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Abstract
A 53-year-old man who had a history of ulcerative colitis (UC) for 2 years underwent colonoscopy as regular follow-up. The 
results showed an elevated lesion in the descending colon, which was diagnosed as plasmablastic lymphoma (PBL) based on 
pathological findings. In situ hybridization for the Epstein–Barr virus-encoded RNA probe was positive. Fluorescence in situ 
hybridization revealed rearrangement of the MYC gene. He had been taking prednisolone, 5-aminosalicylic acid, azathio-
purine, and ustekinumab at the diagnosis of PBL and had multiple prior therapies for UC including infliximab, tacrolimus, 
and tofacitinib due to steroid dependence. PBL is a rare aggressive B cell lymphoma initially described in the oral cavity 
of human immunodeficiency virus positive patients and it is suspected to have an association with immunocompromised 
status of patients. The number of cases of PBL in inflammatory bowel disease (IBD) patients is extremely rare. All these 
patients were administered immunosuppressive therapy including thiopurines or biologics. IBD patients with immunosup-
pressive therapy have a higher potential for developing lymphoproliferative disorders. Clinicians should be aware of the risk 
of lymphoma, including PBL.

Keywords  Plasmablastic lymphoma · Ulcerative colitis · Inflammatory bowel disease · Epstein–Barr virus · MYC

Introduction

Plasmablastic lymphoma (PBL) is a rare subtype of dif-
fuse large B cell lymphoma initially described in the oral 
cavity of human immunodeficiency virus (HIV)-positive 
patients [1]. Since its first report in HIV patients in 1997 
[2], many studies have reported PBL in non-HIV patients, 
such as immunosuppressed patients, and PBL is also found 
in lesions other than those in the oral cavity, such as those 
in the gastrointestinal tract [3, 4]. PBL is very aggressive 

and has a poor prognosis, with a median overall survival of 
6–19 months [5].

Patients with PBL and inflammatory bowel disease 
(IBD), mainly Crohn’s disease, have been reported [6–15]. 
All patients received immunosuppressive therapy, and most 
received treatment with thiopurines or biologics.

Good control of intestinal inflammation has the potential 
to reduce the occurrence of inflammation-related cancers 
[16]. In contrast, immunosuppressive drugs may promote 
malignancy. Among patients with IBD, a number of stud-
ies reported an association between thiopurine therapy 
with lymphoma [17, 18]; one study reported the associa-
tion between the use of tumor necrosis factor alpha (TNF-α) 
antagonists and lymphoma [19].

Herein, we present a rare lymphoproliferative disorder, 
PBL, occurring in a patient of ulcerative colitis (UC) dur-
ing immunosuppressive therapy, which included thiopurine 
therapy, TNF-α antagonist, interleukin (IL)-12/23 antago-
nist, and Janus kinase inhibitor, despite the short time since 
the onset of UC.
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Case report

A 53-year-old Japanese man developed UC in November 
2018, with diarrhea and bloody stools. The patient had no 
history of any autoimmune disease, such as rheumatoid 
arthritis or sarcoidosis. The UC lesion extended from the 
rectum to the left transverse colon. Following UC diagno-
sis, 5-aminosalicylic acid and prednisolone were adminis-
tered and diarrhea and bloody stools were improved. How-
ever, this symptom relapsed in March 2019. Colonoscopy 
revealed widespread of ulcer from the rectum to the left 
transverse colon (Mayo endoscopic subscore of 3) (Fig. 1a 
and b). Blood test revealed increase in C-reactive protein 
levels to a maximum of 39.0 mg/dL and decrease in albu-
min and hemoglobin levels to a minimum of 1.4 and 6.7 g/
dL, respectively. Mayo score was 12 and the condition of 
UC was considered severe and 80 mg/day of prednisolone 
was initiated. The response to prednisolone was insufficient 
and 5 mg/kg of infliximab (IFX) was initiated. However, 
there was no improvement and we considered that the 
patient showed primary non-response to TNF-α antagonist. 
We initiated tacrolimus and azathiopurine for the patient’s 
refractory severe UC and symptom improvement was 
observed. However, colonoscopy revealed that the ulcer did 
not resolve completely (Mayo endoscopic subscore of 3). 
Therefore, we changed tacrolimus to tofacitinib in November 

2019. Tofacitinib was initially effective; however, there was 
relapse of bloody stool and we considered that the patient 
showed secondary non-response to tofacitinib. Therefore, 
we switched tofacitinib to ustekinumab in November 2020. 
However, clinical remission was not completely achieved. 
The patient underwent colonoscopy as a regular follow-up 
in June 2021.

