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ABSTRACT
Objectives: Enteropathy associated T-cell lymphoma
(EATL) is a rare non-Hodgkin lymphoma that may
complicate coeliac disease and typically occurs in
patients with refractoriness to the gluten-free diet. The
majority of these patients harbour a clonal expansion
of intraepithelial lymphocytes (IELs) with an aberrant
phenotype in the small intestine which are thus
considered as the ‘precursor’ lymphoma cells. We
describe a 51-year-old female patient with refractory
coeliac disease (RCD) who developed an EATL with
manifestations in the proximal small intestine and in a
mesenteric lymph node that did not evolve from
regular type ‘aberrant’ αβ-T-cells but rather from a
clonal expansion of γδ-T-cells.
Methods: Duodenal biopsies and lymphoma tissue
from a patient with refractory coeliac disease whom
developed an EATL were extensively studied by
immunophenotypical, T-cell receptor immunogenetic
and chromosomal analysis.
Results: Flow cytometric analysis of duodenal IELs
revealed an unusual large clonal expansion of CD30
negative γδ-T-cells in a patient with RCD. When the
patient clinically deteriorated 18 months later, a
substantial part (30%) of this cell population did
express CD30. In addition, identical immunogenetic
aberrancies had developed in a prehepatic lymph node.
Conclusions: We here report on a case of
extraintestinal EATL that originated from a clonal γδ-IEL
population rather than from aberrant IEL. This EATL
displayed a distinctive pattern of immunophenotypical,
T-cell receptor immunogenetic and chromosomal
aberrancies as compared to classical EATL, defining
this lymphoma as a novel variant of EATL.

INTRODUCTION
Enteropathy-associated T-cell lymphoma
(EATL) type I is a rare non-Hodgkin lymph-
oma that may complicate coeliac disease (CD).
It is characterised by large pleomorphic
and anaplastic cells that express the αβ-T-cell
receptor (TCR), CD30, CD4 and cytotoxic
markers but not CD8 and CD56.1 Type II
EATL displays a distinctive morphology and

immunophenotype and lacks a clear associ-
ation with CD.2 EATL can be diagnosed simul-
taneously with the diagnosis of CD or may
develop in patients with a known history of
CD. Typically, disease in the latter patients is
non-responsive to the gluten-free diet (GFD)
and is referred to as refractory coeliac disease
(RCD).3 Such patients display clonal expan-
sion of a T-cell subset that occurs under physio-
logical circumstances in low frequencies in the
small bowel mucosa4 5 which is characterised
by the presence of cytoplasmic CD3 (cytCD3)
but lacks surface expression of CD3, CD4 and
CD8 (referred to as ‘aberrant’ T-cells
cytCD3+CD3−CD45+CD7+CD4−CD8− cells).6

In patients who develop EATL following a
stage of RCD, a direct clonal relation of the
EATL tumour cells to the clonally expanded
‘aberrant’ cells can be demonstrated based on
identical TCR rearrangements.7 Thus, such
‘aberrant’ cells can be considered precursor
lymphoma cells.
Here, we report on a novel variant of

EATL that did not evolve from regular type

Summary box

What is already known about this subject?
▸ Patients refractory to the gluten-free diet may

develop an enteropathy-associated T-cell lymph-
oma (EATL). These patients typically harbour
intraepithelial lymphocytes (IELs) with an aber-
rant phenotype in their duodenal epithelium, that
are considered precursor lymphoma cells.

What does this study add?
▸ This is the first study to show that an EATL ori-

ginates from γδ-IELs, rather than from aberrant
IELs. Furthermore, it describes a new variant of
EATL.

How might this impact on clinical practice?
▸ This case underlines the need for a more elabo-

rated EATL classification.
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‘aberrant’ T-cells but rather from an aberrant clonal
duodenal γδ-T-cell population.

