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In China, which is a non-endemic area for celiac disease, primary intestinal T-cell and NK-cell lymphomas might

comprise heterogeneous subtypes. Both type II enteropathy-associated T-cell lymphoma and primary intestinal

NK-cell lymphoma are rarely reported and poorly characterized in China. In this study, we examined the

clinicopathological and molecular features of 38 cases of primary intestinal T-cell and NK-cell lymphoma in

Chinese patients. Based on these findings, we first classified the patients into an NK-cell group (n¼ 6) and a

T-cell group (n¼ 32). In the NK-cell group, the mean age was 37 years. All tumors of the NK-cell group were

positive for Epstein–Barr virus encoded mRNA in the majority of tumor cells and were polyclonal according to

the results of commercial BIOMED-2 T-cell receptor gene rearrangement assays. The survival in the NK-cell

group was significantly worse than that of the T-cell group (P¼ 0.0247). Next, 7 tumors of the T-cell group were

considered type II enteropathy-associated T-cell lymphoma, while 24 were considered peripheral T-cell

lymphoma, not otherwise specified (NOS). In the type II enteropathy-associated T-cell lymphoma group, the

mean age was 55 years. Type II enteropathy-associated T-cell lymphoma tumor cells from all seven patients

were monomorphic, medium sized. The survival in the type II enteropathy-associated T-cell lymphoma group

was significantly worse than that of the peripheral T-cell lymphoma, NOS group (P¼ 0.0181). Multivariate

analysis identified NK-cell phenotype, male gender, and CD8 positivity as factors for poor prognosis in our

series of primary intestinal T-cell and NK-cell lymphoma patients. In conclusion, most cases of primary

intestinal T-cell and NK-cell lymphoma in China are not associated with celiac disease and could be classified to

NK-cell group, type II enteropathy-associated T-cell lymphoma group, and peripheral T-cell lymphoma, NOS

group. Each group has distinctive histopathological features with prognostic significance.
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The gastrointestinal tract is the most common
primary site of extranodal lymphomas, accounting
for 30–50% of all primary extranodal lymphomas.1

The majority of these lymphomas have a B-cell

phenotype.2 Primary intestinal T-cell and NK-cell
lymphomas are rare but more aggressive. Most cases
of primary intestinal T-cell and NK-cell lymphoma
in Europe are enteropathy-associated T-cell lympho-
mas that are a complication of celiac disease.3

However, celiac disease is very rare in East Asians,
and only a few cases have been reported in this
population.4,5

A variant of enteropathy-associated T-cell
lymphoma was introduced into the 2008 World
Health Organization (WHO) classification, termed
the monomorphic variant of enteropathy-associated
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T-cell lymphoma or type II. Type II enteropathy-
associated T-cell lymphoma appears to have a
broader geographic distribution and is encountered
in Asia and other regions where celiac disease
is rare.6

Extranodal NK/T-cell lymphoma is more preva-
lent in Asians and is strongly associated with
Epstein–Barr virus (EBV). Nasal-type extranodal
NK/T-cell lymphomas may arise in the intestine.7–9

In China, which is a non-endemic area for celiac
disease, primary intestinal T-cell and NK-cell lym-
phomas might comprise heterogeneous subtypes,
such as type II enteropathy-associated T-cell lym-
phoma, primary intestinal NK-cell lymphoma, and
peripheral T-cell lymphoma, not otherwise specified
(NOS). To define the clinicopathological features of
primary intestinal T-cell and NK-cell lymphoma in
China, we examined the clinicopathological and
molecular features of 38 cases. Based on these
findings, we classified the lymphomas into different
type groups according to the new WHO classifica-
tion. Furthermore, we compared the clinicopatho-
logical and prognostic characteristics of the groups
to determine the differences between lymphoma
types.

