Immunophenotype: BM: The neoplastic cells in the core biopsy were positive for CD2, CD3, TCR γ/δ, TIA (weak), and
rare granzyme B and negative for CD5, perforin, CD4, CD8, CD56, CD57, and CD20.
Flow cytometric analysis of the BM aspirate had an aberrant T-cell population, positive for CD2, CD3, CD7 (dim), and
TCR γ/δ, and negative for CD4, CD5, CD8, CD10, CD56, CD30, CCR4, PD-1, and TCR α/β.
Cytogenetics: Karyotyping performed on the BM demonstrated 47,X,X,i(7),(q10),+i(7)(q10),+add(8)(q24)[cp14]/46,XX[6].
Molecular Studies: FISH performed on the BM identified trisomy 8 in 14% [28/200] of cells and numerical and segmental
gain of chromosome 7 in 16.5% [33/200] of cells. TruSight Myeloid-54 gene NGS did not detect any variants. PCR had
clonal TCR γ/δ gene rearrangements.
Proposed Diagnosis: Hepatosplenic T-cell lymphoma (HSTL), γ/δ type, associated with hemophagocytic
lymphohistiocytosis (HLH)
Interesting Feature(s) of Submitted Case: HSTL is extremely rare, accounting for 1-2% of peripheral T-cell lymphomas.
The median age at diagnosis is 35 years, occurring predominately in males. Some HSTLs occur in the setting of immune
suppression, especially in prolonged settings such as solid organ transplantation. HSTL has an aggressive clinical course
with a median overall survival of 3-28 months. Our patient is a 62-year-old female without overt immunodeficiency. She
presented with an aggressive clinical course characterized by rapid splenic enlargement, extensive BM infiltration with
sinusoidal and diffuse patterns (typically subtle), HLH, and circulating neoplastic cells (uncommon). Uniquely, the
neoplastic T-cells are pleomorphic to blastoid and engulf erythroid elements. The presence of isochromosome 7, trisomy
8, and the clinical presentation exclude the possibility of γ/δ T-LGL leukemia. The presence of HLH accelerated the
clinical course of HSTL in our patient and she died 4 months after diagnosis due to relapse.
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EAHP22-BMWS-1350
SM-AHD: INDOLENT SYSTEMIC MASTOCYTOSIS WITH MGUS
Gorana Gasljevic* 1, Biljana Grcar Kuzmanov1, Helena Podgornik2, Matevz Skerget2
1DEPARTMENT OF PATHOLOGY, INSTITUTE OF ONCOLOGY, 2Department of hematology, University Clinical Center
Ljubljana, Ljubljana, Slovenia
Case Description: 43-yrs-old male with anaphylactic reaction after the bee-sting. Otherwise healthy, without remarkable
medical history. Lab: Leu 7.45, neu 4.15, Ly 2.34, Eos 1.5, Hb 152, E 4.95, Trc 277. Serum proteins: 72. So far,
immunoelectrophoresis of serum proteins was not done (planned to be done at the first control admission). Serum
tryptases: 17. No B or C criteria. No data about bone density.
Biopsy Fixation Details: Schaffer fixative
Frozen Tissue Available: no
Details of Microscopic Findings: Moderately to markedly hypercellular bone marrow, no remarkable changes in
haematopoiesis. A few aggregates of atypical mast cells showing aberrant CD25 expression and weak CD30 expression.
Mast cell aggregates represent 1% of specimen’s volume. Increased plasma cells (approximately 5%) showing cycline D1
positivity and kappa to lambda ratio approximately 10:1. No expression of CD117 or CD56 on plasma cells. No amyloid
deposits.
Immunophenotype: mastocytes CD25 and CD30 positive. Atypical plasma cells positive for Cycline D1.
Cytogenetics: none
Molecular Studies: c- KIT p.D816V present
Proposed Diagnosis: Indolent systemic mastocytosis with an associated haematological neoplasm of MGUS type.
Interesting Feature(s) of Submitted Case: SM-AHD is most frequently found with myeloid malignancies. SM has been
inconsistently associated with plasma cell dyscrasias and even less so with monoclonal gammopathy of undetermined
significance (MGUS). c-KIT could be rarely mutated in plasma cell dyscrasias – possible clonal relationship? c-KIT
mutational status in plasma cell is in progress.
References: Richardson A et al: J Aller Clin Immunol 2019
Ghanem et al: Case Rep Oncol Med 2016
Prabrahan AA et al: Blood 2018
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EAHP22-BMWS-1351
MYELOID/LYMPHOID NEOPLASM WITH PDGFRB REARRANGEMENT, PRESENTING AS A THORACAL MASS
Roos Leguit* 1
1Pathology, UMC Utrecht, Utrecht, Netherlands
Case Description: 43-year old male with back pain for 6 weeks after lifting of a heavy object, and since 1 week, increase
in pain with tingling and loss of strength in both legs. A CT scan showed a thoracal mass at Th8/9/10 with compression of
the myelum. A laminectomy with resection of the epidural process was performed. This mass was composed of a dense
proliferation of myeloid cells, mainly neutrophils and precurors but admixed with some eosinophils. CD34 and CD117
showed no increase in blasts.
No BCR-ABL1 was found. Serum tryptase was elevated: 26.4 ug/L (normal range 0,0-11,4).
Lab investigation showed anemia (Hb 6.7 mmol/L (normal range 8.6-10.7)), normal platelets (227 x10^9/L), leukocytosis (
17.2 x10^9/L) with normal neutrophils (6.97 x10^9/L) but increase in eosinophils (6.90 x10^9/L) and increase in
monocytes (1.41 x10^9/L). No blasts.
A bone marrow biopsy was performed.
Biopsy Fixation Details: EDTA
Frozen Tissue Available: No
Details of Microscopic Findings: The bone marrow showed a hypercellular marrow (cellularity >95%) with marked
myeloid hyperplasia, being mainly eosinophilic and to a lesser extend neutrophilic. Erythropoiesis was markedly
decreased and left-shifted with megaloblastoid changes. Megakaryocytes were also strongly reduced but showed normal
lobulation. An occasional lymphoid infiltrate composed of small lymphocytes was present. The reticulin stain showed
severe reticulin fibrosis (MF 3).
Immunophenotype: Immunohistochemistry:
CD117 and Mast cell tryptase showed a marked increase in spindle shaped mast cells without the formation of thight
clusters. The mast cells were CD25 positive and CD2 negative. CD34 showed no increase in blasts. The lymphoid
infiltrate was composed of CD20 positive B-cells admixed with CD3 positive T-cells.
Cytogenetics: Cytogenetics: trisomy of chr. 8 and 16
Molecular Studies: No BCR-ABL1 fusion
NGS: No mutations in ASXL-1, CALR, FLT3, JAK2, MPL, RUNX1, SF3B1 or TP53
FISH: split signal of 5q32 CSF1R / PDGFRB locus consistent with a CSF1R or PDGFRB rearrangement
No 12p13.2 ETV6 rearrangement
Proposed Diagnosis: Myeloid/lymphoid neoplasm with eosinophila with PDGFRB rearrangement, presenting as an
extramedullary myeloid tumor and chronic eosinophilic leukemia (CEL).
Interesting Feature(s) of Submitted Case: This cases demonstrates the rare entity Myeloid/lymphoid neoplasm with
eosinophilia with PDGFRB rearrangement.
It demonstrates the associated proliferation of spindle shaped mast cells with aberrant CD25 expression and increased
serum tryptase.
This case is unusual by its presentation with an extramedullary mass, which was more neutrophilic than the bone marrow
(which showed a more eosinophilic proliferation). Extramedullary masses are common in M/LN-eo with PDGFRA
rearrangement, but have only occasionally been reported in M/LN-eo with PDGFRB rearrangement(1).
Patient was treated with Imatinib 200 mg/day on which his blood values normalized within 1 week. Imatinib treatment was
continued on a dose of 100 mg/day but because of liver function abnormalities (possible effect of Imatinib in comibination
with high alcohol intake), he was switched to Dasatinib 100 mg/day. His blood values are still normal and his complaints
(pain, loss of strength, tingling) almost completely resolved.
References: 1. Pozdnyakova et al, Am J Clin Pathol 2021
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EAHP22-BMWS-1355
CMML WITH CLONAL RELATED T-LYMPHOBLASTIC PROLIFERATION
Ying Liu* 1, Kisenya Petrova1, Alex Chan1, Mariko Yabe1, Filiz Sen1, Umut Aypar1, Yanming Zhang1, Mark Ewalt1, Mikhail
Roshal1, Ahmet Dogan1, Wenbin Xiao1
1MSKCC, MSKCC, New York City, United States
Case Description: The patient is a 75-year-old man with history of stage IV marginal zone lymphoma diagnosed in
09/2013 that were treated with R-CHOP and splenectomy; and chronic myelomonocytic leukemia diagnosed in 09/2014
on observaation. PET/CT scan done in 04/2021 showed worsening mesenteric and bilateral pelvic lymphadenopathy.
CBC (6/15/2021) showed leukocytosis (WBC 35.1K/mcl), monocytosis (11.8k/mcL, 33.6%) and anemia (Hgb 10.4g/dL).
Bilateral inguinal lymph nodes (LN) and bone marrow (BM) biopsies were then obtained.
Biopsy Fixation Details: 10% formalin
Frozen Tissue Available: NA
Details of Microscopic Findings: The left inguinal LN biopsy showed partial architectural distortion by a marked
interfollicular proliferation of histiocytic/ monocytic cells which were intermediate to large in size, with elongated to
irregular nuclei, vesicular chromatin, single to multiple nucleoli and abundant eosinophilic cytoplasm. In addition, a
subcortical area was noted with a dense proliferation of small to intermediate-sized atypical lymphoid cells with
round/slightly irregular nuclei, clumped chromatin, variably distinct nucleoli, and scant cytoplasm. The subsequent right
inguinal LN biopsy showed similar findings.
Concurrent BM biopsy showed hypercellular marrow with maturing trilineage hematopoiesis, monocytosis, myeloid and mild
megakaryocytic dysplasia and 3% blasts. There was no atypical lymphoid infiltrate seen.
Immunophenotype: The atypical lymphoid cells were positive for TdT, CD3, CD1a, CD2, CD4, CD5, CD7, CD8 (subset);
and negative for CD20, PAX5, CD30, CD34 and CD117. Ki-67 proliferative index is ~90%.
The atypical monocytic/histiocytic cells were positive for CD11c, CD33, CD68 (subset), CD163 (subset), S100, lysozyme,
CD56 (subset) and CD4; and negative for MPO, CD34, CD117, TdT, CD3 and CD20. Ki-67 proliferative index is 10-20%.
On BM biopsy, CD34 and CD117 showed no increase in blasts (<5%). TdT highlights few scattered hematogones. Flow
cytometry showed minute abnormal immature T cell population (0.0059% of WBC) and monocytosis (39.0% of WBC).
Cytogenetics: Left inguinal LN: FGFR1 rearrangement detected in 3.7% of cells by FISH.
Right inguinal LN: Del13q detected in 17.7% of cells by FISH. No evidence of FGFR1 rearrangement.
BM biopsy: 46,XY,del(13)(q12q32)[10]/46,XY[10] by karyotype. No evidence of FGFR1 rearrangement.
Molecular Studies: Left inguinal LN (unsorted): KRAS G12D mutation (VAF: 36%). HOOK3-FGFR1 fusion detected (low
reads support).
Right inguinal LN (unsorted): KRAS G12D mutation (VAF: 40%). HOOK3-FGFR1 fusion detected (low reads support).
Right inguinal LN (sorted T-lymphoblasts): KRAS G12D mutation (VAF: 40%).
BM biopsy (unsorted): KRAS G12D mutation (VAF: 40%). HOOK3-FGFR1 fusion detected (low reads support).
Proposed Diagnosis: CMML with clonal related T-lymphoblastic proliferation
Interesting Feature(s) of Submitted Case: NGS analysis on sorted T-lymphoblasts of the right LN detected the same
pathogenic mutation of KRAS G12D as seen in CMML with VAF of ~33-40%, suggestive of their common or shared
progenitor origin although the possibility of a germline variant cannot be entirely ruled out. Archer analysis on both
unsorted LN and BM specimens detected a HOOK3-FGFR1 fusion at low level, suggesting a possible sub-clonal event.
However, whether the fusion was present in the myeloid or T-lymphoblastic populations or both is unclear. Given the high
degree of involvement by T-lymphoblasts in the LN biopsy; it is unclear if FGFR1 fusion is a genetic driver of this
neoplastic process. FISH for FGFR1 fusion and del13q on sorted T-lymphoblasts and matched NGS analysis would be of
help for further understanding the underlying mechanisms.
