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CASE STUDY

Concurrent intestinal plasmablastic lymphoma and diffuse large B-cell
lymphoma with a clonal relationship: a case report and literature review
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Herein, we report a case of plasmablastic lymphoma (PBL) and diffuse large B-cell lymphoma (DLBCL) that occurred concurrently in the
large intestine. An 84-year-old female presented with a palpable rectal tumor and ileocecal tumor observed on imaging analyses. Endo-
scopic biopsy of both lesions revealed lymphomatous round cells. Hartmann’s operation and ileocecal resection were performed for re-
gional control. The ileocecal lesion consisted of a proliferation of CD20/CD79a-positive lymphoid cells, indicative of DLBCL. In contrast,
the rectal tumor showed proliferation of atypical cells with pleomorphic nuclei and abundant amphophilic cytoplasm, with immunohisto-
chemical findings of CD38/CD79a/MUM1/MYC (+) and CD20/CD3/CD138/PAX5 (-). Tumor cells were positive for Epstein-Barr virus—
encoded RNA based on in situ hybridization and MYC rearrangement in fluorescence in situ hybridization analysis. These findings indi-
cated the rectal tumor was most likely a PBL. Sequencing analysis for immunoglobulin heavy variable genes indicated a common B-cell
origin of the two sets of lymphoma cells. This case report and literature review provide new insights into PBL tumorigenesis.
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Plasmablastic lymphoma (PBL) is a rare histological type of
aggressive lymphoma with morphologic and immunopheno-
typic features of plasmablasts that lacks expression of pan B-cell
markers while harboring plasma cell markers such as CD38 and
CD138 [1,2]. PBL mostly affects human immunodeficiency vi-
rus (HIV)—positive patients but also can occur in patients with
other immunodeficient/immunocompetent conditions, includ-
ing transplant recipients [2]. Epstein-Barr virus (EBV) infection,
MYC rearrangement, and MYC protein overexpression are also
reportedly associated with PBL [3-5]. However, the mechanisms
of tumor evolution remain unclear.

PBL is sometimes detected as a metachronous tumor after
treatment for other B-cell lymphomas, including chronic lym-
phocytic leukemia/small lymphocytic lymphoma (CLL/SLL) [6],
follicular lymphoma [7], and mucosa-associated lymphoid tis-
sue lymphoma [8]. Conversely, PBL concurrent with other lym-
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phomas is extremely rare. Herein, we describe the clinicopatho-
logical features of an immunocompetent patient with concurrent
intestinal PBL and diffuse large B-cell lymphoma (DLBCL) in
whom a clonal relationship was proven. These findings provide
insights into the pathogenesis and progtession of PBL.

CASE REPORT

An 84-year-old female with no notable past or familial medi-
cal history was admitted to our hospital with a palpable tumor
in the lower rectum. The patient experienced chronic diarrhea
lasting 2 months after aluminum potassium sulfate and tannic
acid sclerotherapy for internal hemorrhoids. Colonoscopy revealed
a 50-mm-sized ulcerating localized tumor with 75% luminal
circumference in the lower rectum. A complete blood count be-
fore surgery showed normocytic anemia with a red blood cell
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count of 3.54 x 10°/jL, hemoglobin of 10.8 g/dL, and hemato-
crit of 30.9%. The serum soluble interleukin-2 receptor (sIL-2R)
level was 715.7 U/mL. Serum carbohydrate antigen 19-9 and
carcinoembryonic antigen levels were within normal limits. Se-
rological test results for HIV were negative. Fluorodeoxyglucose
(FDG) positron emission tomography/computed tomography
revealed increased FDG uptake from the cecum to the appendix
vermiformis as well as the rectal tumor. Secondary endoscopic
examination revealed a 20-mm-sized, slightly elevated polypoid
lesion in the cecum (appendiceal orifice), and endoscopic biopsy
of the ileocecal lesion revealed CD20/CD79a-positive large lym-
phoid cell proliferation, indicating DLBCL. In contrast, biopsy

specimen of the rectal tumor showed diffuse proliferation of dis-
cohesive, pleomorphic cells with immunoreaction of CD20 (-),
CD79% (+), and CD3 (-); the diagnosis was “malignant lympho-
ma, suspected.” For regional tumor control, proctosigmoidecto-
my (Hartmann's operation) and ileocecal resection were performed
simultaneously.