Materials and methods

Case Selection

The records of 47 consecutive patients with intest-
inal T-cell and NK-cell lymphomas in the pathology
files of the Department of Pathology, Peking Union
Medical College Hospital, from 1999 to 2009 were
reviewed. Of them, 42 cases met the inclusion
criteria for primary intestinal lymphoma.10,11 Of
the 42 cases, 38 were included in the study and
4 were excluded (2 cases of anaplastic large cell
lymphoma and 2 cases with no tissue block
available for analysis). The Ethics Committee of
the Peking Union Medical College Hospital ap-
proved this study.

Clinical Data

Available data, including clinical presentations,
therapeutic regimens, and follow-up information,
were evaluated. Staging procedures included com-
plete physical examination, computerized tomogra-
phy, positron emission tomography scans of the
chest and abdomen, and bone marrow aspiration
and biopsy. The disease stages were assigned
according to the modification of the classical Ann
Arbor staging system by Musshoff12 for extranodal
lymphomas.

Morphology and Immunohistochemistry

Surgically resected or biopsy specimens were fixed
routinely in 10% buffered formalin, embedded in

paraffin, and stained with hematoxylin and eosin
(HE). All cases were reviewed by at least two
pathologists who were unaware of the clinical data.
Immunohistochemical analysis was performed on
formalin-fixed, paraffin-embedded tissue sections.
Staining for CD3 (clone LN10, Novocastra), CD5
(clone 4C7, Novocastra), CD8 (clone C8/144B, Dako),
CD20 (clone L26, Novocastra), CD30 (clone 1G12,
Novocastra), CD56 (clone 1B6, Novocastra), and
CD79a (clone JCB117, Dako) was performed using
a Ventana Benchmark XT instrument (Ventana,
Tucson, AZ, USA). All other reagents were obtained
from Ventana. Staining for bF-1 (clone 8A3, Endo-
gen), CD4 (clone 4B12, Novocastra), granzyme B
(clone GrB-7, Dako), and TIA-1 (clone 26gA10F5,
Immunotech) was performed using the Envision
method. Appropriate positive and negative controls
were tested for each antibody.

EBV In Situ Hybridization

EBV in situ hybridization was performed on paraffin
sections from all cases together with positive and
negative controls using the EBV-encoded Small
RNA (EBER)-1/2 in situ Hybridization Kit (Triplex
International Bioscience, China) with digoxigenin-
labeled probes. The extent of EBER positivity was
graded as follows: negative, 1þ : 1 to o25% of cells
with positive signal; 2þ : from 25 to 49%; 3þ : from
50 to 74%; and 4þ : Z75%.

T-Cell Receptor Gene Rearrangement Studies

T-cell receptor gene rearrangement studies were
performed on DNA extracted from paraffin-em-
bedded tissue by using the IdentiClone TCRB,
TCRG, and TCRD Gene Clonality Assays with gel
detection (InVivoScribe Technologies, San Diego,
CA, USA). All samples yielding PCR products
Z300 bp were subjected to the full set of T-cell
clonality testing. T-cell receptor gene rearrangement
studies were performed according to the standard
assay procedure, and the sample results were
evaluated according to assay instructions. Each
PCR study was carried out in duplicate and
included positive, negative, and no-template con-
trols. After heteroduplex analysis, the PCR products
were analyzed by electrophoresis on 8% non-
denaturing polyacrylamide gels and photographed
under ultraviolet light using AlphaImager (Alpha
Innotech, San Leandro, CA, USA).

Histological Definition of Enteropathy and
Designation of T-Cell and NK-Cell Lineages

Histological evidence of enteropathy was defined by
an increase in the number of intestinal intraepithe-
lial lymphocytes (Z40 lymphocytes per 100 epithe-
lial cells) in the intestinal mucosa adjacent to the
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tumor. The HE-stained sections and CD3-, CD8-, and
TIA-1-labeled sections were evaluated for intestinal
intraepithelial lymphocyte count.

As for the designation of T-cell and NK-cell
lineages, clonal T-cell receptor gene rearrangements,
and/or b-F1-positive tumors were considered T-cell
lymphomas. The tumors that were negative for bF-1,
positive for EBER in the majority of tumor cells
(3þ or higher) and polyclonal for T-cell receptor
gene rearrangements were considered NK-cell
lymphomas.

