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What is the role of celiac disease in enteropathy-type intestinal lymphoma ?

A retrospective study of nine cases
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Abstract

Background and aims : 1t is generally accepted that enteropa-
thy-type intestinal lymphoma (EATL) arises against a background
of gluten enteropathy. We investigate whether patients with this
diagnosis had celiac disease or pre-existing celiac disease, based on
gliadin and endomysium antibodies, as well as duodenal biopsies,
HLA typing and response to gluten-free diet.

Methods and results : Retrospective study of patients with the
diagnosis of peripheral T cell lymphoma of the intestine between
January 1990 and January 2002 at the university hospital
Gasthuisberg Leuven (n = 14). Patients in whom serologic testing
was performed or patients known with pre-existing celiac disease
(CD) were included (n = 9). Six of these nine patients were tested
for endomysium antibodies (AEM), none of them were positive. Of
the six patients with biopsies of mucosa uninvolved by lymphoma,
all of them had villous atrophy ; five had increased intraepithelial
lymphocytes (IEL). In the four patients were HLA typing was per-
formed, the results were compatible with CD. The three patients
with initially diagnosed celiac disease all improved on gluten free
diet (control biopsies improved as well, but failed to normalise). Of
the six other patients, one patient never started GFD, two didn’t
get better, one initially went better after GFD, and one went better
with the concomitantly started chemotherapy.

Conclusion : There are two possible explanations : Either these
patients with EATL have indeed gluten intolerance but the sensi-
tivity of AEM is overestimated in this patient population ; or these
patients don’t have gluten intolerance and EATL itself can mimic
CD or other factors mimicking CD are at risk for developing
EATL (Acta gastroenterol. belg., 2005, 68, 419-423).

Abbreviations

AEM = anti-endomysium antibodies

AGA = anti-gliadin antibodies

CD = celiac disease

EATL = enteropathy-type intestinal lymphoma
GFD = gluten-free diet

IEL = intra-epithelial lymphocytes

MHI = malignant histiocytosis of the intestine
NHL = non-Hodgkin lymphoma

TCL = T-cell lymphoma

Introduction

At present, the best-defined clinicopathologic entity
of primary T cell gastro-intestinal lymphoma is the
enteropathy-type intestinal lymphoma (EATL), which is
a rare condition. It has a high mortality, mostly due to a
late diagnosis in patients in already bad general condi-
tion. After all, the presenting symptoms are atypical
(abdominal pain, anorexia, nausea, vomiting, diarrhoea,
weight loss). Symptoms of night sweats, fever or

adenopathy are less frequent. Since diagnosis is diffi-
cult, patients often present with spontaneous perforation
and small bowel obstruction at an advanced stage of
illness (1,2,3).

It is generally accepted that this tumour arises against
a background of gluten enteropathy. If this is the case, a
known or new diagnosis of gluten enteropathy might
help to recognize the intestinal T-cell lymphoma.
Positive serology for endomysium and gliadin antibod-
ies has a high diagnostic sensitivity and specificity for
gluten enteropathy (cfr Table 1). Furthermore, over 95
percent of patients with celiac sprue express the HLA-
DQ (a.1*501-31*02) heterodimer (HLA-DQ2). Histol-
ogic examination of a biopsy specimen of the small
intestine remains the diagnostic gold standard for celiac
sprue. In current practice, biopsy specimens are easily
obtained from the distal duodenum (second or third part)
during upper endoscopy. The classic lesion in patients
with untreated celiac sprue is characterized by absent
villi, hyperplastic crypts, and increased numbers of
intraepithelial lymphocytes, plasma cells and lympho-
cytes in the lamina propria (15). However, it is unclear
whether serology is really positive in the majority of
patients with intestinal T-cell lymphoma (16).

The aim of the present study was to review the cases
of intestinal T cell lymphoma in our hospital to investi-
gate whether patients with this diagnosis had signs of
celiac disease (CD) or pre-existing celiac disease, based
on gliadin (AGA) and endomysium (AEM) antibodies,
as well as duodenal biopsies, HLA typing and response
to gluten-free diet (GFD).

