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Dear Editor,

Primary bone marrow lymphoma (PBML) is a rare form of lym-
phoma that originally arises in the bone marrow. The criteria for
diagnosis of PBML include (a) pathological evidence of isolated
bone marrow (BM) infiltration regardless of peripheral blood in-
volvement, (b) absence of nodal or extranodal involvement, (c)
no evidence of tumor formation, (d) no evidence of bony tra-
becular destruction on BM biopsy, and (e) exclusion of leuke-
mia/lymphoma that involves the BM such as chronic lympho-
cytic leukemia (CLL)/small lymphocytic leukemia. The majority
of PBMLs are confirmed to be diffuse large B-cell ymphomas
(DLBCLs), with rare cases of other types of B-cell non-Hodgkin
lymphomas (B-NHLs) reported as PBML [1]. The co-existence
of PBML and other hematopoietic disorders has not been re-
ported to date. We report a patient diagnosed as having PBML/
B-NHL and essential thrombocythemia (ET) concomitantly. The
Institutional Review Board of Yongin Severance Hospital, Yon-

gin, Korea, approved this study (IRB No. 9-2021-0005) and
waived the need for informed consent.

A 72-year-old female with no specific medical history visited
an outpatient clinic at Yongin Severance Hospital in August 2020
with a five-year history of intermittent palpitation. She exhibited
leukocytosis and thrombocytosis with a white blood cell (WBC)
count of 22.87 x 10%/L (42% neutrophils, 51% lymphocytes, 5%
monocytes, 2% eosinophils), hemoglobin of 132 g/L, and plate-
let count of 1,260x 10%L in the complete blood count (CBC).
Approximately 17% atypical lymphocytes, which had abundant
cytoplasm and occasionally showed a cleaved nucleus, were
observed on a peripheral blood smear (Fig. 1A, B). Peripheral
blood flow cytometry (Beckman Coulter, Miami, FL, USA) re-
vealed a monoclonal B-cell population with kappa light chain
restriction. These cells were strongly positive for CD19, CD20,
CD79b, and surface immunoglobulin (slg) kappa light chain,
and negative for CD5, CD10, FMC7, CD23, CD38, CD138, and
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Fig. 1. Peripheral blood and bone marrow findings of primary bone
marrow B-cell non-Hodgkin lymphoma with essential thrombocy-
themia. (A) Atypical lymphocytes with abundant cytoplasm and dense
chromatin, and thrombocytosis on the peripheral blood smear (Wright-
Giemsa stain, x100). (B) Atypical lymphocyte with a cleaved nu-
cleus on the peripheral blood smear (Wright-Giemsa stain, x100).
(C) Medium-sized atypical lymphocytes with an occasional indented
or a cleaved nucleus on the bone marrow aspiration smear (Wright-
Giemsa stain, x100). (D) Atypical lymphocyte with a cleaved nu-
cleus on the bone marrow aspiration smear (Wright-Giemsa stain,
x 100). (E) Markedly increased number of mature megakaryocytes
with hyperlobulated nuclei often forming clusters (hematoxylin and
eosin, x20). (F) Paratrabecular infiltrate of B-cell non-Hodgkin lym-
phoma in the bone marrow biopsy section (BCL2 stain, x20).

slg lambda light chain. This monoclonal B-cell population ac-
counted for 62% of the total lymphocytes. Although BM aspira-
tion was dry-tapped, some atypical lymphocytes, which were
larger than the surrounding small lymphocytes and occasionally
had an indented or cleaved nucleus, were observed on the BM
aspirate smear (Fig. 1C, D). BM biopsy showed marked mega-
karyocytic hyperplasia, in which abnormal large and giant mega-
karyocytes with hypersegmented nuclei were occasionally ob-
served (Fig. 1E). Multifocal non-paratrabecular and paratrabec-
ular infiltrates of small to medium-sized lymphocytes were ob-
served, which were immunohistochemically positive for BCL2
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and CD20, and negative for BCL6, cyclin D1, ZAP-70, and CD138
(Fig. 1F). The atypical lymphocytes were focally positive for CD5
and CD23.