Statistical Analysis

Correlations between the two groups were evaluated
by the Fisher’s two-tailed exact test. Survival curves
were plotted using the Kaplan–Meier method, and
P-values were calculated using the log-rank test. To
evaluate the independent prognostic relevance of
primary intestinal T-cell and NK-cell lymphoma,
multivariate analysis using a Cox regression model
was performed. Data were analyzed with SPSS soft-
ware for Windows, version 15.0 (SPSS, Chicago, IL,
USA). P-values o0.05 were accepted as significant.

Results

Clinical Findings

There were a total of 38 patients. All patients were
Chinese. The age of the patients ranged from 15 to 72
years, with a mean age of 44 years. The overall male-
to-female ratio was 1.7:1 (24/14). The most common
symptoms were abdominal pain (18/38) and fever
(17/38). Seventeen patients had history of chronic
diarrhea. Among them, only one had suspected
celiac disease. The remaining 37 patients did not
have evidence of celiac disease. Twenty-six patients
underwent surgical resection, and 12 patients only
received an endoscopic exam and biopsy. The
common reasons for surgical resection were perfora-
tion of the intestine (15/26), intestinal hemorrhage
(4/26), and intestinal obstruction (4/26).

According to the modification of the classical Ann
Arbor staging system by Musshoff for extranodal
lymphomas, there were 25 patients at stages I–II and
13 at stages III–IV. Thirteen patients underwent
surgical resection and chemotherapy. Twelve re-
ceived surgical resection only and 11 received
chemotherapy only. One patient received surgical
resection, chemotherapy, and additional radiother-
apy. One patient received chemotherapy and addi-
tional radiotherapy. The follow-up period ranged
from 0.5 to 94 months, with a mean of 11.8 months
for all patients. During the follow-up period, 21
patients died of the disease, 1 patient died for other
reasons, 6 were alive with disease, 3 were alive with
no evidence of disease, and 7 were lost to follow-up.
The 1-, 2-, and 5-year survival rates of these 38
patients were 41, 24, and 5%, respectively.

Pathological Findings

The tumors involved the small intestine in 15
patients, the colon in 19, and both in 3. The tumors
of one patient involved the stomach, small intestine,
and colon non-contiguously. Nineteen patients had
multicentric tumors. Endoscopic findings and gross
examinations showed that 28 cases presented with
plaque-like infiltrative lesions with shallow ulcera-
tion and that 10 cases exhibited protruding masses.
Sixteen patients presented with intestinal perfora-
tion (including one not known before surgery). All
perforations were due to the invasion of tumor cells.
Histologically, 25 cases consisted of medium-sized
cells and 13 of medium to large or pleomorphic large
cells. Features of enteropathy in the intestinal
mucosa adjacent to the tumor were found in eight
cases. All eight cases showed different degrees of
villous atrophy and crypt hyperplasia. As for the
case with clinically suspect celiac disease, moderate
villous atrophy, and crypt hyperplasia were present,
but the intestinal intraepithelial lymphocytes ac-
counted for about 25 per 100 epithelial cells.

Immunohistochemical, EBV In Situ Hybridization,
and T-Cell Receptor Gene Rearrangement Findings

Immunohistochemically, all 38 tumors expressed
CD3 and were negative for CD20 and CD79a. The
positive frequencies of the other antigens were as
follows: TIA-1 (36/38, 95%), granzyme B (17/38,
45%), CD56 (17/38, 45%), bF-1 (16/38, 42%), CD30
(10/38, 26%), CD8 (7/38, 18%), and CD4 (5/38,
13%). Only three tumors expressed CD5. Eighteen
(47%) of 38 tumors were positive for EBER to
varying degrees: 4þ (n¼ 3), 3þ (n¼ 4), 2þ
(n¼ 1), and 1þ (n¼ 10). In cases with Z2þ EBER
positivity, the distribution of the CD20- or CD79a-
positive cells was distinct from that of EBER-
positive cells. The tumor from the patient with
clinical suspected celiac disease was positive for
CD3 and negative for CD4, CD8, and CD56.

