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Abstract: Epstein–Barr virus (EBV)-positive diffuse large B-cell lymphoma (DLBCL) 
complicated with angioimmunoblastic T-cell lymphoma (AITL) is extremely rare and typi-
cally shows an aggressive clinical course and unsatisfactory prognosis. Here, we describe the 
case of a 77-year-old man who was referred to the hospital because of repeated fever, night 
sweats, and weight loss. He was finally diagnosed with a discordant lymphoma consisting of 
AITL and DLBCL, with significantly different maximum standardized uptake values on 
positron emission tomography/computed tomography. Based on his complex illness and poor 
performance status, the patient received six cycles of lenalidomide combined with 
R-miniCHOP regimen and achieved complete remission with tolerable and controlled toxi-
city. He subsequently received lenalidomide maintenance therapy and achieved sustained 
remission. We consider the possible causes of this discordance involved AITL and EBV- 
positive DLBCL, and the possible mechanism of lenalidomide action in both T-cell and 
B-cell non-Hodgkin lymphomas. Lenalidomide-combination therapy may be a preferable 
choice in patients with an EBV-associated discordant lymphoma. 
Keywords: Epstein–Barr virus, diffuse large B-cell lymphoma, angioimmunoblastic T-cell 
lymphoma, discordant lymphoma, lenalidomide, positron emission tomography/computed 
tomography

Introduction
Angioimmunoblastic T-cell lymphoma (AITL) is an aggressive peripheral T-cell 
lymphoma accounting for 1–2% of all non-Hodgkin lymphomas. The main clinical 
manifestations are lymphadenopathy, hepatosplenomegaly, and group B symptoms, 
while 50% of the cases also experience skin manifestations and often present with 
autoimmune diseases.1,2 Because of its complex histology and nonspecific clinical 
features, AITL is often misdiagnosed as other types of lymphoma, and its immunode-
ficiency may thus subsequently allow infection or reactivation of Epstein–Barr virus 
(EBV). EBV-infected B cells are indeed present in most AITL cases.3 EBV-positive 
DLBCL is a type of lymphoma with a high incidence in older patients and a dismal 
outcome. EBV-positive DLBCL accounts for 2–15% of all DLBCLs worldwide, and 
these patients generally respond poorly to conventional R-CHOP (rituximab, 
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cyclophosphamide, doxorubicin, vincristine, and 
prednisone).4 A small number of cases have been reported 
with co-existence of DLBCL and AITL.5–7 However, this 
synchronous discordant lymphoma containing AITL and 
EBV-positive DLBCL is extremely rare, and the prognosis 
is undoubtedly unfavorable.

Lenalidomide is an immunomodulatory agent with 
excellent therapeutic activity and tolerance in patients 
with relapsed/refractory (R/R) aggressive NHL.8 

Lenalidomide has demonstrated significant activity alone 
and in combination treatment.8 Here we report a patient 
diagnosed with an EBV-associated discordant lymphoma 
who was treated successfully with a lenalidomide- 
combination regimen.

Case Report
A 77-year-old man was admitted to the Affiliated Hospital 
of Nantong University in November 2018 with a >1-month 
history of repeated fever, with night sweats and weight 
loss. Laboratory results showed thrombocytopenia and 
liver function reports showed increased lactate dehydro-
genase and decreased albumin levels. A hepatitis B surface 
antigen test was positive, serum IgG levels were low, 
peripheral blood EBV-DNA was 2885 viral copies/mL 
(reference range, 0–1000 viral copies/mL), VCA IgG anti-
bodies showed 170 U/mL (reference range, 0–20 U/mL) 
and EBNA IgG antibodies were 119U/mL (reference 
range, 0–5 U/mL). Lymphocyte subset analyses showed 
decreased lymphocyte, total T lymphocyte, helper T cell, 
and cytotoxic T cell counts. No obvious abnormality was 
detected by bone marrow puncture. Positron emission 
tomography (PET)/computed tomography (CT) showed 
increased 18F-fluorodeoxyglucose (FDG) uptake in multi-
ple masses, including extensive lymphadenopathy in the 
neck, chest, abdomen, pelvic cavity, and inguinal region, 
with evident splenomegaly and nodular lesions, some of 
which showed slightly higher FDG standardized uptake 
values (SUVmax; approximately 10, short diameter 
<2 cm). In addition, an intestinal mass (measuring 
5.8×4.5×3.7 cm) revealed a notably higher FDG 
SUVmax of 20.5. Core needle aspiration cytology of the 
left axillary nodule performed the unnormal lymph node 
architecture with a infiltrate of atypical lymphoid prolif-
eration, predominantly composed of medium-sized T cells 
with a clear cytoplasm, occasional eosinophils, immuno-
blasts, and proliferation of high endothelial venules. 
Immunohistochemistry showed these neoplastic T cells 
were positive for CD3, PD-1, CD10, Bcl-6, CD4, CD8, 

