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Case report

Spontaneous regression of diffuse large B-cell lymphoma in
the small intestine with multiple lymphadenopathy

Yasuhiro Tanaka,” Misa Ishihara,” Hiroaki Miyoshi,” Akiko Hashimoto,’ Isaku Shinzato,” and
Koichi Ohshima”

Diffuse large B cell lymphoma (DLBCL) is classified as an aggressive lymphoma due to its poor prognosis regardless of the
treatment. Almost all cases of DLBCL are treated using rituximab-combination chemotherapy, but spontaneous regression
without any therapeutic modalities may rarely occur. A 35-year-old man complained of abdominal pain and discomfort.
Positron emission tomography-computed tomography (PET-CT) demonstrated abnormal accumulation of fluorodeoxyglucose
in the thickened wall of the small intestine and multiple lymphadenopathy. Laparoscopic lymph node biopsy was performed,
and the diagnosis of DLBCL was made based on the biopsy findings. Soon after the laparoscopic biopsy, the patient felt free
from any symptoms. Approximately three months later, no abnormal accumulation of fluorodeoxyglucose in the entire body
was found on PET-CT. He has remained in complete metabolic remission for over three years according to PET-CT. We dis-

cuss the mechanism of this rare phenomenon.
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INTRODUCTION

Diffuse large B cell lymphoma (DLBCL) is an aggressive
lymphoproliferative disorder commonly involving the lymph
nodes. Extranodal DLBCL, that is, DLBCL found outside of
lymph nodes, occasionally localizes in the small intestine.
The accepted standard treatment is rituximab-combination
chemotherapy, but the prognosis is poor due to the high
relapse rate of the disease.! Spontaneous regression (SR)
has been defined as the complete disappearance of malignant
tumors without any treatment modalities. SR occasionally
occurs for all cancer types, including malignant lymphoma.?
Although SR commonly occurs for low-grade lymphomas,
SR rarely occurs for aggressive lymphomas such as DLBCL.3
We report a case of SR of DLBCL approximately three
months after laparoscopic lymph node biopsy. Our patient
did not receive any medications or radiotherapy. Although
the detailed mechanism of SR remains unknown, we
assumed that the marked infiltration of CD8-positive T cells
and programmed cell death-1-positive T cells around lym-
phoma cells played a role in the SR in our patient.

CASE PRESENTATION

A 35-year-old man was admitted to our hospital for eval-
uation of an intra-abdominal mass. He had no remarkable
medical history. He developed abdominal pain and visited a
local clinic in May 2014. Abdominal ultrasonography
revealed a large mass on the right side of the umbilical
region. He was admitted to our hospital several days later.
At that time, he did not have any abdominal pain, but he
noted discomfort around the upper area of the umbilical
region. Physical examinations revealed a palpable soft mass
on the right side of the umbilical region, which was consis-
tent with the ultrasonography findings. Laboratory examina-
tions found no abnormalities, including in the levels of
C-reactive protein, lactate dehydrogenase, and soluble inter-
leukin-2 receptor. He was also negative for the human
immunodeficiency virus (HIV). Contrast-enhanced com-
puted tomography (CECT) demonstrated thickening of the
entire circumference of the wall of the small intestine on the
right side of the umbilical region and multiple soft tissue den-
sity nodules in the mesentery. On positron emission tomog-
raphy-computed tomography (PET-CT), abnormal
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accumulation of fluorodeoxyglucose was localized in the
small intestine and multiple nodules (Fig. 1a). However, no
abnormal accumulation of fluorodeoxyglucose was observed
outside of the abdominal region. Total double-balloon
endoscopy revealed multiple areas with small raised reddish
mucosa in the lumen of the entire circumference of the small
intestine. To examine these abnormalities, laparoscopic
lymph node biopsy was performed one month later.
Multiple lymph nodules were found in the mesentery, and a
tumor was also found in the small intestine. One lymph
node in the mesentery was removed. On histopathological
examination, diffuse proliferation of large-sized abnormal
cells with irregular nuclei and scant cytoplasm in the biop-
sied lymph node were observed (Fig. 2a, b).
Immunohistochemical analysis revealed that these abnormal
cells were positive for CD19, CD20 (Fig. 2c, f), and Bcl-6,
and negative for CD10, Bcl-2, Myc (below 5%), and MUM-
1, consistent with the germinal center (GC) origin according
to Hans’ criteria.* The Epstein-Barr virus encoded small
RNA (EBER) in situ hybridization was negative. The Ki-67
index was very high (Fig. 2d). According to immunohisto-
chemical analysis, abnormal cells did not express pro-
grammed cell death ligand 1 (PD-L1) (Fig. 2e¢).
Proliferation of many collagen fibers suggested interstitial
fibrosis, and apoptotic abnormal cells were also found. Both
infiltrating CD4- and CD8-positive T cells were found in the
background of a lymph node, with CD8-positive T cells
being predominant (Fig. 2g, h). According to
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immunohistochemical analysis, the CD4- and CD8-positive T
cells surrounding the abnormal cells expressed programmed
cell death-1 (PD-1) (Fig. 2i). Flow cytometric analysis dem-
onstrated that the abnormal cells were positive only for CD19
and CD20, consistent with the immunohistochemical analy-
sis. JH rearrangement examined by Southern blotting exhib-
ited a monoclonal band, suggesting clonal proliferation.
These findings led to the diagnosis of DLBCL, not otherwise
specified according to the World Health Organization (WHO)
2017 classification.! Chromosomal analysis using G band-
ing was unsuccessful. Bone marrow examination revealed
no abnormal cells. Thus, he was determined to be at clinical
stage IIA. The international prognostic index (IPI) was clas-
sified as low risk. After the laparoscopic biopsy, the patient
felt that his abdominal discomfort gradually improved, and
approximately one month later, he felt free from any symp-
toms. Of note, there was no abnormal accumulation of fluo-
rodeoxyglucose on PET-CT three months later (Fig. 1b). He
did not take any medications, such as anti-cancer agents or
prednisolone, nor did he receive radiotherapy. We consid-
ered that his DLBCL spontaneously regressed after the lapa-
roscopic biopsy. At the time of writing this report, the
patient was free from any symptoms. DLBCL has not

