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ABSTRACT

Systemic EBV+ T cell lymphoma of childhood manifests as a rapidly progressive, life-threatening disorder 
with a fulminant clinical course. Of obscure aetiology, systemic EBV+ T cell lymphoma of childhood may arise 
in concurrence with primary Epstein Barr viral infection wherein infiltrating T lymphocytes demonstrate 
monoclonal rearrangements within T cell receptor (TCR) genes. Systemic EBV+ T cell lymphoma of 
childhood delineates Epstein Barr virus infected cytotoxic CD8+ T lymphocytes or activated CD4+ T cells 
and preponderantly incriminates spleen, hepatic or pulmonary parenchyma, lymph nodes, bone marrow or 
diverse cutaneous surfaces. The rapidly progressive lymphoma condition enunciates multiple organ failure, 
hemophagocytic lymphohistiocytosis (HLH) and sepsis with antecedent disease associated mortality. 
Hepatic parenchyma delineates portal and sinusoidal infiltration of neoplastic lymphoid cells, cholestasis, 
steatosis, and focal necrosis. Lymph node exhibit depletion of B cell areas expanded para-cortical or inter-
follicular zones due to infiltrating polymorphous, miniature to intermediate lymphoid cells and enlarged, 
atypical lymphoid cells with irregular nuclei. Systemic EBV+ T cell lymphoma of childhood is immune 
reactive to CD2, CD3, CD8 and immune nonreactive to CD56, latent membrane protein 1 (LMP1) and 
Epstein Barr virus nuclear antigen 2(EBNA2). Majority (100%) of tumour cells exemplify clonal, episomal 
configuration of wild type, EBV type A or 30bp deleted product of latent membrane protein 1 (LMP1). 
Therapeuticd therapeutic guidelines are absent and systemic EBV+ T cell lymphoma appears resistant to 
conventional chemotherapy although hematopoietic stem cell transplant appears advantageous. 

Introduction
Systemic Epstein Barr virus infected (EBV+) T cell lymphoma of 

childhood manifests as a rapidly progressive, clinically severe, fatal 
disorder with a fulminant clinical course. Systemic EBV+ T cell lym-
phoma of childhood follows a primary Epstein Barr viral infection 
or may arise in concurrence with chronic active Epstein Barr virus 
infection. As per contemporary World Health Organization (WHO) 
classification, previously designated lymphoproliferative disorder is 
currently denominated as systemic EBV+ T cell lymphoma of child-
hood. Incriminated children and young adults characteristically ex-
hibit monoclonal expansion of Epstein Barr virus (EBV+) infected T 
lymphocytes demonstrating an activated cytotoxic phenotype. Neo-
plastic lymphoid cells appear confined to implicated soft tissues or 
peripheral blood. Lymphoma exemplifies clinical and pathological 
features concurrent with aggressive NK cell leukaemia. Systemic 
EBV+ T cell lymphoma of childhood is invariably accompanied by 

hemophagocytic lymphohistiocytosis (HLH). Distinction between 
systemic EBV+ T cell lymphoma of childhood and Epstein Barr virus 
associated hemophagocytic lymphohistiocytosis (HLH) may be chal-
lenging on account of concurrent clinical and histopathological char-
acteristics [1,2]. The lymphoma was previously designated as fulmi-
nant EBV+ T cell lymphoproliferative disorder of childhood, sporadic 
fatal infectious mononucleosis, fulminant hemophagocytic syndrome 
in children, fatal Epstein Barr virus (EBV) associated hemophagocytic 
syndrome or severe chronic active Epstein Barr virus (EBV) infection. 
Severe chronic active Epstein Barr virus infection is denominated as 
an infectious mononucleosis-like syndrome which persists minimally 
for 6 months. 