METHODS
Serum immunoglobulin (Ig)A levels, anti-tissue transgluta-
minase and antiendomysial IgA and IgG antibodies were
detected as previously described.8 For human leucocyte
antigen (HLA) genotyping the alleles DQA1*05, DQA*02
and DQB1*02 (encoding the HLA-DQ2 heterodimers)
and the alleles DQA1*03 and DQB1*0302 (encoding the
HLA-DQ8 heterodimer) were determined by a poly-
morphism–heteroduplex assay, electrophoresis and gel-
staining method on the PhastSystem (Amersham
Pharmacia Biotech, Uppsala, Sweden) after PCR amplifi-
cation.5 For histopathological evaluation biopsy specimens
were fixed and preserved in 10% formalin. Histological
findings were classified using the Oberhuber’s modifica-
tion of the Marsh criteria.5 Immunohistochemistry was
performed on paraffin-embedded tissue sections using
standard procedures. Flow-cytometric immunophenotypi-
cal analysis was performed on freshly isolated intraepithe-
lial lymphocytes and peripheral blood lymphocytes as
previously described.5 T-cell receptor (TCR) δ-chain and
γ-chain gene rearrangements were assessed by multiplex
PCR and GeneScan analysis, as previously described.5 For
oligonucleotide array comparative genomic hybridisation
(figure 3). Sample was hybridised to 180 K Agilent micro-
arrays (4×180 k array, Agilent Technologies, Palo Alto,
California, USA, custom designed GEO platform
GPL8687) accessible through http://www.ncbi.nlm.nih.
gov/geo/query/acc.cgi?acc=GPL8687. Labelling and
hybridisation procedures were performed as previously
described.9 The experimental data has been made pub-
licly available through GEO (GSE56425).10 The study was
in accordance with the ethical guidelines of the VU
University Medical Center and the patient gave written
informed consent.

CASE HISTORY (RESULTS)
A 51-year-old HLA-DQ 2.5 heterozygous woman was
referred to our centre with severe diarrhoea and weight
loss. She had been diagnosed with CD 7 years earlier on
the basis of antiendomysium antibodies and subtotal
villous atrophy (Marsh 3B). She had been on a GFD
ever since and dietary adherence was confirmed by
negative CD serology and evaluation by a specialised
dietitian.
Duodenal histology showed Marsh 3B lesions with

focal ulceration. Examination could exclude concomi-
tant autoimmune enteropathy (AIE), immunodeficiency
syndrome, Crohn’s disease, parasitic infection and malig-
nancy. Flow cytometric analysis of the duodenal IELs
revealed a non-significant aberrant IEL population
although an unusual large population of 76% γδ-T-cells
was present in the epithelial layer (compared to 1–35%
in uncomplicated patients with (R)CD).8 These cells did
not stain positive for CD30.

The patient was diagnosed with refractory CD without
aberrant T-cells (RCD type I) and started on prednisone
and 6-tioguanine (6-TG). This resulted in normalisation of
the stool frequency, weight gain and a follow-up biopsy
6 months later revealed almost complete mucosal recovery
(Marsh 1); the percentage of intra-epithelial γδ-T-cells had
decreased to 52%. Eighteen months later her clinical situ-
ation deteriorated and duodenal biopsies showed com-
plete villous atrophy (Marsh 3C) and a persisting
abnormally high intra-epithelial γδ-T-cells population
(78%). Remarkably, fluorescence activated cell sorting
analysis now showed CD30 expression on 30% of the intra-
epithelial γδ-T-cells while only 10% of αβ-T-cells expressed
CD30 within the normal range for activated
T-lymphocytes. In the peripheral blood, no significant
γδ-T-cell population could be identified. Positron emission
tomography (PET)-CT-scan showed diffuse increased
fluorodeoxy-glucose-uptake in the jejunum without
further signs of lymphadenopathy or hepatosplenomegaly.
In addition, a prehepatic intra-abdominal PET-positive
mass (diameter 15×9 mm) was identified, which was not
present on the CT scan of the abdomen that was per-
formed 18 months earlier during the RCD workup.

Histological analysis
An excisional biopsy was taken from the lymph node.
The lymph node showed a complete effaced architecture
with a diffuse, sheet-like infiltrate of large lymphoid blasts
with polymorphic nuclei, multiple large ovoid nucleoli
and clear cytoplasm. Immunohistochemistry showed a
very unusual immunophenotype (figure 1). The tumour
cells were uniformly positive for CD7, granzymeB, CD30
as well as CD20. TIA1 and CD15 were positive in a
smaller percentage of the tumour cells. There was exten-
sive T-cell marker loss as CD3, CD5, CD4 and CD8 were
negative. Additional B-cell markers (CD79a and PAX5)
were also negative. Epstein-Barr virus-encoded RNA
(EBER) occasionally stained large cells, while the reactive
small cell infiltrate showed more EBER-positive cells.
Gene-rearrangement studies showed a polyclonal
immunoglobulin heavy chain rearrangement pattern but
a monoclonal T-cell receptor γ (TCRG) and δ (TCRD)
rearrangements, confirming a T-cell origin of the prolif-
eration. The monoclonal TCRG and TCRD rearrange-
ment pattern in the tumour was identical to that
observed in the duodenum (figure 2), indicating that the
monoclonal γδ-T-cell population was already present in
the duodenum at time of the initial RCDI diagnosis.

Genetic studies
Array comparative genomic hybridisation (aCGH)
revealed only one chromosomal gain on the chromo-
some region 7q36 (figure 3). Fluorescent in situ hybrid-
isation for MYC did not show a MYC break.

