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Abstract

Background: Primary intestinal NK/T cell lymphoma is extremely rare and early diagnosis is frequently difficult. The aim of this study is to
investigate the clinicopathological findings, immunophenotype, and T cell receptor (TCR) y gene rearrangement of primary intestinal NK/T
cell ymphomas in 25 Chinese cases.

Methods: Clinical data of the 25 cases were analyzed. Immunohistochemistry for immunophenotype, in situ hybridization for EBER, and
polymerase chain reaction for TCR y gene rearrangement were investigated. Survival curves according to clinical characteristics were ana-
lyzed.

Results: The median age was 33 years and the median survival was 7 months. The common symptoms consisted of abdominal pain,
fever, marasmus, diarrhea, and hematochezia. Endoscopically, the tumors were mainly featured by focal, multifocal or diffuse irregular ulcers,
which most frequently emerged in the ascending colon. Histologically, the tumors were characterized by the proliferation of pleomorphic
atypical lymphoid cells (ALCs), necrosis, lympho-epithelial lesions, and mixed inflammatory infiltration. The positive frequency of CD3¢ was
88.2%, of CD56 was 84%, granzyme B was 90%, and EBER was 84.2%. A total of 12 out of 14 cases (85.7%) highly expressed Ki67. The
negative prognostic factors for survival were Ann Arbor stage IIIE or IVE (P = 0.039) and more than one extranodal site of disease (P = 0.019).

Conclusion: Primary intestinal NK/T cell lymphomas most frequently favor young people and have a poor prognosis. Due to the nonspe-
cific clinical and endoscopic findings, it is difficult to distinguish intestinal NK/T cell lymphomas from inflammatory and infectious disorders.

Histopathology, immunophenotype, and DNA study play key roles in differential diagnosis.
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Introduction

rimary intestinal lymphoma is defined as an extranodal

lymphoma arising in the intestine, with the bulk of disease

localized to this site. Extranodal NK/T cell lymphoma is a
subgroup of cytotoxic T or NK cell lymphomas having a multiple
morphologic spectrum which originates outside the lymph node.
NK/T cell lymphoma accounts for 2% to 8% of non-Hodgkin lym-
phomas (NHL) in Asia,® where it shows its highest prevalence. In
Europe it comprises less than 2% of all NHL cases.* Primary intes-
tinal NK/T cell lymphoma is extremely rare. Since the early diag-
nosis of this lymphoma always presents difficulties to physicians,
appropriate treatment might be delayed. In this study, we retro-
spectively analyze the clinicopathological features, immunophe-
notype, and T cell receptor (TCR) y gene rearrangement of 25 Chi-
nese cases with primary intestinal NK/T cell lymphomas to im-
prove our understanding of this neoplasm.

Patient population

Clinical records of 25 hospitalized patients were collected from
the West China Hospital of Sichuan University between May 1999
and May 2010. Histopathologic diagnosis of primary intestinal
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NK/T cell lymphoma was based on the new World Health Orga-
nization classification of lymphomas.* The Ann Arbor criteria was
used for clinical staging.

Immunohistochemistry

Immunohistochemistry was performed on formalin-fixed, par-
affin-embedded tissue sections by the streptoavidin biotin peroxi-
dase (SP) method. A panel of primary antibodies to: CD3g (1: 200,
Dakopatts, Denmark), CD20 (1: 200, Dakopatts, Denmark), CD56
(1: 50, Monosan, the Netherlands), granzyme B (1: 200, Culter,
USA), and Ki67 (1: 100, Dakopatts, Denmark) were used. The SP
kit and basic DAB detection system (Dakopatts, Denmark) were
used for the remainder of the procedures. For the negative control,
the primary antibody was substituted with PBS.

