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Abstract 

Angioimmunoblastic T-cell lymphoma
(AITL) is an aggressive peripheral T-cell lym-
phoma typically characterized by prominent
lymphadenopathy and B-symptoms at the time
of presentation, polyclonal hypergammaglobu-
linemia, autoimmune hemolysis and frequent
but highly variable involvement of Epstein-
Barr virus (EBV). Lymph node biopsy findings
typically include effacement of nodal architec-
ture, polymorphic infiltrate, atypical T-cells
(usually CD4+/CD10+/PD1+) and prominent
proliferations of high endothelial venules and
follicular dendritic cells. However, this classic
constellation of pathologic findings is often
initially obscured by a prominence of EBV+ B-
immunoblasts with or without associated
peripherally circulating EBV DNA. Here we
document the first reported case of an acute
serologic EBV profile (VCA-IgM) in a patient
with AITL, and we recommend that clinicians
maintain a high index of suspicion for AITL in
the appropriate clinical scenario, irrespective
of Epstein-Barr related findings.

Case Report

A 65-year-old man presented to the hospital
with one month of worsening fatigue, fevers
and night sweats. He had type II diabetes,
hypertension and a remote history of multiple
episodes of malaria while serving as a mission-
ary in Papua New Guinea. On initial presenta-
tion, he was weak and febrile but had no palpa-
ble lymphadenopathy, hepatosplenomegaly or
rash. Initial laboratory testing revealed anemia,
thrombocytopenia, transaminitis and hyper-
bilirubinemia. Serum immunoelectrophoresis
revealed a polyclonal hypergammaglobuline-
mia. Tests for malaria were negative by both
microscopy and polymerase chain reaction.
Blood and urine cultures were negative, as were
tests for human immunodeficiency virus, viral
hepatitis, Lyme and Ehrlichia. Computed
tomography (CT) of the abdomen revealed

splenomegaly. Bone marrow biopsy demonstrat-
ed a polyclonal plasmacytosis, but normal trilin-
eage hematopoiesis. Despite negative testing,
relapsed malaria became the working diagnosis
and therapy was initiated with atovaquone-
proguanil and doxycycline. His clinical condi-
tion improved markedly and he was discharged
home. 
One week later, the patient returned with

fevers, tender palpable splenomegaly and an
erythematous rash across his anterior chest.
Epstein-Barr virus (EBV) testing was positive
for IgG antibodies to viral capsid antigen (VCA-
IgG) and Epstein-Barr nuclear antigen (EBNA-
IgG), IgM antibodies to viral capsid antigen
(VCA-IgM) and plasma EBV DNA to a level of
17,100 IU/mL. He was discharged home with a
plan of supportive care for a viral illness.
However, the patient returned again, just one
week later, with fevers and tender bilateral cer-
vical and axillary lymphadenopathy. EBV test-
ing was again positive for VCA-IgG, EBNA-IgG
and VCA-IgM. Antibody to EBV early antigen
(EA) was also positive. His EBV viral load had
increased to 1,400,000 IU/mL. Additional test-
ing revealed a mixed cryoglobulinemia. He was
administered high-dose steroids. EBV viral
load was rechecked post-steroids and had
decreased to 9000 IU/mL. Bone marrow biopsy
revealed a hypercellular marrow with diffuse
patches of lymphoid infiltrates composed of
dense clusters of EBV+ B-cells. Excisional
biopsy of an enlarged right axillary lymph node
revealed effacement of the nodal architecture
and a mixture of large EBV+ CD20+
immunoblasts, plasma cells and histiocytes
(Figure 1). Considered within the context of
his EBV serology and viral load, his biopsy find-
ings were felt to be compatible with an EBV-
associated lymphoproliferative disorder. A trial
of weekly rituximab was initiated. 
One week after discharge, the patient’s clin-

ical condition appeared to be improving, his
EBV viral load had decreased to 900 IU/mL and
IgM-VCA had become equivocal. However, he
returned to the hospital just two weeks later
with fevers, night sweats and shortness of
breath. He was now pancytopenic with a
prominent hypereosinophilia. EBV viral load
had increased slightly to 2100 IU/mL. Repeat
bone marrow biopsy revealed slightly hypercel-
lular marrow with a few residual lymphoid
infiltrates made up of heterogeneous T-cell
populations but almost no B-cells and no EBV+
cells, felt to reflect rituximab therapeutic
effect. He stabilized clinically and was dis-
charged with plans to continue weekly ritux-
imab treatments. 
One day later, the patient returned with high

fevers and shortness of breath. He was pancy-
topenic and now exhibited Coomb’s positivity
and a nonspecific cold agglutinin. EBV viral load
had increased to 6700 IU/mL. Excisional biopsy
of an enlarged left axillary lymph node revealed

complete effacement of the nodal architecture,
a diffuse polymorphic infiltrate with a large
number of atypical CD4+/CD10+/PD1+ T-cells,
prominent vascular proliferation and a mesh-
work of follicular dendritic cells. A few scattered
cells stained CD20+, but EBV staining was neg-
ative (Figure 2). Clonal rearrangements were
detected in T-cell receptor genes. This constella-
tion of findings was diagnostic for angioim-
munoblastic T-cell lymphoma (AITL).
Over the next week, the patient’s clinical

condition worsened substantially and he devel-
oped profound refractory anemia and thrombo-
cytopenia. His EBV viral load increased to
47,900 IU/mL, while IgG-VCA and IgG-EBNA
remained positive and IgM-VCA remained
equivocal. Testing now revealed the presence
of an anti-E antibody. He was administered
Rituximab and started on daily high-dose
steroids. Days later, his EBV viral load had
come down to 6400 IU/mL. However, his condi-
tion continued to worsen and he developed
epistaxis, hemoptysis and preretinal hemor-
rhages. Chemotherapy was initiated with
cyclophosphamide, dexamethasone, vin-
cristine and doxorubicin (CHOP). He was dis-
charged home with plans to continue
chemotherapy as an outpatient. However, just
two days later, he returned with persistent
bleeding from his left axillary biopsy site. Bone
marrow biopsy now revealed marked hypercel-
lularity with diffuse dense atypical lymphoid
infiltrates, composed predominately of the
same atypical T-cells seen in his recent lymph
node biopsy, admixed with plasma cells,
eosinophils and occasional EBV+ B-cells. His
chemotherapy regimen was intensified with
the addition of etoposide (CHOEP). However,
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days later, he developed catastrophic pul-
monary hemorrhage and expired.

