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Is triple-positive serology for Epstein-Barr
virus (VCA-IgG, VCA-IgM, EBNA-IgG)
a specific feature of angioimmunoblastic
T-cell lymphoma?
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Abstract
Purpose: We assessed the frequency of triple-positive serology (viral capsid antigen [VCA]–immunoglobulin G [IgG],
VCA–immunoglobulin M, Epstein-Barr nuclear antigen–IgG) for Epstein-Barr virus (EBV) in a small number of patients
with angioimmunoblastic T-cell lymphoma (AITL) at disease onset.
Methods: Nine patients with newly diagnosed AITL were retrospectively enrolled in the present study. For all of them,
EBV serology data were available.
Results: Of 9 patients, 7 (77.7%) had a triple-positive serology (VCA-IgG, VCA-IgM, EBNA-IgG ) for EBV. These patients
were characterized by bone marrow involvement, high incidence of thrombocytopenia, and poor prognosis according to
Revised International Prognostic Index and Prognostic Index for Angioimmunoblastic T-cell Lymphoma scores.
Conclusion: Assessment of both viremia and serology for EBV could be useful in patients with clinical and laboratory
data suggesting lymphoma diagnosis; furthermore, although our data need to be validated in a larger cohort of patients,
triple positivity for EBV serology might help to direct the diagnosis toward AITL.
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Introduction
Angioimmunoblastic T-cell lymphoma (AITL) is a rare
type of peripheral T-cell lymphoma accounting for 1%–
2% of non-Hodgkin lymphomas. AITL is characterized by
the incidence of 0.05 new cases/100,000 people in the
United States, without sex difference, median age at onset
64 years, and very poor prognosis.1,2 Patients with AITL
often present with systemic symptoms, prominent lymphadenopathy, hepatosplenomegaly, skin involvement,
polyclonal hypergammaglobulinemia, and autoimmune
hemolytic anemia.3,4 Epstein-Barr virus (EBV) and human
herpesvirus 6 (HHV6) are associated with the pathogenesis and histologic progression of AITL and the onset of the
disease often mimics an infectious dosorder.5 However, it
is unknown whether EBV-positive B cells are involved in
AITL lymphomagenesis or develop as the result of the

underlying immunodeficiency.5 The prognostic roles of
EBV DNA in plasma have been explored in many EBVassociated lymphomas and also in AITL, while few studies
have analyzed the serologic pattern.6,7 In EBV serology, 3
parameters are evaluated: viral capsid antigen (VCA)–
immunoglobulin G (IgG), VCA–immunoglobulin M
(IgM), and Epstein-Barr nuclear antigen (EBNA)–IgG.8
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In the literature, only 3 AITL cases with positive serology for anti-EBV IgM at disease onset are described.9,10 In
this study, we analyze EBV serology retrospectively in a
series of patients with AITL at disease onset.

Methods
This single-center study was conducted according to the
1964 Helsinki declaration and its later amendments. All
patients with AITL observed from January 2010 to
December 2018, were evaluated, as long as EBV serology
(VCA-IgG, VCA-IgM, and EBNA-IgG) and clinical features were available.

Results
Fourteen consecutive patients with AITL diagnosis were
observed over 9 years. Data regarding EBV serology were
available for only 9 of them, so the other 5 were excluded.
Clinical data for patients with triple-positive serology for
EBV are listed in Table 1. The median age was 64 years
(range 34–81 years) and 71.4% of patients were older than
60. There was a male predominance (6 men and 1 woman).
All patients presented advanced stage disease and 71.4%
had high levels of serum lactate dehydrogenase (LDH). B
symptoms and Eastern Cooperative Oncology Group
(ECOG) performance status >1 were present in 71.4%
and 42.8% of patients, respectively. Bone marrow involvement was found in 85.6% and splenomegaly in 71.4% of
patients. Four patients (57.1%) had autoimmune hemolytic
anemia with positive Coombs test. The majority of patients
had a poor prognosis according to the Revised International
Prognostic Index (R-IPI) (71.4%) and Prognostic Index for
Angioimmunoblastic T-cell Lymphoma (PIAI) (85.6%).
Table 2 describes the serologic pattern and viremia
for EBV. Seven patients (77.7%) had serology positive
for VCA-IgG, VCA-IgM, and EBNA-IgG, in agreement
with a late primary infection or a viral reactivation.8
Detectable viremia was shown in 4 of these patients and
not performed in the others. The remaining 2 patients
had a serologic panel compatible with a past infection
(VCA-IgG-positive, VCA-IgM-negative, and EBNAIgG-positive) without detectable viral DNA in peripheral blood. In one of these patients, histologic analysis of
the lymph node was negative for EBV-encoded small
RNA, while in the other patient, immunohistochemistry
for EBV was not performed.

