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Introduction

Indolent B-cell lymphoproliferative disorders are associated
with bone marrow involvement in a majority of patients.1

The extent of marrow involvement and resultant cytopenias
are variable, which are most significant in hairy cell leuke-
mia. Several other subtypes of lymphoproliferative disorders
can present with varying degrees of fibrosis, which is usually

grade 1 to 2 and the primary pathology is typically evident.
More severe degrees of fibrosis canmimicmyeloproliferative
disorders or myelodysplastic syndromes (MDS) and lead to
diagnostic delays. Reports from the pre-Rituximab era have
indicated inferior outcomes in patients presenting with
marrow fibrosis, indicating a potential prognostic impact
that needs to be validated in the current era.2 We report a
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Abstract Bone marrow fibrosis with lymphoproliferative disorders is rare with the exception of
hairy cell leukemia and nodular sclerosis Hodgkin’s lymphoma. We report the case of a
63-year-old gentleman with indolent B-cell lymphoma presenting with myelofibrosis
and aplasia. He was evaluated for pancytopenia with no organomegaly or lymphade-
nopathy. Bone marrow aspiration was a dry tap and biopsy revealed a hypocellular
marrow with a cellularity of 10 to 20% with absent megakaryocytes and grade 2 to 3
reticulin fibrosis. Myeloproliferative neoplasms were ruled out based on morphology
and absence of myeloid mutations on next-generation sequencing. Further sections
revealed interstitial infiltrates of lymphoid cells with round, clumped chromatin and
inconspicuous nucleoli, which on immunohistochemistry (IHC) were positive for CD20
and BCL2, and negative for CD5, CD10, BCL6, annexin A1, cyclin D1, and TdT. The final
diagnosis was thus confirmed as CD5-negative low-grade B-cell lymphoma and he was
initiated on therapy with a combination of Bendamustine and Rituximab. He had
resolution of symptoms and cytopenia after six cycles of the same. Presence of
significant myelofibrosis on the background of a hypocellular marrow can mimic
several subtypes of myeloproliferative neoplasms or myelodysplastic syndromes,
providing a diagnostic challenge. IHC is essential in determining the exact subtype
to decide further therapy. Based on literature search, only a handful of patients with
this presentation have been described and this case will be a valuable addition to the
same.
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patient with low-grade B-cell lymphoma who presented
with uncommon findings of bone marrow aplasia and grade
2 to 3 fibrosis and provide a short summary of diagnostic and
clinical correlates.

Case Report

Mr. H, a 63-year-old gentleman with no prior comorbidities,
presented with anorexia and generalized weakness for
1 month. On evaluation elsewhere, he was noted to have
bicytopenia with a hemoglobin concentration of 7.9 g/dL,
white blood cell (WBC) count of 1,400/µL (N70%, L19%), and
platelet count of 87,000/µLwith no atypical cells onperipheral
smear. A bone marrow aspiration resulted in a dry tap, and
biopsy revealed the presence of a hypocellular marrow (�20%
cellularity) with grade 3 reticulin fibrosis. Due to persistent
cytopenia, he was referred to us for further evaluation.

Initial examination was unremarkable except palpable
hepatomegaly 2 cm below the right costal margin. There was
no lymphadenopathy or other significant findings. Prelimi-
nary investigations were similar to outside reports, with no
abnormal cells noted on peripheral smear. Liver and renal
function tests and autoimmune markers were negative. A
bone marrow examination was repeated, which again
resulted in a dry tap. Trephine biopsy revealed a hypocellular
marrowwith a cellularity of 10 to 20% associatedwith absent
megakaryocytes and grade 2 to 3 reticulin fibrosis (►Figs. 1

and 2). On further sections, interstitial infiltrates of small-
sized lymphoid cells with round, clumped chromatin and
inconspicuous nucleoli were noted. These cells were positive
for CD20 and BCL2, and negative for CD5, CD10, BCL6,
annexin A1, cyclin D1, and TdT on immunohistochemistry
(IHC). Fluorescent in situ hybridization (FISH) panel for MDS
and next-generation sequencing (NGS) for myeloid muta-
tions were initially sent, both of which were negative.

