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Introduction 

Over 90% of humans are infected with the 
Epstein-Barr virus (EBV) and the infection persists 
for life.  Most persons have a chronic asympto-
matic infection with EBV, but the virus has been 
associated with a number of malignancies, and can 
infect B-cells, T-cells, NK-cells, and epithelial cells.  
Patients with iatrogenic, congenital, or acquired 
immunodeficiency are at increased risk for EBV-
associated lymphomas, which are in nearly all 
instances of B-cell lineage.  HHV-8 is another virus 
that has more recently been identified as associa-
ted with both clonal and polyclonal lymphoprolife-
rative disorders (LPDs). 

Chronic active EBV disease (CAEBV) has been 
defined as a systemic EBV-positive LPD characteri-
zed by fever, lymphadenopathy, and splenomegaly 
developing after primary virus infection in patients 
without known immunodeficiency1.  Affected pati-
ents have high levels of EBV DNA in the blood, 
histological evidence of organ disease, and eleva-
ted levels of EBV RNA or viral proteins in affected 
tissues.  While initially proposed as a progressive 
EBV infection of B-cells as the primary target, the 
term as used in the recent literature refers to an 
aggressive  EBV-positive T-cell, NK-cell, or B-cell 
LPD, mainly affecting persons of Asian origin2.    

EBV-associated hemophagocytic syndrome 
(HPS), which can appear with CAEBV, or as a 
complication of other EBV-associated LPD, is due to 
excessive macrophage activation and hemophagocy-
tosis3,4.   Patients present with fever, lymphadeno-
pathy, pancytopenia, and hepatosplenomegaly, and 
have marked elevation of cytokines including tumor 
necrosis factor [TNF]-a and interferon [IFN]-g  5,6.  
The disease is often fatal, despite therapy directed 

at the virus-infected T-cells or NK-cells.  In addition 
to corticosteroids or cyclosporine to inhibit cytokine 
production, bone marrow or hematopoietic stem cell 
transplant may be effective in some cases. 

In recent years it has been appreciated that 
otherwise healthy adults of advanced age are at 
risk for EBV-associated B-cell lymphomas, initially 
reported as “senile EBV-associated B-cell LPD”7.  
Clinical series have identified a high risk of treat-
ment failure8,9.  This process was incorporated in 
the 4th Edition of the WHO classification of lympho-
mas as EBV-positive diffuse large B-cell lymphoma 
(DLBCL) of the elderly10.  

Acute and chronic EBV syndromes of B cells 

CAEBV infection was first identified by Straus 
as a disease related to chronic or persistent EBV 
infection of B cells1.    It was defined as a severe 
illness greater than 6 months’ duration that (a) 
begins as a primary EBV infection, or is associated 
with markedly abnormal EBV antibody titers (e.g. 
anti-EBV viral capsid antigen IgG>5,120, anti-EBV 
early antigen IgG>640, or anti-EBNA < 2, and (b) 
histological evidence of major organ involvement 
such as interstitial pneumonia, hypoplasia of the 
bone marrow, uveitis, lymphadenitis, persistent 
hepatitis or splenomegaly, and (c) increased EBV 
RNA or proteins in affected tissues.  Patients who 
have CAEBV of B cells usually develop a progres-
sive cellular and humoral immunodeficiency and 
other complications including HPS and B cell LPD.  
The etiology of B cell CAEBV remains uncertain.  

Adult - late onset EBV-associated B-cell LPD 

In recent years it has been appreciated that 
defective immune surveillance may develop late in 
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life, probably related to immune senescence, and 
be associated with the development of EBV-positive 
B-cell LPD in individuals who otherwise have no 
apparent immune deficiency.  Aggressive EBV-
positive B-cell lymphomas that occur in older indivi-
duals are often extranodal, frequently involving the 
skin, gastrointestinal tract, or lung7,11,12.  Termed 
EBV-positive DLBCL of the elderly in the 2008 WHO 
classification, it is characterized by proliferation of 
atypical large B-cells including immunoblasts and 
Reed-Sternberg-like cells. Some cases have a more 
varied cytological composition and resemble the 
EBV-positive B cell lymphomas that occur in iatro-
genically immunosuppressed patients.  Necrosis is 
prominent.  Patients with EBV-positive DLBCL have 
a worse prognosis than patients with EBV-negative 
DLBCL or EBV-positive classical Hodgkin lympho-
ma (CHL)9,13.  Most cases occur after the age of 60 
with a median age of 70-79 years, and the incidence 
continues to increase with age.