Among the 38 tumors, 10 exhibited DNA sizes
Z400 bp, 22 at 300 bp, and 6 at 200 bp. Thirty-two
(84%) tumors yielding PCR products of Z300 bp
were subjected to the full set of T-cell clonality
testing. Twenty-seven of these tumors were clonal.
Six tumors with suboptimal DNA quality (200 bp)
were also subjected to clonality examination, and
only one tumor showed rearranged TCRD genes. The
other five cases were polyclonal.

Classification of Lymphomas

First, the 38 tumors were classified into an NK-cell
group (n¼ 6) and a T-cell group (n¼ 32). The tumors
that were negative for bF-1, positive for EBER in
the majority of tumor cells (3þ or higher), and
polyclonal for T-cell receptor gene rearrangements
were considered NK-cell lymphomas (n¼ 6, includ-
ing one tumor with a DNA size of 200 bp). Thirty
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tumors with clonal T-cell receptor gene rearrange-
ments and/or bF-1-positive tumors were regarded as
T-cell lymphomas. The remaining two tumors, with
a DNA size of 200 bp, were also classified as T-cell
lymphomas according to their CD56-negative and
EBER 0/1þ phenotype.

Then, based on the histological evidence of
enteropathy and immunohistochemical findings,
seven tumors of the T-cell lymphoma group were
considered type II enteropathy-associated T-cell
lymphoma (excluding one tumor both associated
with enteropathy and with a CD4-positive pheno-
type). The one from the patient with clinical
suspected celiac disease was considered type I
enteropathy-associated T-cell lymphoma. The
remaining 24 tumors were considered peripheral
T-cell lymphoma NOS.

Differences Between the T-Cell Lymphoma Group and
the NK-Cell Lymphoma Group

The pertinent clinicopathological features of the
different groups are listed in Table 1. In the NK-cell

group, the mean age was 37 years. Five (83%)
patients presented with fever, perforation, stages I–II
disease, and arose in the colon. All six tumors were
positive for CD3 and TIA-1 and negative for CD4,
CD8, and CD5 (Figure 1). All six tumors were
positive for EBER in the majority of tumor cells
(3þ or higher). NK-cell lymphomas were all poly-
clonal for T-cell receptor gene rearrangements,
including one tumor with suboptimal DNA quality.

In the T-cell group, the mean age was 45 years.
Twelve (38%), 11 (34%), and 20 (63%) patients
presented with fever, perforation, and stages I–II
disease, respectively. Only one tumor was positive
for EBER in the majority of tumor cells (3þ or
higher). All 27 T-cell lymphomas with optimal DNA
quality were clonal for T-cell receptor gene rearran-
gements. One of the five T-cell lymphomas with
suboptimal DNA quality was clonal.

During the follow-up period, five of six NK-cell
lymphoma patients died of the disease. The median
survival time was 5 months. Sixteen of 32 T-cell
lymphoma patients died of the disease. The median
survival time was 22 months. The cumulative

Table 1 Comparison of histological and clinical findings between different groups

Characteristics Primary intestinal T-cell and NK-cell
lymphoma

Primary intestinal T-cell
lymphomaa

NK-cell group
(n¼6)

T-cell group
(n¼32)

P-valueb Type II EATL
(n¼ 7)

PTCL NOS
(n¼ 24)

P-valueb

Gender (male/female) 5/1 19/13 0.383 4/3 15/9 1.000
Age 460 years 0 (0) 7 (22) 0.569 2 (29) 5 (21) 0.642
Abdominal pain 3 (50) 4 (13) 0.063 0 (0) 4 (17) 0.550
Fever 5 (83) 12 (38) 0.071 3 (43) 9 (38) 1.000
Bloody stool 4 (67) 17 (53) 0.672 6 (86) 10 (42) 0.083
Chronic diarrhea 1 (17) 13 (41) 0.383 4 (57) 8 (33) 0.384
Multicentric 3 (50) 16 (50) 1.000 6 (86) 9 (38) 0.037c