Fluorodeoxyglucose positron emission tomography
(FDG-PET) scan showed faint diffuse skeletal uptake with

a maximum standardized uptake value (SUV max) of
2.5, with no other focal lesions. He was thus diagnosed as
CD5/CD10-negative indolent-grade B-cell lymphoma, likely
marginal zone lymphoma.

He was initiated on chemotherapy with Bendamustine–
Rituximab, which was associated with significant symptom-
atic improvement. After 3 cycles, Hbwas 10 g/dL,WBC 2,500/
µL (N52%, L18%), and platelets 126,000/µL. A bone marrow
examination repeated after 3months to assess any change in
fibrosis and cellularity was again a dry tap. Biopsy demon-
strated minimal improvement in cellularity (�30%) with an
increase in myeloid precursors.

Chemotherapy was continued for another three cycles,
following which his WBC count stabilized at 2,500 to 2,700/
µL. Repeat FDG-PET scan did not show any lesions. He
continues to be free of symptoms and is on regular follow-up.

Discussion

Bone marrow fibrosis occurring along with indolent B-cell
lymphoma has been observed in 5 to 10% patients in various
series.3,4 Although marrow fibrosis is a prominent finding
with several subtypes of lymphoma, including hairy cell
leukemia and nodular sclerosis Hodgkin’s lymphoma, grade
2 to 3 fibrosis with marrow aplasia at presentation is
uncommon and can potentially mask the underlying diagno-
sis. Our patient demonstrates the above phenomenon and
provides several important teaching points.

The presence of organomegaly, marrow fibrosis, and a dry
bone marrow aspirate can mimic several subtypes of myelo-
proliferative neoplasms (MPNs). In our patient, initial evalua-
tionwas directed toward the same. Both these were ruled out
by the absence of myeloid mutations by NGS and later by the
finding of lymphoid aggregates. It is important to remember
that up to 10% of patients with MPNs can be triple negative
(without a JAK2/CALR or c-MPL driver mutation), andmust be
carefully ruled out based on morphology and IHC.5 NGS is the
most sensitive test in routine practice to detect myeloid
mutations and must be used wherever possible.

Fig. 1 Bone marrow trephine biopsy showing a hypocellular marrow
with approximately 10% cellularity and interstitial infiltrates of small
sized lymphoid cells. H&E, 100X.

Fig. 2 High power view of bone marrow trephine biopsy showing
small lymphoid cells and grade 2–3 fibrosis. H&E, 400X.
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Once indolent lymphoma is suspected, IHC offers the
best method of further subclassification. A CD5-negative/
CD10-negative phenotype can be observed in marginal zone
lymphoma, hairy cell leukemia, lymphoplasmacytic lympho-
ma, chronic lymphocytic leukemia, and certain subsets of
follicular lymphoma.6 From a clinical standpoint, this differ-
entiation is essential for determining therapeutic options and
expected outcomes.

Approximately 100% of patients with hairy cell leukemia
demonstrate positive staining for annexin A1, which was
negative in our patient.7 Annexin A1 also stains background
T cells andmyeloid cells, and negative staining is a significant
finding. We also noted negative staining for cyclin D1 and
CD5,whichmakesmantle cell lymphoma extremely unlikely.
Rarely patients with mantle cell lymphoma may be CD5
negative, but still demonstrate positive staining for cyclin
D1.8 Based on these findings, our patient likely had marginal

zone lymphomawith isolatedmarrow involvement andwith
no other lesions noted on PET scan. Only a handful of reports
with similar presentation are available on literature search,
and we summarize two reports of two patients with mar-
ginal zone lymphoma with very similar findings to our
patient (►Table 1).9,10