Colonoscopy revealed an elevated lesion in the descend-
ing colon near the splenic flexure; this lesion had a whitish 
lesion in the center (Fig. 1c and d). A granular lesion with 
erosion spread was present around this lesion. These find-
ings have never been observed in previous colonoscopies. 
Magnifying endoscopy with narrow-band imaging (M-NBI) 
of the whitish lesion showed that the surface pattern was 
completely unclear and that the avascular area spread and 
microvessels were scattered (Fig. 2a and b). M-NBI of the 
elevated lesion showed an irregular surface pattern along 
with microvessels with caliber, meandering, and prolifera-
tion changes (Fig. 2a and c). One erosion was found in the 
transverse colon, and other areas where the mucosa had 
previous inflammation revealed mucosal scarring with pseu-
dopolyposis. The Mayo endoscopic subscore, which has 
been 3 for a long period from the time of diagnosis of UC, 
was 2, and UC activity on colonoscopy was slightly recov-
ered but still active in this area. The Mayo Clinic score was 
4.

Fig. 1   a and b Colonoscopy 
reveals wide ulcer spread from 
the rectum to the left transverse 
colon (transverse colon (a) and 
splenic flexure(b)). c and d 
Colonoscopy reveals an elevated 
lesion in the descending colon 
near the splenic flexure, and this 
lesion has a whitish lesion in the 
center. A granular lesion with 
erosion spread is present around 
this lesion
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Histological examination revealed proliferation of 
immunoblast-like or plasmablast-like large atypical cells 
with basophilic cytoplasm (Fig. 3a and b). This was only 
found in the elevated lesion and erosive lesion around this 
elevated lesion in the descending colon. Biopsies from other 
parts of the colon did not show these findings. These cells 
were immunohistochemically positive for CD45, CD79a, 
CD38, CD138, CD56, MUM1, c-MYC, and p53 (Fig. 3d 
and e). However, they were negative for CD3, CD20, bcl-2, 
Cyclin D1, TdT, EMA, and CK AE1/AE3 (Fig. 3c). The 
Ki-67 proliferation index was high (> 90%) (Fig. 3f). In situ 

hybridization (ISH) for the Epstein–Barr virus (EBV)-
encoded RNA probe was positive (Fig. 4a). Fluorescence 
in situ hybridization (FISH) revealed rearrangement of the 
MYC gene (Fig. 4b). EBV-DNA in serum by polymerase 
chain reaction was 3.64 log IU/ml at the diagnosis of PBL. 
Computed tomography (CT) revealed wall thickening in 
the descending colon near the splenic flexure (Fig. 5a). 
18F-fluorodeoxyglucose-positron emission tomography/
computed tomography (FDG-PET/CT) showed uptake 
in the same lesion, which was observed on CT (Fig. 5b). 
Bone marrow aspirate and cerebrospinal fluid showed no 

Fig. 2   a and b Magnifying endoscopy with narrow-band imaging 
(M-NBI) of the whitish lesion shows that the surface pattern is com-
pletely unclear and that the avascular area spread and microvessels 

are scattered. a and c M-NBI of the elevated lesion shows an irregular 
surface pattern along with microvessels with caliber, meandering, and 
proliferation changes

Fig. 3   a and b Hematoxylin–eosin staining of the colon biopsy. Pro-
liferation of immunoblast-like or plasmablast-like large atypical 
cells with basophilic cytoplasm. c Immunohistochemical staining for 

CD20 is negative. Immunohistochemical staining for d CD138 and e 
c-MYC is positive. f Ki-67 proliferation index is high (> 90%)
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abnormal findings. HIV antigen/antibody test results were 
negative. We finally made a diagnosis of stage I PBL. The 
international prognostic index (IPI) was low at 0. Weight 
loss, fever, and night sweats (B symptoms) were not obse
rved.