Perforation 5 (83) 11 (34) 0.065 5 (71) 6 (25) 0.067
Stage (I–II/III–IV) 5/1 20/12 0.643 7/0 12/12 0.026c

Resection only 3 (50) 9 (28) 0.357 4 (57) 5 (21) 0.150
Non-resection 0 (0) 12 (38) 0.149 1 (14) 10 (42) 0.372
Macroscopic type (ulceration/protruding
mass)

4/2 24/8 0.644 5/2 18/6 1.000

Tumor cell size (medium/medium to large) 3/3 10/22 0.392 7/0 14/10 0.066
CD4+ 0 (0) 5 (16) 0.570 0 (0) 5 (21) 0.562
CD8+ 0 (0) 7 (22) 0.569 5 (71) 2 (8) 0.002c

CD56+ 5 (83) 12 (38) 0.071 7 (100) 5 (21) o0.001c

bF-1+ 0 (0) 15 (47) 0.063 4 (57) 11 (46) 0.685
CD5+ 0 (0) 3 (9) 1.000 3 (43) 13 (54) 1.000
CD30+ 1 (17) 9 (28) 1.000 2 (29) 7 (29) 1.000
Granzyme B+ 4 (67) 13 (41) 0.378 3 (43) 10 (42) 1.000
TIA-1+ 6 (100) 30 (94) 1.000 7 (100) 22 (92) 1.000
EBER32+ 6 (100) 2 (6) o0.001c 0 (0) 2 (8) 1.000

EATL, enteropathy-associated T-cell lymphoma; PTCL NOS, peripheral T-cell lymphoma not otherwise specified.
a
Do not including the one was suspected type I enteropathy-associated T-cell lymphoma.

b
Fisher’s exact test (two-tailed).

c
Statistically significant.

Figure 1 Morphology of primary intestinal NK-cell lymphoma and peripheral T-cell lymphoma NOS. (a–d) Histology, immunophe-
notype, and EBER in situ hybridization of a primary intestinal NK-cell lymphoma. At medium power, tumor cells of NK-cell lymphoma
are small to medium sized (a), negative for bF-1 (b), positive for CD56 (c), and positive for EBER in the majority of tumor cells (d). (e–h)
Histology, immunophenotype, and EBER in situ hybridization of a peripheral T-cell lymphoma NOS. At medium power, tumor cells of
this case of peripheral T-cell lymphoma NOS are medium to large sized (e), positive for bF-1 (f), and negative for CD56 (g) and have
scattered EBER-positive cells (h).
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survival rate of the NK-cell group was significantly
worse than that of the T-cell group (P¼ 0.0247)
(Figure 2).

Differences Between Type II Enteropathy-Associated
T-Cell Lymphoma and Peripheral T-Cell Lymphoma
NOS

The mean age of the seven type II enteropathy-
associated T-cell lymphoma patients was 55 years.
Six (86%) patients had bloody stool and multi-
centric tumors. All type II enteropathy-associated
T-cell lymphomas were stages I–II, and the tumor
cells were monomorphic and medium sized
(Figure 3). Five tumors were positive for both CD8
and CD56, while two were only positive for CD56.
Six tumors were negative for EBER, and one had an
EBER score of 1þ .

The mean age of the 24 peripheral T-cell lympho-
ma NOS patients was 44 years. Differences between
type II enteropathy-associated T-cell lymphoma and
peripheral T-cell lymphoma NOS were evaluated by
Fisher’s two-tailed exact test. Among all character-
istics, type II enteropathy-associated T-cell lympho-
ma was more likely to be multicentric (P¼ 0.037),
stages I–II (P¼ 0.026), CD8 positivity (P¼ 0.002),
and CD56 positivity (Po0.001). Kaplan–Meier sur-
vival curves and log-rank test for cumulative
survival showed that the cumulative survival rate
in the type II enteropathy-associated T-cell lympho-
ma group was significantly worse than that of the
peripheral T-cell lymphoma NOS group (P¼ 0.0181)
(Figure 4).

