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Abstract

The cytotoxic T-cell and natural killer (NK)-cell lymphomas and related disorders are important 

but relatively rare lymphoid neoplasms that frequently are a challenge for practicing pathologists. 

This selective review, based on a meeting of the International Lymphoma Study Group, briefly 

reviews T-cell and NK-cell development and addresses questions related to the importance of 

precise cell lineage (αβ-type T cell, γδ T cell, or NK cell), the implications of Epstein-Barr virus 

infection, the significance of anatomic location including nodal disease, and the question of further 

categorization of enteropathy-associated T-cell lymphomas. Finally, developments subsequent to 

the 2008 World Health Organization Classification, including the recognition of indolent NK-cell 

and T-cell disorders of the gastrointestinal tract are presented.
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Cytotoxic lymphomas are T-cell or natural killer (NK)-cell neoplasms that express 1 or more 

cytotoxic markers, such as TIA1, granzyme B, or perforin. Although most are CD8+, some 

are CD4+, such as ALK+ anaplastic large cell lymphoma and some nodal cytotoxic T-cell 

Correspondence: Steven H. Swerdlow, MD, Department of Pathology, Division of Hematopathology, UPMC Health System - UPMC 
Presbyterian, 200 Lothrop Street - Room G-335, Pittsburgh, PA 15213-2582 (swerdlowsh@upmc.edu). 

Conflicts of Interest

This manuscript is based on discussions held at the 2011 meeting of the International Lymphoma Study Group, Pittsburgh, PA.

HHS Public Access
Author manuscript
Am J Surg Pathol. Author manuscript; available in PMC 2019 January 11.

Published in final edited form as:
Am J Surg Pathol. 2014 October ; 38(10): e60–e71. doi:10.1097/PAS.0000000000000295.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



lymphomas, and others are CD4− and CD8−, such as hepatosplenic T-cell lymphomas 

(HSTCL) or type I enteropathy-associated T-cell lymphomas (EATL).1 They occur mostly at 

extranodal sites and are generally very aggressive (Table 1). Although sharing many 

features, they include many different entities and require a multiparameter diagnostic 

approach.

The classification of T-cell lymphomas is difficult because of the histopathologic and 

phenotypic heterogeneity within distinct lymphoma entities, overlapping features between 

different entities, and the importance of anatomic location in defining disease entities. 

Whereas B-cell lymphomas are classified to a great extent on the basis of the normal B-cell 

counterpart they most closely resemble, an analogous approach to T-cell lymphoma 

classification is currently impossible. Very little reliance is put, for example, on CD4 versus 

CD8 expression in T-cell lymphomas, as many T-cell lymphoma types can be either CD4+ or 

CD8+ without clinical significance. In addition, determining the precise phenotype of 

neoplastic T cells can be difficult because of the presence of many admixed reactive T cells. 

More recently, growing attention has been paid to the distinction of T-cell neoplasms that 

express the αβ T-cell receptor (TCR) from those that express the γδ TCR.

There are many questions and controversies related to cytotoxic T/NK-cell lymphomas. 

When is it and is it not important to distinguish neoplasms of T-cell versus NK-cell origin? 

Among T-cell neoplasms, when is it important whether they express the γδ TCR, the αβ 
TCR, both, or neither? What does it mean to find Epstein-Barr virus (EBV) infection in the 

neoplastic cells in a T/NK-cell neoplasm and when should you look for it? Many of the 

cytotoxic T-cell and NK-cell neoplasms are named on the basis of the site where they most 

often occur, but can one recognize similar cases at other sites? And what should they be 

called? Are primary nodal cases distinct or should some be grouped with another specific 

category? Among extranodal lymphomas, there is growing interest in more clearly 

segregating type I from type II EATL and to recognize indolent T-cell and NK-cell 

proliferations in the gastrointestinal (GI) tract.

In this position paper, we begin with a review of normal cytotoxic T-cell development and 

diversity and the tools we can use to recognize them. Then we discuss each of the 

controversies and questions. Finally, we conclude with a pragmatic approach to the 

diagnosis and classification of potential cytotoxic T-cell neoplasms. It should be recognized 

that this is neither a comprehensive review of all T/NK-cell neoplasms nor does it discuss all 

of the cytotoxic T/NK-cell neoplasms in detail.