Both ustekinumab and azathiopurine therapies were 
discontinued after the diagnosis of PBL. Prednisolone was 
used to control UC. The symptom and endoscopic finding 
of UC were not worsened under chemotherapy. The patient 
received chemotherapy with CHOP (cyclophosphamide, 
vincristine, doxorubicin, and prednisone) for two cycles 
and dose-adjusted EPOCH (etoposide, vincristine, doxoru-
bicin, cyclophosphamide, and prednisone) for three cycles. 
After chemotherapy, colonoscopy revealed that the elevated 
PBL lesion had flattened with erosion on the surface, and 

histological examination of the biopsy showed no tumor 
cells. FDG-PET/CT showed decreased uptake in the lesion. 
We believe that this case had a partial response to chemo-
therapy in a comprehensive manner.

Discussion

IBD primarily includes UC and Crohn’s disease, which 
cause gastrointestinal inflammation. Inflammation is fre-
quently difficult to control, and IBD often relapses after 
treatment. Therefore, several drugs have been developed 
for their management. There are different drug types, 
including immunomodulators (thiopurines), TNF-α antag-
onists, interleukin (IL)-12/23 antagonist (ustekinumab), 

Fig. 4   a In situ hybridization for the Epstein–Barr virus-encoded RNA probe is positive. b Fluorescence in situ hybridization assay shows MYC/ 
immunoglobulin H fusion signals. The red and green signals show MYC and immunoglobulin H locus, respectively

Fig. 5   a Computed tomography shows wall thickening in the descending colon near the splenic flexure. b 18F fluorodeoxyglucose-positron emis-
sion tomography/computed tomography (FDG-PET/CT) shows an uptake in the same lesion, which is also observed on CT
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Janus kinase inhibitor (tofacitinib), and anti-integrin agent 
(vedolizumab). Several guidelines [20, 21] recommend 
these drugs for the induction of remission or long-term 
maintenance therapy for moderate-to-severe IBD. In our 
case, it was hard to control the colonic inflammation and 
we had to use several immunosuppressive drugs.

Colorectal cancer is a well-known complication in IBD 
patients [16, 22]. Colonic inflammation has a significant 
impact on the risk of development of colorectal tumors 
[23]. Some reports revealed that chronic inflammation 
also increased the risk of development of lymphoma [24]. 
Additionally, an increased risk of lymphoma is reported in 
patients with IBD who receive immunosuppressive thera-
pies. In particular, several reports have demonstrated that 
thiopurine therapy for IBD is associated with an increased 
risk of lymphoma [17, 18]. Only one report revealed that 
anti-TNF monotherapy increased the risk of lymphoma in 
patients with IBD, and this risk was further increased by 
combination therapy with anti-TNF antagonists and thio-
purines [19]. The relationship between anti-TNF therapy 
and lymphoma among IBD patients remains uncertain 
[25, 26]. It is unknown whether other biological thera-
pies, such as ustekinumab and vedolizumab, increase the 
risk of lymphoma [18]. In our case, we needed to use anti-
TNF therapy and other biological therapies in addition to 
thiopurine therapy because of the difficulty in controlling 
colonic inflammation. Despite these therapies, we could 
not achieve remission of UC and endoscopy showed sus-
tained colonic inflammation over a long time. We specu-
lated that the short duration of lymphoma occurrence from 
the onset of UC was due to immunosuppressive therapy 
and sustained colonic inflammation. Judging from previ-
ous evidence and the duration of drugs, thiopurine which 
was used over 1 year is mostly suspected to have an asso-
ciation with the occurrence of PBL as the causative drug. 
However, it cannot be denied that other drugs had no rela-
tionship with the occurrence.

PBL is defined by the World Health Organization as a 
very aggressive form of lymphoma with diffuse proliferation 
of large neoplastic cells, most of which show an immunob-
last-like or plasmablast-like appearance [1]. Histologically, 
the neoplastic cells in PBL express a plasma cell phenotype 
with CD138 and MUM1 expression and are negative or 
weakly positive for B cell markers [1].