In situ hybridization

In situ hybridization was carried out with EBER (EBER1 and
EBER?2) oligonucleotide probes labeled with fluorescein isothio-
cyanate (FITC; Y017, Dakopatts, Denmark). Rabbit anti-FITC
antibody conjugated with alkaline phosphatase (Dakopatts, Den-
mark) was used in combination with the probe and nitro blue tet-
razolium (NBT)/5-bromo-4-chloro-3-indolyl phosphate (BCIP)
as a substrate. A case of nasal NK/T cell lymphoma previously
demonstrated to harbor EBV was used as the positive control. For
the negative control, the probe was substituted with diethyl pyro-
carbonate (DEPC).

Polymerase chain reaction (PCR)
The paraffin tissue DNA was prepared with a tissue DNA ex-
traction and purification kit (Dneasy™ Tissue Kit, Qiagene). Two



sets of primers were used to amplify the rearranged TCR y gene
as previously described.® A T cell lymphoma case with a known
monoclonal rearrangement was used as the positive control, and
a reaction without template DNA was simultaneously run as the
negative control.

Statistical analysis

Overall survival (OS) was measured from the date of diagnosis
to the date of death or the last follow-up visit. Survival curves were
derived by the Kaplan and Meier method. Survival curves were
plotted for gender, age, Eastern Cooperative Oncology Group
Performance Status (ECOG PS) score, Ann Arbor staging, extra-
nodal sites of disease, lactate dehydrogenase (LDH), and the In-
ternational Prognostic Index (IPI). Univariate analysis of OS was
performed using the log-rank test. Two-sided P < 0.05 were con-
sidered significant. All statistical analyses were performed using
SPSS version 13.0 (SPSS Inc., Chicago, IL).

Results

Clinical findings

Clinical characteristics at diagnosis, including gender, age, distri-
bution of the ECOG PS, extranodal sites of disease, elevated LDH,
and IPI score are listed in Table 1. The series comprised 16 men
and 9 women, with a male to female ratio of 1.78:1. The median
age was 33 years (range: 15 to 65 years). The mean interval be-
tween the time of symptom onset and that of lymphoma diagnosis
was 6 months (range: 20 days to 3 years). Clinically, the most com-
mon symptoms were abdominal pain (60%), fever (56%), weight
loss (56%), diarrhea (36%), and hematochezia (32%). The main
complications were bowel perforation (16%), intestinal obstruc-
tion (12%), and gut hemorrhea (4%). None of the patients had ei-
ther malabsorption or proven celiac disease before presentation.

Pathological features

Gross appearance

The tumors occurred from the duodenum to the rectum, while
the most common site was the ascending colon, followed by the
ileocecum and sigmoid colon. The rectum was rarely involved (Table
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2). Tumors in more than one site were observed in 9 of 25 patients
(36%), while in 16 cases (64%) neoplasms were localized to one site.
Tumors in 22 of 25 cases (84%) were focal, multifocal or diffuse pleo-
morphic ulcers (Figure 1), and some were accompanied by segmental
gutstricture, while in 4 cases (16%) they were tumor masses (Table 2).

Figure 1. Diffuse irregular ulcers in the ascending colon.

Histological findings

Although small, medium, and large pleomorphic atypical lym-
phoid cells (ALCs) may be clustered or disseminated in the le-
sions, there were mostly medium or large cells in the majority of
cases (Figure 2A). The ALCs had irregular nuclei and a pale cy-
toplasm. Mitotic changes were easily found. Most cases showed
massive necrosis (Figure 2B) and lympho-epithelial lesions (LEL;
Figure 2C), the latter were characterized by the invasion of ALCs
into the mucosa and the destruction of mucosal glands. The neo-
plasms were admixed with varying proportions of inflammatory
infiltrates; including small lymphocytes, plasmacytes, neutrophils,
eosinophils, and histocytes. Angiocentric infiltrates were also
found in some cases (Figure 2D).

Table 1. Relationship between clinical characteristics and the prognosis of primary intestinal NK/T cell ymphoma.