The infection is associated with elevated titres of viral capsid an-
tigen (VCA) immunoglobulin G (IgG) and early antigen (EA) immuno-
globulin G (IgG). However, accompanying malignant transformation, 
autoimmune disease or immunodeficiency is absent [1,2]. Systemic 
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EBV+ T cell lymphoma of childhood occurs within children and young 
adults. A specific gender predilection is absent. The condition is prev-
alent in Asians and manifests as a version of chronic active Epstein 
Barr viral infection wherein progression into Epstein Barr virus in-
duced T cell lymphoproliferative disorder is uncommonly discerned 
[1,2]. In contrast, Japanese subjects with chronic active Epstein Barr 
viral infection manifest with pyrexia, hepatosplenomegaly, extensive 
lymphadenopathy, pancytopenia, enhanced viral copy numbers cir-
culating within peripheral blood T cells or NK cells and a monoclo-
nal cellular proliferation, wherein the severe condition commonly 
evolves into a malignant disorder. The disorder is infrequent within 
Caucasians. Of obscure aetiology, systemic EBV+ T cell lymphoma of 
childhood may arise in concurrence with primary Epstein Barr viral 
infection. An intense, definitive racial predisposition is indicative of 
genetic deficiency within host immune response towards the virus. 
Infiltrating T lymphocytes demonstrate monoclonal rearrangements 
within T cell receptor (TCR) genes. Clonal, episomal Epstein Barr vi-
rus comprehensively (100%) incriminates neoplastic lymphoid cells 
configuring the lymphoma [1,2]. Systemic EBV+ T cell lymphoma of 
childhood may be engendered with cytotoxic CD8+ T lymphocytes or 
activated CD4+ T cells which are infected with Epstein Barr virus. 

Systemic EBV+ T cell lymphoma of childhood preponderant-
ly arises within spleen, hepatic or pulmonary parenchyma, lymph 
nodes, bone marrow or diverse cutaneous surfaces [1,2]. Systemic 
EBV+ T cell lymphoma of childhood incriminates normal subjects 
demonstrating an acute, primary Epstein Barr viral infection with 
occurrence of pyrexia, general malaise, possible viral syndrome, 
hepatosplenomegaly with hepatic failure, pancytopenia, coagulopa-
thy, variable lymphadenopathy, aberrant liver function tests and an 
extremely fulminant clinical course. Generally, infectious mononu-
cleosis (IM)-like symptoms occurring due to primary Epstein Barr 
viral (EBV) infection may precede the lymphoma [1,2]. Oral lesions 
such as aphthous stomatitis, ulcerative gingivitis, vesiculopapular 
or papulonecrotic mucosal and cutaneous eruptions may ensue. The 
rapidly progressive condition enunciates emergence of multiple or-
gan failure, hemophagocytic lymphohistiocytosis (HLH) and sepsis 

with mortality occurring within few days to weeks. Systemic EBV+T 
cell lymphoma of childhood is accompanied by complications such 
as hemophagocytic syndrome, coagulopathies, ulceration of gastro-
intestinal tract, coronary aneurysm, incrimination of central nervous 
system, failure of multiple organs and sepsis [1,2]. Upon microscopy, 
miniature T lymphocytes with minimal or absent cytological atypia 
appear to infiltrate incriminated sites. Nevertheless, lymphoma may 
be constituted of atypical lymphoid infiltrates demonstrating pleo-
morphic, intermediate to enlarged, neoplastic lymphoid cells incor-
porated with irregular nuclei. 

Generally, significant cellular atypia is absent although mitotic 
activity is frequent [1,2]. Bone marrow, spleen and hepatic parenchy-
ma exhibit histiocytic hyperplasia with significant hemophagocyto-
sis. Spleen and hepatic parenchyma demonstrate hemophagocytosis 
and mild to preponderant lymphoid infiltration of portal tract and 
sinusoids. Splenic white pulp appears decimated with prominent si-
nusoidal and nodular lymphoid infiltrates [1,2]. Hepatic parenchyma 
delineates portal and sinusoidal infiltration with neoplastic lymphoid 
cells, cholestasis, steatosis, and focal necrosis. Preliminary morpho-
logical features discerned within lymph node exhibit depletion of B 
cell areas. Expansion of para-cortical or inter-follicular zones occurs 
due to infiltration by polymorphous population of lymphoid cells 
comprising of miniature to intermediate lymphoid cells admixed with 
enlarged, atypical lymphoid cells with irregular nuclei. Disease pro-
gression is associated with depletion of lymph nodes. Lymph nodes 
display preserved architecture, patent vascular sinuses, variable 
sinus histiocytosis and foci of erythrophagocytosis. Bone marrow 
exemplifies lymphoid and histiocytic hyperplasia with prominent 
erythrophagocytosis [1,2] (Table 1). Pulmonary parenchyma enunci-
ates focal necrosis and peribronchial infiltration with tumour cells. 
Angiocentric foci with angioinvasion may be occasionally discerned. 
Cutaneous surface exhibits ulceration of superimposed epidermis, 
neoplastic cellular extension from epidermis into subjacent subcuta-
neous tissue, focal necrosis, foci of angiocentricity or angioinvasion 
and peri-appendageal infiltration of neoplastic lymphoid cells [1,2] 
(Figures 1 & 2).