Multivariate Analysis

The analysis of prognostic factors using the Cox
proportional hazards regression model showed that
male gender (P¼ 0.004), CD8 positivity (P¼ 0.004),
CD56 positivity (P¼ 0.004), perforation (P¼ 0.014),
stages I–II disease (P¼ 0.014), NK-cell phenotype
(P¼ 0.028), and type II enteropathy-associated T-cell
lymphoma (P¼ 0.041) were associated with poor
prognosis in the univariate analysis in our series of
primary intestinal T-cell and NK-cell lymphoma
patients, whereas patient age, symptoms, manage-
ment differences, the other cell surface markers, and
the extent of EBER positivity were not. Multivariate
analysis identified NK-cell phenotype (OR 6.482;
95% CI: 1.726–24.351; P¼ 0.006), male gender (OR
5.601; 95% CI: 1.712–18.328; P¼ 0.004), and CD8
positivity (OR 10.960; 95% CI: 2.747–43.736;
P¼ 0.001) as factors for poor prognosis.

Discussion

Extranodal NK/T-cell lymphoma is designated ‘NK/
T’ (instead of ‘NK’) because some cases show a
cytotoxic T-cell phenotype, although most cases
appear to be genuine NK-cell neoplasms. These two
types of lymphoma have been difficult to distin-
guish in the past because of limited access to
comprehensive immunohistochemical and DNA
analysis techniques. By definition, true NK-cell
lymphoma does not show rearrangement of the
T-cell receptor gene. Therefore, NK-cell lymphoma
can be distinguished from NK-like peripheral T-cell
lymphoma by reliable clonality testing of T-cell
receptor genes. However, worldwide, many different
PCR protocols and many different primers are used,
each with a different sensitivity and applicability.
The newly developed BIOMED-2 multiplex PCR
assay represents a new approach to PCR-based
clonality testing and greatly increases the diagnostic
accuracy of Ig and T-cell receptor gene rearrange-
ment detection.13

In our study, we chose the newly developed
BIOMED-2 T-cell receptor gene rearrangement as-
says to assess the clonality of 38 paraffin-embedded
primary intestinal T-cell and NK-cell lymphoma
cases. Thirty-two (84%) tumors yielded PCR pro-
ducts ofZ300 bp. The percentage was similar to that
in Liu’s14 study of 316 paraffin-embedded cases
using the same protocol. Among 32 lymphomas
with optimal DNA quality, all 5 NK-cell lymphomas
were polyclonal for T-cell receptor gene rearrange-
ments, and all 27 T-cell lymphomas were clonally.
The overall sensitivity and specificity of the com-
bined BIOMED-2 T-cell receptor gene rearrangement
assays were both 100%.

Although NK-cell lymphoma is prevalent in
Asians,15 primary intestinal NK-cell lymphoma is
extremely rare and highly aggressive, with short
survival times. Most primary intestinal NK-cell
lymphoma patients in our study were middle-aged