Clonality analysis, next-generation sequencing (NGS), karyo-
type analysis, and FISH were performed on the available BM
aspirate. Clonal rearrangements in Ig heavy chain variable 3 fam-
ily (IGHV3-23; 64.8% of total reads) and Ig kappa light chain
variable 3 family (IGKV3D-20; 48.1% of total reads) were dem-
onstrated using LymphoTrack (Invivoscribe Technologies, San
Diego, CA, USA). NGS was performed using the NextSeq 550Dx
platform (lllumina, San Diego, CA, USA) and a custom panel
targeting 497 genes associated with hematopoietic disorders;
somatic variants of MYD88 p.Val217Phe (17.5% variant allele
frequency [VAF]) and JAK2 p.Val617Phe (16.3% VAF) were de-
tected (Fig. 2A, B). Trisomy 12 was suspected from copy num-
ber analysis using NGS data (Fig. 2C) and confirmed using G-
banding: 47 XX,+12[41/46,XX [16]. The t(14;18)(q32;q21) was
not detected by FISH. No paraprotein was detected in protein
electrophoresis. There was no definite evidence of lymph node
enlargement or splenomegaly in computed tomography scans
of the neck, chest, abdomen, and pelvis. No discernible fluoro-
deoxyglucose uptake suggesting malignant processes was ob-
served in positron emission tomography-computed tomography.

Given these ambiguous findings, several B-NHLs needed to
be discriminated. There was more support for the possibility of
atypical CLL or non-CLL lymphoma than for classical CLL based
on the negative staining for CD5 and CD23 and detection of tri-
somy 12. Morphologically aberrant lymphocytes and prolym-
phocytic cells are more frequent in atypical CLL with trisomy 12
[2]. However, CD5- and CD23-negative atypical CLL are very
rare, and trisomy 12 is found in other lymphomas, such as man-
tle cell lymphoma and late-stage follicular lymphoma (FL) [2-4].
Among the several reported cases of a concomitant diagnosis of
CLL and myeloproliferative neoplasm (MPN), none was a defi-
nite atypical CLL [5]. The possibility of high-grade FL was as-
sessed since CD10 and BCL6 tend to diminish as the FL grade
increases [6]. Similarly, 1(14;18)(q32;g21) is infrequent in grade-3
FL [7]. Leukemic manifestation in PBML with the FL histological
subtype is common [1]. More than 90% of lymphoplasmacytic
lymphomas have MYD&8 variants, most of which are p.Leu265Pro;
however, p.Val217Phe was detected in this case. Owing to its
low prevalence, the biological role of the MYD8E8 p.Val217Phe
variant has not been clarified. However, it may contribute to lym-
phomagenesis related to nuclear factor kappa B activation, con-
sidering its recurrent nature and location within the MyD88 Toll/
interleukin-1 receptor domain [8]. DLBCL was morphologically
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Fig. 2. |dentification of somatic variants from bone marrow aspirates using the Integrative Genomics Viewer (Broad Institute, Cambridge, MA,
USA). A custom targeted panel sequenced on the NextSeq 550Dx platform (lllumina, San Diego, CA, USA) detected (A) MYD8S p.Val217Phe

(NM_002468.4:c.649G >T) at a variant allele frequency (VAF) of 17.
of 16.3%. (C) Trisomy 12 identified from off-target read analysis using
ber variation was performed using germline data from skin fibroblast-

ruled out [3].

A watch-and-wait strategy was applied as an FL-oriented treat-
ment, and oral hydroxyurea and aspirin were administered for
ET. Ten months after the diagnosis, the patient did not show any
symptoms, and the CBC indicated a WBC count of 12.43x 10%L
(79% lymphocytes), hemoglobin of 98 g/L, and platelet count of
308 x 10%L. Although a poor prognosis is generally predicted in
PBML patients, the prognosis is significantly dependent on the
histological subtype, which can explain the clinical outcome of
our patient [1].

Patients with MPN have an increased risk of lymphomas. Al-
though the relationship is uncertain, there may be shared patho-
genic mechanisms occurring in early events of the hematopoi-
etic process that increase the risk of both MPN and lymphoma
[9]. Progressively increased genomic instability in MPN can lead
to other lymphoma-related genetic variants [10].

284 www.annlabmed.org

5% and (B) JAKZ p.Val617Phe (NM_004972.3:c.1849G >T) at a VAF
next-generation sequencing (arrow). Data normalization for copy num-
derived DNA.

In conclusion, we report the first case of a concomitant diag-
nosis of PBML and MPN. Although the type of B-NHL was never
specified and a diagnosis of PBML cannot be confirmed if the
B-NHL is a lymphoma involving the BM (such as atypical CLL),
this case shows that a comprehensive evaluation including mo-
lecular diagnostic tools can play a more important role in the di-
agnosis of lymphoma with unusual features and co-existing he-
matopoietic disorders.
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