T-CELL AND NK-CELL DEVELOPMENT WITH AN EMPHASIS ON γδ AND 

OTHER CYTOTOXIC T CELLS

T-cell immunity includes a dominant component that is a part of the adaptive immune 

system (“conventional” T cells that recognize peptide antigens presented by MHC 

molecules) and a significant second component that includes “unconventional” cytotoxic 

CD8+ T cells, γδ T lymphocytes, and NK cells, which are part of the innate immune system 

(Fig. 1).2,3 Other T cells “straddle the fence” between these 2 systems.4 Innate immunity 

forms the first line of defense and involves barrier defenses at mucosal and cutaneous sites. 
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Innate immune cells do not need to encounter antigen in the context of the major 

histocompatibility complex. The immune response they initiate is independent of antigen-

presenting cells, is not target-specific, and is not associated with immunologic memory, in 

contrast to the adaptive immune response, which is antigen-specific and includes a 

significant component of memory T cells.

In the maturation process, T lymphocytes rearrange their TCR genes, to produce TCRs, 

which are expressed on the surface of T lymphocytes in association with the CD3 complex. 

TCR is a heterodimer composed, like immunoglobulins, of 2 different protein chains, each 

containing a variable and constant region. In 95% of T lymphocytes, the TCR is composed 

of an α and β chain, whereas in 5% it consists of a γ and δ chain.3 NK cells do not 

rearrange the TCR genes nor do they have a complete TCR complex, but they do express the 

∊ chain of CD3 in their cytoplasm (and therefore are CD3∊+ in paraffin section 

immunohistochemical stains).

γδ T cells develop in the bone marrow from CD4−/CD8− “double negative” thymic 

precursors. Compared with αβ T cells, the developmental process is less dependent on 

thymic microenvironment signals, and specific subsets of γδ T cells can originate 

extrathymically.2,5 Similar to other nonconventional T cells, γδ T cells detect conserved 

nonpeptide antigens, which are upregulated by cells under stress.6 When activated, γδ T 

cells appear large and granular and can display 1 or more NK-associated surface molecules 

(CD56, CD16, CD57) and cytotoxic makers.2 On the basis of their distribution, γδ T cells 

are classified as lymphoid tissue-associated or intra-epithelial.2,6,7 The latter are much less 

diverse than those that populate the lymphoid tissues and frequently express site-specific 

invariant or closely related γδ TCRs. γδ T cells account for 15% of T cells in the spleen, 

2% to 4% in lymph nodes, 1% in the thymus cortex, 3% to 5% in the thymic medulla, and 

5% in peripheral blood.2 Two major subpopulations of γδ T cells, vδ1 and vδ2, are 

recognized on the basis of differences in the delta V gene usage. The majority of peripheral 

blood γδ T cells in healthy individuals express vγ9vδ2 TCRs, which recognize small 

phosphorylated antigens.2,6 Vδ2 T cells are prevalent in the tonsils, interfollicular areas of 

lymph nodes, and skin; vδ1 T cells predominate in almost all other sites, including the 

spleen and the intestine.7 Vδ1 T cells maintain the phenotype of naive T cells, whereas vδ2 

T cells express CD45RO and act as antigen-presenting and memory cells.2,7

NK cells and a subset of CD8+ T cells are professional killer cells based on their cytolytic 

machinery, with killing of their targets mediated predominantly by perforin and granzymes.8 

Recently, a more direct role for CD4+ T cells in cell-mediated immunity has been suggested. 

In particular, class II restricted CD4+ cytolytic T cells may also contribute to protective 

responses against viral and bacterial infections and antitumor responses.9

HOW IS TCR EXPRESSION DETECTED;IS IT IMPORTANT IN THE 

CATEGORIZATION OF T-CELL LYMPHOMAS;WHAT ARE ITS IMPLICATIONS 
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WITHIN SPECIFIC ENTITIES; AND SHOULD ANY NEW CATEGORIES BE 

DEFINED ON THE BASIS OF THEIR TCR EXPRESSION?