Patients and methods

This is a retrospective study of all patients diagnosed
with peripheral T cell lymphoma (TCL) of the intestine
between January 1990 and January 2002 at the
University Hospital Gasthuisberg Leuven. Cases were
identified through pathology reports. We selected cases
in which the gliadin and endomysial antibodies had been
studied or the cases of patients known with celiac dis-
ease.
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Ref population AGA IgA AGA IgG AEM
Sens/spec Sens/spec Sens/spec
% %
4 174 pat with suspected or verified CD undergoingbiopsy median age 1.7 y 89/83 78/99
5 77 pat with suspected or verified CD undergoing biopsy Mean age 2.7 y 87/93 98/93
6 Group of 688 “untreated CD” Median age3.8 y 85/85 90/66 94/96
7 95 patients with clinical suspicion of CD Mean age 5.2y 83/86 83/85 46-75/96-89#
8 156 adult patients with clinical suspicion or more vague Mean age 79/70 74/100
gastro-intestinal symptoms females 46y,
males 45y
9 Group of 117 patients with “ adult CD” (21 untreated) Mean age 38 y 91/85 76/88 100/99
10 591 pat with biopsy with variety of clinical symptoms 507 adults 69/71 87/99
(median age 39 y)
84 children
(median age 6.5 y)
11 166 untreated CD patients Median age 47 y 61/86 87/78 87/85
12 60 untreated adult patients with celiac disease Median age 41 y 95/100%
13 551 pat with suspected CD undergoing biopsy Ages from 4 90/98
months to 18 y
14 70 infants with CD Median age 2.6 y 69/92 89/47 100/97

# monkey esophagus-human umbilical cord
$ monkey esophagus = human umbilical cord

Of the patients known with celiac disease, we noted
the serologic test at the time of the diagnosis of celiac
disease before starting gluten free diet. We also obtained
the initial anatomopathologic reports of small intestinal
biopsies.

Results

During the 12 years of the study, 14 eligible cases of
peripheral intestinal T cell lymphoma were registered.
Serologic testing for celiac disease was available for 7
patients ; two other patients were known with pre-exist-
ing celiac disease (5 males and 4 females ; mean age 58
years). Table 2 summarizes the clinical characteristics of
these patients. Of the five patients who were excluded
from the study, three underwent urgent surgery for acute
bowel perforation, with diagnosis on the resection spec-
imen. In the two remaining patients, serologic testing
was never performed for unknown reasons.

Three patients (n° 1, 2, 3) were known with pre-exist-
ing celiac disease but none of them had been diagnosed
more than two years earlier. The presenting symptoms of
the intestinal lymphoma were malabsorption, diarrhoea,
B symptoms, perforation and subobstruction. The diag-
nosis of T-cell lymphoma was based on endoscopic
biopsies in 3 patients and on surgically obtained biopsies
in 6 patients. From the latter, 4 underwent a laparotomy
(three for an acute perforation and one for a subobstruc-
tion) ; the two other patients underwent a diagnostic
laparoscopy.

Of the six patients (n° 4,5,6,7,8,9) with mucosal biop-
sies uninvolved by lymphoma, five had increased
intraepithelial lymphocytes and all of them had villous
atrophy. Of these six patients, four showed ulcers on
biopsy, the two other patients without ulcers on biopsy
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had a clinical history of perforation. Of the six patients
who were tested for endomysial antibodies, none of
them were positive. The four patients in whom HLA
were investigated showed results compatible with celiac
disease.

The three patients with initially diagnosed celiac dis-
ease (n°1, 2, 3) all improved on gluten free diet (control
biopsies improved as well, but failed to normalise). Of
the six other patients one patient never started GFD
(n°4), two did not respond to the diet (n° 7, 8), n°5 ini-
tially went better after GFD, and n° 6 went better with
concomitantly started chemotherapy.

Only the patients with a general condition allowing
chemotherapy survived more than a half year, the gener-
al condition of the other patients was too bad to undergo
intensive therapy.

Besides their abdominal and general symptoms, six
of these 14 patients had skin eruptions (two with the
clinical diagnosis of psoriasis, two with biopsy proven
cutaneous TCL) and two patients had a history of puru-
lent chronic sinusitis. One had a swollen parotid gland
(with negative puncture cytology).