Characteristics No. of patients 1-year OS (%) P-value

Age (years)
<60 24 45 0.646
>60 1 0

Gender
Male 16 28 0.345
Female 9 50

ECOG PS
0-1 10 58 0.258
2-4 15 32

Ann arbor staging
IE or IIE 9 76 0.039
IE or IVE 16 17

Extranodal sites of disease
1 20 46 0.019
>1 5 0

LDH
Normal 19 54 0.066
Elevated 6 16

IPI
0-1 13 67 0.065
2-5 12 23

ECOG PS=Eastern Cooperative Oncology Group Performance Status; LDH=lactate dehydrogenase; IPI=International Prognostic Index; OS=overall survival.

Archives of Iranian Mediicine, \folume 15, Number 1, January 2012 37



Intestinal NK/T Cell Lymphoma

Table 2. Clinicopathological findings of primary intestinal NK/T cell lymphoma.

Case Sex Age Location of lymphoma Type of lymphoma  Stage Complication
1 M 19 Jejunum u \Y B perforation
2 M 34 Jejunum U 11 B perforation
3 M 20 Duodenum U v Gut hemorrhea
4 M 88 S. colon U 1 None

5 F 30 S. colon, d. colon U v None

6 [ 31 lleocecum ™ | B obstruction
7 F 59 Duodenum U 11 None

8 M 45 A. colon U | None

9 F 20 S. colon U 11 None

10 F 24 A. colon U \Y% B perforation
11 M 33 lleocecum U \Y% B perforation
12 M 57 A. colon, ileocecum, terminal ileum U v None

13 F 55 Duodenum ™ \Y% B obstruction
14 F 65 Rectum ™ 1l None

15 F 51 A. colon, ileocecum U 11 None

16 M 26 D. colon, t. colon, a. colon, ileocecum U 1 None

17 M 21 S. colon, t. colon, a. g colon, terminal ileum ] 1l None

18 M 38 S. colon U 11 None

19 M 15 S. colon U 11 None

20 M 85 Rectum, s. colon, d. colon, t. colon, a. colon U v None

21 M 32 A.colon, ileocecum, terminal ileum, duodenum U v None

22 M 32 lleocecum U | None

23 F 41 A. colon, rectum ™ 11 B obstruction
24 M 33 T. colon, a. Colon U 1 None

25 M 31 lleocecum U 1l None
TM=tumor mass; U=ulcer; M=male; F=female; A=ascending; D=descending; T=transverse; S=sigmoid; B=bowel.

Figure 2. Histological findings of colonic NK/T cell lymphoma (H&E). Medium-sized to large pleomorphic ALCs disseminated in the sub-
mucosa (A). Massive necrosis (B), LEL (C), and angiocentric infiltration (D) were characteristic. A, C, and D, 400x; B, 100x.
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Figure 3. Immunohistochemical staining of the tumor. Neoplastic cells strongly expressed CD56 (A), CD3e (B), granzyme B (C), and Ki

67 (D). A, B, C, and D, 400x.

Immunohistochemistry

The ALCs in 21 of 25 cases (84%) expressed CD56 (Figure 3A);
15 of 17 cases (88.2%) expressed CD3e (Figure 3B); and 18 of
20 (90%) expressed granzyme B (Figure 3C). Out of 14 cases, 12
(85.7%) highly expressed Ki67, with the positive percentage ranging
from 50% to 80% (Figure 3D). None of the cases expressed CD20.

In situ hybridization
In situ hybridization indicated that 16 of 19 cases (84.2%) were
positive for EBER.

TCR y gene rearrangement

The TCR vy gene rearrangement was investigated in 9 of 25 cases.
Only one case revealed monoclonal TCR y gene rearrangement
with a CD3, CD56, granzyme B, and EBER positive immunophe-

notype.

Diagnostic information

Clinical stage

At diagnosis, 3 of 25 cases were in Stage IE, 6 in Stage IIE, 7 in
Stage IlIE, and 9 in Stage IVE. Out of 25, 16 (64%) were either
Stage II1E or Stage IVE.