Several cell types contribute to the pathogenesis of fibrosis
in patients with lymphoma. Along with the tumor cells, mast
cells, T-helper cells, and megakaryocytes are shown to con-
tribute to the production of profibrotic cytokines.11 Trans-
forming growth factor-β (TGF-β) plays a major role in
mediating the final phenotype, by activating myofibroblasts
and modifying the extracellular matrix in the bone marrow.12

One of the cases cited above demonstrated increased immu-
nohistochemical staining with anti-TGF-β antibodies in the
marrow, lending support to this mechanism. A possible link
betweenmyelofibrosis and lymphomahasbeenobservedwith

Table 1 Comparison of salient features of two other reports of marginal zone lymphoma presenting with significant marrow
fibrosis

Tsutsui et al10 Matsunaga et al9 Our patient

Age (y) 71 73 63

Initial symptoms Splenomegaly Fever and malaise Fever and malaise

Hb (g/dL) 6.9 8.4 7.9

TLC (cells/µL) 1,000 N/A 1,400

Differential count N 20, L45 ALC 5,600/µL N70, L19

Platelets (cells/µL) 91,000 84,000 87,000

Others Peripheral blood flow
cytometry positive for CD19,
CD20, HLA-DR, IgM, IgD, and
lambda, and negative for
CD5, CD10, and CD43

BM aspirate Dry tap Dry tap Dry tap

BM biopsy MF-2 with increased
megakaryocytes

Diffuse fibrosis with atypical
lymphocytes

Fibrosis grade 2–3 with
markedly hypocellular
marrow and interstitial
infiltrates of atypical
lymphoid cells

Mutations JAK2/CALR/MPL: negative N/A JAK2/CALR/MPL and myeloid
mutations negative on NGS
panel

Other biopsy Splenic biopsy Splenic biopsy

IHC pattern Positive for CD20 and
negative for CD5, CD10,
CD23,
cyclin D1, SOX11, and LEF1

Positive for CD20, and
negative for CD5, CD10,
CD43, bcl-2, and cyclin D1

Positive for CD20, and
negative for CD5, CD10,
annexin A1, BCL6, cyclin D1,
and Tdt

Treatment Rituximab 375mg/m2 weekly
for six wk followed by
maintenance

Cyclophosphamide and
fludarabine for six cycles

Bendamustine–Rituximab for
six cycles

Outcome Resolution of splenomegaly
and counts

Resolution of counts and
symptoms. Died of CMV
pneumonitis after 13 mo

Resolution of counts with
mild leucopenia (TLC 2,700/
µL) and resolution of
symptoms

Abbreviations: ALC, absolute lymphocyte count; BM, bone marrow; CALR, calreticulin; CMV, cytomegalovirus; Hb, hemoglobin; HLA-DR, human
leukocyte antigen-DR; IHC, immunohistochemistry; JAK2, Janus kinase 2; MPL, myeloproliferative leukemia virus oncogene; TLC, total leukocyte
count.
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the finding of an increased incidence of lymphoproliferative
disorders in patients with myelofibrosis, which may be in-
creased after treatment with JAK1/2 inhibitors.13

The prognostic impact of fibrosis in patients with lympho-
ma is debatable. Older studies reported inferior outcomes in
patients presenting with fibrosis, but the significance of the
same in the current treatment era is debatable.2 Our patient
was treated with a combination of Bendamustine and Ritux-
imab,which is associatedwithsignificant responsesand iswell
tolerated, even in elderly patients.14Our patient had improve-
ment in all three cell lines and continues to be asymptomatic.
He is on regular follow-up with a plan to reinstitute Ritux-
imab-based treatment in case of disease relapse.

A prospective evaluation of patients with lymphoprolifer-
ative diseases presenting with bone marrow fibrosis would
enable identification of any prognostic impact of the same.

Conclusion

To summarize, our patient demonstrates an atypical presen-
tation of indolent B-cell lymphoma, which can potentially
mimic other hematologic diseases.

MPNs are an important differential and should be ruled
out. Careful evaluation of morphological and immunohisto-
chemical findings is essential to arrive at a timely diagnosis.
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