Discussion

Already in 1937, Fairly and Mackie reported the
association of malignant lymphoma of the small intes-
tine with steatorrhoea (17). It was not until 1962 before
it was suggested that intestinal lymphoma was a compli-
cation of celiac disease (18,19). In 1978, Isaacson and
Wright reviewed 18 patients with intestinal lymphoma.
Only cases in which mucosa uninvolved by lymphoma
showed villous atrophy and crypt hyperplasia were
included in the study (20). None of these patients had
biopsy-proven gluten sensitivity. On the basis of
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M |60 | Subobstruction NK | NK | NK | NK Multiple Endoscopic 2 chemotherapy | NK
places of biopsy
thickening and
stenosis
jejunoileal
3| F |68 | Malabsorption, NK | NK | NK | NK Diffuse Endoscopic 2 nihil 1.5
diarrhoea, B thickening biopsy
symptoms
4| M |49 | Epigastric pain, neg | neg | neg | NK Duodenal Resection Ulcera, 0 Chemotherapy | >3
weightloss stenosis with specimen 1IEL, (CHOP, DHAP)
thickening atrophy Radiotherapy
5| M |64 | B symptoms, neg | neg | neg | NK Diffuse Laparoscopic Ulcera, 0 Chemotherapy | >1/2
malabsorption, thickening biopsy IEL, (CHOP)
diarrhoea atrophy
6 | V |57 | Malabsorption, neg | neg | neg | DQ2 |NK Laparoscopic Ulcera, * 0 Chemotherapy | >1/2
B symptoms, biopsy IEL, (GELA
posprandial atrophy protocol)
vomitus
7 | M |55 | Diarrhoea, neg | neg | neg | DQ2 | Diffuse Resection tIEL, 0 steroids 172
malabsorption, nodular specimen atrophy
B symptoms, thickening
perforation jejuno-ileal
8 | V |59 | Epigastric pain, neg | pos | neg | BS-, Multiple Enteroscopic Atrophy, 0 nihil 3/4
malabsorption, DR3 + | segmental biopsy tIEL,
B symptoms stenoses prox | ulcera
ileum
9 | M |55 | Small bowel pos | neg | NK | BS-, Tleal ulcer Resection Atrophy, 0 operation 3/4
perforation DR3 + specimen nl IEL

NK : not known

immune phenotype, the lymphomas were thought to
derive from histiocytes, and the term “malignant histio-
cytosis of the intestine (MHI)” was coined to describe
these cases. The same authors noted the association
between this condition and ulcerative jejunitis (21).

Subsequent studies have shown MHI to be of T cell
origin (22, 23). O’Farrelly used the term enteropathy
associated T cell lymphoma” for intestinal lymphoma,
associated with abnormal jejunal histology (16). In
1993, the international lymphoma study group (REAL
classification) referred to “intestinal T cell lymphoma
(with or without enteropathy)” (24). Previous the Kiel,
Rappaport and the Luke classification and the working
formulation did not list this entity. Intestinal T cell lym-
phoma is usually found in adults, often with a history of
gluten-sensitive enteropathy, but occasionally as the ini-
tial event in a patient found to have typical histological
feature of sprue in the resected intestine, or less com-
monly, without evidence of enteropathy. In 1997 the
World health Organisation project updated the terminol-
ogy to “enteropathy-type intestinal lymphoma (EATL)”
(25,26).

Thus at the moment, the only defined clinicopatho-
logic entity of primary T cell intestinal lymphoma is
EATL, beside of rare forms of nasal type NK T cell lym-
phoma with intestinal localisation (26). There is an
accumulating body of evidence to support the hypothe-
sis that intra-epithelial lymphocytes in many cases of so-
called complicated celiac disease (refractory sprue,
ulcerative jejunitis) constitute a primary malignant pop-
ulation (27, 28, 29). The demonstration of T cell recep-
tor gamma gene clonality seems to be highly specific
and the loss of T cell antigen (CDS) highly sensitive in
the diagnosis of EATL (30).

The diagnostic approach to celiac sprue, based on
serology, biopsies and response to gluten free diet, is
well established. The availability of serologic markers
greatly facilitates the diagnosis of celiac sprue. In gen-
eral it is believed that the endomysium antibodies are
highly sensitive and specific. In recent reviews the men-
tioned sensitivity varies from 75% to 98% and the speci-
ficity from 94% to 100%. Tests for IgA en IgG gliadin
antibodies have moderate sensitivity but are far less spe-
cific than tests for [gA endomysium antibodies (15, 31).
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Table 1 summarizes some of these studies. Obviously,
there is a great variability between studies, both in chil-
dren and in the adult population. Moreover, in many of
these studies the studied population group is patients
referred for endoscopic intestinal biopsy for suspected
celiac disease. It is not always clear whether this suspi-
cion was already based on positive antibodies which
would induce an important recruitment bias. Moreover,
many of these studies are designed to compare gliadin
with endomysial antibodies, without the real aim to
assess the sensitivity and specificity of each. Based on
these considerations, the reported high sensitivity and
specificity of serologic markers may be an overestima-
tion. In spite of these limitations, diagnosing celiac
sprue could potentially be useful when confronted with
a patient who is suspected of intestinal lymphoma.