Grossly, the resected ileocecal specimens showed a 40-mm
tumor directly invading and thickening the appendiceal wall
(Fig. 1A, B), and the resected rectum exhibited a 55-mm ulcer-
ating localized tumor involving the entire thickness of the rec-
tum (Fig. 2A, B). Both tumors had solid, whitish cut surfaces.
Histologically, the ileocecal tumor was comprised of diffusely

Fig. 1. Gross, microscopic, and immunohistochemical findings of the ileocecal tumor. (A) An ileocecal tumor, 40-mm in size, involving the
cecum and appendix vermiformis (arrow). (B) The cut surface of the resected specimen showing a white solid tumor with luminal bleeding.
(C) The tumor composed of a diffuse proliferation of medium- to large-sized lymphoid cells with prominent nucleoli. (D-F) The lymphoid cells
were diffusely immunoreactive for CD20 (D) and CD79a (E) and negative for CD3 (F).
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Fig. 2. Gross, microscopic, and immunobiological findings of the rectal tumor. (A) A 55-mm-sized ulcerating localized rectal tumor in the sur-
gically resected specimen (B) The cut surface of the rectal tumor involving the whole rectal wall. (C) The tumor showing a dense cellular infil-
tration with geographic coagulative necrosis. (D) The tumor consisting of highly atypical lymphoid cells with pleomorphic nuclei and abundant
amphophilic cytoplasm. Mitotic figures were frequently observed. (E-G) Immunohistochemically, tumor cells were (E, left) CD20 (-), (E, right)
CD79a (+), (F, left) CD138 (-), (F, right) CD38 (+), (G, left) MUM1 (+), and (G, right) MYC (+, >40%). (H) Tumor cells were positive for in situ
hybridization of Epstein-Barr virus-encoded small RNA.
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proliferating medium- to large-sized lymphoid cells with swol-
len nuclei containing prominent nucleoli (Fig. 1C). These lym-
phoid cells were diffusely immunoreactive for CD20, CD79a,
BCL2, and BCL6 and negative for CD3, CD10, CD30, CD38,
CD138, cyclinD1, MYC, and MUMI1 (Fig. 1D-F). A few tumor
cells tested positive for EBV-encoded RNA (EBER) on in situ
hybridization. These findings indicated a possible diagnosis of il-
eocecal DLBCL, germinal center B-cell type. In contrast, the rec-
tal tumor showed proliferation of atypical lymphoid cells with
pleomorphic nuclei and abundant amphophilic cytoplasm (Fig.
2C, D). Multinucleated, bizarre tumor cells were scattered, and
geographic coagulative necrosis was observed. Immunohisto-
chemical staining showed these atypical cells to be positive for
CD38, CD30, CD79a (focally), MUM1, and MYC (>40%) and
negative for CD45, CD20, CD3, CD4, CDS8, CD138, BCL2,
BCL6, PAXS, and CD56 (Fig. 2E-G). Most tumor cells were
positive for EBER on in situ hybridization (Fig. 2H). Fluores-
cence in situ hybridization (FISH) for detecting MYC rearrange-
ment was petformed using ZytoLight SPEC MYC Dual Color
Break Apart Probe (ZytoVision GmbH, Bremerhaven, Germa-
ny); the split signal was detected in the rectal tumor cells (Fig.
3A) but not in the cecal tumor cells (Fig. 3B), indicating MYC
rearrangement in the rectal tumor but not in the cecal tumor.
Based on these data, the rectal tumor was most likely PBL. Re-
gional lymph node biopsy at the time of surgety, bone marrow
trephine biopsy, and cerebrospinal fluid cytology revealed no

lleocecal

Rectal

NC_000014.9 T TA

lymphoma cell involvement.

To confirm pathological diagnosis of PBL and identify the cell
of origin of these two lymphomas that concurrently occurred in
this patient, DNA was extracted from formalin-fixed paraffin-
embedded sections for semi-nested polymerase chain reaction
(PCR) and the complementarity-determining region (CDR) 3
in the immunoglobulin heavy variable IGHV) genes sequenced
as previously described [9]. Primer sequences were as follows:
upstream consensus V region primer (FR2A), 5'-CCGGRAAR
RGTCTGGAGTGG-3'; consensus ] region primer (LJH, for
Ist PCR), 5'-CTTACCTGAGGAGACGGTGACC-3'; and
consensus J region primer (VLJH, for 2nd PCR), 5'-GTGAC
CAGGGTNCTTGGCCCC-3'. The CDR3 sequences of the ileo-
cecal and rectal tumors matched, indicating that the two emerged
from a common clonal B-cell (Fig. 3C). Consequently, a diagno-
sis of concurrent ileocecal DLBCL and rectal PBL was confirmed.

The patient was treated with six courses of rituximab, cyclo-
phosphamide, doxorubicin hydrochloride, oncovin, and prednis-
olone (R-CHOP). The sIL-2R level was within the normal range,
and recurrence was not observed on clinical and imaging exam-
inations 1 year after surgery.