PBL has been reported in immunocompromised patients, 
such as HIV and post-transplant patients [10, 27]; therefore, 
immunosuppression is thought to play an important role 
in the development of PBL. It is not clear whether PBL is 
associated with IBD, especially immunosuppressive therapy. 
However, all PBL patients with IBD underwent immunosup-
pressive therapy before developing PBL, and most of them 
had undergone biologic or immunomodulator therapy alone 
or combination therapy, and an association was suspected. 

This is the first report to confirm the presence of EBV and 
MYC rearrangement in PBL patients with IBD, which may 
have an important role in the development of PBL.

To the best of our knowledge, among IBD patients, 11 
patients reportedly developed PBL (Table 1) and among 
them only two patients had UC. Most studies have revealed 
that approximately 60% of PBL patients were in advanced 
clinical stages [3]. Of the 11 cases, only one patient was 
diagnosed using colonoscopy performed as a regular follow-
up, similar to our case [9].

EBV is implicated in the development of several lym-
phoproliferative disorders, such as Burkitt’s lymphoma and 
Hodgkin’s lymphoma. Moreover, EBV is associated with the 
development of lymphoma in patients with IBD treated with 
thiopurines [28]. In PBL, a relationship with EBV has been 
suggested. A previous report revealed that the majority of 
HIV-positive cases and half of HIV-negative cases showed 
expression of EBV-encoded RNA (EBER) in ISH [29]. Of 
the 10 cases that were tested for the presence of EBV in 
PBL patients with IBD, nine cases were EBV-positive. All 
patients were treated with thiopurines or biologics, alone 
or in combination. In the present case, EBV infection was 
detected in the lesion. Based on these previous reports and 
our case, it is suggested that the use of immunosuppres-
sants, such as thiopurines and/or biologics, may have led to 
increased susceptibility to infection or reactivation of EBV, 
which is believed to be related to the development of PBL.

Previous reports revealed that, most PBL cases with IBD 
showed the duration of IBD over 10 years. However, the 
duration of the case Zanelli reported was only 7 months. 
The drug duration of this patient was one week of azathio-
purine and 2 months of IFX. This case and our case have 
a short duration of IBD. This short duration may be influ-
enced by the direct effect of immunosuppressive therapy 
which may have an influence on EBV, in addition to the 
sustained colonic inflammation as described above. A previ-
ous report reported that the risk of lymphoma is elevated by 
the duration of exposure to thiopurines [17]. The relation-
ship between the development of PBL and the duration of 
immunosuppressive therapy is still unclear and this needs to 
be clarified in future.

About half of the PBL cases showed MYC overexpres-
sion, as detected in immunohistochemistry [4, 27]. The rear-
rangement of MYC has been suggested to be involved in the 
pathogenesis of PBL [30, 31]. To the best of our knowledge, 
this is the first report of MYC rearrangement in patients with 
PBL and IBD. In two studies, prognosis reports state that 
MYC rearrangement is associated with a worse outcome 
[4, 32].

Owing to its rarity, there is no standard strategy for the 
treatment of PBL. Additionally, no standard chemotherapy 
regimen has been established yet. Recently, several studies 
reported that bortezomib in combination with conventional 
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chemotherapy showed a high response [33, 34]. There are 
reports showing that hematopoietic cell transplantation is 
effective, but the number of reported patients is small [35]. 
Good prognosis is reported to be positively associated with 
low IPI scores and achievement of complete response [27].

In IBD patients with cancer, the management of IBD 
therapy is not clear. In general, it is suggested that thio-
purines and anti-TNF antagonists should be stopped until 
cancer therapy is completed [36]. It is also suggested that 
among patients with a history of malignancy that do not 
respond to 5-aminosalicylic acid and local corticosteroids, 
the use of anti-TNF antagonists and systemic corticosteroids 
should be considered [36]. There are no reports showing that 
ustekinumab increased the risk of malignancy in IBD [37]. 
We considered that biologics may have an influence on the 
progression of lymphoma and cessation of azathiopurine and 
ustekinumab administration along with continued predniso-
lone administration can control UC.

In conclusion, IBD patients with immunosuppressive 
therapy, especially thiopurines, have a higher potential for 
developing lymphoproliferative disorders than those without 
the therapy.

Clinicians should be aware of the risk of lymphoma, 
including PBL, which shows an aggressive course in IBD 
patients with immunosuppressive therapy, and they should 
regularly check for its onset.
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