recurred for over three years and no abnormal accumulation
of fluorodeoxyglucose has been observed by PET-CT (Fig.
Ic).

Fig 1. Temporal changes on PET-CT images

(a) Abnormal accumulation of fluorodeoxyglucose in the thickened walls of the small intestine (SUVmax 12.33) and in multiple
lymphadenopathy (SUVmax 7.53) before the laparoscopic biopsy. (b) No abnormal accumulation of fluorodeoxyglucose in the entire
body three months later. (¢) No abnormal accumulation of fluorodeoxyglucose in the entire body, demonstrating that he remained in

complete metabolic remission three years later.
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Fig 2. Histopathological findings.
(a) Diffuse proliferation of abnormal cells was observed in the biopsied lymph node (Hematoxylin-Eosin staining, X2). (b) Large abnormal
cells with irregular nuclei, clear nucleoli, and scant cytoplasm were found. Many apoptotic cells and fibrosis were also observed
(Hematoxylin-Eosin staining, X40). (¢) Immunohistochemical analysis revealed that the abnormal cells were positive for CD20 (X20). (d)
The Ki-67 index was above 90% (X20). (e¢) Abnormal cells were negative for PD-L1 (X200). (f) Abnormal cells were positive for CD20
(X200). (g) CD4-positive cells were found around the tumor (X200). (A1) Many CD8-positive cells were found around the tumor (X200). (i)
Both CD4- and CD8-positive cells around the tumor were positive for PD-1 (X200).

DISCUSSION

Here, we report a case of SR of DLBCL in the small
intestine with multiple lymphadenopathy. SR has been
defined as the complete disappearance of malignant tumors
without any treatment modalities. SR may occur for any
cancer type, including malignant lymphoma.? The average
duration of SR has been reported to be thirteen months.> For
aggressive lymphomas, such as DLBCL, SR may rarely
occur, although SR has been commonly reported for low-
grade lymphomas such as follicular lymphoma and mucosal-
associated lymphoid tissue lymphoma.>® SR has been
observed mostly for extranodal lymphoma in regions, such as
the breast”™ and skin,!'® but rarely for nodal lymphoma.3
However, to the best of our knowledge, SR of DLBCL
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involving the small intestine has not been previously
reported. SR of primary gastrointestinal lymphoma exclud-
ing the small intestine without any treatment modalities is
markedly rare, and to the best of our knowledge, only one
case of SR of primary gastric diffuse large lymphoma was
reported in 1989. Shigematsu et al.' reported the case of a
73-year-old man diagnosed with primary gastric diffuse large
cell lymphoma. Gastroscopy revealed an isolated protuber-
ant tumor on the posterior wall of the antrum, and biopsy
confirmed the diagnosis of malignant lymphoma. Sixty days
later, gastroscopy demonstrated the disappearance of the
tumor. Shigematsu ef al. did not mention the mechanism of
SR. In our patient, both thickening of the wall of the small
intestine and multiple lymphadenopathy disappeared without
any treatment, although in previous case reports, one lesion
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in, for example, the lymph node,’ breast,” and prostate,'? dis-
appeared spontancously. Our patient exhibited the rare SR
of an aggressive lymphoma involving both extranodal and
nodal lesions.