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EAHP22-BMWS-1362
RED CELL APLASIA ARISING FROM T-LARGE GRANULAR LYMPHOCYTIC LEUKEMIA
Silvia T. Bunting* 1
1HEMATOPATHOLOGY, CLEVELAND CLINIC, Weston, United States
Case Description: A 79-year-old man with a history of T-cell large granular lymphocytic leukemia leukemia diagnosed in
2018. Has been monitored without any treatment or without any invasive testing such as bone marrow aspiration/biopsy
due to lack of symptom, absence of neutropenia or symptomatic anemia or splenomegaly or recurrent
infections. Recently, he reports fatigue and shortness of breath on exertion. The hemoglobin had been in 7 -8 g/dL
range.
He has history of hypertension, hyperlipidemia and prior vitamin B12 deficiency and has been receiving electroconvulsive
therapy for bipolar depression every 30 days.
Biopsy Fixation Details: The bone marrow core was fixed in 10% buffered formalin followed by EDTA decalcification for
2 hours.
Frozen Tissue Available: NA
Details of Microscopic Findings: The peripheral blood showed leukocytosis with absolute lymphocytosis. The
lymphocytes are small and mature with few cytoplasmic granules. No dysplastic neutrphils are seen. The bone marrow
aspirate showed rare erythroid precursors with increased M:E ratio. No definite dysplastic features are seen. The core
biopsy is cellular with erythroid hypoplasia with a few small clusters of erythroid precursors only. A few interstitial
lymphoid aggregates are seen, as well as increased interstitial lymphocytes.
Immunophenotype: The flow cytometric study performed on the bone marrow aspriate showed a distinct T-cell
population, comprising 48.3% of total events (89.4% of the lymphocytes), expresses CD3, CD2 (dim), CD5 (dim), CD7
(dim and heterogeneous), CD8, CD57 and TCR-alpha beta, but negative for CD4, TCR gamma/delta, CD16 and CD56,
consistent with T-large granular lymphocytes.
Immunohistochemical stains performed on the core biopsy showed the lymphoid aggregates comprised of almost
exclusively of T cells with only a few CD8 positive cells, suggestive of reactive aggregates. However there is increase of
interstitial CD3 positive T cells, distributing in sinusoidal pattern. These cells are positive for CD8, CD7 but negative for
CD5, similar to that were identified by the flow cytometric analysis, consistent with T-LGL.
Cytogenetics: Karyotype: 46,XY[20]
Molecular Studies: NGS for myeloid disorder profile pending
Proposed Diagnosis: Red cell hypoplasia arising from T-large granular lymphocytic leukemia
Interesting Feature(s) of Submitted Case: This is patient with 3 year history of T-large granular lymphocytic leukemia
without neutropenia, splenomegaly, or evidence of autoimmune disorders. The presence of benign T cell aggregates
suggests a possible immune dysreguation in the progression of red cell aplasia. Additional studies to exclude other
causes of red cell aplasia and paroxysmal noctural hematuria are pending at the time of the case submisison.
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EAHP22-BMWS-1371
T-CELL LARGE GRANULAR LYMPHOCYTIC LEUKAEMIA WITH GAMMA-DELTA PHENOTYPE
Graeme Ferguson* 1, John Goodlad2, 3
1Haematology, Beatson west of Scotland Cancer Centre, 2Haematopathology, NHS Greater Glasgow and Clyde, 3Institute
of Cancer Sciences, University of Glasgow, Glasgow, United Kingdom
Case Description: A 63-year-old female undergoing review of hypertensive medication was incidentally found to have
anaemia and neutropenia. There was no lymphocytosis. Review of previous blood counts showed long-standing
anaemia and intermittent neutropenia dating from 2015. There was a history of dry eyes and occasional joint pain. ESR
was elevated and testing was positive for ANA, anti-dsDNA, Ro52, Ro60 and anti-centromere antibodies. Polyclonal
hypergammaglobulinaemia was noted. No specific rheumatological diagnosis was made and no therapy instigated for
these symptoms. Ultrasound scan of abdomen showed a spleen at the upper limit of normal (13cm) but no
hepatomegaly. Bone marrow examination was undertaken due to the persistent cytopenias (Hb 98, WCC 2.8, Neut 1.4,
Plt 246).
Biopsy Fixation Details: 10% buffered formalin. Decalcified in EDTA.
Frozen Tissue Available: No
Details of Microscopic Findings: The bone marrow was hypercellular for age (80%). Trilineage haematopoesis with
orderly maturation was present with a slight relative reduction in myelopoiesis. An excess of mature lymphocytes was
seen in the aspirate. In the trephine, an intrasinusoidal infiltrate of small T-cells was present.
Immunophenotype:
Immunophenotype trepohine biospy intrasinusoidal lymphocytes:
Positive: CD2, CD3, CD7, TCR delta. Equivocal TIA-1 expression.
Negative: CD4, CD8, CD5, CD10, CD30, granzyme B, TdT, ALK1, PD1, CXCL13, EBV ISH, TCR BetaF1.
Flow cytometry on peripheral blood failed to show an abnormal T-cell population (note: no lymphocytosis)
Cytogenetics:
Normal female karyotype on chromosomal analysis with a normal signal pattern on hybridisation with chromosome 7
specific probes.
Molecular Studies:
PCR analysis of bone marrow trephine confirmed the presence of a clonal T cell population. Sequencing of a peripheral
blood sample did not demonstrate any mutations of STAT3 or STAT5B (note: no peripheral blood lymphocytosis and no
abnormal T-cell population by flow at this time).
Proposed Diagnosis: T-cell large granular lymphocytic leukaemia, gamma-delta phenotype
Interesting Feature(s) of Submitted Case: A diagnosis of hepatosplenic T-cell lymphoma (HSTCL) could be considered
on pathological grounds. However, HSTCL typically follows an aggressive clinical course and classically presents at a
younger age. In addition, isochrome 7q is identifiable in the majority of cases. To date, this patient has received no
treatment and remains asymptomatic despite cytopenias dating back over six years. In view of the indolent behaviour and
background presence of autoimmune disease, a diagnosis of T-cell large granular lymphocytic leukaemia (T-LGLL) with a
gamma-delta phenotype was made. Although most T-LGLL have a peripheral blood lymphocyte count of between 2 and
20 x 109/L, such a diagnosis is still tenable in the presence of lower lymphocyte counts provided other criteria fit. In this
context, the absence of a demonstrable STAT3 or STAT5B mutation is not exclusive since STAT3 mutations are only
found in around one third of cases and STAT5B mutations are only rarely present.
The gamma-delta variant of T-LGLL is rare, comprising up to 5% of cases. They display similar indolent clinical behaviour
to the more common alpha-beta variant, generally presenting with cytopenias, often with accompanying splenomegaly.
The main importance of recognising this type of T-LGLL is to avoid over-diagnosis with other lymphoproliferative disorders
with a gamma-delta phenotype. Principle amongst these is HSTCL which can share many pathological features but
requires intensive chemotherapy due to a much more aggressive clinical course, with median survival of <2 years quoted.
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EAHP22-BMWS-1374
T-CELL LARGE GRANULAR LYMPHOCYTIC LEUKEMIA/LYMPHOMA, GAMMA-DELTA T-CELL RECEPTOR TYPE
Nicholas R. Jaeger* 1, Nathan Cook1, Nathanael G. Bailey1
1Department of Pathology, Division of Hematopathology, UPMC, Pittsburgh, United States
Case Description: The patient is a 43-year-old male with a history of intraductal papillary mucinous neoplasm of the
pancreas, monoclonal CD5+ B-cell lymphocytosis, cytopenias (identified 1.5 years prior to current specimen), and
splenomegaly. He received four cycles of rituximab in hopes that his cytopenias might resolve. Evaluation for
rheumatologic disease was negative.
He presented to care with pancytopenia and a bone marrow biopsy is collected for evaluation of his disease status.
Biopsy Fixation Details: Bone marrow biopsy was received in formalin and placed in B+ fixative before decalcification.
Frozen Tissue Available: None.
Details of Microscopic Findings: The peripheral blood shows a relative abundance of large granular lymphocytes in the
setting of leukopenia with absolute neutropenia, normocytic anemia, and thrombocytopenia.
The bone marrow is markedly hypercellular with diffuse involvement by mature-appearing T lymphocytes with aberrant
immunophenotype by flow cytometric, immunohistochemical, and in-situ hybridization studies. The gamma-delta T cells
occur in a diffuse interstitial pattern with areas suggestive of sinusoidal involvement without definitive evidence of
expansion of the sinuses.
Immunophenotype: T cell infiltrate is positive for TCR-gamma delta, CD2, CD3, CD5, CD7, TIA (weak), and granzyme B
(weak). These T cells are negative for CD4, CD8, CD56, CD16/57, CD158a, CD158b, CD158e, CD94, NKG2A, EBV,
TdT, and TCR-alpha beta.
A minute monotypic CD5-positive B-cell population is also identified consistent with the patient’s reported history of
monoclonal B-cell lymphocytosis.
Cytogenetics: Unbalanced translocation between chromosomes 1 and 13:
Classic cytogenetic karyotype: 46,XY,der(13)t(1;13)(q12;q12)[3]/46,XY[12]
Microarray Analysis: arr[GRCh37] (1q)x3[0.1],13q21.1q32.1(55517749_98106076)x1[0.1]
Molecular Studies: T-cell receptor beta and gamma chain loci PCR detected a monoclonal T cell population.
Immunoglobulin kappa loci PCR detected a monoclonal B cell population.
NGS studies demonstrate an activating STAT3 D661Y mutation, inactivating TET2 mutation, and uncharacterized variant
of NOTCH1.
Proposed Diagnosis: Gamma-delta T-cell leukemia/lymphoma, favor T-cell large granular lymphocytic leukemia.
Monoclonal B-cell population.
Interesting Feature(s) of Submitted Case: Differential diagnosis included hepatosplenic T-cell lymphoma (HSTCL)
which was considered due to the patient’s massive splenomegaly, markedly increased gamma-delta T cells in the bone
marrow that were negative for CD4 and CD8, B-symptoms including fever, chills, night sweats, and elevated LDH (495
IU/L, ref. range <170 IU/L). This entity was not ultimately favored for several reasons including the lack of disease
progression typical of HSTCL. He has been managed with weekly methotrexate therapy and is no longer transfusion
dependent, though his cytopenias have not resolved. Other features that favor a T-LGL with gamma-delta TCR include
the immunophenotype (expression of CD5 and granzyme B with lack of CD16 and CD56), genetic finding of STAT3
mutation (rather than mutations of STAT5B/SETD2), absence of i(7q), and azurophilic granules in peripheral blood
lymphocytes.
References: Yabe, M., Medeiros, L. J., Wang, S. A., Tang, G., Bueso-Ramos, C. E., Jorgensen, J. L., Bhagat, G., Chen,
W., Li, S., Young, K. H., & Miranda, R. N. (2017). Distinguishing between hepatosplenic t-cell lymphoma and γδ t-cell
large granular lymphocytic leukemia. American Journal of Surgical Pathology, 41(1), 82–93.
https://doi.org/10.1097/PAS.0000000000000743
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EAHP22-BMWS-1375
SYSTEMIC MASTOCYTOSIS WITH ASOCIATED MDS AND CMML
Shaoying Li* 1
1HEMATOPATHOLOGY, THE UNIVERSITY OF TEXAS MD ANDERSON CANCER CENTER, Houston, United States
Case Description: •71-year-old male
•History of fatigue, weakness (generalized), weight loss, abdominal pain, diarrhea, and night sweats
•PE and PET/CT showed splenomegaly and ascites
•CBC at the time of bone marrow biopsy is: WBC 8.1 K/ul, Hgb 8.4 g/dL, MCV 103 fL, Platelet 49 K/ul •Serum tryptase
130 ng/ml (Normal <11.5)
•After bone marrow biopsy, patient was enrolled on protocol 2015-0832 with BLU-825 .
•A repeat bone marrow biopsy two months later showed no evidence of mastocytosis, but had persistent MDS for 3 years
and transformed to chronic myelomonocytic leukemia for the most recent year.
Biopsy Fixation Details: 10% neutral buffered formalin
Frozen Tissue Available: No.
Details of Microscopic Findings: Bone marrow core biopsy showed a hypercellular (100%) marrow with two distinct
regions, one showed diffuse mast cell infiltration with associated marked myelofibrosis (not shown in figure), and the other
area showed myeloid predominance with megakaryocytic dysplasia but no obvious fibrosis.
Bone marrow smears showed trilineage dysplasia and increase in mast cells.
Immunophenotype: •Immunohistochemical stains:
–Sheets of CD117+ and tryptase positive mast cells in the mast cell dominant region, subset spindled
–Scattered and small clusters of CD117+ and tryptase positive mast cells in the myeloid predominant region
–No increase in blasts by CD34 and CD117 stain.
•Flow cytometry study detected aberrant mast cells, positive for CD117bright, CD25 and CD30.