A novel recently identified syndrome is muco-
cutaneous ulcer, which is also seen in the elderly, 
often associated with immunosuppressive the-
rapy.  The most common sites of presentation are 
oropharynx, lips, gingiva, and skin.  Histologically 
it has Hodgkin-like features and a self-limited, 
indolent course, generally responding well to con-
servative management. Association with various 
forms of immunosuppression implies a common 
pathogenetic mechanism. The localized nature of 
the disease may be owing to a minimal and locali-
zed lapse in immunosurveillance over EBV.

Lymphomatoid granulomatosis (LYG) is an EBV-
related B-cell LPD that can affect patients with 
known immunodeficiency, but it also occurs in 
adults without any known predisposing risk fac-
tors14.    The lungs are the most frequent site of 
involvement by disease (95% of patients); about 
30% of patients have lesions in the kidneys, liver, 
skin, or central nervous system15.   The number of 
EBV-infected B-cells is relatively low, in proportion 
to the number of T-cells identified within the lesions 
(T-cell rich rather than T-cell poor). However, there 
is evidence of defective immune surveillance, as the 
mean CD4 and CD8 T cell counts are below normal 
in most patients at diagnosis.  The EBV viral load 
in the blood is usually not elevated.  A clinical trial 
at the National Cancer Institute has used  dose-
adjusted IFN-alpha for patients with grade 1 or 2 
lymphomatoid granulomatosis, and dose-adjusted 
EPOCH with rituximab for patients with grade 3 
disease16.   Preliminary data indicate that IFN-alpha 

results in complete remissions in about 60% of 
patients; about 20% of patients progressed to grade 
3 disease.  The overall complete response rate with 
dose-adjusted chemotherapy was about 68%. The 
overall survival in patients with grades 1-3 disease 
was about 70% at a follow-up of about 4 years.    

Acute and chronic EBV syndromes of T 
cells and NK cells 

While CAEBV was first described as a persistent 
EBV infection targeting B cells, over the years the 
syndrome has been primarily associated with EBV 
infection of T cells, and less often NK cells2.    It has a 
strong racial predisposition, with most cases occur-
ring in Japan and Korea, and some cases in Native 
American populations in the Western Hemisphere 
from Mexico, Peru, and Central America. It is rare 
in Caucasians and African Americans.  The term 
T/NK-cell CAEBV has been used in the literature 
to encompass a very broad spectrum of diseases, 
including a systemic form which may be polyclonal, 
fulminant and systemic EBV-positive T-cell LPDs 
that are clonal, HV of T-cell derivation, and severe 
mosquito bite allergy (usually of NK-cell origin).  
The 2008 WHO classification has recognized the 
following disease entities that are considered neop-
lasms: systemic EBV-positive T-cell LPD of childho-
od (a clonal T-cell LPD) and HV-like lymphoma10.  

The pathogenesis of T-cell and NK-cell CAEBV 
is uncertain.  EBV-positive T/NK cells have been 
identified in the tonsils and peripheral blood from 
patients with infectious mononucleosis 17 , and the 
virus has been shown to infect NK cells in vitro18.   
NK cells can acquire the EBV receptor, CD21, by 
synaptic transfer from B cells19, allowing EBV bin-
ding to NK cells.    T and NK cells from patients with 
CAEBV often have latency 2 phenotype with exp-
ression of EBV EBNA-1, LMP1, and LMP220.   There 
is evidence that defective T-cell and NK-cell respon-
ses to EBV may play a role in the pathogenesis21,22.   