Difficulty of diagnosis
Early diagnosis of primary intestinal NK/T cell lymphoma is dif-
ficult because the lymphoma may mimic intestinal tuberculosis

(ITB) or Crohn’s disease (CD) in some cases.

In this study, 3 cases presented as follows. The first patient had
clinically suspected malignant lymphoma on the basis of segmen-
tal irregular ulcers from the ileocecum to the descending colon;
however, the histopathology presented no evidence of a malignant
lymphoma. Subtotal colon resection was then performed and he
was diagnosed with CD by its typical histological features. Next
the patient received anti-inflammatory and immunosuppressive
therapies, but he underwent multiple fever relapses. The second
patient received an appendectomy because of right lower abdomi-
nal pain and was histologically diagnosed with appendicitis. He
had numerous fevers post-operatively. The colonoscopy showed
multifocal transverse ulcers in the colon. He received diagnostic
anti-tuberculosis medication at first, and later anti-inflammatory
therapies as a diagnosis of colonic CD. His symptoms remained
unchanged and were followed by recurrences of hyperpyrexia.
We had a clinical suspicion of intestinal malignant lymphomas,
although we failed to confirm it histologically. During the months
of their treatments and surveillance periods, the above two patients
were finally diagnosed with primary colonic NK/T cell lympho-
mas through endoscopic biopsy specimens. The last case was clini-
cally suspected of having tuberculous peritonitis due to the symp-
toms of fever, abdominal pain, ascites, and encapsulated hydrops
in the abdominal cavity, however anti-tuberculosis medication
seemed to be ineffective. He received an exploratory laparotomy,
which revealed primary colonic NK/T cell lymphoma complicated
by colonic perforation.
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Figure 4A. Survival of 25 primary intestinal NK/T cell lymphoma
cases.
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Figure 4B. Survival according to Ann Arbor staging in 25 primary
intestinal NK/T cell lymphoma patients.
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Figure 4C. Survival according to extranodal site involvement
in 25 primary intestinal NK/T cell lymphoma cases.

Misdiagnosis
In this study, 5 of 25 cases (20%) were misdiagnosed as ulcer-
ative colitis (UC), CD, ITB, peptic ulcer, and duodenal carcinoma.

Follow up data

Treatment information was obtained for 22 of 25 patients. Of
these, 15 of the 22 cases received bowel resection, in which 3 un-
derwent adjuvant chemotherapy (CHOP protocol) combined with
radiotherapy; 7 received adjuvant chemotherapy (CHOP proto-
col); and 5 only had surgery. A total of 11 of 15 cases received
palliative surgery, while 4 underwent curative surgery. Out of 22
cases, 3 underwent chemotherapy (CHOP protocol) alone and 4
abandoned their treatments.

The two cases with the longest survival time (20 and 26 months)
and the one alive were all in Stage IE at diagnosis. The cases were
morphologically featured by small ALCs infiltrates without an-
giocentric invasion. The two cases with longer survival received
curative bowel resection combined with chemotherapy and radio-
therapy and the one alive underwent curative surgery combined
with adjuvant chemotherapy.
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Survival analysis

After a median follow-up of 7 months (range: 1 to 26 months), 3
of 25 patients were alive at the last follow-up and 3 cases became
lost to follow-up. There were 19 out of 22 patients who died of
progressive disease with a median survival of 7 months. A Kaplan
Meier survival curve showed that the one-year OS of 25 primary
intestinal NK/T cell lymphoma cases was 35.3% (Figure 4A).