Cytogenetics: Karyotype: normal 46,XY[20]
Molecular Studies: A next generation sequencing (NGS)-based analysis for myeloid neoplasm associated somatic
mutations in the coding sequence of a total of 81 genes on the DNA extracted from the sample detected the following
gene mutations:
1. c-Kit D817V;
2. SRSF2;
3. TET2.
Proposed Diagnosis: Bone marrow, right posterior iliac crest, biopsy, touch preparation, clot section, aspirate smears:
SYSTEMIC MASTOCYTOSIS (40% of marrow cellularity) WITH ASSOCIATED MYELODYSPLASTIC SYNDROME
(MDS-MLD) and FOCAL MARKED MYELOFIBROSIS.
Interesting Feature(s) of Submitted Case: •Systemic mastocytosis with an associated hematological neoplasm (SMAHN) is seen in ~30% of systemic mastocytosis;
•In this patient with SM-AHN, the systemic mastocytosis reached complete remission 2 months after treatment, however,
the cytopenia and MDS persisted for 3 years and transformed to CMML in most rent year;
•NGS detected KIT mutation associated with systemic mastocytosis, as well as TET2 and SRSF2 mutations associated
with MDS. The emergence of CMML was associated with gradually gain of KRAS, NF1, and NRAS muations in the
previous background of TET2 and SRSF2 mutations.
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EAHP22-BMWS-1390
NODAL PRESENTATION OF T-PROLYMPHOCYTIC LEUKEMIA/LYMPHOMA
Karen A. Nahmod* 1, L Jeffrey Medeiros1, Andres Quesada1
1Hematopathology, MD Anderson Cancer Center, Houston, United States
Case Description:
73 year old male presented with enlarged cervical lymph nodes (LN). CBC at initial diagnosis WBC 7.9k/uL (N 58%, L
29%, M 12%, Eo 2%, B 0%), Hb 16.1 g/dl, plts 168k/uL. Cervical LN biopsies were reported as T-cell lymphoma and he
received CHOP x 6 cycles.
One year later, he presented with B-symptoms, facial swelling and enlarged cervical LN. WBC was within normal limits
without lymphocytosis. A CT scan showed multi-compartmental lymphadenopathies. A subsequent inguinal LN biopsy
was performed, and he then presented for further management. Cervical (bilateral) and inguinal biopsies were reviewed.
Bone marrow (BM) and supraclavicular LN biopsies were performed at our institution..
CBC: WBC 5.2k/uL (N 64%, L 20%, M 14%, Eo 1.2%, B 0.2%), Hgb 15.4 g/dL, Plts 130k/uL
Biopsy Fixation Details: 10% Formalin
Frozen Tissue Available: No
Details of Microscopic Findings:
BM: Cellular marrow (~30-40%) with trilineage maturing hematopoiesis.
LNs: Effaced lymphoid tissue with atypical diffuse lymphoid infiltrate composed of small to intermediate-sized cells with
irregular nuclear contours, condensed chromatin, subset with small nucleoli and scant cytoplasm. Few scattered plasma
cells, histiocytes and atypical mitotic figures are seen in the background.
Immunophenotype: BM clot IHC: CD20 stain highlights few scattered small B-cells. CD3 and CD7 stains highlight
scattered small T-cells, few small clusters and a minute dense aggregate negative for TCL-1 (<1% of total cellularity).
BM FC: Aberrant T-cell population (2% of total analyzed events and 25% of lymphocytes) positive for CD2 (decreased),
CD3 (decreased), CD4, CD5, CD7 (increased), CD25, CD52 (increased); and negative for CD8, CD10, CD16, CD30,
CD56, CD57, CD94, TCR AB, TCR GD, TRBC1.
LN IHC: The atypical lymphoid cells are positive for CD2, CD3, CD4, CD5, CD7, TCL-1, GATA3, and CCR4. They are
negative for TdT, CD8, CD20, PAX5, TBX-21, SOX11. CD21 and CD23 highlight residual follicular dendritic meshwork.
Ki-67 is ~ 60%.
LN FC: Aberrant T-cell population, positive for CD3 (decreased), CD2, CD4, CD5, CD7, CD25, CD45, CD52, CD57
(partial), and TCR alpha/beta (dim), and negative for CD8, CD10, CD16, CD26, CD30, CD56, CD94 and TCR
gamma/delta.
Cytogenetics:
BM: 45,XY,der(11;22)(p10;q10),t(14;14)(q11.2;q32)[1]/46,XY[19].
FISH positive for TCL1A rearrangement. nuc ish(TCL1Ax2)(3'TCL1A sep 5'TCL1Ax1)[22/200]
Molecular Studies:
LN: Targeted amplicon based NGS showed somatic mutations on RB1 (VAF<5%) and variants of uncertain origin on
DDX3X, PTEN and RB1 genes.
Proposed Diagnosis:
BM: Minimal involvement by T-prolymphocytic leukemia lymphoma (T-PLL), <1% of cellularity by immunohistochemistry.
- Aberrant T-cell population detected by FC (2% of total events, 25% of lymphocytes).
LN: T-prolymphocytic leukemia lymphoma
Interesting Feature(s) of Submitted Case:
Approximately 15-20% of patients with T-PLL experience an initial indolent clinical course but still present with moderate
leukocytosis, albeit stable, until eventually show progression. However, T-PLL presenting with normal WBC count and
lacking significant bone marrow involvement is quite uncommon.
Here, we present an unusual case of an "aleukemic" or "lymphomatous" T-PLL in an elderly male, presenting with
lymphadenopathy but minimal BM involvement and consistently normal WBC in a follow up period of 20 months.
References:
- Blood. 1991 Dec 15;78(12):3269-74
- Br J Haematol. 1998 Nov;103(2):488-94
- Blood (2012) 120 (3): 538–551
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EAHP22-BMWS-1407
HEPATOSPLENIC T-CELL LYMPHOMA AND MALARIA
Elsa Poullot* 1, Laureen Rocq2, Myriam Remmelink2, Pierre Heimann3, Martin Colard4, Alice Wolfromm4, Adrien Pécriaux1,
Cyrielle Robe1, Gabriel Vincent1, Luojun Wang1, Philippe Gaulard1
1Pathology, University Hospital Henri Mondor, Créteil, France, 2Pathology, 3Cytogenetics, 4Hematology, Erasme
University Hospital, Brussels, Belgium
Case Description: A 43yo female originating from Cameroun with past history of sickle cell anemia (treated by
Hydroxyurea), malaria, HCV infection, and recent SARS-Cov2 infection (july 2021) is admitted in sept 2021 for fever,
hepatosplenomegaly, cytopenia (Hb = 4 g/dL, plat = 60 G/L). All tests for infections are negative (including thick blood
smear). Flow cytometry detectes on blood and bone marrow aspiration an atypical T cell population “double negative”
(CD4neg/CD8neg) CD2+, CD3+, CD7dim, CD5neg, CD4-, CD16/CD56+(partial), CD57neg. She undergoes a bone
marrow biopsy (slides submitted).
Induction therapy is ongoing (4 cycles of DHAP), with clinical response after 2 cycles.
Biopsy Fixation Details: Formalin
Frozen Tissue Available: No
Details of Microscopic Findings: The bone marrow trephine is hypercellular (>90%) with increase in cells of the
erythroblastic, megakaryocytic and myeloid lineages. An elective sinusal infiltration by small-medium-sized lymphocytes
with round nuclei is evidenced by immunohistochemistry with CD3. The slightly atypical lymphocytes form "indian files"
and rarely dilate the sinuses.
Immunophenotype: The lymphoid cells are CD3+, CD5-, CD2+, CD7+, CD4-/CD8 -, γδ+ (deltaTCR+/betaTCR-), TIA1+,
Granzyme B -, perforin+/-, CD56-, CD20-, PAX5-, EBV- (EBER probes). They express the NK receptor KIR3DL2.
Cytogenetics: Isochromosome 7q detected by FISH on bone marrow aspirate (4% of the cells).
Molecular Studies: Identical T-cell clone on blood and bone marrow.
Proposed Diagnosis: Hepatosplenic T-cell lymphoma, γδ, occurring in a patient with a past history of malaria
Interesting Feature(s) of Submitted Case: The diagnosis of HSTL requires bone marrow examination (aspirate &
trephine biopsy) with the demonstration of an elective sinusal lymphoid infiltration. Indeed,
° splenomegaly is an important clinical feature; however, it can be misleading in a patient with malaria;
° histopathology of the spleen can mimic HSTL both on morphology and phenotype (slides of a recent pitfall case initially
diagnosed as an HSTL are shown) with infiltration of γδ T cells, CD3+/CD5dim in the sinuses of the spleen, but in such a
case the bone marrow trephine does not show atypical sinusal infiltrate;
° response to malaria infection is a cause of expansion of γδ T cells resulting in splenomegaly and cytopenia (protection
against Malaria).
Chronic antigen stimulation resulting from multiple conditions (malaria, autoimmune disorders,..) likely favour the
development of HSTL through a multistep process comprising expansion of γδ T cells and acquirement of gene
alterations
KIR3DL2 as a potential target for therapy in HSTL patients.
References: Von Borstel A et al, Repeated Plasmodium falciparum infection in humans drives the clonal expansion of an
adaptive γδ T cell repertoire. Sci Transl Med. 2021 Dec;13(622)
Schmaler M et al, Human unconventional T cells in Plasmodium falciparum infection. Semin Immunopathol. 2020
Jun;42(3):265-277
Deroost K, Langhorne J. Gamma/Delta T Cells and Their Role in Protection Against Malaria. Front Immunol. 2018 Dec
20;9:2973
Belhadj K et al, Hepatosplenic gammadelta T-cell lymphoma is a rare clinicopathologic entity with poor outcome: report on
a series of 21 patients. Blood. 2003 Dec 15;102(13):4261-9
Bordessoule D et al, Preferential localisation of human lymphocytes bearing gamma delta T cell receptors to the red pulp
of the spleen. J Clin Pathol. 1990 Jun;43(6):461-4.
Bagot M et al, IPH4102, a first-in-class anti-KIR3DL2 monoclonal antibody, in patients with relapsed or refractory
cutaneous T-cell lymphoma: an international, first-in-human, open-label, phase 1 trial. Lancet Oncol. 2019
Aug;20(8):1160-1170.
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EAHP22-BMWS-1410
DARE TO THINK RARE: A PATIENT PRESENTS WITH THROMBOCYTOPENIA, EOSINOPHILIA AND
SPLENOMEGALY.
Carlo Pescia* 1, 2, Giorgio Alberto Croci1, 2, Cristina Campidelli3, Paolo Fociani3, Umberto Gianelli1, 2
1Division of Pathology, Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, 2Department of Pathophysiology
and Transplantation, Università degli Studi di Milano, Milano, 3Unit of Pathology, ASST Ovest Milanese,
Legnano/Magenta, Italy
Case Description: Male patient, 62 years old. Past medical history: hypertension, hypercholesterolaemia.
In January 2021 incidental finding of piastrinopenia (PLT 54000/mmc) and eosinophilia (900/mmc), with increase in LDH
(225 mU/mL) and in IgE (1155 KU/L). The patient experienced no symptoms. Abdomen US revealed mild splenomegaly
with small multiple cystic lesion. Bone marrow aspirate was normocellular, with slight megakaryocytic dysplasia and hypereosinophilia. Bone marrow aspirate cytofluorimetry showed 2% myeloid blasts. A bone marrow biopsy was performed in
April 2021.
Biopsy Fixation Details: Tissue sample was formalin fixed and EDTA decalcified.
Frozen Tissue Available: No.
Details of Microscopic Findings: Bone marrow biopsy revealed mild increase in cellularity (60%), with minor features of
dyserythropoiesis and dysmyelopoiesis. Megakaryocytes were sparse and in loose clusters, mostly mature in morphology,
with scattered hypolobated small elements.
Some intertrabecular spaces were effaced by the presence of a proliferation of ectatic, anastomosing small vascular
structures, containing red blood cells and lined by flattened and focally prominent endothelium, accompanied by a
component of spindle cells, with cytological atypia (large nuclei, prominent small nucleoli) and very scant mitotic figures.
MF-0 (according to EUMET Consensus).
Immunophenotype: The endothelium lining vascular tubules showed the following immunophenotype: CD34+, CD31+,
factor VIII+, ERG+, D2-40-, CD117+/-, HHV8-, c-myc-. Mib1/Ki67 labelled only few endothelial cells.
Cytogenetics:
Molecular Studies: BCR/ABL fusion transcript, JAK2 mutation, FIPL1-PDGFRA, TEL-PDGFRB and BCRFGFR1 rearrangements were all absent. Targeted NGS panel for myeloid neoplasms detected no mutations.
Proposed Diagnosis: Hypercellular bone marrow with mild dysmyelopoiesis and eosinophilia, associated with vascular
proliferation of uncertain significance. Follow up confirmed a diagnosis of angiosarcoma.
Interesting Feature(s) of Submitted Case: In June 2021 a contrast MRI revealed plurifocal hepatic angioma-like lesions
and splenomegaly. TB-PET did not reveal areas of increased 18FDG uptake. At clinical follow up the patient developed
mild anaemia and neutrophilia. Splenectomy was refused by the patient.