Until recently, expression of the γδ TCR in tissues could only be assessed by flow 

cytometry or immunohistochemistry using frozen sections. As a consequence, in routine 

formalin-fixed paraffin-embedded material the γδ phenotype was, sometimes incorrectly, 

extrapolated from the negativity for αβ TCR (recognized by βF1 antibody). Monoclonal 

antibodies detecting the constant region of the TCRγ chain (CγM1) or TCRδ chain 

(TCRδ1) in paraffin sections have now become commercially available, allowing for 

positive identification of γδ T cells. With the use of these antibodies, the majority of T-cell 

lymphomas can be assigned to one or the other lineage (αβ or γδ); however, a subset of 

cases is either TCR silent (both βF1 and TCR γδ negative) or dual TCR positive.10 

Although some cases reported as TCR silent may represent false-negative staining because 

of technical difficulties with the use of the antibodies or problems with tissue fixation, such 

a pattern has in fact been recorded in up to 20% of peripheral T-cell lymphomas (PTCLs) on 

frozen sections and/or flow cytometry.10 Some T-cell lymphomas become TCR silent during 

their evolution.25 Some authors have grouped lymphomas with coexistent αβ TCR and γδ 
TCR expression together with those of γδ derivation.11

As normal γδ T cells have a restricted pattern of distribution (predominantly in the skin, 

mucosal sites, and splenic red pulp), T-cell lymphomas of γδ lineage not unexpectedly also 

show preferential occurrence in these sites. However, demonstration of a γδ lineage does not 

necessarily define a specific entity, and many types of T-cell lymphomas may express γδ 
TCR in a variable proportion of cases (Table 1). Currently only 2 lymphoma types, both 

cutaneous, mandate evaluation of TCR expression. Subcutaneous panniculitis-like T-cell 

lymphoma must be of αβ TCR type.13,14 Cases formerly considered panniculitis-like T-cell 

lymphoma that have γδ TCR expression, and that often extend into the dermis, are now 

diagnosed as primary cutaneous γδ T-cell lymphoma (PCGDTCL).15,16 A diagnosis of 

PCGDTCL requires demonstration of γδ TCR expression, although some also include cases 

that express both γδ and αβ TCR.11,4 Although considered a distinct entity, PCGDTCLs are 

heterogenous, exhibiting a wide spectrum of histologic and clinical manifestations.15,16 

They may resemble mycosis fungoides, have a pagetoid reticulosis-like pattern with 

epidermal necrosis, or present as plaques or tumors, including some with prominent 

subcutaneous involvement. PCGDTCL is considered a very aggressive neoplasm, due in part 

to an increased risk for a hemophagocytic syndrome, although variation in clinical outcome 

is described. Tumors with involvement restricted to superficial sites appear to have a more 

indolent clinical course, as do mycosis fungoides-like lesions with or without a panniculitis-

like presentation.15,16 Recently, it has been suggested that some cases of PCGDTCL, even if 

involving subcutaneous tissue, may not be aggressive, although some reported cases are 

based solely on a negative action βF1 stain, which is insufficient to infer expression of γδ 
TCR.16–20 Furthermore, rare cases of γδ TCR+ mycosis fungoides ( ± αβ TCR) are still 

reported.11 It is possible that one pathologist’s less aggressive MF-like PCGDTCL is 

another’s MF with γδ TCR expression. Less controversial, and of even greater importance, 

about one third of the cases of type D lymphomatoid papulosis, which may be confused with 

primary cutaneous aggressive epidermotropic CD8+ cytotoxic T-cell lymphoma, and almost 
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50% of hydroa vacciniforme–like (HV) lymphomas have been reported to express the γδ 
TCR but have a clinical course unlike PCGDTCL and should not be diagnosed as such.
11,21,22

In contrast to cutaneous T-cell lymphomas, the recognition of an αβ versus γδ phenotype 

may be less significant within other categories of T-cell lymphomas, as is most clearly 

established for HSTCL. Although HSTCL is most commonly of γδ derivation, a subset 

shows an αβ phenotype. Both subtypes are similar in morphology, clinical behavior, and 

cytogenetic abnormalities,23,24 although HSTCLs of αβ phenotype are relatively more 

common in female individuals and have an older age distribution.24 Furthermore, the gene 

expression profiles of αβ and γδ HSTCLs are similar, emphasizing the apparent lack of 

significance of TCR subtype expression in this disease.23

Most other T-cell lymphomas expressing the γδ TCR present in extranodal sites, most 

commonly the GI tract (including some EATLs), and less commonly the upper aerodigestive 

tract (including some extranodal NK/T-cell lymphomas [ENKTLs], nasal type), central 

nervous system, orbit, and lung.25–29 Although most such extranodal lymphomas express 

cytotoxic molecules, evidence to suggest that a γδ phenotype denotes a distinct entity is 

lacking.27–29 HV-like lymphoma is another neoplasm in which diverse phenotypes have 

been shown, including αβ TCR+, γδ TCR, and NK-cell types.30 Although there are some 

clinical differences between cases of T-cell versus NK-cell origin, there have been too few 