In 1986, O’Farelly prospectively studied 145 patients
with malabsorption and villous atrophy. He found that
the subgroup of patients most at risk of developing
EATL, predominantly men, responded poorly to gluten
withdrawal and were negative for gliadin antibodies (9
patients with EATL of the 16 without gliadin antibodies
and no response on gluten free diet) (16). There is no
body of literature on the prevalence of endomysium anti-
bodies in patients with complicated CD. Anecdotal
reports of the prevalence of AEM in refractory sprue
suggest prevalence as low as 57% (32).

In the present study, we identified 9 patients with a
primary intestinal T cell lymphoma who were tested for
celiac disease. The presenting symptoms of malabsorp-
tion, B symptoms, perforation and obstruction are con-
sistent with previous reports (1,2,3,20). Of the six
patients who were tested for endomysium antibodies,
none of them were positive. Nevertheless, the biopsies
taken in mucosa uninvolved by lymphoma, the HLA
typing and the response to gluten free diet in four of the
six patients are compatible with celiac disease. The
maximum time between the diagnosis of celiac disease
and T cell lymphoma in our study was 2 years (two of
the nine patients). Also in previous reports, patients with
a celiac disease diagnosis dating back more than one
year constitute a minority (1, 2, 3, 20, 33).

It is clear that the yield of screening for AEM was
extremely low in our population of primary intestinal T
cell lymphomas. If we accept the high sensitivity and
specificity of the AEM for celiac sprue, then celiac dis-
ease as a risk factor for EATL is perhaps overestimated.
Possibly EATL itself can mimic the histology of celiac
disease or some other disease mimicking CD constitutes
a risk for developing EATL. This is consistent with the
low rate of celiac disease in non-Hodgkin lymphoma
(NHL) at any primary site, detected by screening with
AEM (33).

An alternative explanation could be that these
patients do have gluten intolerance but have lost their
capacity to produce endomysium antibodies or form a
subgroup of CD patients who never had positive serolo-
gy. Despite the reported high specificity and sensitivity,
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Rostami et al found the endomysium antibodies had
an excellent sensitivity in total villous atrophy but that
the sensitivity in partial villous atrophy was disappoint-
ing (34). It seems logical to assume that partial atrophy
produces fewer symptoms. Especially in these patients
without obvious symptoms, serology is frequently used
as the only screening method. Wahnsschaffe et al identi-
fied a subgroup of latent/potential CD patients in a
group of diarrheic irritable bowel patients, based on
HLA-DQ?2 positivity and increased CD-associated anti-
body (against gliadin and /or tissue-transglutaminase) in
duodenal aspirate. In this subgroup stool frequency and
intestinal IgA decreased significantly under a gluten free
diet. None of these patients had elevated CD-associated
serum antibodies (35).

Obviously, negative serum CD-associated antibodies
do not exclude gluten intolerance. Because of the diffi-
cult diagnosis in these patients without serum antibodies
and without important symptoms, there is a high risk to
be exposed continuously to gluten, resulting is a perma-
nent antigenic drive, which may trigger lymphoprolifer-
ative disease (36). It is well conceivable that symptoms
only manifest at that moment. Indeed, the histology, the
HLA typing and the good response to GFD in some of
the patients are in support of this hypothesis Further-
more, the already mentioned small percentage of
patients with diagnosed longstanding celiac disease and
the reported protective effect of gluten free diet against
the development of malignancy are compatible with this
hypothesis (37). This would underestimate celiac dis-
ease as a risk factor when endomysium antibodies are
used for screening (33).

However, in both cases one should have a high index
of suspicion in adult patients with a picture of celiac
disease with negative endomysium antibodies. The find-
ing that NHL manifestations appear shortly after a peri-
od of transitory response to the GFD have previously
been reported (3, 33) and may give a false certitude to
the physician. Early diagnosis is paramount ; malnutri-
tion, perforation or obstruction is catastrophic in patients
facing chemotherapy, and only patients able to receive
chemotherapy have a chance for survival (1,3). Especial-
ly B symptoms and skin rash should raise suspicion.
Only in three of the nine patients was a diagnosis
obtained by endoscopic biopsies, the others required a
surgical specimen. In suspect cases, one must not rely on
a negative endoscopic biopsy and early laparoscopy is
recommended. Four of the nine patients had ulcers on
the small bowel biopsy, of the five other ; three of them
had a perforation. This is compatible with the thought
that ulcerative jejunitis may present a continuum with
EATL.