DISCUSSION

The usual immunophenotype of PBL is the expression of
plasmacytic markers including CD138, CD38, and MUM1 and

—TGAGGC GACGTCTGGGGCCAAGAACCCTGGTCACCGTCTCTTCAGGT----

—TGAGGC GACGTCTGGGGCCAAGAACCCTGGTCACCGTCTCTTCAGGT -

GGACCA ©

Fig. 3. Fluorescence in situ hybridization and sequencing analyses. (A, B) Split signals indicating MYC rearrangement were detected in tumor
cells of the rectal tumor (A) but not in those of the cecal tumor (B). (C) Sequences of the complementarity-determining region 3 (CDR3) re-
gion in the immunoglobulin heavy variable genes of the ileocecal tumor and rectal tumor. The sequence of the CDR3 region in the two tu-
mors matched. Genomic alterations from reference (NC_000014.9) are indicated as red letters.
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the absence of pan B-cell markers including CD20 and PAX5
[15]. Despite the absence of CD138 expression, morphologically
and immunohistochemically, the rectal tumor in the present case
was most likely PBL. In addition, MYC rearrangement based
on FISH analysis was detected only in the rectal PBL. The pres-
ent case also showed a concurrent ileocecal tumor with features
of DLBCL, namely discordant double lymphoma. Sequencing
analysis of the CDR3 region in the IGHV genes revealed a com-
mon B-cell origin of the tumor cells of the two lymphomas.
Based on these findings, the rectal tumor was confidently diag-
nosed as PBL and showed a clonal relationship with the concur-
rent ileocecal DLBCL.

The concomitant occurrence of PBL with other types of lym-
phoma is extremely rare. Review of the English literature revealed
only six case reports in which the histopathological findings of
two lymphomas were described [9-14]. The clinicopathological
features of these previous cases and the present case are summa-
rized in Table 1. Two patients were in the post-chemotherapeu-
tic state (cases 4 and 5), and no patient was infected with HIV.
Histological types concurrent with PBL were CLL/SLL in four
cases, DLBCL in two cases, and classical Hodgkin lymphoma
and CLL/SLL (concurrent triple lymphoma) in one case. Based
on sequencing analysis of the CDR3 region in IGHV genes, the
same and different clonality between PBL and other-type lym-
phomas were detected in three and two cases, respectively. Clonal
analysis was not performed in two cases. All patients, except the
present case, died of the disease or experienced tumor recurrence,
indicating a generally poor patient prognosis.

PBLs are assumed to originate from plasmablasts that are
precursor plasma cells derived from activated B lymphocytes.
Although HIV/EBV infection and MYC rearrangement have
been indicated in the disease development, the pathogenesis of
PBL remains unclear [3-5]. Using whole-exome sequencing and
RNA-sequencing analysis for 33 PBLs, Witte et al. [16] described
a significant accumulation of the JAK signal transducer muta-
tions and evidence of frequent perturbances of nuclear factor KB
signaling (NFKB2 and BTK), which is distinct from mutational
and transcriptomic status of DLBCL and plasmacytic myeloma.
Conversely, in the present case, the clonal status of the rectal PBL
was the same as that of concurrent ileocecal DLBCL, indicating
a developmental relationship of these tumors. Hashimoto et al.
[9] reported a case of discordant lymphoma consisting of PBL in
the urinary bladder and DLBCL in the nasal cavity and proved
the clonality of the two lymphomas using sequencing analysis of
the CDR3 region in the IGHV genes. In these two cases, in situ
hybridization of EBER was diffusely positive in tumor cells of

https://jpatholtm.org/

PBL, and only scattered positive tumor cells were observed in
DLBCL. In contrast, in three cases that were analyzed for clonal-
ity between concurrent PBL and CLL/SLL, one (case 2) showed
the same clonal relationship, while two (cases 4 and 5) harbored
different clonal relationships, indicating a case-specific patho-
genesis of these tumors [11,13,14]. Gene expression analysis and
comprehensive genomic and transcriptomic analyses for each set
of tumor cells in such concurrent lymphoma cases would help
to elucidate the pathogenesis of PBL.

The treatment of patients with two concurrent lymphomas is
generally challenging. R-CHOP was selected for the present case,
similar to a previous case of concurrent DLBCL and PBL that
showed recurrence of DLBCL after 4 years [9]. Other cases of
PBL co-existing with CLL/SLL were also refractory to R-CHOP
and/or vincristine, adriamycin, and dexamethasone (VAD) treat-
ment (Table 1, cases 1-5) [10-14]. Basically, standard treatment
for PBL has not been established due to the rarity of the disease
and its aggressive clinical course. The National Comprehensive
Cancer Network guidelines recommend strong regimens such as
dose-adjusted etoposide, vincristine, and doxorubicin with bolus
doses of cyclophosphamide and prednisone (DA-EPOCH) based
on evidence from other aggressive lymphomas [17,18]. In addi-
tion, chemotherapy based on bortezomib, a proteasome inhibitor,
was effective as frontline treatment for patients with PBL in sev-
eral case series [19,20]. However, review of the literature indicates
that even bortezomib-based regimens are not effective for PBL
concurrent with other lymphomas (Table 1, cases 1 and 3) [10,12].
In the present case, intensified chemotherapy, such as bortezo-
mib plus DA-EPOCH, was necessary due to tumor recurrence.

In summary, we described a case of concurrent intestinal
DLBCL and PBL in which the same clonality was detected on
sequencing analysis. Data accumulation and molecular genetic
analysis of such concurrent lymphoma cases are essential to elu-
cidate their pathogenesis and could provide primary evidence for
a treatment strategy in this challenging clinical situation.
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