Survival curves were plotted for gender, age, PS score, Ann Ar-
bor staging, number of extranodal site involvement, LDH, and IPI
score. Ann Arbor stage IH1E/I\VVE and more than one extranodal site
of disease significantly shortened the OS of patients with primary
intestinal NK/T cell lymphoma (one-year OS 17% vs. 76%, P =
0.039, Ann Arbor stage IIE/IVE, Figure 4B; and one-year OS 0%
vs. 46%, P = 0.019 for more than one extranodal site of disease,
Figure 4C). Gender, age, PS score, LDH, and IPI score did not
significantly affect OS (Table 1).

Discussion
Intestinal T cell and NK cell lymphomas (ITNKLs) account

for 5.2% to 14.7% of primary gastrointestinal malignant lym-
phomas.®® Primary ITNKLs include enteropathy-associated T



cell lymphoma (EATL), anaplastic large cell lymphoma, nasal
type NK/T cell lymphoma, and peripheral T cell lymphoma, un-
specified.® Nasal type NK/T cell lymphoma is prevalent in Asia
and Central and South America,**2 and most commonly favors
young people with a poor prognosis,**¢ while the predominant
EATL observed in Northern Europe mainly occurs in middle and
old age.r*°

The clinical presentations of primary intestinal NK/T cell lym-
phomas in our patients were consistent with those reported in prior
studies.>*>® Nonspecific symptoms can be separated into those
secondary to tumor formation (abdominal pain, diarrhea, and in-
testinal obstruction), tissue destruction (bowel perforation, perito-
nitis, and gut hemorrhea) and into generalized symptoms (fever
and weight loss). Endoscopically, intestinal NK/T cell lymphomas
of our patients most commonly showed focal, multifocal, or dif-
fuse irregular ulcers that most frequently occurred in the ascending
colon, while the ITNKLs developed in Europe were mainly local-
ized to the jejunum 818

Due to its diverse clinical and endoscopic findings, primary in-
testinal NK/T cell lymphoma is frequently difficult to distinguish
from infectious, inflammatory, granulomatous, and neoplastic
disorders. The histological diagnosis of primary NK/T cell lym-
phoma of the intestine may be confused with an inflammatory or
infectious process. There are a few reasons for this. First, the florid
inflammatory infiltrates can be similar to those of inflammatory
bowel disease (IBD) or infectious colitis and may obscure the rela-
tively small number of tumor cells present in some cases. Second,
it is difficult to distinguish the predominant small ALCs from nor-
mal reactive lymphocytes. Finally, the early presence of ALCs are
usually clustered deep in the submucosa, subsequently expanding
further to the muscularis propria, or even break through the serous
membrane, which makes it difficult to obtain such deep minute
tumors using forceps. Therefore, clinically suspected malignant
lymphoma with negative histological evidence should not be
given up completely. Repeated deep biopsies are strongly recom-
mended during the follow-up and treatment period, and if neces-
sary an exploratory laparotomy can be determined in time for early
diagnosis. Histological suspicion of malignant lymphoma depends
on atypical lymphoid infiltration, especially when routine medica-
tions seem to be ineffective or clinical courses became aggressive.

ITNKLs, especially EATL and primary intestinal NK/T cell lym-
phoma, differ in morphology and immunophenotype.“%2 EATL is
an intestinal tumor of intraepithelial T lymphocytes. The adjacent
small intestinal mucosa shows villous atrophy with crypt hyper-
plasia. Most commonly, the tumor cells are relatively monotonous
medium to large sized cells with round or angulated vesicular nu-
clei, prominent nucleoli, and a moderate to abundant pale-staining
cytoplasm. The tumor cells are CD3+, CD7+, and CD103+, and
contain cytotoxic granule associated proteins. The intraepithelial
lymphocytes in the adjacent mucosa share the identical immuno-
phenotype. Nasal type NK/T cell lymphoma is designated “NK/T”
(instead of “NK”), because while most cases appear to be genuine
NK cell neoplasms, some cases show a cytotoxic T cell phenotype.
It is a predominantly extranodal lymphoma characterized by vas-
cular damage and destruction, prominent necrosis, and a cytotoxic
phenotype. In most cases, the lymphoma is composed of medium-
sized cells or a mixture of small and large cells. The cells often
have irregularly folded nuclei and inconspicuous or small nucleoli.
The cytoplasm is moderate in amount and often a pale to clear
color. Mitotic figures are easily found. The most typical immuno-
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phenotype of extranodal NK/T cell lymphoma is CD2+, CD56+
and cytoplasmic CD3g+. Cytotoxic molecules, such as granzyme
B, T cell intracellular antigen 1 (T1A-1) and perforin are positive.