CD5, CD21 (expansion of the follicular dendritic cell 
meshwork +), Ki67 (30%+), and negativity for CD56, 
CD20, CXCL13, and Epstein–Barr-encoded RNA 
(EBER), with partial loss of CD7. T cell receptor gene 
rearrangement was positive but no clonal IgH gene rear-
rangement was detected (Figure 1). The patient was diag-
nosed with AITL, with a prognostic index for T-cell 
lymphoma (PIT) score of 3. Before treatment, he suddenly 
developed severe abdominal pain, and abdominal CT 
showed gastrointestinal perforation. He therefore under-
went emergency surgery, and pathological examination 
showed an ulcerative mass on the ileum. 
Immunohistochemical staining revealed that the diffuse 
infiltration of these abnormal medium-to-large-sized lym-
phocytes with prominent nucleoli was predominantly posi-
tive for Bcl-6, MUM1, CD20, CD21, CD10, EBER (>200/ 
high-power field), and Ki67 (80%+), but negative for 
CD3, PD-1, CD8, CD4, CD5, CD7, and CXCL13 
(Figure 2). He was subsequently diagnosed with EBV- 
positive DLBCL (stage IV, group B). The International 
Prognostic Index (IPI) was 4, indicating high risk. The 
patient had a history of tuberculosis for 40 years and had 
undergone a left upper lobe resection 7 months prior with 
postoperative pathology of the lung tissue suggesting car-
cinoma in situ. Considering his complex illness and infer-
ior performance status, the patient was administered six 
cycles of R2-miniCHOP (lenalidomide 25 mg by oral 
administration on days 1–10, rituximab 600 mg on day 
0, cyclophosphamide 600 mg on day 1, doxorubicin lipo-
some 20 mg on day 1, vinorelbine 30 mg on day 1, and 
prednisone 30 mg on days 1–5), with no serious adverse 
events during treatment. His symptoms subsequently 
improved, with weight gain. PET/CT scan demonstrated 
decreased FDG uptake in many parts of the body com-
pared with before treatment (Figure 3). The patient was 
then treated with lenalidomide (10 mg/day on days 1–21, 
every 28 days) as maintenance therapy and remained in 
sustained remission for more than 20 months.

Discussion
Discordant lymphomas, which are defined as two distinct 
types of lymphomas coexisting at different anatomic 
sites,9 are relatively infrequent, particularly those contain-
ing T cell and B cell lymphomas. Here, we report a rare 
case of synchronous discordant lymphoma in a 77-year-old 
man that involved AITL and EBV-positive DLBCL that 
was successfully treated with a lenalidomide-combination 
regimen.
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AITL has a complex histopathological background and 
is thought to be derived from follicular T helper (TFH) 
cells.1,10 During normal immune function, TFH cells act as 
an important checkpoint for B-cell activation and differ-
entiation, and play a role in germinal centers.11 Cytokines 
and chemokines released by TFH cells may direct immune 
cells, such as non-neoplastic responsive T cells, B cells, 
and follicular dendritic cells, into malignant tissues to 
form an intricate tumor microenvironment.12 TFH markers 
include PD1, CXCL13, inducible costimulator, Bcl-6, and 
CD10;1 however, because of its relative heterogeneity, 
AITL cells do not express all the characteristic 
markers.13 In the current case, AITL-related immunohis-
tochemistry was negative for CXCL13. Normal TFH cells 
inhibit T cell responses via their ability to inhibit the 
proliferation and normal function of conventional CD4+ 
T cells.10 Dysregulation of TFH cells may lead to the 
disruption of germinal centers, associated with the 

occurrence of AITL.11 Patients with AITL are often immu-
nodeficient, and their deficient T cell response is related to 
quantitative and qualitative changes in T cell subsets.10 