Discussion
A close relationship has been suggested between AITL and
viral infections, particularly by EBV, related to histologic
and clinical disease progression.5 High levels of serum
EBV DNA at diagnosis is associated with the presence of
circulating AITL tumor cells as well as a poor response to

Table 1. Clinical features of patients with angioimmunoblastic
T-cell lymphoma with triple-positive serology for Epstein-Barr
virus.
Characteristic

No. (%) or mean (range)

Age, y
Male sex
B symptoms
Eastern Cooperative
Oncology Group ⩾2
Stage III–IV
LDH > ULN
Hemoglobin <10 g/dL
Platelets <150 ×109/L
Bone marrow involvement
Splenomegaly
Blasts in peripheral blood
Positive Coombs test
R-IPI >2
PIAI >1

64 (34–81)
6 (85.6)
5 (71.4)
3 (42.8)
7 (100)
5 (71.4)
1 (14.2)
4 (57.1)
6 (85.6)
5 (71.4)
4 (57.1)
4 (57.1)
5 (71.4)
6 (85.6)

LDH: lactate dehydrogenase; PIAI: Prognostic Index for Angioimmunoblastic T-cell Lymphoma; R-IPI: Revised International Prognostic Index;
ULN: upper limit of normal.

Table 2. Cytomegalovirus/Epstein-Barr virus (EBV) viremia
and serology.
Patient

Age, y

Sex

EBV viral load, VCA
copies/mL
IgG

1
2
3
4
5
6
7
8
9

34
61
67
81
66
78
58
77
80

M
M
M
M
F
M
M
F
F

27,000
ND
14,700
250
307,000
ND
ND
−
−

+
+
+
+
+
+
+
+
+

VCA
IgM

EBNA
IgG

+
+
+
+
+
+
+
−
−

+
+
+
+
+
+
+
+
+

EBNA: EB nuclear antigen; IgG: immunoglobulin G; IgM: immunoglobulin M; VCA: viral capsid antigen.

therapy.6,11 Few data are available regarding the anti-EBV
serology status and clinical outcome.9,10 Here, although in
a small cohort of patients, we show that a triple-positive
anti-EBV serology is very frequent (77.7%) at the diagnosis of AITL. This finding does not allow us to differentiate
a late primary infection from a viral reactivation; serology
prior to the development of lymphoma is not available.
The relationship between EBV infection and AITL is
debated. Some authors argue that EBV presence reflects a
profound immunodeficiency due to AITL, while others
hypothesize that it is EBV that drives the development or
rapid progression of the tumor.5 There is evidence that in
patients with AITL the persistent immune stimulation by
EBV antigen may promote both the proliferation of
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polyclonal B-cells in the neoplastic microenvironment and
the appearance of genetic lesions driving the development
of B-cell lymphoma.11 Recently, Liu et al.12 showed that
patients with complicated infectious mononucleosis display a significant increase of circulating cells with the
immunophenotypic pattern of AITL cells.
Patients with AITL and triple-positive serology currently display bone marrow involvement, high incidence
of thrombocytopenia, and poor prognosis according to
R-IPI and PIAI score.
Our data derive from a small cohort of patients and
therefore need to be confirmed in a larger study. To this
aim, we recommend collecting information about both
EBV viremia and serologic status in patients with AITL, as
triple positivity for EBV serology might help direct the
diagnosis towards AITL.
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