In September 2021, a liver biopsy was performed at a different Centre, which was diagnostic for angiosarcoma, with higher
grade morphology.
Vascular neoplasm involving bone marrow are rare and are mainly represented by metastatic splenic well differentiated
angiosarcomas, which can mimic systemic mastocytosis, idiopathic thrombocytopenic purpura or primary
myelofibrosis. Thrombocytopenia and minor imbalances in our case can also be interpreted, despite the lack of alterations
in coagulation tests, as Kasabach-Merritt syndrome-like features. Kasabach-Merritt syndrome is a curious form of
intratumoral coagulation, usually linked to Kaposiform haemangioendothelioma or tufted angioma, but it has also been
reported in the setting of metastatic angiosarcoma.
Eosinophilia seen in our case is likely to be secondary/paraneoplastic.
References: - Massarweh S, Munis A, et al (2014) Metastatic Angiosarcoma and Kasabach-Merritt Syndrome. Rare
Tumors. June 2014:77-78.
- Frontario SCN, Goldenberg-Sandau A, et al (2016) Primary Splenic Angiosarcoma Presenting as Idiopathic
Thrombocytopenic Purpura: A Case Report and Review of the Literature. Case Rep Surg 2016:4173060.
- Lewis D, Vaidya R. Kasabach Merritt Syndrome. In: StatPearls. Treasure Island (FL): StatPearls Publishing.
- Levy ACJ, DeFilipp M, et al (2019) Splenic Angiosarcoma Diagnosed on Bone Marrow Biopsy: Case Report and Literature
Review. Radiol Case Reports 14:390–395.
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EAHP22-BMWS-1413
MAST CELL LEUKEMIA WITH ASSOCIATED MYELODYSPLASTIC/MYELOPROLIFERATIVE NEOPLASM,
UNCLASSIFIABLE
Andrew Levine* 1, Karthik A. Ganapathi1
1LABORATORY MEDICINE, UNIVERSITY OF CALIFORNIA, SAN FRANCISCO, San Francisco, United States
Case Description: The patient is a 69 year old man with a past medical history significant for rheumatoid arthritis, Factor
V Leiden thrombophilia, and oligometastatic prostate cancer s/p radical prostatectomy (2012) and single bone lesion
radiation therapy (2017). In February 2021, the patient presented to his hematologist with fatigue and confusion. CBC
showed a normal white cell count (3.2 x 10E9/L), normocytic anemia (Hb = 9.5 g/dL) and thrombocytosis (Platelets 2,123
x 10E9/L).
Biopsy Fixation Details: Decalcification and formalin fixation.
Frozen Tissue Available: None.
Details of Microscopic Findings: The bone marrow aspirate shows progressive myeloid and erythroid progression with
hypogranular granulocytes (> 10% of granulocytes). The erythroid elements show no dysplasia and ring sideroblasts are
not increased. Megakaryocytes are markedly increased and significantly dysplastic (small, monolobated forms and
separated nuclear lobes). Blasts are increased, ~ 5% of nucleated cells. Mast cells are markedly increased, ~ 25% of
nucleated cells, with hypogranular and spindle-shaped forms noted.
The core biopsy is hypercellular for age, 70-80% cellularity with similar morphologic features as the aspirate smears.
Multiple tight abnormal mast cell aggregates are noted, comprising ~ 50% of marrow cellularity.
Immunophenotype: Immunohistochemistry:
CD34 – highlights increased blasts, ~ 5% of marrow cellular elements.
CD61 – highlights increased and dysplastic megakaryocytes.
CD117 and tryptase – highlight abnormal mast cell aggregates (~50% of cellularity). The mast cells also show variable
CD30 expression.
Flow cytometry:
Abnormal mast cell population with expression of CD25 and CD8 - 12% of total events.
Abnormal myeloid blast population with expression of CD7 - 3.7% of total events.
Cytogenetics: Abnormal male karyotype: 47,XY,+8[8]/46,XY,del(7)(q11.2q22)[4]/46,XY[18]
Abnormal MDS FISH: Positive for gain of chromosome 8 (46.8%) and positive for gain of 20q12 (25.5%)
Normal eosinophilia FISH: Negative for BCR/ABL1, PDGFRA, PDGFRB, FGFR1, JAK2/PCM1 rearrangements
Molecular Studies: Targeted NGS analysis showed the following
Bone marrow:
1. SRSF2 c.284C>T, p.Pro95Leu (VAF = 39.2%)
2. U2AF1 c.104G>A, p.Arg35Gln (VAF = 7.4%)
3. IDH2 c.419G>T, p.Arg140Leu (VAF = 37.3%)
4. DNMT3A c.1296C>G, p.Tyr432* (VAF = 77.8%)
5. CEBPA c.620dup, p.Phe208fs (VAF = not reported)
6. TET2 c.1960_1961del, p.Gln654fs (VAF = 2.1%)
Peripheral blood:
1. KIT c.2447A>T, p. Asp816Val (VAF = 2.33%)
Proposed Diagnosis: Mast cell leukemia with associated myelodysplastic/myeloproliferative neoplasm, unclassifiable
(MCL-MDS/MPN-U)
Interesting Feature(s) of Submitted Case: This is an interesting and challenging case of concurrent occurance of two
rare subtypes of myeloid neoplasms.
The karyotypic features suggest a poor prognosis and the molecular features support the morphologic diagnosis.
The patient was treated for the mast cell leukemia which, although reducing his mast cell disease burden, led to increase
in his bone marrow blast percentage to 20%, consistent with progression to acute myeloid leukemia.
The patient was then treated with cytotoxic chemotherapy with reduction in blast burden to < 5% and underwent a
haploidentical stem cell transplant.
A bone marrow biopsy three months after stem cell transplant showed persistent mast cell leukemia and myeloid
neoplasm with blasts < 5%. The morphologic persistence was confirmed by molecular studies which showed persistence
of the pathogenic mutations.
References: 1. Jawhar M, et al Haematologica. 2017;102(6):1035-1043.
2. Li P, et al. Front Oncol. 2021 Sep 13;11:730503. doi: 10.3389/fonc.2021.730503
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EAHP22-BMWS-1421
LEUKEMOID REACTION ASSOCIATED WITH MARROW INVOLVEMENT BY FOLLICULAR LYMPHOMA
Mihai Merzianu* 1
1Department of Pathology, Roswell Park Comprehensive Cancer Center , Buffalo, United States
Case Description: Patient is a 71-year-old woman with long-standing history of follicular lymphoma diagnosed in 1997,
originally treated with fludarabine. She was in remission until June 2014, when she presented with leukocytosis and
borderline lymphadenopathy on CT. She was subsequently surveilled with gradually worsening leukocytosis and
extensive lymphadenopathy until August 2017, when a nodal biopsy confirmed relapsed lymphoma. Complete remission
was achieved with R-CHOP x 6 until January 2020, when increasing WBC count prompted a PET scan which revealed
disseminated nodal and skeletal disease. RICE regimen with complete response was followed by autologous bone
marrow transplant. In May 2021 she had normal WBC, but in November 2021 the PET scan showed retroperitoneal and
mesenteric nodal disease, bulky splenomegaly and diffuse marrow involvement, associated with leukocytosis.
Biopsy Fixation Details: Formalin-fixed, paraffin-embedded tissue
Frozen Tissue Available: No
Details of Microscopic Findings: Bone marrow biopsies from 2015-2021 showed variable paratrabecular involvement
by follicular lymphoma and hypercellular marrow space with sheets of granulocytes. Megakaryocytes and erythroid
precursors were normal or decreased. Lymphoma cells had small, mature nuclei with nuclear membrane convolutions and
only rare admixed large lymphocytes, in contrast to the adjacent sheets of large immature granulocyte precursors.
Reticulin fibrosis was present, variable, more prominent in areas involved by lymphoma. In several samples, minimal
involvement by lymphoma was best detected mostly with immunohistochemical studies.
Aspirate smears showed marked increase in left shifted granulocyte precursors. Peripheral blood demonstrated
neutrophilia with toxic granulation and rare Dohle bodies, anemia and thrombocytopenia. The only normocellular marrow
biopsies with normal white blood cells count were sampled during clinical and pathologic remission.
Immunophenotype: Follicular lymphoma had a typical immunoprofile expressing CD10, CD20, BCL6 and BCL2. No
increase in myeloblasts was present despite extensive granulocyte expansion. Granulocytes showed a normal
immunoprofile by flow cytometry.
Cytogenetics: All bone marrows showed a normal karyotype. A single conventional cytogenetics analysis performed on
lymph node excision in the relapsed disease from 2021 showed a complex karyotype:
47,XX,t(3;7)(q27;q32),+5,?add(6)(q25),t(14;18)(q32;q21),add(22)(p11.2)[13]
48,XX,+X,t(3;7)(q27;q32),+5,?add(6)(q25),t(14;18)(q32;q21),add(22)(p11.2)[7]. Fluorescence in situ hybridization
detected IGH/BCL-2 fusion in the lymph node but was negative for BCR/ABL1, performed on several marrow samples.
Molecular Studies: B cell clonality studies were positive on the nodal samples. Next generation sequencing performed
on peripheral blood (2017) and bone marrow (2021) was negative for pathogenic mutations including JAK2, CALR,
CSF3R, ASXL1, TET2, or SETBP1.
Proposed Diagnosis: Neutrophilia associated with bone marrow involvement by follicular lymphoma
Interesting Feature(s) of Submitted Case: 1. Marked leukocytosis with neutrophilia simulating chronic neutrophilic
leukemia is well described in association with plasma cell neoplasms* but rare in low grade B-cell lymphoma
2. Due to the strong association between neutrophilia and neoplastic disease, increasing WBC was used as a harbinger
for relapse in this patient, although blood counts were not proportional with medullary tumor burden
3. The findings of a markedly hypercellular marrow, increased myeloid precursors, fibrosis and only minimal or no
involvement by lymphoma may create diagnostic confusion. Contributory studies include immunohistochemistry to detect
low-level lymphoma involvement and molecular testing to exclude a myeloid neoplasm
References: *Bain BJ, Ahmad S. Chronic neutrophilic leukaemia and plasma cell-related neutrophilic leukaemoid
reactions. Br J Haematol. 2015;171(3):400-10. PMID: 26218186.
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EAHP22-BMWS-1425
B LYMPHOBLASTIC LEUKEMIA ARISING IN A BACKGROUND OF CMML- MIXED PHENOTYPE ACUTE
LEUKEMIA?
Ismail Elbaz Younes1, Nushani Jayarante2, Austin Ellis1, Mohammad Hussaini* 1
1Pathology, Moffitt Cancer Center, 2Pathology, University of South Florida, Tampa, United States
Case Description: The patient is an 84 y/o female with history of breast cancer status post bilateral mastectomy without
no chemotherapy or radiotherapy. She presented with transient leukocytosis in 2015 and peripheral blood work-up
identified a JAK2 V617F mutation. Bone marrow biopsy revealed chronic myelomonocytic leukemia (CMML). She was
started on hydrea in 2019 to control leukocytosis. Bone marrow biopsy done 1/2022 showed CMML and B-lymphoblastic
leukemia (B-ALL).
Biopsy Fixation Details: Fixed in B plus FIX (BBC) fixative. It is decalcified in Formical (formic acid, formaldehyde and
EDTA).
Frozen Tissue Available: N/A
Details of Microscopic Findings: Peripheral blood reveals left-shift with 3% blasts. Bone marrow aspirate smear shows
61% blasts with fine chromatin, prominent nucleoli, prominent cytoplasmic vacuoles, and scant to mild basophilic
cytoplasm. The myeloid lineage demonstrates hypogranularity and nuclear: cytoplasmic asynchrony. Erythroid lineage
shows basophilic stippling, N:C asynchrony, and atypical mitoses. Core biopsy shows a hypercellular marrow (90%)
with diffuse infiltrate of blasts.
Immunophenotype: Immunohistochemical stains are performed on the core biopsy. PAX5 and TdT shows sheets of Blymphoblasts (75%). CD34 shows variable positivity. One population of blasts shows dim, variable staining and a second
population demonstrates strong, intense staining (7-10% of marrow). CD117 highlights a subset of the blasts. CD61
highlights megakaryocytes, which included few small/hypolobated forms.
Flow cytometry shows two blast populations. The smaller population (approximately 3%) consists of
myeloid blasts with CD34, CD117, HLA-DR and CD13 but lacking TdT, CD10, and CD19 and other B cell markers. The
second population (19%) consists of B lymphoblasts with CD19, CD10, TDT, and cyCD79a, lacking myeloperoxidase and
other myeloid markers.
Cytogenetics: Karyotype shows 46,XY. MDS FISH panel revealed deletion of 7q/monosomy 7 in 28.5% of cells and
trisomy 8 in 34.5%.
Molecular Studies: Next generation sequencing showed:
1.
IDH2 p.R140Q*c.419G>A; variant allele frequency (VAF) 41.8%
2.
SRSF2 p.P95L*c.284C>T; VAF 43.8%
3.