γδ TCR+ cases to assess whether they have any distinctive findings. Although the 

predominant occurrence of γδ T-cell lymphomas at mucocutaneous sites raises the 

possibility that they might be grouped under a single umbrella, γδ T-cell lymphomas are 

clearly heterogenous.25,27 Those arising in the skin are usually of Vδ2 type, whereas the GI 

cases and HSTCLs are usually of Vδ1 type.26,28,31

WHAT IS THE SIGNIFICANCE OF EBV POSITIVITY IN THE 

CATEGORIZATION OF T-CELL LYMPHOMAS?

The presence of EBV is best detected by in situ hybridization (ISH) for EBV early RNA 

(EBER), which is present in virtually all latently infected cells.32 Immunostaining for EBV-

associated proteins (eg, LMP-l) may be of use in determining the type of latency but is 

significantly less sensitive than EBER ISH. Polymerase chain reaction studies are not useful 

because they may give positive results from bystander EBV+ B cells. One should distinguish 

cases in which EBV is present in virtually all (> 50%) neoplastic cells (when the lymphoma 

is considered EBV-associated) from cases in which the EBV is only present in a small 

proportion of the neoplastic cells or in admixed bystander B cells, such as occurs in 

angioimmunoblastic T-cell lymphoma.

There are a number of T/NK-cell lymphomas in which EBV positivity is the expectation and 

its absence either excludes the diagnosis or at least calls for caution (Table 1). ENKTL, nasal 

type, shows a near-constant association with EBV independent of patient ethnicity, and thus 

absence of EBV should make one question the diagnosis.29,32,33 Similarly, aggressive NK-

cell leukemia, a rare neoplasm occurring more commonly in Asians, is also highly 

associated with EBV.34 Other uniformly EBV+ T/NK-cell neoplasms include HV-like 
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lymphoma and systemic EBV+ T-cell lymphoproliferative disease of childhood.22,30,35 EBV 

may also be found in other T-cell lymphomas, even including rare cases of HSTCL.32,36–40 

It is therefore recommended to include EBER ISH in the workup of cytotoxic T/NK-cell 

lymphomas.

The major site where EBV in an T/NK-cell lymphoma causes diagnostic difficulties is the 

GI tract, wherein it is uncertain whether all EBV+ cases should be categorized as ENKTL, 

nasal type. ENKTL, nasal type, presents in the GI tract in 2% to 7% of cases, can 

morphologically and phenotypically mimic other extranodal cytotoxic lymphomas, is not 

uniformly CD56+, and can be of T-cell origin.29,34,41 However, a moderate number of 

aggressive GI EBV+ T-cell lymphomas not categorized as ENKTL, nasal type, have been 

reported, predominantly from East Asian countries and Mexico.26,42–48 These lymphomas 

have been categorized as type II EATL or EATL of unspecified type42,46,47 or specifically 

have been described as not being associated with enteropathy or simply not further specified.
43–45,47,48 Many may represent ENKTL with findings of angiocentricity or with CD56 

expression43,48,49; however, others have features suggestive of some other types of 

lymphoma, such as striking epitheliotropism,50 CD4 positivity,29,48,51 or associated celiac 

disease-type changes or frank celiac disease.26,42,43,46,47,52–55, Although it may be 

impossible to make a definite assessment in individual cases, the vast majority of cases of 

EATL are EBV−,27,42 so that EBER positivity should raise the alternative possibility of an 

ENKTL. EBV positivity also should exclude the indolent T-cell or NK-cell 

lymphoproliferative diseases of the GI tract that are discussed below, or in words from an 

editorial written about one of these indolent disorders, “Strong EBV positivity...should 

indeed send chills down one’s spine….”56

The other major area in which the presence of EBV raises diagnostic questions is the skin, 

which is home to several types of EBV− cytotoxic cutaneous T-cell lymphomas and several 

types of EBV+ lymphomas including HV-like lymphoma and ENKTL, nasal type, which 

presents with cutaneous disease in 3% to 13% of cases (Table 1).29,30,57,58 Two cases of 