A low absolute CD4+ T cell count was found in some 
cases of AITL.14 In the current case, the absolute CD4+ 
T cell count was decreased, as shown by lymphocyte 
subset analysis, but the above lymphocyte subsets 
increased after lenalidomide-combination treatment. The 
empty T cell repertoire niche left by the decrease in CD4 
+ T cells could be filled by clonal proliferation of non- 
tumor naive T cells, followed by reduced complexity of 
the T-cell repertoire and T cell-mediated 
immunosuppression.14 Moreover, factors such as the age 
of the patient might also exacerbate the state of immuno-
deficiency. These factors could allow EBV infection or 
reactivation, with EBV considered to have the capability 
to prompt resting B cells to transform into permanent, 
latent lymphoblastoid cell lines.3,15 This could result in 

Figure 1 Immunohistochemical staining of angioimmunoblastic T-cell lymphoma tissue sample. Immunohistochemical staining of H&E (A) and Ki67 (I), negative for CD20 
(B) and positive for CD3 (C), CD21 (D), CD10 (E), Bcl-6 (F), CD4 (G), PD-1 (H) (A: H&E×100, inset: H&E×400, B–I: ×200).
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clonal expansion of EBV-infected B cells, followed by 
malignant transformation, resulting in EBV-associated 
B-cell lymphoma.16 The lack of clonal IgH gene rearran-
gement at the site of the AITL in the present patient meant 
that a correlation between intestinal DLBCL and AITL 
could not be inferred. Because serum EBV DNA and 
EBER were positive, EBV infection may have played 
a role in the formation of the discordant lymphoma in 
the current patient. In addition, for patients with immune 
deficiency, especially in the cases of iatrogenic immuno-
suppression or age-related immunosenescence, we should 
be aware of the possibility of EBV+-mucocutaneous ulcers 
in gastrointestinal lymphoproliferative disorders, which 
usually show an indolent course, manifest as ulcerative 
rather than mass lesions, and frequently show negative 
EBV in serum.17

Lenalidomide is an oral immunomodulatory drug with 
an acceptable toxicity profile and manageable side effects. 
The antitumor properties of lenalidomide in NHL include 

direct tumor cytotoxicity, immunoregulation, and anti- 
angiogenesis.18–20 Previous studies have shown that lena-
lidomide can arrest tumor cells in the G0/G1 phase of the 
cell cycle by up-regulating p21WAF−1, related to its anti-
proliferative effect.18,21 In the case of malignant lym-
phoma B cells, the antineoplastic effect of lenalidomide 
might be associated with down-regulation of interferon 
regulatory factor 4 and nuclear factor-κB pathway inhibi-
tion. Research findings also suggest that lenalidomide can 
repair T-cell immune synapse formation, stimulate T-cell 
proliferation, and enhance the cytotoxicity of γδ T cells.21 

In addition to the above mechanisms of action, lenalido-
mide also functions in the microenvironment to increase 
the number of natural killer (NK) cells and enhance their 
cytotoxic effect, increase antibody-dependent cellular 
cytotoxicity (ADCC), and regulate cytokines that may be 
related to the inflammatory reaction, tumor cell prolifera-
tion, and metastasis.21 Lenalidomide may also act syner-
gistically with other drug therapies, such as rituximab. By 

Figure 2 Immunohistochemical staining of diffuse large B-cell lymphoma tissue sample. Immunohistochemical staining of H&E (A) and Ki67 (I), positive for CD20 (B), 
MUM1 (D), CD10 (E), Bcl-6 (F), EBER (G) and negative for CD3 (C), PD-1 (H) (A: H&E×100, inset: H&E×400, B–H: ×200, I: ×100).
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enhancing CD16 expression, lenalidomide can strengthen 
the rituximab-dependent NK cell-mediated ADCC.18,21 It 
can also up-regulate the phosphorylation of c-Jun 
N-terminal protein kinases and activate mitochondrial 
pathways of apoptosis to enhance rituximab-induced 
apoptosis.18,21 Several studies showed that lenalidomide 
had strong therapeutic activity in patients with R/R 
DLBCL, and its early application improved disease control 
and significantly reduced the occurrence of refractory dis-
ease in patients with B-NHL.18,22 The NHL-003 study of 
217 patients with aggressive R/R NHL (108 DLBCL) 
treated with lenalidomide monotherapy showed an overall 
response rate (ORR) of 28% in DLBCL patients.8 