ASXL1 p.G646Wfs*12 c.1927_1934delins9; VAF 35.8%
4.
STAG2 p.?c.1535-2delinsAA; VAF 34.1%
5.
IKZF1 p.A365V*c.1094C>T; VAF 38.5%
Proposed Diagnosis: B- lymphoblastic leukemia (ALL) arising from CMML
Interesting Feature(s) of Submitted Case: There is but a single case report of clonally related B-ALL and CMML.
Assuming clonal relation in this case based on the VAF for CMML-associated genes and presence of IKZF1 (prevalent in
ALL), this raises a diagnostic challenge. Since current WHO diagnostic criteria for mixed phenotype acute leukemia do not
stipulate a quantitative threshold for blasts, this raises the question of whether this should be classified as mixed
phenotype acute leukemia.
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EAHP22-BMWS-1427
CLONALLY DIVERGENT T LYMPHOBLASTIC LEUKEMIA AND MYELOID NEOPLASM ARISING FROM COMMON
CH-LIKE PRECURSOR IN A 48 YEAR OLD MAN
Mikhail Roshal* 1, Umut Aypar1, Yanming Zhang1, Dory Londono1, Ying Liu1, Natasha Lewis1, Mariko Yabe1, Filiz Sen1,
Alexander Chan1, Pallavi Galera1, Leonardo Boiocchi1, Amy Duffield1, Kseniya Petrova-Drus1, Menglei Zhu1, Wenbin
Xiao1
1Pathology and Laboratory Medicine, Memorial Sloan Kettering, New York, United States
Case Description: Clonally divergent T lymphoblastic leukemia and myeloid neoplasm arising from common CH-like
precursor in a 48 year old man
48 year-old man with a well-controlled HIV infection on HAART, no other significant PMH • Developed cervical and
inguinal lymphadenopathy 11/2019 that did not improve with d/c of HAART •Biopsy of an inguinal node showed at OSH
showed T-ALL and patient received hyper-CVAD before staging due to airway compromise. Marrow staging on hyperCVAD showed 10-15% T lymphoblasts by TdT staining in a limited marrow evaluation Karyotype showed mosaic
karyotype. Subsequent evaluation by cell sorting at relapse showed that the two abnormal clones were confined to T and
myeloid compartments respectively. Moreover CH-like muations (IDH2 R140Q amd DNMT3A R882S) were shared
between the compartments. Patient has undergone an allogeneic transplant and suffered a T-ALL relpase with a new
cytogenetic abnormality, but shared driver gene mutations.
Biopsy Fixation Details: Formalin/Decal biopsy
Frozen Tissue Available: no
Details of Microscopic Findings: On relapse peripheral blood showed rare blasts and left shifted monocytsosis. The
bone marrow showed increased blasts in the background of trilienage dysplasia.
Immunophenotype: Abnormal immature T-cell population identified.
The abnormal blasts represent 41.6% of the white cells and abnormally express CD2 (minimal, dim), surface CD3
(absent), cytoplasmic CD3 (slightly dim to intermediate), CD4 (largely negative, partial intermediate), CD7 (bright), CD10
(subset dim), CD34 (absent to dim), CD38 (bright), CD45 (dim), and CD48 (negative to dim); but without CD8, CD16 or
CD56.
Cytogenetics: •Translocation of NUP98 (11p15.4), i.e., t(10;11), detected in 70% of cells. •Deletion of TP53 (17p13.1)
detected in 30% of the cells consistent with i17q noted in chromosome analysis
also see sorting results in the ppt
Molecular Studies: Multiple ones provided in ppt
Proposed Diagnosis: •Clonally divergent T lymphoblastic leukemia and myeloid neoplasm arising from a common CHlike precursor
Interesting Feature(s) of Submitted Case: •Demonstration of concurrent and clonally divergent T and myeloid
neoplasms (not MPAL) arising in the setting of probable CH •Emerging evidence of CH-associated T lymphoblastic
leukemia •DNMT3A mutations in older patients with T-ALL associated with inferior prognosis and ETP like features
References: •Bond J, Touzart A, Leprêtre S, et al. DNMT3A mutation is associated with increased age and adverse
outcome in adult T-cell acute lymphoblastic leukemia. Haematologica. 2019;104(8):1617-1625. • Aref S, El Menshawy N,
El-Ghonemy MS, Zeid TA, El-Baiomy MA. Clinicopathologic Effect of DNMT3A Mutation in Adult T-Cell Acute
Lymphoblastic Leukemia. Clin Lymphoma Myeloma Leuk. 2016 Jan;16(1):43-8. •Xiao W, Bharadwaj M, Levine M,
Farnhoud N, Pastore F, Getta BM, Hultquist A, Famulare C, Medina JS, Patel MA, Gao Q, Lewis N, Pichardo J, Baik J,
Shaffer B, Giralt S, Rampal R, Devlin S, Cimera R, Zhang Y, E Arcila M, Papaemmanuil E, Levine RL, Roshal M. PHF6
and DNMT3A mutations are enriched in distinct subgroups of mixed phenotype acute leukemia with T-lineage
differentiation. Blood Adv. 2018 Dec 11;2(23):3526-3539.
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EAHP22-BMWS-1431
AN UNUSUAL PRESENTATION OF PEDIATRIC BLASTIC PLASMACYTOID DENDRITIC CELL NEOPLASM
Aida Richardson* 1, Shunyou Gong1
1Hematopathology, Ann & Robert H. Lurie Children's Hospital of Chicago and Northwestern University Feinberg School of
Medicine, Chicago, United States
Case Description: 13-year-old male with knee injury about 2 years ago developed "eraser sized bruise" that never went
away. Patient saw a pediatrician in March/ 2021 thought to be a hematoma/cyst, then in August/2021 orthopedic surgeon.
In September/2021, patient went to emergency department due to neck pain and was diagnosed with inner ear infection
for which he received antibiotics. On his follow up in October/2021 cytopenia was noted on his CBC.
Biopsy Fixation Details: Skin biopsy was fixed in in formalin. Bone marrow biopsy was fixed in formalin and decalcified.
Frozen Tissue Available: No.
Details of Microscopic Findings: Peripheral blood smears show pancytopenia with 8% scattered, mostly small to
medium-sized atypical cells, while the bone marrow aspirate smears contain 57%. Bone marrow aspirate showed
markedly reduced normal hematopoietic cells, while marrow core biopsy had 90% cellularity with the majority of the
marrow space being replaced by atypical cells.
Skin tissue biopsy shows infiltrate of medium-sized, monomorphous atypical cells extending to the subcutaneous fat.
Frequent apoptotic bodies and mitosis are noted. The epidermis is uninvolved.
Immunophenotype: In peripheral blood approximately 8% of the white blood cells and in bone marrow 57% of viable
nucleated cells are immunophenotypically abnormal hematopoietic cells expressing dim CD45, positive for CD117, HLADR, CD33, CD4, CD2, CD7, CD36 (partial, dim), CD38, CD56, nuclear TdT (dim), and CD71 (dim), negative for CD34,
CD1a, CD99, MPO, CD13, CD14, CD15, CD41, CD61, CD19, CD10, cytoplasmic CD79a, CD20, CD22, CD24, CD3,
CD5, CD8, CD25 and CD58.
Skin: The atypical cells are positive for CD4, CD43, CD56, CD123 and TCL1, CD117 (partial, weak), and negative for
CD30 and ALK1.
Cytogenetics: Bone marrow: inadequate, 46, XY[1]
Molecular Studies: Performed on skin detected two tier 2 variants of potential significance:
TET2; Chr4:106155655; 001127208.2;exon 3; c.556G>T; p.Glu186*; 45.8% AF
NRAS; Chr1:115256521; NM_002524.3;exon 3; c.190T>A; p.Tyr64Asn; 9.0% AF
Copy number aberrations detected: loss of regions on chromosomes 1p, 13q (locus RB1), 15q and gains of regions on
chromosome 21q.
Proposed Diagnosis: Blastic plasmacytoid dendritic cell neoplasm
Interesting Feature(s) of Submitted Case: Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a rare aggressive
hematologic malignancy, even rarer in children. Diagnosis is challenging clinically and
pathologically. Due to leukemic and/or skin presentation as well as expression of myeloid markers, BPDCN can be easily
confused with acute myeloid leukemia/myeloid sarcoma. Additionally, there is difference in treatment and prognosis
between adults and children with more favorable outcomes for initial response to therapy, likelihood of relapse, and
overall survival in children.
Little is known about the genomic landscape of BPDCN, even less for pediatric PBDCN. Based on adult studies mutations
in TET2 are the most common and occurring in approximately 36% -54% of cases. Mutations involving RAS signaling
pathway are also common, with NRAS and KRAS being mutually exclusive, and clear predominance of NRAS mutations
occurring in approximately 20-27%. While not specific, loss of 13q with loss of tumor suppressor gene RB1 is often
observed in BPDCN, occurring in approximately 43%-64%, and loss of 15q occurring in approximately 43%.
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EAHP22-BMWS-1434
A RARE CASE OF ALPHA/BETA HEPATOSPLENIC T CELL LYMPHOMA PRESENTED WITH UNEXPLAINED
PROLONGED PANCYTOPENIA, CASE REPORT
Samah A. S. Kohla* 1, 2, Feryal Ibrahim1, Sarah El Kourashy2, 3
1Lab Medicine and Pathology Department/ Hematology Division, NCCCR, Hamad Medical Corporation, 2Hematology
Department, Weill Cornell Medicine Qatar, 3Clinical Hematology Department, Hamad Medical Corporation, Doha, Qatar
Case Description: A 35-year-old male with no chronic illness, apart from skin eczema. He was admitted in August 2020
after an incidental finding of pancytopenia with severe neutropenia (ANC 0.2 x10^3/uL) during routine dermatology
evaluation. He claimed unexplained generalized fatigue, palpitations, exertional shortness of breath, night sweats, and
recurrent oral abscess and ulcers, especially in the last 6 months. He was noted to develop progressive abdominal
fullness and occasional morning sickness, but no fever or significant weight loss. Physical examination showed
hepatomegaly and massive splenomegaly. The viral screen including EBV was negative. Initial CBC WBC 0.9 x10^3/uL,
Hgb 9.4 gm/dL, platelets 75 x10^3/uL, ANC 0.2 x10^3/uL, lymphocytes 0.6 x10^3/uL. PET/CT scan showed no PET signs
of lymphoma; huge splenomegaly (29 cm) and it showed a 1.5 cm sized ventral subcapsular mild focal uptake at its lower
third likely of no clinical significance. There was no nodal hypermetabolism or obvious mediastinal, supraclavicular, or
axillary adenopathy. No evidence of pleural/pericardial effusion/ascites. The case was diagnosed as Hepatosplenic T-cell
lymphoma, alpha/beta subtype, stage IV with bone marrow, and hepatosplenic involvement. Then was discussed in our
Lymphoma MDT where the panel recommends etoposide-based therapy followed by upfront allogeneic hematopoietic
stem cell transplantation (HSCT), as the prognosis of HSTL is poor with conventional chemotherapy.
Biopsy Fixation Details: Paraffin-embedded biopsy fixed in AZF.
Frozen Tissue Available: NA
Details of Microscopic Findings: Peripheral blood showed pancytopenia, leukopenia with marked neutropenia,
lymphocytopenia with abnormal-looking lymphoid cells (small to medium with less dense chromatin, inconspicuous nuclei,
few with irregular cytoplasmic borders/projections). BM aspirate was infiltrated with abnormal lymphoid cells (11%)
majority were small to medium-sized with few large forms, mostly with rather uncondensed chromatin, substantial number
with one or more small nucleoli and include cells with slightly more abundant cytoplasm with fine vague granules and /or
cytoplasmic irregularities and blebs.BM biopsy was hypercellular for age (65%-85%) showed abnormal T- lymphoid
infiltration; predominantly intrasinusoidal with interstitial infiltrate (highlighted by CD3, CD7, and CD2), positive CD56, and
loss of CD5, CD4, CD8 and negative for Granzyme B, CD57, CD34, CD30, and EBV. The atypical T-cells stained positive
for TIA-1, TCR beta F1, and negative for TCL-1 and TCR gamma/delta. ISH for EBV was negative.
Immunophenotype: Flow cytometry on BMA showed an abnormal population of CD4/CD8 double-negative cells (11%)
(expressing CD7, CD2, CD56 and negative for CD5, CD57, CD34, TdT, and CD1a). This population included two
subpopulations; one population comprising (6%) negative for surface and cytoplasmic CD3 and another population (5%)
expressing surface CD3, cytoplasmic CD3, and TCR alpha/beta.
Cytogenetics: The cytogenetic study revealed normal male karyotype (46, XY).
Molecular Studies: Molecular analysis revealed clonal TCR beta and TCR gamma gene rearrangements amplified by
PCR analysis.
Proposed Diagnosis: The overall findings were consistent with involvement by a T-cell neoplasm involving (20%) of the
cellularity indicating Alpha/beta Hepatosplenic T-cell lymphoma (HSTL).