Treatment
Initially, the patient was treated with a 5-day course of
Cladribine 0.1 mg/kg/day. Malabsorption-related
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symptoms did not improve and villous atrophy persisted.
Therefore, the patient was subsequently treated with
three courses of rituximab, cyclophosphamide, hydroxy-
daunorubicin, oncovin en prednisone (R-CHOP). This
resulted in clinical improvement as defaecation fre-
quency normalised and a 4 kg weight gain was reached
after 3 months. A follow-up PET-scan revealed a dimin-
ished lymphoma lesion. The duodenal mucosa showed
complete recovery (Marsh 0). Moreover, the γδ-T-cell
population decreased to 29% of total IELs, a percentage
that is considered normal in patients with (R)CD, with
absence of CD30 expression.
Currently, 2 years after R-CHOP treatment, the patient

is clinically well and repeated follow-up endoscopy
showed normal mucosa without histological abnormal-
ities. The γδ-IEL population varies between 25 and 30%
of total IELs.

DISCUSSION
This case involves a patient with CD who developed a
T-cell lymphoma with an unusual phenotype and geno-
type. As far as we are aware, this is the first report of an
extraintestinal lymphoma originating from a duodenal
γδ-IEL population. Peripheral γδ-T-cell lymphomas fre-
quently concern hepatosplenic T-cell lymphomas but
our patient had dissimilar clinical, phenotypical and
chromosomal characteristics. Intestinal γδ-T-cell lymph-
omas have been reported but consist of monomorphic
cells with a CD103+CD3+CD8+CD56+ phenotype that can
be categorised as type 2 EATL and are not associated
with CD.11

The observed genetic aberrations in this patient involved
gain of the 7q region, which shows frequent alteration in
EATL as well as in many other T-cell and B-cell lymph-
omas.12 13 Other common chromosomal aberrations

Figure 1 Histology and immunophenotype of a novel variant of enteropathy-associated T-cell lymphoma. (A) H&E (B) CD30 (C)

GranzymeB (D) CD20 (E) CD15 (f ) Epstein-Barr virus-encoded RNA.
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observed in EATL type 1 and 2, including gains in 1q, 5q
and 9q, were absent in this patient (table 1). Moreover,
aberration of the MYC oncogene, as often present in type
2 EATL, was absent. In addition, the recently described
EATL that arose in an patient with AIE who also displayed
aberrations on chromosome 7 involved a distinctly more
complex pattern with alterations on 8p22-23.2 and
10q23 which, again, were absent in our patient.14 The

7q region consists of a highly dense gene region that
includes multiple genes with regulatory functions and it
is tempting to speculate that these play a role in the
onset of this tumour.
The current classification for EATL is unsatisfactory as

it is becoming clearer that EATL type 2 is not associated
with enteropathy and seems a separate entity rather than
a variant of type 1 EATL.2 In addition, as in the case

Figure 2 Rearrangement analysis of the T-cell receptor γ (TCRG) (A) and T-cell receptor δ (TCRD) (B) genes on DNA derived

from a duodenal sample 2 years prior to tumour development (top) and the extraintestinal enteropathy-associated T-cell

lymphoma (bottom).

Table 1 Overview of the characteristics of the at presently reported various types of EATL

Characteristics EATL type 1 EATL type 2

variant type

EATL

AIE-associated

T-cell lymphoma

Association with enteropathy + − + +

HLA-DQ2/-DQ8 + − + +

Putative precursor cell CD3s−IEL Clonal aberrant T-cell Clonal γδ-T-cells Clonal CD8 αβ-T-cells
Morphology Polymorphic Monomorphic Polymorphic Monomorphic

Phenotype

CD3 + + − +

CD4 Mostly− − − −
CD5 Mostly− Mostly+(70%) − +

CD8 Mostly−(20%+) + − +

CD7 + + + −
CD15 − − + nd

CD20 − − − −
CD30 Mostly+(80%) − + +/−
CD56 − + − −
Granzyme + + + +

TIA1 + + + +

Chromosomal aberrantions

Gains 1q, 5q, 7q, 9q, MYC, 7q, 8q, 9q 7q 7q

Loss 8p, 13q,16q 8p, 10q

HLA, human leucocyte antigen.
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described here, the AIE-associated EATL as well as other
intestinal lymphomas with a broader spectrum of this
disease15 clearly show a need for a more elaborate div-
ision (table 1). The precursor cells from which these
various EATLs arise form an important area of research
to better understand these lymphomas.
In conclusion, we here report a novel variant of EATL,

with an unusual phenotype and genotype in a patient with
type I RCD, that evolved from a clonal γδ-IEL population.
This case provides additional support for the much

needed development of a novel classification for EATL.
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