“difficult-to-categorize” EBV+ cutaneous T-cell lymphomas that did well when treated with 

chemotherapy and/or radiation have also been reported, suggesting that EBV positivity by 

itself should not be taken as pathognomonic of one of the classic EBV+ T/NK-cell 

lymphomas.59 Nonetheless, some authors have reported that cases of ENKTL, nasal type, 

restricted to the skin do better than other ENKTLs.60,61 One should also keep in mind 

mucocutaneous ulcer, a T-cell-rich lesion in which EBV+ atypical B cells are seen.57

Although PCGDTCL has traditionally been considered EBV−,62,63 recent reports have 

described rare EBV+ cases including 2/8 in one series.25,64 In addition, at least 1 EBV+ γδ 
T-cell lymphoma has been reported to have features of both PCGDTCL and ENKTL.65 

Criteria often cited for the distinction of ENKTL from PCGDTCL are not absolute, ranging 

from features seen in a minority of ENKTLs (such as lack of angiocentricity or a γδ T-cell 

origin) to features that are actually common to both (such as a cytotoxic phenotype). 

Conversely, EBV− cutaneous ENKTLs have been reported, raising further diagnostic 

confusion.39 In practical terms, we would caution against a definitive diagnosis of 

PCGDTCL when EBV is positive.
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HOW IMPORTANT IS ANATOMIC LOCATION IN THE CATEGORIZATION OF 

CYTOTOXIC T/NK-CELL LYMPHOMAS?

The majority of mature T/NK-cell lymphomas exhibiting a cytotoxic phenotype occur in 

extranodal locations, with several distinct entities having a predilection for specific 

extranodal sites, which is sometimes reflected in their names (eg, ENKTL, “nasal type”; 

“hepatosplenic” T-cell lymphoma, and several of the cutaneous lymphomas). Thus, when 

dealing with a cytotoxic T/NK-cell lymphoma, the localization of the disease is often a first 

clue to the most likely diagnosis. However, certain extranodal lymphoma entities defined by 

their predilection for certain sites may primarily affect other organs. For example, ENKTL, 

nasal type, not uncommonly presents in other parts of the upper aerodigestive tract, the GI 

tract, skin, or testis and, at least secondarily, can involve lymph nodes.29,66,67 EATL, which 

typically presents in the small intestine may also present elsewhere in the GI tract or with 

mesenteric or even distant nodal or extranodal involvement. When the location is atypical, 

establishing the diagnosis requires that the lesion otherwise fulfills all other criteria of the 

entity in consideration. When dealing with a cytotoxic lymphoma in an anatomic site that is 

typical for a specific entity, such as the nose (ENKTL, nasal type), liver (HSTL), or small 

intestine (EATL), one can be more liberal in accepting some morphologic and/or phenotypic 

variation. Some cytotoxic T/NK-cell neoplasms do show significant phenotypic variation. 

For example, ENKTL, nasal type, may be CD45−, CD56−, CXCL13+, IRF4/MUM1+, 

OCT2+, and/or CD30+, with many of these phenotypic features raising the possibility of 

other lymphoma types.29 Conversely, a variety of cytotoxic T-cell lymphomas can occur at 

sites well known to be home for specific lymphoma types, for example, not all cytotoxic T-

cell lymphomas in the liver are of hepatosplenic type, or in the intestine of EATL type. 

Although often CD4+, anaplastic large cell lymphoma is a usually cytotoxic neoplasm that 

can present in the GI tract or other extranodal sites.68–72

As listed in Table 1, 6 of the 14 major cytotoxic T/NK-cell lymphomas recognized in the 

World Health Organization (WHO) classification primarily arise in the skin and are a 

clinically diverse group of neoplasms.19 In addition, a small subset of mycosis fungoides/