While a number of therapies have been tried for 
CAEBV including antiviral agents (acyclovir, gan-
ciclovir), immunomodulators (IFN-α, IL-2), chemot-
herapy (etoposide, corticosteroids), cyclosporine, 
and EBV-specific CTLs, the most effective therapy 
for severe CAEBV is hematopoietic stem cell trans-
plantation.  23, 24.    

The CAEBV study group has proposed a subc-
lassification of CAEBV based on cytological atypia 
and clonality.  25.   They divided cases into four 
categories: A1 (polymorphic and polyclonal), A2 
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(polymorphic and generally monoclonal), A3 (mono-
morphic and monoclonal proliferation of T-cell or 
NK-cell origin, and B (monomorphic and monoc-
lonal T-cell LPD with fulminant clinical course).  
The clinical course in groups A1-A3 was generally 
protracted with most patients surviving for several 
years.  Group B was defined as equivalent to ful-
minant EBV-positive LPD of childhood26; patients 
were under the age of five, had a fulminant clinical 
course that emerged soon after EBV infection, and 
morphology and phenotype that overlapped with 
Group A3. Patients with the clinical syndromes of 
mosquito bite allergy and HV were distributed in 
Groups A2 and A3.  All patients had very high viral 
loads at presentation.  Anti-EBV antibody titers 
were highest in A1 (VCA IgG 2560), and lowest 
in B (VCA IgG 160). Interestingly, antibody titers 
to EBV also were reported to be low in fulminant 
EBV-positive LPD of childhood 26 (now designated 
“systemic EBV-positive T-cell LPD of childhood” 
in the WHO classification of  200810.  It will be of 
interest to apply this classification system prospec-
tively to CAEBV cases to determine its applicability 
as a diagnostic and prognostic system. 

An unanswered issue is the distinction of HV 
from HV-like T-cell lymphoma, if such a distinc-
tion exists.  Based on the published experience, 
EBV and T-cell clonality have been reported in 
both types of cases.  Some patients with HV have 
eventual resolution of their disease in adult life, 
whereas other patients develop progressive dise-
ase with worsening of cutaneous symptoms and 
eventual systemic dissemination27-30. In addition, 
some patients with HV-like symptomatology have 
severe CAEBV early in the course of the disease.  
Thus, criteria for the distinction of HV and HV-like 
lymphoma remain to be defined and it is likely 
that these terms have not been used consistently 
in the literature. . The entity of HV-like lymphoma 
as included in the WHO classification likely encom-
passes the full spectrum31. A related issue is severe 
mosquito bite allergy, which is usually of NK-cell 
derivation, but shows overlap with HV32,33.  Both 
HV and severe mosquito bite allergy are considered 
part of the spectrum of CAEBV, with a broad spect-
rum of clinical aggressiveness. 

Lymphoproliferative Disorders associated 
with HHV-8

Human herpesvirus type 8 (HHV8), also known 
as Kaposi’s sarcoma-associated herpesvirus (KSHV), 
was first identified as the causative agent of Kaposi’s

Sarcoma34. Subsequently HHV8 has been  iden-
tified in cases of  primary effusion lymphoma35, 
in a majority of cases of multicentric Castleman’s 
disease (MCD)36 37, in the plasmablastic prolifera-
tions that arise in the setting of  MCD38, and the 
entity known as germinotropic LPD39.  The majority 
of these cases arise in the setting of HIV-infection, 
with the exception of germinotropic lymphoproli-
ferative disorder.  More recently the spectrum of 
HHV-8 associated LPDs is expanding, with both 
monoclonal and polyclonal lesions identified 40,41.  
The cells may be confected with EBV in PEL and in 
the germinotropic LPD, but with very different cli-
nical sequelae.  Additionally, there are solid forms 
of PEL, presenting without effusions, in both nodal 
and extranodal sites42. 
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