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Abstract

Splenic diffuse red pulp small B-cell lymphoma (SDRPL) is an ex-
tremely rare B-cell lymphoma. The disease is typically indolent and
treatment with splenectomy usually results in durable remissions.
Here, we present a case of an extremely aggressive course of SDRPL
with transformation to diffuse large B-cell lymphoma and multiple re-
lapses immediately following cessation of immunochemotherapy. We
provide results from whole-exome sequencing from debut of SDRPL
and from following transformed stages and identified a novel somat-
ic mutation in RBI as the possible driver of this aggressive disease,
which has not been reported earlier in SDRPL.
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Introduction

Splenic diffuse red pulp small B-cell lymphoma (SDRPL) is a
rare and indolent subgroup of splenic B-cell lymphomas [1, 2]
with only a few cases previously published [3, 4]. The genom-
ic landscape of SDRPL is not well known. Here we present an
unusual aggressive course of transformed SDRPL which we
investigate with sequential whole-exome sequencing (WES)
during chronic and transformed stages. We identified a novel
somatic mutation in the tumor suppressor gene RBI as the po-
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tential driver of this aggressive disease, which has not been
reported in SDRPL earlier [3, 5-7].

Case Report

Investigations

A 57-year-old female presented with fatigue, abdominal pain,
nausea, fever, and headache through 1 week. Clinical examina-
tion revealed distended abdomen, pain in the lower left quad-
rant and splenomegaly.

Diagnosis

Laboratory work revealed white blood cell count (WBC) of
117,000/uL with lymphocytes of 113.76 and neutrophils of
2.32, hemoglobin (Hb) of 11.9 g/dL, platelet (PLT) count of
108,000/uL and lactate dehydrogenase (LDH) at 630 U/L. A
whole-body 18F-FDG positron emission tomography-comput-
ed tomography (PET-CT) scan showed inhomogeneous FDG
uptake in a markedly enlarged spleen and bone marrow (BM).
Bone marrow biopsy (BMB) showed infiltration from a mature
B-cell non-Hodgkin lymphoma (NHL) (Fig. 1d, e), in contrast
peripheral blood (PB) smear showed signs of transformation
with many large lymphocytes.

Due to the discrepancy in the first BM findings and PB
morphology with marked lymphocytosis and many medium
to large lymphocytes in addition to the enlarged spleen, a di-
agnostic splenectomy was performed to exclude a high-grade
lymphoma.

The pathological examination of the splenic tissue re-
vealed an expanded red pulp showing massive infiltration of
small to medium sized B-lymphocytes with a variable pro-
liferation rate ranging from 10-40% by Ki-67 index. Immu-
nohistochemistry and flowcytometry revealed positivity for
PAXS, CD20, CD79a, BCL2, and IgM-lambda clonality while
CD5, CD10, BCL6, MUMI, CYDI1, SOX11, CD23, CDllc,
CD103, CD25, CD30, EBER and BRAF were negative and
no ¢-MYC overexpression. There were only focal rests of fol-
licular dendritic reticulum in areas representing the white pulp.
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Figure 1. (a) Spleen with SDRPL, (b) CD20 (red) and Ki-67 (brown) double stain (DS), (c) CD21-spleen showing minimal follicu-
lar dendritic networks, (d) first BM with nodular and interstitial infiltration with small and medium sized lymphocytes, (e) first BM
with low proliferations rate in Ki-67 in nodular infiltration, (f) BM with DLBCL, (g) high proliferations rate in DLBCL, and (h) PAX5
with severe BM infiltration from DLBCL. SDRPL: splenic diffuse red pulp small B-cell lymphoma; BM: bone marrow; DLBCL: dif-

fuse large B-cell lymphoma.