Interesting Feature(s) of Submitted Case: We report a rare case of αβ HSTCL presenting with chronic unexplained
pancytopenia. Diagnosis proved challenging due to the partial loss of CD3 on the malignant T lymphocytes with the
expression of CD56. This unique case adds to the growing list of this rare subtype of T-cell lymphomas.
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EAHP22-BMWS-1436
AN EBV-NEGATIVE, CD30-POSITIVE AGGRESSIVE NK-CELL LEUKEMIA/LYMPHOMA: A RARE CASE REPORT
Samah A. S. Kohla* 1, 2, Sarah El Kourashy2, 3, Ahmad Al-Sabbagh1, 2, Dina Soliman1, 2, Feryal Ibrahim1
1Lab Medicine and Pathology Department/ Hematology Division, NCCCR, Hamad Medical Corporation, 2Hematology
Department, Weill Cornell Medicine Qatar, 3Clinical Hematology Department, Hamad Medical Corporation, Doha, Qatar
Case Description: A 25-year-old Indian male presented with a history of left-sided neck swelling, intermittent fever, loss
of appetite, fatigue, and night sweating. Physical examination showed multiple left cervical, axillary, inguinal
lymphadenopathy and hepatosplenomegaly. Intiaial CBC showed hyperleucocytosis WBC (90.1x 1^3/μ), Hgb 8.1 g/dL,
MCV (60.1 fL) and platelets (220 x 1^3/μL). Hemoglobin electrophoresis was of Beta-thalassemia trait, G6PD was
deficient and LDH was >2500.0 U/L. Viral serology for Hepatitis B & C, HIV, HTLV & PCR for adenovirus, EBV, and CMV
were negative. PET/CT showed hypermetabolic generalized lymphadenopathy above and below the diaphragm,
hepatosplenomegaly with diffuse hypermetabolism more within the massive spleen, abnormal diffuse BM
hypermetabolism, and bilateral mild pleural effusion. Cervical LN excisional biopsy was done and showed Atypical T-cell
lymphoproliferative disorder consistent with NK/T-cell lymphoma with CD30 expression.
Biopsy Fixation Details: Paraffin-embedded biopsy fixed in AZF.
Frozen Tissue Available: NA
Details of Microscopic Findings: Peripheral blood smear showed moderate anemia, marked leukocytosis with (84%)
medium to large neoplastic lymphoid cells, many large with pleomorphic irregularly folded nuclei, prominent nucleoli and
cytoplasmic azurophilic granules, others appeared smaller with very high N/C ratio and inconspicuous nucleoli. There was
neutrophilia with left shift, eosinophilia and basophilia. BM aspirate was hypercellular and infiltrated with many
pleomorphic neoplastic cells, with marked nuclear irregularities (clefting, folding and multilobation), some with prominent
nucleoli & anaplastic morphology. BM biopsy was hypercellular (85-95%) and infiltrated (diffuse /interstitial/loose
aggregates) by medium to large cells with atypical irregular nuclei, open chromatin, variably prominent nucleoli and some
with anaplastic morphology. Two small loose lymphoid aggregates were noted, composed of large and some smaller
lymphoid cells, positive for CD56 while the large cells were positive for CD2. By IHC stains, the neoplastic cells were
positive for CD56, CD30, and granzyme B and partially positive CD2 while negative for CD3, ALK and EMA.
Immunophenotype: Flow cytometry on BMA showed 55% abnormal cells, expressing CD45, CD56, HLA-DR, CD43,
TIA-1, and CD38 with partial CD11c. This abnormal population was negative for CD19, surface and cytoplasmic CD3,
CD2, CD5, CD7, CD4, CD8, cMPO, CD117, CD34, TdT, CD123, CD10, CD20, CD23, CD25, CD103, CD13, CD33,
CD36, CD64, CD14, CD4, CD15, CD9, CD11b, CD57, CD138, CD123, cCD79a, CD16, TCR alpha/beta, TCR
gamma/delta. Although CD56 is not a specific marker, the lack of any lineage-specific markers. This immunophenotypic
findings were indicative of CD56-positive hematopoietic neoplasm suggestive of NK neoplasm.
Cytogenetics: Cytogenetic study revealed complex karyotype:
91~94,XXYY,add(1)(p36.3)x2,add(6)(q13)x2,der(7)t(2;7)(q21;p15)x2,-9,?del(9)(q12),?add(12)(q13)x2,15,del(16)(p11.2)x2,add(17 (p13)x2,+19,+mar[cp28]/46,XY[26]
Molecular Studies: Molecular analysis for TCR Gene Rearrangement was not detected. EBER in situ hybridization on
BM was negative.
Proposed Diagnosis: Our final diagnosis was Aggressive NK-cell leukemia/lymphoma.
Interesting Feature(s) of Submitted Case: EBV-negative aggressive NK-cell leukemia/lymphoma is a rare aggressive
disease that shares similar clinical and morphologic features to EBV-positive NK-cell leukemia/lymphoma. Awareness of
this rare EBV-negative variant of aggressive NK-cell leukemia/lymphoma is important in the early diagnosis of this highly
aggressive disease.

141

EAHP22-BMWS-1438
MDS WITH EOSINOPHILIA AND ETNK1 MUTATION
Romany Auclair1, Menglei Zhu1, Umut Aypar1, Natasha Lewis1, Filiz Sen* 1
1Department of Pathology and Laboratory Medicine, Memorial Sloan Kettering Cancer Center, New York, United States
Case Description: The patient is a 78-year-old woman with history of hypertension who reported to the emergency room
with cough, lethargy, and confusion. She was found to have severe anemia; Hgb of 2.5 g/dL. Workup for anemia including
coagulation, serum iron studies, and GI endoscopies failed to provide an etiology. A bone marrow biopsy was performed,
and the results are discussed below. The patient was supported symptomatically with darbepoetin and lenalidomide.
Despite treatment, the anemia progressed and became transfusion dependent. The patient was lost for follow up and she
passed away 3 years after the primary presentation.
Biopsy Fixation Details: Core biopsy was collected in formalin. Fresh marrow aspirate specimen was submitted for flow
cytometric analysis.
Frozen Tissue Available: Not available
Details of Microscopic Findings: Biopsy reveals a markedly hypercellular bone marrow (BM) for age (90-95%), with
increased M:E ratio, left-shifted myeloid maturation and increased eosinophils/precursors but no increase in blasts.
Erythroid lineage was relatively reduced. Megakaryocytes were increased showing frequent dysplastic forms (small,
hypolobated/hyperchromatic forms and forms with separated nuclear lobes). Scattered lymphocytes and plasma cells
were seen. Additional dyspoietic features were appreciated on BM aspirate smear examination including
dysgranulopoiesis (pseudo-Pelger-Huet forms) & dyserythropoiesis (nuclear cytoplasmic asynchrony).
Immunophenotype: Flow cytometry studies show an abnormal myeloid blast population with abnormal expression of
CD5 (subset), CD7 (partial), CD56 (partial), CD13 (bright), CD33 (bright), CD38 (uniform intermediate), CD117 (slightly
bright), CD123 (dim), HLADR (bright) with normal expression of CD4, CD34, CD45, CD71 and CD123 and without CD2,
CD11b, CD14, CD15, CD16, CD19, CD25 and CD64. Granulocytes show retention of CD33 and abnormal maturation
pattern of CD64.
Cytogenetics:
- Trisomy 8 in 6% of cells
- No PDGFRA, PDGFRB or FGFR1 rearrangement, or of PCM1-JAK2.
- No FGFR1 rearrangement. Gain of FGFR1 detected in 6% of cells, consistent with trisomy 8.
- No 5q deletion or -5, 7q deletion or -7, or 20q deletion.
- No evidence of BCR-ABL1 fusion
Molecular Studies: Positive for the following somatic alterations:
1. ASXL1 (NM_015338) exon11 p.Q428Tfs*10 (c.1281dupA)
2. ETNK1 (NM_018638) exon3 p.N244S (c.731A>G)
Proposed Diagnosis: Myeloid neoplasm best classified as an unusual myelodysplastic syndrome with eosinophilia
Interesting Feature(s) of Submitted Case: ·Progressive eosinophilia was an integral part of this case.
·Chronic eosinophilic leukemia, not otherwise specified is in the differential diagnosis. However ,no persistent absolute
eosinophilia over 1.5 K/mcL is seen at the time of diagnosis.
·Atypical chronic myeloid leukemia, BCR-ABL1 negative was excluded as the patient didn't have leukocytosis
·MDS/MPN diagnosis is not feasible due to lack of cytoses
·Myeloid predominance and eosinophilia are unusual in MDS
·MDS with eosinophilia is occasionally reported.
·Do progressive eosinophilia and myeloid predominance with left shifted maturation qualify for a myeloproliferative
component in the absence of cytoses?
·A relationship between ETNK1 and eosinophilia is reported previously in other myeloid neoplasms such as systemic
mastocytosis
References:
- Blood Cancer J. 2015;5(1):e275. Published 2015 Jan 23. doi:10.1038/bcj.2014.94
- SAGE Open Med Case Rep. 2020;8:2050313X20957446. Published 2020 Dec 18. doi:10.1177/2050313X20957446
- Front Immunol. 2019;9:3031. Published 2019 Jan 9. doi:10.3389/fimmu.2018.03031
- Blood Res. 2013;48(3):222-225. doi:10.5045/br.2013.48.3.222

142

EAHP22-BMWS-1443
A CHALLENGING CASE OF SYSTEMIC MASTOCYTOSIS
Catherine CHASSAGNE-CLEMENT* 1, Julie GERVASONI1
1BIOPATHOLOGIE, CENTRE LEON BERARD, LYON, France
Case Description: A case of a 59-year-old male presented with lymphadenopathy, hepatosplenomegaly, ascites, pleural
effusion and B symptoms. FDG-PET/CT identified a mild hypermetabolism of lymph nodes (SUVmax 5.05), spleen and
bone marrow (SUVmax 3.5). LDH were elevated. A lymphoma was suspected and a surgical biopsy of a cervical lymph
node was performed.
Biopsy Fixation Details: 4% neutral buffered formol
Frozen Tissue Available: Available for lymph node
Details of Microscopic Findings: Lymph node architecture was totally effaced by a diffuse extramedullary
haematopoiesis. In small areas, there were sheets or aggregates of medium monomorphic sometimes spindle-shaped
cells surrounded by a network of collagen fibres.
At that point we went back to the biological features and asked for a marrow evaluation.
Complete Blood Count revealed anemia without macrocytosis, thrombocytopenia and leukocytosis. WBC was elevated
31.78 x 109/l due to increase of neutrophils 18.75 x 109/l and their precursors (promyelocytes 1.27 x 109/l, myelocytes
3.50 x 109/l and metamyelocytes 4.77 x 109/l). Neutrophil precursors represented 30% of the leukocytes. There was not
monocytosis (0.32 x 109/l). Neutrophils showed dysplastic features (hypogranularity, Dohle bodies).
Bone marrow aspiration was not diagnostic due to dry tap.
Bone marrow touch imprint demonstrated infiltration by monomorphic spindle-shaped cells which looked like atypical mast
cells and dysplastic megakaryocytes.
The bone marrow biopsy was hypercellular. The granulocytic lineage was increased with left-shifted maturation.
Megakaryocytes were increased in number and tended to form loose clusters with a mixture of MDS-like and MPN-like
features. Para- or juxta-trabecular areas were infiltrated by monomorphic spindle-shaped cells surrounded by a network of
collagen fibres. In addition, there was a diffuse collagen fibrosis grade 2.
Immunophenotype: Glycophorine A, MPO and CD61 stains respectively highlighted erythroid cells, granulocytic cells
and megakaryocytes. CD34+ myeloid progenitors accounted for <2%. The monomorphic splindle-shaped cells expressed
CD117, CD25, tryptase and CD30 but were unstained for CD2. These cells accounted for 40% of nucleated cells.
Cytogenetics: No
Molecular Studies: By High Throughput Sequencing (DNA and RNA) we detected a KIT(D816V) (VAF 43%) mutation on
lymph node biopsy, bone marrow biopsy and blood sample. There were additional mutations in TET2.pA1224E (VAF
83.8%), ASXL1 (pR1415*) (VAF 43%) and SRSF2 (pP95L) (VAF 40%).
BCR-ABL1 was not detected. There was no mutation in JAK2, CALR, MPL and no detection of fusion transcript.
Proposed Diagnosis: Systemic Mastocytosis with an Associated Haematological Neoplasm (SM-AHN) such as
myelodysplastic/myeloproliferative unclassified neoplasm.
Interesting Feature(s) of Submitted Case: This case of systemic mastocytosis was very atypical as presentation.
Furthermore, because the accompanying myeloid neoplasm dominated and mast cells aggregates was obscured by the
myeloid cells infiltrates, the histological diagnosis was challenging.