The mechanism of SR remains unknown, but immuno-
modulation has been proposed. Other iatrogenic immunode-
ficiency-associated lymphoproliferative disorders,'® such as
post-transplant and methotrexate-related lymphoproliferative
disorders, may regress after the cessation of immunosuppres-
sant agents. Our patient did not take any medications,
including immunosuppressants, and his lymphoma cells were
negative for EBER, as determined by in situ hybridization.
Thus, immune system suppression may not be related to the
SR in our patient. Recently, immuno-editing has been con-
sidered to be synonymous with immunomodulation, and sev-
eral immune escape mechanisms have been proposed.' One
such mechanism is the expression of inhibitory signal mole-
cules, such as CD80, PD-L1, and indoleamine 2,3-dioxygen-
ase (IDO), on tumor cells. Another is the induction of regu-
latory T (Treg) cells and myeloid-derived suppressor cells
(MDSCs) around tumor cells. We did not examine the
expression of CD80 or IDO, or Treg cells or MDSCs because
of the lack of monoclonal antibodies. Thus, we focused on
the PD-L1/PD-1 axis because the expression of PD-L1 on
tumor cells is thought to be one of the most powerful and fre-
quent immune escape mechanisms. PD-L1 expression is
stimulated by exogenous inflammatory cytokines, endoge-
nous AKT/mTOR or JAK/STAT3 signaling, or by structural
variations in the 3’-untranslated region of the PD-L1 gene."
However, we did not examine the expression of these mole-
cules or structural variations.

When tumor cells express PD-L1 on their surface, PD-1/
CDS8-double-positive T lymphocytes do not attack them
through the inhibitory signals of the PD-L1/PD-1 axis.
Therefore, apoptosis of tumor cells does not occur. In con-
trast, when tumor cells do not express PD-L1, PD-1/CDS8-
double-positive T lymphocytes attack them and induce their
apoptosis. This is one of the mechanisms of immune escape
in cancer. In our patient, many tumor-infiltrating CD8-
positive T cells were found in the biopsied lymph node.
Immunohistochemical analysis revealed that the lymphoma
cells did not express PD-L1, whereas the surrounding lym-
phocytes, including CD4- and CDS8-positive T cells,
expressed PD-1.'® Moreover, apoptotic cells were found in
the biopsied lymph node. Thus, PD-1-expressing lympho-
cytes were thought to have attacked the lymphoma cells,
which did not express PD-L1, and apoptosis of lymphoma
cells may have been induced through the PD-L1/PD-1 axis.
We consider this to have been the mechanism of SR. Similar
findings have been described in other reports. Iihara et al.”
and Oya et al.® reported the marked infiltration of CD8-
positive T cells into the residual breast tissue in the SR of pri-
mary breast lymphoma. Takahashi ez al.'” reported that in
the case of SR of intravascular large B cell lymphoma, apop-
tosis of lymphoma cells was observed in biopsied samples.
The predictive factors for the SR of lymphoma have not been
clarified; however, many tumor-infiltrating CD8-positive T
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cells expressing PD-1, lymphoma cells that do not express
PD-L1, and apoptosis of lymphoma cells may be the predic-
tive factors for SR. This is the first report of a case in which
the PD-L1/PD-1 axis was possibly involved in the SR of
aggressive lymphoma.

There are several reports on the positivity rate of PD-L1
in malignant lymphoma, especially DLBCL. Kiyasu et al.'®
reported that the prevalence rate of PD-L1-positive DLBCL
was 10.5%, as determined using 30% or more as the thresh-
old for PD-L1 positivity. Furthermore, using the same
threshold as Kiyasu, Xing et al.'® reported that 16% of 86
patients were considered positive for PD-L1. These authors
reported that PD-L1 positivity was significantly associated
with the non-GC origin of DLBCL and poor prognosis. In
our patient, DLBCL was classified to be of GC origin in
accordance with Hans’ criteria and spontaneously regressed,
indicating a good prognosis. These findings were consistent
with previous reports. Casey et al.'® found that MYC binds
directly to the promoters of PD-L1, and regulates the expres-
sion of PD-L1 on the tumor cell surface. In our patient, his
lymphoma cells did not express MYC or PD-L1 based on
immunohistochemical analysis. We considered that the
PD-L1 negativity in the lymphoma cells to be due to the lack
of myc expression. Thus, myc positivity may be a surrogate
marker of PD-L1 expression in DLBCL. Further study of
many cases may clarify this point.

In summary, we report the rare phenomenon of SR of
DLBCL. Our patient has remained in complete metabolic
remission, as demonstrated by PET-CT, over three years
without any therapeutic modalities. The PD-L1/PD-1 axis
and marked amount of tumor-infiltrating CD8-positive T
cells may have played a role in the SR in our patient.
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