The case was classified as an SDRPL (Fig. la-c).
Treatment

Due to the indolent nature of the lymphoma, the low prolif-
eration rate by Ki-67 of 10-40% in BM and spleen and LDH
of 238 U/L after the splenectomy was considered as sufficient
treatment. After 1 month, the patient was readmitted with fe-
ver, fatigue, and night sweats. Laboratory test revealed WBC
of 237,000/uL, Hb of 4.2 g/dL, PLT of 328,000/uL and LDH
of 2,263 U/L. Subsequent BMB and PB examinations con-
firmed a diffuse large B-cell lymphoma (DLBCL) (Fig. 1d-f).
A whole-body CT showed no enlarged lymph nodes. Lumbar
puncture (LP) did not reveal lymphoma cells in the cerebro-
spinal fluid (CSF). The patient was treated with six courses of
rituximab, cyclophosphamide, doxorubicin, vincristine, and
prednisolone, and achieved complete remission (CR). Two and
a half months after, the patient was readmitted with fever, de-
creased tonus in the left arm and pain in the left leg persisting
throughout 4 weeks. A PET-CT revealed extensive FDG uptake
corresponding to the course of the left sciatic nerve (Fig. 2). A
BMB confirmed relapse of DLBCL. A magnetic resonance im-
aging (MRI) of the brain showed pararhyme meningeal thick-
ening, whereas LP did not reveal lymphoma cells in the CSF.
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Second-line treatment with rituximab, ifosfamide, carboplatin
and etoposide was initiated. The patient’s symptoms were re-
duced, and a new BMB and PET-CT showed CR. Three weeks
later, the patient was readmitted with frontal headache radiating
to the neck, nausea, vomiting and fatigue through 1 week. An
MRI of brain showed leptomeningeal thickening and affection
of the vestibular nerve, and signs of increased intracranial pres-
sure with flattened papilla. High dose methylprednisolone was
initiated. In 2 days, the patient developed a peripheral facial pa-
resis, left oculomotor nerve palsy and neurogenic pain radiating
to the lower limbs. An MRI of brain did not reveal additional
pathological findings; however, an LP confirmed CNS-relapse
with infiltration of DLBCL in the CSF (Fig. 1c). A new BMB
displayed minimal infiltration of the DLBCL. Treatment with
four series of methotrexate, cytarabine, thiotepa and rituximab
was initiated, and the symptoms disappeared. A new CR was
achieved (by PET-CT, MRI of brain and LP) and brain electrical
activity mapping (BEAM) conditioning was initiated followed
by autologous stem cell transplantation (autoSCT).

Follow-up and outcomes

Three weeks after autoSCT, laboratory work revealed WBC of
46,000/uL and LDH of 1,506 U/L. In 2 days, LDH increased
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Figure 2. (a) PET-CT at diagnosis with enlarged spleen with inhomogeneous FDG uptake. (b) PET-CT from first relapse with
extensive FDG uptake corresponding to the course of the left sciatic nerve. PET-CT: positron emission tomography-computed

tomography.

to 5,270 U/L. The patient developed headache. A new BMB
revealed relapse of the DLBCL. Prednisolone and cytarabine
were initiated. Over 2 days, the patient developed speech dif-
ficulties and loss of vision, and passed away shortly after, 16
months after the diagnosis was given.

Retrospectively, WES, and RNA-sequencing were per-
formed on diagnostic BM and spleen tissue. In addition, the
same studies were done on mononuclear cells from PB from
first relapse, using our personalized medicine pipeline [8]. In
all samples, a somatic loss-of-function mutation in RBI R251"
(c.751C>T) with variant allele frequency (VAF) ranging 58-88%
was found. Furthermore, in all samples copy number (CN) loss
of CDKN2A and CDKN2B (CN = 0) was found. The diagnostic
BM sample revealed a somatic mis-splicing variant in PPP2R5A
(c.808-1G>T) in VAF 10%; however, this variant was not seen
in samples from the spleen or PB from first relapse. Overall, no
signs of microsatellite instability or gene fusions were seen.