In conclusion, out of 9 patients with EATL, none was
found to test positive for AEM. Unfortunately, the retro-
spective nature of the study allowed only incomplete
results of history, biopsies, serology and HLA, rendering
absolute interpretations very difficult. Either these
patients with EATL have indeed gluten intolerance but
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the sensitivity of AEM is overestimated in this patient
population ; or these patients do not have gluten intoler-
ance and EATL itself can mimic CD or other factors
mimicking CD are at risk for developing EATL. Patients
with a picture of celiac disease but without AEM should
raise suspicion, especially in the presence of associated
B symptoms or skin eruptions, and even despite an ini-
tial good response on GFD. Even when there are nega-
tive endoscopic biopsies, there should be a low threshold
to perform a surgical procedure for full-thickness biop-

sy.

References

—_

]

w

I~

W

[=)}

~

oo

o

. GALE J., SIMMONDS P, MEAD G., et al. Enteropathy-type intestinal

T-cell lymphoma : clinical feature and treatment of 31 patients in a single
center. J clin oncol., 2000, 18 : 795-803.

. CHOTT A., DRAGOSICS B., RADASZKIEWICZ T. Peripheral T-cell

lymphomas of the intestine. Am J Pathol., 1992, 141 : 1361-1371.

. EGAN L., WALSH S., STEVENS F.,, et al. Celiac-associated lymphoma. A

single institution experience of 30 cases in the combination chemotherapy
era. J Clin Gastroenterol., 1995, 21(2) : 123-129.

. GRODZINSKY E., JANSSON G., SKOGH T. et al. Anti-endomysium and

anti-gliadin antibodies as serological markers for coeliac disease in child-
hood : a clinical study to develop a practical routine. Acta Paediatr., 1995,
84 : 294-298.

. LINDQUIST B., ROGOZINSKI T., MOL H. et al. Endomysium and gliadin

IgA antibodies in children with coeliac disease. Scand J Gastroenterol.,
1994, 29 : 452-456.

. CATALDO F., VENTURA A., LAZZARI R. et al. Antiendomysium

antibodies and coeliac disease : solved and unsolved questions. An Italian
multicentre study. Acta Paediatr., 1995, 84 : 1125-1131.

. RUSSO P, CHARTRAND L., SEIDMAN E. Comparative analysis of

serologic screening tests for the initial diagnosis of celiac disease. Pediatrics,
1999, 104 : 75-78.

. VALDIMARSSON T., FRANZEN L., GRODZINSKY E. et al. Is small

bowel biopsy necessary in adults with suspected celiac disease and IgA anti-
endomysium antibodies ? Dig Dis Sci., 1996, 41 : 83-87.

. FERREIRA M., LLOYD DAVIES S., BUTLER M. et al. Endomysial

antibody : is it the best screening test for coeliac disease ? Gut., 1992, 33 :
1633-1637.

. FEIGHERY C., WEIR D., WHELAN A. et al. Diagnosis of gluten-sensitive

enteropathy : is exclusive reliance on histology appropriate ? Eur J Gastro-
enterol Hepatol., 1998, 10 : 919-925.

. DAHELE A., ALDHOUS M., HUMPHREYS K. ef al. Serum IgA tissue

transglutaminase antibodies in coeliac disease and other gastrointestinal
diseases. Q J Med., 2001, 94 : 195-205.

. VOLTA U., MOLINARO N., DE FRANCESCHI L. et al. IgA anti-

endomysial antibodies on human umbilical cord tissue for celiac disease
screening. Dig Dis Sci., 1995, 40 : 1902-1905.

. BURGIN-WOLFF A., GAZE H., HADZISELIMOVIC F. ef al. Antigliadin

and antiendomysium antibody determination for coeliac disease. Arch Dis
Child., 1991, 66 : 941-947.

. CARROCCIO A., LACONO G., MONTALTO G. et al. Immunologie and

absorptive tests in celiac disease : can they replace intestinal biopsies ?
Scand J Gastroenterol., 1993, 28 : 673-676.

15.
16.

17.

18.

19.

20.

2

—_

22.

24.

25.

26.

217.

28.

29.

30.

3

—_

32.

33.

34.

35.

36.

37.