Sézary syndrome can also express cytotoxic markers. Although associated with an increased 

risk for disease progression or transformation, the presence of cytotoxic markers in this 

setting is not associated with other distinctive features, and the cases are not segregated on 

the basis of this phenotype.73,74

Anatomic location can aid in recognizing several distinctive cytotoxic T/NK-cell 

lymphomas/lymphoproliferative diseases that are unexpectedly indolent. The uncommon 

indolent CD8+ cytotoxic cutaneous T-cell lymphoproliferative diseases of the ear, face, and 

other acral sites show slowly progressive skin lesions despite histologic features worrisome 

for an aggressive T-cell lymphoma. It has even been suggested that these might be a 

phenotypic variant of primary cutaneous CD4+ small-medium T-cell lymphomas, but their 

morphologies are clearly different.75–81 The lesions comprise a monoclonal 

nonepidermotropic proliferation of monomorphous medium-sized CD3+ CD8+ cells with a 

cytotoxic T-cell immunophenotype (TIA1+, granzyme B−) and low proliferation fraction. 

Although often considered a “lymphoma,” some authors refer to these simply as a 
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lymphoproliferative disease. An important differential diagnosis is primary cutaneous 

aggressive epidermotropic CD8+ T-cell lymphoma, which may involve the ear, again 

highlighting how anatomic location can be a clue but does not provide a diagnosis.82,83

A superficial T-cell or NK-cell infiltrate of the GI tract should raise the possibilities of “NK-

cell enteropathy”/”lymphomatoid gastropathy” or “indolent T-cell lymphoproliferative 

disease of the GI tract” (Fig. 2), diagnoses with very different clinical implications 

compared with the aggressive NK-cell or T-cell lymphomas with which they are often 

confused. The former lesions demonstrate superficial ulceration, edema, and hemorrhage. 

They consist of a mucosal infiltrate of intermediate to large cells with irregular nuclei, which 

may show infiltration into the glandular epithelium. There is no angioinvasion or necrosis, 

except possibly in areas of ulceration. They have an EBV− cytotoxic NK-cell phenotype 

(cCD3+, surface CD3−, CD5−, CD4/CD8−, CD56+, TCR−, and lack clonal TCR 
rearrangement) and a Ki-67 proliferation fraction of about 25%. The lesions persist without 

progression or show spontaneous regression with or without anti-Helicobacter pylori 
therapy, sometimes with recurrences.84–86 In most cases, even aggressive therapy does not 

prevent disease recurrence, but the patients do well.

Indolent T-cell lymphoproliferative disease of the GI tract presents with shallow ulcers or 

multiple small polyps. It is characterized by a mucosal and occasionally submucosal, usually 

nonepitheliotropic, nondestructive, monoclonal EBV− T-cell infiltrate composed mostly of 

monotonous small lymphocytes without significant cytologic atypia.87 The recently reported 

cases are mostly CD8+ with a nonactivated cytotoxic phenotype, similar to the CD8+ T-cell 

lesions of the ear and other acral sites. Many of the similar-appearing cases reported earlier 

are CD4+. The cells express αβ TCR and have a low Ki-67 index (≤ 10%). Most patients do 

well but have persistent disease, even if they have been treated with chemotherapy. Rare 

cases can show peripheral blood involvement,87 extraintestinal involvement, or 

transformation.88,89 The relationship of these cases to those of NK-cell origin remains to be 

determined.

IS THERE A DISTINCTIVE TYPE OF NODAL CYTOTOXIC T/NK-CELL 

LYMPHOMA?

The issue of whether there are 1 or more distinct types of nodal cytotoxic T-cell lymphomas 

among the heterogenous PTCL, not otherwise specified (NOS) category is controversial, 

with some proposing such an addition to the WHO classification.1,32,90 Cytotoxic PTCL, 

NOS are reported to have a distinctive gene expression profile, may be either CD4+ or 

CD8+, and include cases of both γδ and αβ TCR type.1,32,90,91 Like other cytotoxic T-cell 

lymphomas, nodal PTCL, NOS with a cytotoxic phenotype are also aggressive neoplasms.
32,90 However, many of these “nodal” lymphomas also have concurrent extranodal 

involvement, and many features of specific types of extranodal cytotoxic T-cell lymphomas 

often including EBV positivity, emphasizing that site alone cannot dictate a diagnosis and 

that clinical staging is important. A recent study looking at EBV+ and EBV− nodal cytotoxic 

PTCL made the point that the EBV+ group was more likely to be CD8+ and clinically 

distinct from extranasal ENKTL (and by their definition CD56−) and that the absence of 
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CD5 but not EBV status was an independent adverse prognostic factor.1 Another 

confounding issue is that, as T-cell lymphomas may have numerous admixed reactive T cells 