Additional somatic mutations are frequently describe in advanced SM (most with an SM-AHN) some of them appearing to
be of prognostic significance. In our case, VAF mutation support a multilineage involvement of KIT D816V mutation and
the coexistence of multimutated clones in SM-AHN.
References: New developments in diagnosis, prognostication, and treatment of advanced systemic mastocytosis. A
Reiter and al. Blood 2020.
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EAHP22-BMWS-1446
CD4 AND CD8 CO-EXPRESSING T-LARGE GRANULAR LYMPHOCYTIC LEUKEMIA IN AN 86-YEAR OLD FEMALE
WITH A HISTORY OF CHRONIC LYMPHOCYTIC LEUKEMIA
Lucas Massoth* 1
1Pathology, El Camino Hospital, Mountain View, United States
Case Description: An 86 year-old female with a longstanding history of chronic lymphocytic leukemia (CLL),
conservatively managed for over two decades, presented with new worsening anemia and absolute neutropenia. A bone
marrow biopsy was performed for further evaluation.
Biopsy Fixation Details: Formalin-fixed, paraffin embedded tissue with rapid immunodecal treatment.
Frozen Tissue Available: No.
Details of Microscopic Findings: Wright-Giemsa stained peripheral blood shows frequent lymphocytes of small to
medium size with round nuclei, condensed chromatin, and abundant pale cytoplasm with variable granulation. There is
agglutination of red blood cells.
H&E sections of the marrow biopsy show a markedly hypercellular marrow involved by an atypical lymphoid infiltrate
composed of small to medium-sized cells in an interstitial/sinusoidal pattern and forming lymphoid aggregates.
Background marrow elements demonstrate erythroid predominance with left-shifted but complete maturation. Pockets of
granulocyte rich hematopoiesis are present.
The aspirate specimen demonstrates myeloid and erythroid maturation without dysplasia. There are small to mediumsized lymphocytes with round nuclei, condensed chromatin, and pale cytoplasm featuring variable azurophilic granulation.
Background red blood cells show agglutination.
Immunophenotype: Immunohistochemical studies show the atypical cells are CD3+ T cells with extensive sinusoidal
infiltration, including prominent linear arrays. The cells express CD4, CD8, CD2, and CD5. Partial loss of CD7 is
observed.
Flow cytometric analysis shows an atypical T cell population that expresses CD3, CD2, CD5, CD7 (partial loss), CD4,
CD8, CD56, CD57 (subset), and TCR-alpha/beta. The cells are negative for TCR-gamma/delta and only a small subset
appear CD16-positive. No clonal B cell population is present.
Cytogenetics: Cytogenetic studies show a normal female karyotype: 46,XX[20].
Molecular Studies: PCR studies identify clonal TCR gamma and beta gene rearrangements.
PCR studies for STAT3B are negative.
Proposed Diagnosis: T-large granular lymphocytic leukemia arising in the setting of CLL.
Interesting Feature(s) of Submitted Case: This is an unusual case of T-large granular lymphocytic leukemia (T-LGL)
co-expressing CD4 and CD8, arising in patient with a history of CLL. No evidence of CLL was found at the time of T-LGL
diagnosis. Around this time, the patient also developed warm autoimmune hemolytic anemia. Both CD8+ and CD4+ T-cell
LGL share a common etiology of chronic antigen stimulation. CD8+ T-LGL is more frequent and often associated with
autoimmune disease such as rheumatoid arthritis. Meanwhile, CD4+ tumors are more often associated with an underlying
malignancy. As seen in the present case, CD8 and CD4 co-expressing cases may occur.
References: Wang SA. T- and NK-Cell Lymphocytosis. In: Wang SA, and Hasserjian RP, eds. Diagnosis of Blood and
Bone Marrow Disorders. Springer International Publishing, 2018:281-328.
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EAHP22-BMWS-1448
ACUTE MYELOID LEUKEMIA WITH A DER(19)T(1;19)(Q23;13.3) TRANSLOCATION.
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: •24 years old male
•Presents to ER with shortness of breath and chest pain.
•Denied any fever, bleeding or previous history of cardiovascular and pulmonary disorders.
•WBC 67.1 X 103/UL •RBC 2.41 x 106/UL •HGB 7.7 G/DL •HCT 23.7 % LOW •MCV 98.3 FEMTO L •MCH 32 PICO
G •MCHC 32.5 G/DL •PLT 12 X 103/UL •RDW-CV 17.9 % •RDW-SD 63 FEMTO L • • • • • • •Neutrophils 1.34 X10
3/UL –Segs (2%) –Bands (1%) •Lymphocytes (5%) 3.36 X 10 3/UL •Monocytes (20%) 13.4 X 10 3/UL •Eosinophils
(0%) 0 •Basophils (0%) 0 •Others (72%) 48.3 X 10 3/UL • •PT 17 sec •INR 1.4 •APTT 35.8 sec • •LDH 1464 Intern
Unit/L • •D-Dimer >20.00 ug/ml • •Troponin I 0.166 ng/ml •
Biopsy Fixation Details: Formalin fixed tissue
Frozen Tissue Available: No
Details of Microscopic Findings: A: Peripheral blood smear (PBS) with numerous blasts with disperse chromatin
pattern, occasional nucleoli, and scant cytoplasm. Some cells have a binucleated appearance.
B: Blast with granules in the cytoplasm in PBS.
C: Multiple blasts in aspirate material.
D: Bone marrow was suboptimal but shows mononuclear blasts with limited hematopoiesis.
Immunophenotype: •Acute myeloid leukemia. Few blasts concerning for acute promyelocytic leukemia –85% blasts,
3% granulocytic cells, 3% lymphocytoid cells, 8% monocytoid cells.
•Positive: CD33, and MPO (bright).
•Dim positive: CD11c, CD13, CD34, CD38, CD45, and HLA-DR.
•Negative: TdT, CD2, CD3, cCD3, CD4, CD5, CD7, CD8, CD10, CD19, CD20, CD23, and CD79a.
Cytogenetics: Acute myeloid leukemia with a der(19)t(1;19)(q23;13.3) translocation.
Molecular Studies: •FISH study for t(15;17): NEGATIVE
•Negative FISH results for FISH panel probes, including MLL, ETO/AML1, CBFB/MH11, 5q, 7q, and 20q.
Proposed Diagnosis: •Acute myeloid leukemia with 46, XY, der(19)t(1;19)(q23;13.3)
Interesting Feature(s) of Submitted Case: •We present a case of AML with a der(19)t(1;19)(q23;13.3), as its sole
cytogenetic abnormality. •Although the t(1;19)(q23;p13) translocation is frequent in cases of acute B cell lymphoblastic
leukemia, it is very uncommon in AML, with only 5 cases being reported in the literature 1-3, including a case with a
different bands of involvement (p13;p13.1) recently reported by our group4
•The other AML cases with t(1;19) translocation included the following: a young child with Down’s syndrome who
developed acute myelomonocytic leukaemia after a transient myeloproliferative disorder (1), one case of AML M5
following allografting for common ALL (2) and one case of AML-M4 reported by Troussard et a. (3).
•Our case of t(1;19)(q23;p13.3) is possibly the only one completely characterized with respect to clinical presentation,
morphology and contemporary molecular studies.
•Based on this patient’s good response to treatment, this translocation may result in a good prognosis in AML cases.
However, additional case studies are needed for further characterization.
References: 1) Ma SK et al. “Hand mirror blasts, AML-1, and der(1)t(1;19)-(p13;p13.1).” Leuk. Res., 24 (200). pp95-96.
2) Tchinda J et al. “Novel Der(1)t(1;19) in two pateints with myeloid neoplasias.” Cancer Genet. Cytogenet., 133
(1)(2002), pp 61-65.
3) Troussard et al. “Heterogeneity of t(1:19)(q23;p13) acute leukemias; British Journal of Haematology, 1995; 89; p516526.
4) McAlice M, et al. A rare case of acute myeloid leukemia with der(1)t(1;19)(p13;p13.1). Leuk Res Rep. 2019 Jun
8;12:100175.
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EAHP22-BMWS-1457
HEPATOSPLENIC T-CELL LYMPHOMA IN A PATIENT WITH FREQUENT CANNABINOID CONSUMPTION
Catrine Dahlstedt-Ferreira* 1, Tiago C Maia2, José Cabeçadas2
1Anatomic Pathology, HOSPITAL GARCIA DE ORTA, EPE, 2Anatomic Pathology, Instituto Português de Oncologis
Lisboa Francisco Gentil, Lisbon, Portugal
Case Description: A 40-year-old man presented in 2019 with asthenia, vomiting, anorexia, nocturnal hyperhidrosis,
hepatosplenomegaly and pruriginous lesions without fever or evidence of infection. He had a clinical history of cannabis
consumption. The patient was submitted to a bone marrow biopsy, a CT scan and a PET scan. PET scan showed
hepatosplenomegaly and increased osteomedullary and lymph node metabolism. The patient was treated with IVAC
(ifosfamide etoposide cytarabine). The disease was chemo resistant and he died two years later after multiple hospital
admissions.
Biopsy Fixation Details: AZF (acetic acid-zinc-formalin)
Frozen Tissue Available: No
Details of Microscopic Findings: Bone marrow biopsy, hypercellular, with adequate hematopoiesis, with an intrasinusoidal proliferation of intermediate sized lymphocytes with mild atypia and presence of apoptotic bodies.
Immunophenotype: CD3+, TIA-1+, CD56-/+ (focal), T-cell receptor delta+, CD20-, MPO-, CD34-, CD1a-, CD30-, T-cell
receptor beta-, EBER-.
Flow: pathologic T cells (CD3+, CD7+, CD2+, CD56+ heterogenous, CD8+ very weak, CD38+, CD45+ strong, CD4-,
gamma-delta TCR-, CD34-, CD117-).
Cytogenetics: Not performed.
Molecular Studies: Not performed.
Proposed Diagnosis: Hepatosplenic T-cell lymphoma
Interesting Feature(s) of Submitted Case: Hepatosplenic T-cell lymphoma is a rare entity which usually presents with
hepatosplenomegaly. This case had the typical clinical presentation, with hepatosplenomegaly diagnosed by CT and PET
scans, systemic symptoms and bone marrow involvement. The bone marrow biopsy showed a sinusoidal infiltration with
neoplastic cells, confirmed with immunohistochemical studies. CT and PET scans showed no lymph node involvement,
which was confirmed in a later lymph node biopsy. Hepatosplenic T-cell lymphoma may arise in the setting of
immunosupression, typically in the cases of organ transplantation. Cannabinoids can inhibit T-cell responses by inducing
immunosupressive cytokines and inhibiting IL-2, which stimulates T-cell division and expansion. T-cells express certain
cannabinoid receptors, giving rise to the question if the regular intake of cannabinoids might induce a state of
immunosupression that could correlate with a microenvironment favorable to the development of this type of lymphoma.
References: Eisenstein TK, MEissler JJ. Effects of Cannabinoids on T-cell function and resistance to infection. J
Neuroimmune Pharmacol 2015; 10(2):204-216
Venkatesh L. Hedge, Mitzi Nagarkatti and Prakash S. Naharkati. Cannabinoid receptor activation leads to massive
mobilization of myeloid-derived suppressor cells with potent immunosupressive properties. European Journal of
Immunology, 2010; 40(12):3358-3371
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EAHP22-BMWS-1461
CONCURRENT BONE MARROW INVOLVEMENT BY ERDHEIM-CHESTER DISEASE AND CHRONIC
MYELOMONOCYTIC LEUKAEMIA
Livia Raso-Barnett* 1, Kristian Bowles2, Elizabeth Soilleux1
1HODS, Cambridge University Hospitals NHS Trust, Cambridge, 2Department of Haematology, Norfolk and Norwich
University Hospitals NHS Foundation Trust, Norwich, United Kingdom
Case Description: This previously fit and well 69-year-old male patient presented with pancytopenia. Peripheral counts at
this point were as follows: WBC 6.0 x10*9/L, Hb 88 g/L, PLTs 47 x 10*9/L, Monos: 1.39 47 x 10*9/L.
Biopsy Fixation Details: 10% neutral buffered formalin, EDTA decalcification.
Frozen Tissue Available: No.
Details of Microscopic Findings: Aspirate morphology shows hypercellular marrow with active trilineage
haematopoiesis, a preserved M:E ratio, increased megakaryocytes with some atypical forms, monocytosis, 8% blasts
and 7% promonocytes. Histology shows similar findings with an additional population of variably sized histiocytic cells,
including Touton-type giant cells with xanthomatous cytoplasm.
Immunophenotype: The histiocytic cells express CD68 (clones KP1 and PGM1), CD163, factor XIIIa, CD4 (weak) and
S100 (focal, weak). They also stain with the BRAF V600E-specific antibody. There is no expression of langerin or CD1a
in the histiocyte population.
Cytogenetics: Not done.
Molecular Studies: Pathogenic frameshift variants in ASXL1, PHF6 and two in TET2 as well as missense variants in
SRSF2 and BRAF, the latter with a significantly lower VAF than the others.