Figure 2 Kaplan–Meier survival curves and log-rank test
for cumulative survival of the NK-cell group and the T-cell group
are shown. The cumulative survival rate of the NK-cell
group (n¼ 6) was significantly worse than that of the T-cell group
(n¼ 32).
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Figure 3 Histology, immunophenotype, and EBER in situ hybridization of a type II enteropathy-associated T-cell lymphoma. (a) Under
low power, the type II enteropathy-associated T-cell lymphoma shows mucosal ulceration and diffuse lymphomatous infiltration through
the intestinal wall. (b) Staining for CD3 shows an obvious increase in intestinal intraepithelial lymphocytes in the intestinal mucosa
adjacent to the tumor. (c) Tumor cells of type II enteropathy-associated T-cell lymphoma are monomorphic and medium sized at medium
power. (d) CD8 and (e) CD56 show diffuse positivity. (f) No EBER-positive cells were observed in this case.
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males (mean age 37 years), and the lymphomas
were more likely to arise in the colon. As same as
previous reports,7,16 primary intestinal NK-cell
lymphoma in our study had a higher incidence of
intestinal perforation and was more likely to cause
systemic symptoms such as fever compared with the
T-cell group. In 2008, Tung et al17 reported five
primary intestinal NK-cell lymphomas based on
EBER positivity and polyclonal T-cell receptor gene
rearrangements using conventional clonality studies
in a series of 11 primary intestinal T-cell and NK-
cell lymphomas. The prognoses of the NK-cell and
T-cell groups of their series did not differ signifi-
cantly. In 2009, Chuang et al16 found 6 (20%) cases
of primary intestinal NK-cell lymphoma in their
series of 30 primary intestinal T-cell and NK-cell
lymphomas, and the NK-cell group had a worse
prognosis on average. We used the same methods to
designate T-cell and NK-cell lineages as Chuang
et al. In our study, BIOMED-2 T-cell receptor gene
rearrangement assays were used to test the clonality
of each case. We found that the cumulative survival
rate in the NK-cell group was significantly worse
than that of the T-cell group. These results suggest
that BIOMED-2 primers are superior to the conven-
tional ones for T-cell clonality and reliably classify
T-cell and NK-cell lineages.

Among primary intestinal T-cell and NK-cell
lymphomas, enteropathy-associated T-cell lympho-
ma is the most characteristic. According to the WHO
classification of hematological malignancies, entero-
pathy-associated T-cell lymphoma can be divided
into two groups. Type II enteropathy-associated
T-cell lymphoma accounts for 10–20% of entero-
pathy-associated T-cell lymphoma cases. As type II

enteropathy-associated T-cell lymphoma was intro-
duced, several reports about this lymphoma from
East Asia have been published.17–19 In these reports,
none of the patients had gluten-sensitive malabsorp-
tion syndrome. The definition of enteropathy varies
among studies17,20 and may influence the lymphoma
classification. The histological evidence of entero-
pathy in our study was defined solely by an increase
of intestinal intraepithelial lymphocytes in the
intestinal mucosa adjacent to the tumor. However,
all defined enteropathy cases showed different
degrees of villous atrophy and crypt hyperplasia.
In our study, seven tumors were considered type II
enteropathy-associated T-cell lymphoma, account-
ing for 16 and 22% of the primary intestinal T-cell
and NK-cell lymphoma and T-cell groups, respec-
tively. These percentages are higher than those
reported by Chuang et al,16 who found only 2 type
II enteropathy-associated T-cell lymphoma cases
among 30 primary intestinal T-cell and NK-cell
lymphomas.

The mean age of the six type II enteropathy-
associated T-cell lymphoma cases in our study was
55 years, which was older than the average age of the
primary intestinal NK-cell lymphoma patients.
Classical (type I) enteropathy-associated T-cell lym-
phoma in the West occurs most commonly in the
small intestine and less frequently in the colon or
stomach.21 However, in our study, only two of seven
type II enteropathy-associated T-cell lymphoma
cases were confined to the small intestine. Two
occurred in the colon, two occurred both in the
small intestine and colon, and one involved the
stomach, small intestine, and colon non-contigu-
ously. A similar result was obtained by Ko et al,18

who found that only two of eight type II entero-
pathy-associated T-cell lymphoma cases were con-
fined to the small intestine. These results suggest
that, unlike most type I enteropathy-associated
T-cell lymphoma cases were confined to the small
intestine, type II enteropathy-associated T-cell lym-
phoma was more likely to occur in the ileocecum
and the colon. According to previous studies, the
prognosis of enteropathy-associated T-cell lympho-
ma is very poor and shows no difference between
type I and type II.20 However, until now, no report
has directly compared the differences in prognosis
between enteropathy-associated T-cell lymphoma
and other primary intestinal T-cell lymphomas in
the same study. Our data showed that the cumula-
tive survival rate in the type II enteropathy-asso-
ciated T-cell lymphoma group was significantly
worse than that of the peripheral T-cell lymphoma
NOS group.