(including of cytotoxic type), the definition of a nodal cytotoxic T-cell lymphoma is often 

based on the presence of >30% positive tumor cells1 or documenting a cytotoxic phenotype 

among the proliferating cells.90

Other potentially distinctive types of nodal cytotoxic T-cell lymphomas also have been 

described. Lymphoepithelioid cell (Lennert) lymphoma is a rare variant of PTCL, NOS 

characterized by a proliferation of small/ medium-sized atypical lymphocytes in association 

with an infiltrate of epithelioid histiocytes that is reported to have a nonactivated cytotoxic 

phenotype.72,92 Most cases are CD8+,93 although uncommonly, morphologically similar 

tumors can have a T follicular helper phenotype.94 Another group of nodal CD8+ cytotoxic 

T-cell lymphomas composed of larger cells, with or without EBV, displays massive necrosis 

or apoptosis, is accompanied by disseminated intravascular coagulation or hemophagocytic 

syndrome and pursues a very aggressive or fulminant course.72,95,96 When associated with 

EBV, there is overlap with the systemic EBV+ T/NK-cell lymphomas seen mainly in 

children. Some of these cases have also been reported as an aggressive variant of Lennert 

lymphoma (EBV+ in 2/3).97

HOW SHOULD WE DEAL WITH INTESTINAL T/NK-CELL LYMPHOMAS—DO 

THE 2 TYPES OF EATL NEED A DIVORCE?

Should Type II EATL be Considered a Separate Entity?

EATL is a highly aggressive lymphoma defined as an intestinal tumor of intraepithelial T 

lymphocytes, associated with at least some degree of enteropathic changes. Two subtypes 

are recognized: type I (classical) and type II (Fig. 3). In whites, type II EATL is much less 

common than type I, accounting for only 10% to 20% of all EATLs, but EATL in Asians is 

almost exclusively of type II. Although the similarities in clinical presentation (ulcerative 

growth in small bowel with frequent perforation), certain pathologic findings (such as dense 

transmural infiltration, ulceration, perforation, and epitheliotropic growth), and genetic 

changes (including gain in 9q31-qter or loss in 16q12) argue for placing type I and type II 

EATL under the same umbrella group of “EATL,” there are many differences in 

epidemiologic, clinical, histologic, immunophenotypic, and genetic findings (Table 2). 

Because of these differences, there is a growing consensus that type II EATL should be 

segregated and ultimately renamed. It also must be remembered that not all intestinal T-cell 

lymphomas represent EATL.

What Is the Most Appropriate Name for Type II EATL?

Names that have been suggested for type II EATL include monomorphic CD56+ intestinal T-

cell lymphoma (used in the 2010 WHO GI tumor monograph),98 monomorphic intestinal T-

cell lymphoma,27 and epitheliotropic intestinal T-cell lymphoma or the more “unwieldy” 

epitheliotropic nonenteropathic intestinal T-cell lymphoma.99 Some features stressed in 

some of the names such as “monomorphic” are quite subjective, and some cases of type II 

EATL are not completely monomorphic, whereas type I EATL may appear “monotonous.” 

In addition, CD56 is negative in 6% to 13% of type II EATL.27,42,99 In contrast, 
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“epitheliotropic” features are found also in type I EATL and other types of T/NK-cell 

lymphomas. The WHO classification is currently being updated, and choice of a new name 

for type II EATL is therefore deferred at this time.

Diagnostic Criteria for Type II EATL

The main diagnostic features of type II EATL include: (1) evidence of intestinal 

involvement, with epitheliotropism if the overlying mucosa can be evaluated in the biopsy or 

resection specimen, (2) dense infiltrates of monotonous atypical small to medium-sized 

lymphoma cells, without extensive tumor necrosis, (3) appropriate T-cell immunophenotype 

as listed in Table 2, although deviation in 1 or 2 markers is acceptable if other features are 

compatible, and (4) EBV− (see discussion above). Whereas some report a predominance of 

γδ TCR+ cases,27 others report a predominance of αβ TCR+ cases.99 The finding of 

intraepithelial lymphocytosis in the surrounding or distant mucosa is further supportive but 

not essential for diagnosis, because this feature can be missed on sampling and cannot be 

assessed in limited biopsies. Although diffuse enteropathic findings characteristic of celiac 

disease are not expected, the literature reports a varying frequency of villous blunting and 

crypt hyperplasia.27,28,42 Gain in 8q34 involving MYC is found in 73% of type II EATL but 

in only 27% of type I EATL.100 In limited biopsies, definitive distinction from type I EATL 

or other types of T-cell or NK-cell lymphomas (such as ENKTL, PTCL, NOS, and indolent 

T-cell lymphoproliferative disease of the GI tract) may not be possible.