Proposed Diagnosis: Erdheim-Chester disease and Chronic myelomonocytic leukaemia-2.
Interesting Feature(s) of Submitted Case: Concurrent bone marrow involvement by Erdheim-Chester disease and
Chronic myelomonocytic leukaemia-2.
References: See presentation.
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EAHP22-BMWS-1468
SYSTEMIC MASTOCYTOSIS WITH AN ATYPICAL KIT MUTATION (N822K) ASSOCIATED WITH AGGRESSIVE
HEMATOLOGIC NEOPLASMS
Juliana I. Filipe* 1, Tiago Maia1
1Anatomia Patológica, Instituto Português de Oncologia de Lisboa Francisco Gentil, Lisboa, Portugal
Case Description: A 60 year-old man with a long history of cutaneous lesions (urticaria pigmentosa-like). Upon staging of
prostatic adenocarcinoma (Gleason 3+3) was found to have multiple milimetric blastic bone lesions in the femur and illiac
bone along with hepatomegaly upon staging procedures (PET, PET-CT-PSMA). Hemogram showed eosinofilia and
basophilia, along with relative monocytosis. A guided biopsy to a PET-enhancing illiac bone lesions was performed. Bone
marrow trephine (BMT) diagnosed mastocytosis, with no evidence of metastatic carcinoma or associated myeloid
neoplasm. The patient is under conservative therapy with alendronate and antihistamines, with persistent cutaneous
lesions and hepatomegaly but in general good health after 21 months of follow-up: No evidence of disease progression
(including peripheral blood involvement).
Biopsy Fixation Details: AZF (Hammersmith protocol).
Frozen Tissue Available: No.
Details of Microscopic Findings: Bone marrow with myelofibrosis and osteosclerosis associated with multifocal
aggregates of mast cells with spindle cell morphology admixed with eosinophils. Preserved hematopoietic tissue with
reactive features.
Immunophenotype: Mast cells: CD117+,Triptase+,CD25+,CD30+/- and CD2-.
Cytogenetics: Not performed.
Molecular Studies: Sanger sequencing: KIT missense mutation N822K (exon 17).
Proposed Diagnosis: Systemic mastocytosis (with an atypical KIT mutation).
Interesting Feature(s) of Submitted Case: 1 – KIT N822K mutation is not described in mast cell neoplasms with
indolent behaviour, it is known to occur in acute myelod leukeia and is described in single cases of mast cell sarcoma,
deviating from the typical KIT D816V mutation. Despite these data, the patient has been following an indolent clinical
course so far after almost two years of follow-up.
2 - PET-CT PSMA (prostate specific membrane antigen) is considered specific in osseous PET-enhancing lesions for
metastatic prostatic carcinoma. In this case, systemic mastocytosis was diagnosed in a PET-CT PSMA-guided biopsy,
with no evidence of metastatic carcinoma.
References: 1 - Qin, YZ., Zhu, HH., Jiang, Q. et al. Heterogeneous prognosis among KIT mutation types in adult acute
myeloid leukemia patients with t(8;21). Blood Cancer Journal 8, 76 (2018). https://doi.org/10.1038/s41408-018-0116-1
2 - Monnier J., Georgin-Lavialle S., Canioni D., Lhermitte L., Soussan M., Arock M., Bruneau J., Dubreuil P., Bodemer C.,
Chandesris M., Lortholary O., Hermine O., Damaj G. et al Mast cell sarcoma: new cases and literature review.
Oncotarget. 2016; 7: 66299-66309
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EAHP22-BMWS-1469
A CASE OF HEPATOSPLENIC T CELL LYMPHOMA PRESENTING WITH DYSPOIETIC BONE MARROW FEATURES
Penny Wright* 1
1Anatomic Pathology, Canterbury Health Laboratories, Christchurch, New Zealand
Case Description: A 59-year-old woman presented in November 2020 with pancytopenia and splenomegaly. Bone
marrow examination showed a hypercellular marrow with dyspoietic features, raising the possibility of myelodysplasia.
NGS myeloid panel detected no variants and cytogenetic analysis showed a normal karyotype. She was admitted in
January 2021 with pneumonia and severe neutropenia and a blood film showed occasional abnormal lymphoid cells.
Peripheral blood flow cytometry showed an atypical population of gamma/delta T cells positive for CD3, CD7, CD16 and
CD56. A review of her bone marrow concluded with a diagnosis of hepatosplenic T cell lymphoma (HSTCL) with an
intrasinusoidal pattern, estimated at 10-20% of cellularity. Interphase FISH on peripheral blood showed a small clone
29/417 (7%) of cells with three copies of the 7q signals, however, without dividing cells it was not clear whether this
represented trisomy 7 or isochromosome 7q. A repeat bone marrow examination in April 2021 confirmed the
morphological findings with an abnormal T-cell population comprising approximately 20-30% of cellularity. FISH on this
sample, however, showed no evidence of isochromosome 7q, cytogenetic analysis showed a normal karyotype, a
lymphoid gene panel detected no variants and T-cell receptor gamma (TRG) gene rearrangement PCR was negative for
the detection of clonal TCR gamma gene rearrangements. She was considered for allogeneic stem cell transplant and
received two courses of ICE (Ifosfamide, Carboplatin, Etoposide, Mesna) chemotherapy with no improvement in the
hepatosplenomegaly. Repeat bone marrow aspirate in May 2021 showed the same population of abnormal T cells which
constituted approximately 44% of total T cells and 9% of CD45 positive cells. FISH was inconclusive with 17/483 (<4%)
nuclei showed three copies of 7q31 with two copies of the centromere signal which, it was thought, may represent an
isochromosome 7q. She was switched to Alemtuzumab following discussion at the Australasian Lymphoma Alliance T-cell
lymphoma meeting in June 2021. Liver biopsy was recommended and this showed a sinusoidal infiltrate of abnormal T
cells, with the same immunophenotype that was seen in the marrow, which was confirmed by flow cytometry. She
received 3 cycles of Alemtuzumab, however, in August 2021 she suffered further clinical deterioration with persistent
severe pancytopenia. Blood cultures showed Gram-negative bacilli and Klebsiella pneumoniae was grown on culture.
Despite appropriate antibiotic therapy and ongoing supportive care she made no improvement and died in September
2021.
Biopsy Fixation Details: Formalin-fixed paraffin-embedded.
Frozen Tissue Available: No.
Details of Microscopic Findings: Bone and marrow trephines (April and May 2021) Immunostaining highlighted a
patchy interstitial and intra-sinusoidal proliferation of moderate-sized lymphoid cells with increased N:C ratios, fine nuclear
chromatin and small nucleoli. These abnormal T cells were positive for CD2 (weak), CD3 (weak), CD7 and CD56 (weak).
These cells constituted approximately 20-30% of marrow cellularity and appeared negative for CD4, CD5, CD8, CD20,
granzyme B, CD34, TdT, CD79a, ALK, CD123, CD117 and EBER. Liver biopsy (June 2021) showed a sinusoidal infiltrate
of moderately pleomorphic, moderate sized lymphoid cells. Immunostaining showed that these cells were almost entirely
T cells which showed weak CD3 and CD56 positivity, and were negative for CD4, CD8, CD5 and CD30.
Immunophenotype: Peripheral blood flow cytometry February 2021 showed an atypical T-cell population constituting
33% of lymphocytes with an absolute count of 0.63 x 10(9)/L. These cells were weakly positive for CD3 and CD7, and
positive for CD16 and CD56, and negative for CD4 and CD5. There was very weak CD8 expression and this population
expressed the gamma/delta receptor. Bone marrow April 2021: Flow cytometry analysis demonstrated a population of
abnormal CD3+/CD5- T cells (approx 49% of total T cells, 13% of CD45 positive cells). These cells were positive for CD3
(weaker than remaining normal T cells), CD16, CD56, CD2, CD7 and TCR gamma/delta (very weak), mostly negative for
CD52 and all were negative for CD5, CD4, CD8, CD10, CD57, CD1a, CD30 and CD25. In the liver biopsy of June 2021
flow cytometry analysis demonstrated a population of abnormal CD3+/CD5- T cells, (74% of total T cells, 70% of lymphoid
cells). These cells were positive for CD3 (weaker than remaining normal T cells), CD2, CD7 (weak), CD16 and CD56,
negative for CD5, CD4, CD8, CD10, CD57, CD1a and CD25.
Cytogenetics: Bone marrow December 2020: Normal female karyotype. Peripheral blood FISH March 2021: Interphase
FISH using a Vysis RELN (7q22.1-q22.2) and TES (7q31.2) probe set showed a small clone 29/417 (7%) of cells with
three copies of the RELN and TES signals. Bone marrow April 2021: Normal female karyotype. FISH showed no evidence
of isochromosome 7q. Bone marrow aspirate May 2021: FISH was inconclusive with 17/483 (<4%) nuclei showed three
copies of 7q31 with two copies of the centromere signal which, it was thought, may represent an isochromosome 7q.
Molecular Studies: Bone marrow December 2020: Myeloid NGS panel detected no variants. Bone marrow April 2021:
Lymphoid NGS panel detected no variants.
Proposed Diagnosis: Hepatosplenic T cell lymphoma (HSTCL)
149

Interesting Feature(s) of Submitted Case: The pathogenesis of cytopenias in patients with HSTCL is not well defined
and bone marrow specimens of patients with HSTCL commonly show morphologic evidence of dyspoiesis that does not
appear to be related to myelodysplasia.
References: Ref: Hum Pathol 2016 Apr;50:109-17. Dyspoietic changes associated with hepatosplenic T-cell lymphoma
are not a manifestation of a myelodysplastic syndrome: analysis of 25 patients Mariko Yabe, L Jeffrey Medeiros, Guilin
Tang, Sa A Wang, Keyur P Patel, Mark Routbort, Govind Bhagat, Carlos E Bueso-Ramos, Jeffrey L Jorgensen,
Rajyalakshmi Luthra, Weina Chen, Tariq Muzzafar, Rashmi Kanagal-Shamanna, Joseph D Khoury, Yahya Daneshbod,
Masoud Davanlou, Shaoying Li, Ken H Young, Roberto N Mirand
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EAHP22-BMWS-1470
MAST CELL SARCOMA INVOLVING BONE MARROW AND SPLEEN
Horatiu Olteanu* 1, Min Shi1, Karen Rech1
1HEMATOPATHOLOGY, MAYO CLINIC, Rochester, United States
Case Description: The patient is a 19-year-old female with a 3-year prior history of ovarian dysgerminoma (20 cm
tumor), treated with left oophorectomry and adjuvant chemotherapy with BEP. Subsequent follow-up including imaging
(PET scan) showed no evidence of disease, but 2 years later noted the presence of abnormal bone lesions. A
subsequent biopsy was reportedly negative. The patient is now presenting with anemia and hematemesis, due to a
gastric ulcer noted on upper GI endoscopy. She was also found to have marked splenomegaly (21 cm) on a recent CT
scan. A bone marrow biopsy was performed and submitted in consultation from an outside institution.
Biopsy Fixation Details: Posterior iliac crest bone aspirate and core biopsy with formalin fixation
Flow cytometry was also performed on fresh bone marrow aspirate preserved in RPMI medium, at the referring institution.
Frozen Tissue Available: None
Details of Microscopic Findings: A review of the periperal blood smear revealed severe anemia and thrombocytopenia,
and mild eosinophilia with no cytologic abnormalities. The bone marrow biopsy was normocellular for age (80%) with
normal erythropoiesis and granulopoiesis, and slightly increased megakryopoiesis. In additiont, the bone marrow aspirate
and core biopsy show an increased population of atypical mast cells, including large, osteoclast-like forms, admixed with
small to medium-sized cells with a subset of elongated forms and abnormal granulation.
Immunophenotype: Flow cytometry performed at the referring institution showed no evidence of a hematologic
malignancy.
Immunohistochemical stains for CD2, CD3, CD4, CD5, CD7, CD8, CD15, CD20, PAX5, CD30, CD138, AFP, ALK, OCT3/4, SALL4, PAX5, podoplanin (D2-40), CD117, CD25, granzyme B, TIA1, EMA, CD43, CD61, CD163, cyclin D1,
lysozyme, S100, CD45, OCT-2, CD68, CD33, MUMT1, tryptase, and EBER were performed on the bone marrow core
biopsy. The neoplastic mast cell were positive for CD117, tryptase, CD30, CD2 and CD25. There was no
immunophenotypic evidence of lymphoma, dysgerminoma, or other chronic myeloid malignancy.
Cytogenetics: Normal female karyotype
Molecular Studies: KIT D816V mutation
Proposed Diagnosis: Mast cell sarcoma
Interesting Feature(s) of Submitted Case: Rare ocurrence of mast cell sarcoma in bone marrow, corroborated by
similar morphologic and immunopehnotypic findings in subsequent splenectomy specimen. The prior diagnosis of nonhematologic malignancy represented a confounding factor.
References:
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