Furthermore, the REAL07 study showed that 86% of 49 
elderly patients with untreated DLBCL achieved complete 
remission after six cycles of R2-CHOP, with no grade 4 
non-hematological adverse events. In addition to B cell 
lymphoma, lenalidomide has also demonstrated therapeu-
tic activity in T cell lymphoma.8 The EXPECT trial treated 
54 patients with R/R peripheral T cell lymphomas (includ-
ing 26 AITL) with lenalidomide monotherapy, and found 
an ORR in the AITL subgroup of 31%.8 Lenalidomide was 
also shown the possible to reactivate the EBV lytic cycle, 
causing tumor cells to attract more humoral and cytotoxic 
T cell responses, resulting in cell killing.23 Lenalidomide 
may therefore also have therapeutic effects in patients with 

Figure 3 Comparison of positron emission tomography/computed tomography scans before and after lenalidomide-combination treatment.
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EBV-associated lymphoma. Considering the mechanism of 
action of lenalidomide and its demonstrated clinical effi-
cacy, we decided to use lenalidomide-combination therapy 
in the current patient, with exciting results.

PET/CT is a non-invasive examination method with high 
sensitivity for whole-body oncologic imaging, can be used 
to select areas for biopsy and potentially identify high-risk 
patients before starting therapy. The SUV is an independent 
biomarker in lymphomas. Previous studies among patients 
with mixed NHL subtypes recommended that high SUVmax 
values (>10) may predict aggressive NHL, while FDG 
uptake intensities differed among lymphoma subtypes. 
A study of 111 patients diagnosed with lymphoma con-
cluded that the estimated median SUVmax was higher in 
patients with aggressive B-NHL compared with those with 
indolent B-NHL (17.0 vs 8.3), while the estimated median 
SUVmax values of T-NHL and Hodgkin lymphoma (9.9 and 
12.4, respectively) were intermediate between these two 
groups.24–26 A high SUV is generally thought to be related 
to a heavy tumor burden and high biological invasiveness, 
and most EBV-related lymphoid neoplasms show high 
FDG-avidity in PET/CT. In the current case, PET/CT 
showed significantly different SUVs, particularly in the 
intestinal EBV-positive DLBCL (SUVmax 20.5, Ki67 
70%). We considered that the high FDG uptake here might 
have been associated with EBV infection. A study of 205 
patients with confirmed gastric cancer (including 7.3% with 
EBV-positive gastric cancer) found a significant difference 
in mean SUVmax values between the EBV-positive and 
negative groups.27 Recently, Zhang et al found that EBV 
latent membrane protein 1 (LMP1) upregulated transcription 
of the glucose transporter 1 to control aerobic glycolysis and 
tumor growth in nasopharyngeal carcinoma.27 In addition, 
locally metabolically active inflammatory cells may also 
increase FDG uptake.27 Interestingly, Sun et al recently 
reported their case diagnosed with a discordant lymphoma 
whose PET-CT showed increased FDG uptake widely with 
a noteworthy SUVmax of 25.6 at the stomach, the patholo-
gical biopsy of the gastric mucosa showed DLBCL, different 
from AITL showed in inguinal lymph node.28 Since lym-
phomas can occur in different parts of the body, multi-site 
puncture biopsy may be required, especially in patients for 
whom imaging shows wide variation in SUVmax values 
among different sites. Clinically, repeated lymph node biop-
sies are rarely performed in patients with a definitive diag-
nosis of lymphoma, which may underestimate the condition 
of discordant cases.

Conclusion
Herein, we demonstrated the successful use of lenalido-
mide-combination therapy in a patient with a discordant 
lymphoma consisting of AITL and EBV-positive DLBCL. 
This case highlights the importance of histopathological 
analysis of multi-site puncture biopsies, especially in 
patients in whom PET/CT shows wide differences in 
SUVmax values at different sites. Comprehensive evalua-
tion is needed to avoid a missed diagnosis and to ensure an 
appropriate treatment regimen. Moreover, this case 
demonstrates the potential use for lenalidomide in patients 
with an EBV-associated discordant lymphoma. However, 
further studies with longer follow-up and clinical trials are 
needed to evaluate the efficacy and adverse reactions of 
lenalidomide therapy.
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