CONCLUSIONS

Although recognition of a cytotoxic phenotype in T/NK-cell lymphomas is often 

straightforward, their classification may be problematic, and in some cases definitive 

categorization may be impossible. Most are aggressive neoplasms; however, there are some 

exceptions that are important to recognize as they require different management. The next 

revision of the WHO classification of hematopoietic and lymphoid tumors will undoubtedly 

recognize some of these more recently described lesions (Table 3). Use of a multiparameter 

approach is critical, with the individual features varying in their degree of importance in 

different circumstances. The relative frequency of γδ versus αβ TCR+ cases varies between 

different lymphoma types, and in most circumstances, the nature of the TCR is not a 

defining feature and is not associated with specific clinical implications. Even in the skin, 

where a γδ TCR origin has the greatest implications, not all abnormal lymphoid 

proliferations of γδ T cells should be categorized as PCGDTCL. Furthermore, although 

differences have been reported for some lymphomas on the basis of a T-cell versus NK-cell 

origin, in many other situations both clinically, and on the basis of gene expression profiling,
12 even this distinction does not seem to matter.

Anatomic location provides a very important clue for the diagnosis of some specific entities 

and is a critical diagnostic component for others, but by itself does not define any lymphoma 

type. Location can, however, be used to exclude certain diagnoses, for instance, cutaneous 

lymphomas require initial restriction to a cutaneous site. Whether nodal cytotoxic T-cell 

lymphomas should be segregated as a distinct entity remains controversial, in part because 

they frequently show concurrent involvement of extranodal sites. In the face of EBV 
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positivity, strong consideration must be given to one of the lymphomas known to be EBV+, 

even if some of the other features may not be completely typical. Nevertheless, some often 

ill-defined cytotoxic lymphomas may be EBV+ but not reflect one of the typically EBV+ 

neoplasms. Finally, type II EATL needs to be segregated from type I EATL, even though the 

2 intestinal lymphomas share some important features, and some of the “distinguishing” 

features are not at all absolute.
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FIGURE 1. 
Basic T-cell development is illustrated emphasizing the major T-cell and NK-cell subsets, 

and the distinction of the innate from the adaptive immune system. Some more specific T-

cell subsets such as the CD4+ T follicular helper cells or cytotoxic CD4+ cells are not 

illustrated. CLP indicates common lymphoid precursor; DN, double negative (CD4−, CD8−); 

DP, double positive (CD4+, CD8+).
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FIGURE 2. 
Indolent NK-cell or T-cell disorders of the GI tract. A, NK-cell enteropathy involving the 

colon. Medium-sized cells with clear cytoplasm and irregular nuclei surround the glands. 

The atypical cells are positive for CD56 (B) and express cytoplasmic CD3 (C). D, Indolent 

T-cell lymphoproliferative disease. Small lymphoid cells without cytologic atypia fill the 

lamina propria. The cells are positive for CD8 (E) and TIA1 (F), but negative for granzyme 

B (not shown).
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FIGURE 3. 
A, Type I EATL. Large pleomorphic lymphoma cells, often with admixed eosinophils and 

histiocytes. B, Type II EATL. Monotonous population of small cells. C, Type I EATL. CD8−. 

D, Type I EATL. CD56−. E, Type II EATL. CD8+. F, Type II EATL. CD56+.
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TABLE 3.

Recently Recognized Cytotoxic T-cell and NK-cell Lesions Not Included in the 2008 WHO Classification

Indolent CD8+ cytotoxic cutaneous T-cell lymphoproliferative diseases of the ear, face, and other acral sites

NK-cell enteropathy/lymphomatoid gastropathy

Indolent T-cell lymphoproliferative disease of the GI tract

Breast implant–associated ALK− anaplastic large cell lymphoma
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