Figure 1: Systemic EBV+T cell lymphoma of childhood demonstrating disseminated small to medium lymphocytes with irregular, convoluted 
nuclei admixed with enlarged, pleomorphic lymphoid cells [5].
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Figure 2: Systemic EBV+ T cell lymphoma of childhood delineating miniature to medium T lymphocytes admixed with pleomorphic, enlarged 
cells simulating Reed Sternberg-like cells [6].

Table 1: Epstein Barr virus associated T cell and NK cell lymphopro-
liferative disorders [2,3].

•EBV+ hemophagocytic lymphohistiocytosis

•Chronic active EBV infection of T cell and NK cell type

~systemic form

~cutaneous form

•Hydroa vacciniforme-like lymphoproliferative disease

•Severe mosquito bite allergy

•Systemic EBV+ T cell lymphoma of childhood

•Aggressive NK cell leukaemia

•Extra-nodal NK/T lymphoma, nasal type

•Primary EBV+ nodal T cell /NK cell lymphoma

Note: EBV: Epstein Barr virus, NK: Natural killer

Systemic EBV+ T cell lymphoma of childhood is immune reactive 
to CD2, CD3, CD8, as indicative of acute primary Epstein Barr viral in-
fection and CD4 as indicative of severe chronic active Epstein Barr vi-
rus (CAEBV) disease. Exceptionally, neoplastic lymphoid cells demon-
strate a CD4+ / CD8+ immuno-phenotype. Infiltrating lymphoid cells 
are preponderantly infected with Epstein Barr virus (EBV+) and are 
comprised of CD8+ cytotoxic T cells which are immune reactive to 
CD2, CD3, T cell intracellular antigen1 (TIA1) and granzyme B. Ex-
ceptionally, EBV+ infected tumour cells represent with CD4+/CD8+ 
immuno-phenotype [3,4]. Systemic EBV+ T cell lymphoma of child-
hood is immune non-reactive to CD56. Tumour cells appear immune 
non-reactive to latent membrane protein 1 (LMP1) and Epstein Barr 
virus nuclear antigen 2(EBNA2). Occurrence of intracellular Epstein 
Barr virus (EBV) may be confirmed with in situ hybridization (ISH) 
[3,4]. Upon in situ hybridization, tumour cells appear immune reactive 
to T cell intracellular antigen 1(TIA1), granzyme B and Epstein Barr 
virus encoded small RNAs (EBERs). Systemic EBV+ T cell lymphoma 
of childhood demonstrates monoclonal rearrangement of T cell re-
ceptor gene [3,4]. The clonal, episomal configuration of Epstein Barr 

virus type A, wild type or 30bp deleted product of latent membrane 
protein 1 (LMP1) is comprehensively (100%) encountered within 
the lymphoma. The lymphoma is devoid of consistent chromosomal 
anomalies although chromosomal 6q deletion is frequently encoun-
tered [3,4]. Systemic EBV+ T cell lymphoma of childhood is accompa-
nied by pancytopenia, aberrant liver function tests and abnormal se-
rological assay of Epstein Barr virus with minimal to absent anti-viral 
capsid antigen (anti-VCA) immunoglobulin M(IgM) antibodies. 

Radiographic examination demonstrates interstitial pneumonia 
confined to pulmonary parenchyma, calcification of basal ganglia or 
coronary aneurysms [3,4]. Systemic EBV+ T cell lymphoma of child-
hood is devoid of standardized therapeutic guidelines. Lymphoma 
is resistant to conventional chemotherapy. However, hematopoietic 
stem cell transplant may be beneficially employed. As the lymphoma 
predominantly demonstrates a fulminant clinical course, mortality 
ensues within days to weeks. However, subjects may delineate a sub-
acute clinical course extending to several months or a year [3-5].
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