Discussion

In previous cases, primary treatment consists of splenectomy
or immunochemotherapy followed by splenectomy [3, 5, 6].
Previous cases indicate that primary treatment with splenec-
tomy might be a sufficient treatment [5].
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Although SDRPL often is indolent, more aggressive cours-
es of SDRPL have been reported. In a case series with 17 pa-
tients with SDRPL, two patients died due to progression and
four patients had clinical progression after splenectomy with
liver, skin, testicular and systemic involvement [3]. In one of
these patients, DLBCL transformation was found in a lymph
node biopsy; however, follow-up was missing [3]. Previously,
gain-of-function mutations in the NOTCHI and NOTCH?2 genes
in B-cell lymphomas have been linked to a more aggressive
clinical phenotype [9-11]. Mutations in NOTCHI have also
been associated with Richter’s transformation in chronic lym-
phoid leukaemia [12]. Furthermore, in follicular lymphoma
NOTCHI mutation has been associated with splenic involve-
ment and transformation to DLBCL [13]. The genomic land-
scape of SDRPL is poorly understood and only a few studies
have investigated the prognostic impact of specific somatic mu-
tations. A study of 19 patients with SDRPL showed that among
five patients with a more aggressive phenotype of SDRPL, two
patients had NOTCH1 mutations, one patient had MAP2K mu-
tations, and one patient had mutations in 7P53 [5]. The study
revealed a heterogenous cytogenetic spectrum including com-
plex karyotype (two patients), del(17p) (three patients), IGH-
rearrangements (three cases) and 13 patients had various copy
number alterations [S]. A previous study performed WES on 10
cases of SDRPL, afterwards a panel of 106 genes were evaluat-
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ed in 42 cases of SDRPL and compared with 46 cases of splenic
marginal zone lymphoma and eight cases of hairy cell leukae-
mia. They found mutations or losses in BCOR in 10/42 cases of
SDRPL and CCND3 mutations in 9/42 SDRPL cases. Mutations
in NOTCHI and NOTCH?2 were found in 5/42 cases of SDRPL.
Moreover, they found that SDRPL has a distinct mutations pat-
tern. However, information on the course of the diseases, treat-
ment and survival was not reported [7].

In our case, no mutations were found in NOTCHI, TP53
or MAP2K; however, mutations in RB/ and CN loss of CD-
KN24 and CDKN2B were found in all samples suggesting loss
of cell cycle control by loss of key tumor suppressor genes
and dysregulated Cdk4/cyclin/Rb pathway as also observed
in other cancers [14, 15]. Genetic variations in this pathway
are a well-known driver of malignant transformation in glio-
blastoma [16] and in lung cancer CN loss of CDKN2A and
CDKN2B have been reported to drive progression [17, 18].
Single nucleotide variants and loss-of-function mutations in
RBI have been reported in up to 3.7% of DLBCL enriched in
the germinal-center B-cell-like (GCB) cell of origin subtype
[19]. In contrast, homozygous loss of CDKN24 and CDKN2B
has been shown to cluster in the activated B-cell-like subtype
(ABC) and has been reported in up to 50% and 30% cases of
DLBCL, respectively [19, 20].

However, the impact of these genetic variants in SDRPL
and DLBCL is not fully understood, but it is assumable that
these mutations drive this aggressive course of SDRPL.

Conclusion

In conclusion, we present a case, with an aggressive phenotype
of transformed SDRPL with mutations in RB/ and CN loss of
CDKN2A and CDKN2B found in all samples indicating loss of
cell cycle control by loss of key tumor suppressor genes and
dysregulated Cdk4/cyclin/Rb pathway.

Learning points

This case report describes an aggressive course of a transforma-
tion of an SDRPL in a 57-year-old female with a novel and previ-
ous unreported somatic loss-of-function mutation in RB/ R251*
(c.751C>T) as the possible driver of this aggressive disease.
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