Discussion and Conclusions

Angioimmunoblastic T-cell lymphoma
(AITL) is a peripheral T-cell lymphoma charac-
terized by lymphadenopathy and prominent
systemic symptoms at initial presentation,
peculiar hematologic laboratory abnormalities
and a frequently observed but poorly-under-
stood association with EBV. 
In our review of 1249 reported cases of AITL

(from 22 case series and 32 individual case
reports), we found an average age at presenta-
tion of 63 years and a slight male predominance
(59%). Among case series with greater than 10
patients (n=1194), common signs and symp-
toms included lymphadenopathy (86%), B
symptoms (69%), splenomegaly (55%) and rash
(33%). Characteristic laboratory abnormalities
included elevated lactate dehydrogenase (69%),
elevated �2-microglobulinemia (67%), anemia
(53%) and hypergammaglobulinemia (51%).
Additional laboratory abnormalities found in a
significant minority of patients included
Coomb’s positivity (41%), cryoglobulinemia
(38%), thrombocytopenia (27%) and cold agglu-
tinins (17%). Bone marrow involvement was
reported in 42% of patients, however, this statis-
tic is somewhat limited by the wide variation in
the points in the clinical course at which mar-
row biopsies were obtained, since the likelihood
of bone marrow involvement seems to increase
as the disease progresses.1-16

Angioimmunoblastic T-cell lymphoma has
been consistently reported to have an associa-
tion with EBV. In fact, EBV-positive B-
immunoblasts are detected in the lymph nodes
and bone marrow in most cases of AITL.17

However, the nature of the relationship
between EBV and AITL is unclear. Some
authors argue that the presence of EBV
reflects the profound immunodeficient state

that AITL creates, while others argue that EBV
itself drives the development of AITL.18,19

There have been several reports of EBV-associ-
ated B-cell proliferations in patients with
AITL.20,21 In one large scale prospective series,
Delfau-Larue et al. demonstrated that the pres-
ence of circulating EBV DNA is strongly corre-
lated with the presence of circulating AITL
tumor cells and that higher levels of peripheral
EBV DNA at initial presentation is associated
with poorer response to typical treatments.22

However, it seems that AITL has never been
reported to present with an acute EBV serolog-
ic profile like that of our patient. Among the
1249 reported cases of AITL we reviewed, data
on peripheral EBV DNA or serologic testing
was reported in 44 cases (including 3 case
series and 14 individual case reports). Among
these, EBV DNA was detected in 48% (13/27),
VCA-IgG was detected in 89% (31/35), EBNA-
IgG was detected in 81% (26/32), but
detectable EBV-IgM was not reported in a sin-
gle case (0/33) (Figure 3).22-35

Indeed, the lack of existing reports of EBV-
IgM in AITL, combined with the EBV+ B cell-
dominated picture of the early bone marrow
and lymph node biopsies, may have served to

steer us away from the diagnosis of AITL in
this case. The delay in diagnosis was certainly
extended by the seeming responsiveness of
our patient to rituximab. In the initial month
or so, each dose of rituximab would seem to be
followed by a temporary improvement in clini-
cal status and reduction in EBV viral load. This
pattern reinforced our mistaken suspicion that
we were primarily dealing with an EBV-reacti-
vation or EBV-associated proliferative disorder.
The eradication of EBV+ B-immunoblasts, as
evidenced on a subsequent bone marrow biop-
sy, provided further misguiding support that
we were successfully battling an EBV-driven
disorder. However, eventually, the patient’s
clinical status stopped improving with doses of
rituximab, and at around the same time, his
second lymph node biopsy revealed the telltale
atypical CD4+/CD10+/PD1+ T-cells upon a
prominent background of follicular dendritic
cells and vascular proliferation characteristic
of AITL. In retrospect, it is quite possible that
the Rituximab was mainly responsible for the
depletion of his EBV+ B-cells, while the con-
comitantly administered high-dose steroids
deserve most of the credit for his intermittent
periods of symptomatic relief. 
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Figure 1. Bone marrow biopsy revealing hypercellular marrow with atypical lymphoid
infiltrates (A) and left axillary lymph node biopsy with numerous lymphocytes staining
positive for Epstein-Barr virus (B).

Figure 2. Lymph node biopsy revealing marked atypia and increased vascularity (A) with atypical T-cells staining positive for CD4 (B)
and CD10 (C).
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This case provides a novel report of the pres-
ence of EBV-IgM in angioimmunoblastic T-cell
lymphoma. However, its ultimate contribution
to the body of literature should be to remind
clinicians to strongly consider the diagnosis of
AITL in any older adult presenting with B-
symptoms, lymphadenopathy, hypergamma-
globulinemia, autoimmune phenomena and
the presence of EBV in any capacity.
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Figure 3. Peripheral Epstein-Barr virus data reported in cases of angioimmunoblastic T-
cell lymphoma (n=44).
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