423

FARRELL R., KELLY C. Celiac sprue. NEJM, 2002, 346 : 180-188.
O’FARRELLY C., FEIGHERY C., O’'BRIAN D., et al. Humoral response
to wheat protein in patients with celiac disease and enteropathy associated
T cell lymphoma. BMJ, 1986, 293 : 908-910.

FAIRLY N.H., MACKIE FEP. The clinical and biochemical syndrome in
lymphoma and allied diseases involving the mesenteric lymph glands. BMJ,
1937, 1 : 375-380.

HARRIS O., COOKE W., THOMPSON H., et al. Malignancy in adult
celiac disease and idiopathic steatorrhea. Am J Med., 1967, 42 : 899-912.
GOUGH K., READ A., NAISH J. Intestinal reticulosis as a complication of
idiopathic steatorrhea. Gut., 1962, 3 : 232-239.

ISAACSON .P, WRIGHt D. Intestinal lymphoma associated with mal-
absorption, Lancet, 1978, 1 : 67-70.

. ISAACSON P, WRIGHT D. Malignant histiocytosis of the intestine : Its

relationship to malabsorption and ulcerative jejunitis. Hum Pathol., 1978, 9 :
661-667.

ISAACSON P, O’CONNOR N., SPENCER 1. et al. Malignant histiocytosis
of the intestine : a T cell lymphoma. Lancet, 1985, ii : 688-691.

. LOUGHRAN. T, KADIN M., DEEG H. T-cell intestinal lymphoma

associated with celiac sprue. Intern Med., 1986, 104 : 44-47.

HARRIS L., JAFFE E., STEIN H., et al. A revised European-American
classification of lymphoid neoplasms : a proposal from the international
lymphoma study group. Blood, 1994, 84 : 1361-1392.

PILERI S., MILANI M., FRATERNALI-ORCIONI G., et al. From the
R.E.A.L. classification to the upcoming WHO scheme : a step toward uni-
versal categorization of lymphoma entities ? Ann oncol., 1998, 9 : 607-612.
CAMPO E., GAULARD P., ZUCCA E,, et al. Report of the European Task
Force on Lymphomas : Workshop on peripheral T-cell lymphomas. Ann
oncol., 1998, 9 : 835-843.

CARBONNEL E,, GROLLET-BIOUL L., BROUET J., et al. Are complicat-
ed forms of celiac disease cryptic T-cell lymphomas ? Blood, 1998, 92 :
3879-3886.

CELLIER C., PATEY N., MAUVIEUX L., et al. Abnormal intestinal
intraepithelial lymphocytes in refractory sprue. Gastroenterology, 1998,
114 : 471-481.

BAGDI E., DISS T., MUNSUN P., et al. Mucosal intra-epithelial lympho-
cytes in enteropathy-associated T-cell lymphoma, ulcerative jejunitis and
refractory celiac disease constitute a neoplastic population. Blood, 1999, 94:
260-264.

DAUM S., WEISS D., HUMMEL M., et al. Frequency of clonal intraep-
ithelial T lymphocyte proliferations in enteropathy-type intestinal T cell
lymphoma, celiac disease, and refractory sprue. Gut., 2001, 49 : 804-812.

. FASANO A., CATASSI C. Current approaches to diagnosis and treatment

of celiac disease an evolving spectrum. Gastroenterology, 2001, 120 : 636-
651.

RYAN B., KELLEHER D. Refractory celiac disease. Gastroenterology,
2000, 119 : 243-251.

CATASSI C., FABIANI E., CORRAO G., et al. Risk of Non-Hodgkin
Lymphoma in celiac disease. JAMA, 2002, 287 : 1413-1418.

ROSTAMI K., KERCKHAERT J., TIEMESSEN R., et al. Sensitivity of
antiendomysium and antigliadin antibodies in untreated celiac disease :
disappointing in clinical practice. Am J Gastroenterol., 1999, 94 : 888-894.
WAHNSCHAFFE U., ULLRICH R., RIECKEN E,, et al. Celiac disease-like
abnormalities in a subgroup of patients with irritable bowel syndrome.
Gastroenterology, 2001, 121 : 1329-1338.

JONSSON V., WILK A., HOU-JENSEN K., et al. Autoimmunity and extra-
nodal lymphocytic infiltrates in lymphoproliferative disorders. J Intern
Med., 1999, 245 : 277-86.

HOLMES G., PRIOR P., LANE M., et al. Malignancy in celiac disease-
effect of gluten free diet. Gur., 1989, 30 : 333-8.

Acta Gastro-Enterologica Belgica, Vol. LXVIII, October-December 2005




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