The immunohistochemical results of the present series gener-
ally fall within the broad ranges reported in a previous study.??
Although four cases in our report were negative for CD56, they
were diagnosed with primary intestinal NK/T cell lymphomas. Be-
cause these patients were positive for CD3¢, EBER, and granzyme
B, they shared the similarities of clinical and histological features
with those who were positive for CD56.# In accordance with previ-
ous studies,?2?® 85.7% of the cases in our study highly expressed
Ki67, indicating that high Ki67 expression had a significant corre-
lation with poor prognosis. It has been reported that there is a high
incidence of EBV infection in nasal NK/T cell lymphomas in Asia,
with positive frequencies of EBER ranging from 76% to 97.6%.5%
Another study stated that EBV negative patients had a rather longer
survival than EBV positive cases, indicating that EBV infection may
be an independent negative prognostic factor in NK/T cell lympho-
mas.’ TCR vy gene rearrangement investigation also plays an im-
portant role in the diagnosis of NK/T cell lymphoma. The NK cell
presents a germ line TCR vy gene, while the cytotoxic T cell mani-
fests monoclonal rearrangement of the TCR vy gene. In our series, 1
of 9 cases revealed clonal rearrangement of the TCR y gene and a
CD56, CD3, granzyme B, and EBER positive immunophenotype.
This suggests a NK-like cytotoxic T cell origin, whereas the other 8
cases were of true NK cell origin. The above immunological mark-
ers and TCR vy gene detection are key evidence in the differential
diagnosis of T cell and NK/T cell lymphomas.

The follow-up data in our report indicated that primary intestinal
NK/T cell lymphoma had a poor prognosis with a median surviv-
al of 7 months. The early diagnosis of this neoplasm is difficult.
There were 64% of our patients who were in advanced stages at
diagnosis, and the daily living abilities of 60% cases were affected
by disease progression before treatment. Misdiagnosis occurred in
20% of cases, mostly as IBD and ITB. Two patients initially sus-
pected to have malignant lymphoma arrived at their final diagnosis
after long periods of monitoring, which may suggest a potential
correlation between intestinal malignant lymphoma and 1BD.

Survival analysis of the present series suggested that stage I11E
or IVE and more than one extranodal site of disease are significant
unfavorable prognostic factors, which is consistent with previous
studies.?® Unlike results in other reports, age, sex, LDH, and PS
score failed to predict the survival outcome of our cases, which
may warrant further study on accumulative primary intestinal
NKI/T cell lymphoma cases. The prognostic impact of IPI remains
controversial in NK/T cell lymphoma.?-?¢ In our primary intesti-
nal NK/T cell lymphoma series, IPI failed to predict the outcome.
When using IPI, 80% of our patients were categorized as either a
low risk group or low-intermediate risk group; however, the one-
year OS was only 35.3%, which suggests that there may be other
prognostic factors independent of IPI in primary intestinal NK/T
cell lymphoma. Ko and Tang® have suggested that the morphol-
ogy of tumor cells and angiocentric invasion might be associated
with the outcome of NK/T cell lymphoma. In our study, two cases
with longer survival and one that survived were all in Stage IE at
diagnosis and the morphology of their lymphomas featured small
ALCs infiltrates without angiocentric invasion. These two patients
received curative surgery combined with radiotherapy and/or che-
motherapy. So we expect early diagnosis and combined therapy to
improve poor prognosis.
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