In our study, one tumor from a patient with
suspected celiac disease, in the T-cell lymphoma
group, was considered type I enteropathy-associated
T-cell lymphoma. Due to limited evidence of celiac
disease and the availability of only a biopsy speci-
men, this case was not compared further with other
types of lymphoma. It is generally believed that

Figure 4 Kaplan–Meier survival curves and log-rank test for
cumulative survival showed that the cumulative survival rate in
the type II enteropathy-associated T-cell lymphoma group (n¼7)
was significantly worse than that of the peripheral T-cell
lymphoma NOS group (n¼24).
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celiac disease is very rare in East Asians. However,
this conclusion has not been confirmed by large-
scale serological screening in this region. In a recent
study in China,22 4 of 62 patients with chronic
diarrhea were diagnosed with celiac disease based
on capsule endoscopy findings, duodenal biopsies,
and reaction to a gluten-free diet. The authors
proposed that in China, especially in the northern
area, where wheat is the main food, celiac disease
might not be uncommon. Because the clinical range
of celiac disease is wide and because some patients
can be asymptomatic, the diagnosed patients could
represent only a small portion of the true number of
celiac disease patients among this population.

Sixteen (42%) primary intestinal T-cell and NK-
cell lymphoma patients presented with intestinal
perforation in our study. Both primary intestinal
NK-cell lymphoma and type II enteropathy-asso-
ciated T-cell lymphoma had high perforation rates
(83 and 71%, respectively). This might explain that
why perforation was a poor prognostic factor in
the univariate analysis but not in the multivariate
analysis. In contrast with only 50% patients of
peripheral T-cell lymphoma NOS at stages I–II in
our series, 100 and 83% patients of type II entero-
pathy-associated T-cell lymphoma and primary
intestinal NK-cell lymphoma, respectively, were at
stages I–II. Because both type II enteropathy-asso-
ciated T-cell lymphomas and primary intestinal NK-
cell lymphomas behave in a highly aggressive
manner, they might be more likely to present with
perforation and be found in an early stage.

In previous studies, about 90 and 80% of type II
enteropathy-associated T-cell lymphomas were po-
sitive for CD56 and CD8, respectively,21 and most
intestinal NK-like T-cell lymphomas showed CD8
expression.16,23 In our study, the rates of CD56
expression in primary intestinal NK-cell lympho-
mas, type II enteropathy-associated T-cell lympho-
mas, and peripheral T-cell lymphoma NOS were 83,
100, and 20%, respectively. As for CD8, the rates
were 0, 71, and 2%, respectively. Most CD8-positive
cases were type II enteropathy-associated T-cell
lymphoma, which had poor prognosis. Primary
intestinal NK-cell lymphomas were all negative for
CD8. Among the T-cell group, type II enteropathy-
associated T-cell lymphoma was significantly asso-
ciated with CD8 expression (P¼ 0.002) and CD56
expression (Po0.001). Moreover, CD8 expression
was a poor prognostic factor in multivariate analysis
of all of our primary intestinal T-cell and NK-cell
lymphoma cases. Male sex was also a poor prog-
nostic factor in the multivariate analysis. This is the
first report to include three different types of tumors
with at least six cases of each. Therefore, our results
are more likely to represent the general character-
istics of primary intestinal T-cell and NK-cell
lymphoma.

In conclusion, primary intestinal T-cell and NK-
cell lymphomas in China are a heterogeneous group
of malignant lymphomas that includes type II

enteropathy-associated T-cell lymphoma, primary
intestinal NK-cell lymphoma, and peripheral T-cell
lymphoma NOS. We can reliably separate these
types using BIOMED-2 T-cell clonality assays, EBER
positivity, histological evidence of enteropathy, and
other clinicopathological features. Our data suggest
that different types of primary intestinal T-cell and
NK-cell lymphoma have distinctive histopathologi-
cal features with prognostic significance. Both type
II enteropathy-associated T-cell lymphoma and
primary intestinal NK-cell lymphoma were highly
aggressive lymphomas.
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