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ABSTRACT

BACKGROUND

There are limited studies on the seronegative celiac disease from the Indian subcontinent.
The aim of this study was to assess the prevalence, pathological, genetic, and clinical profile of
patients with seronegative celiac disease.

METHODS

This prospective observational study was conducted in the Department of Gastroen-
terology, SMS Hospital, Jaipur, between October 2017 to March 2019. Consecutive patients
with seronegative celiac disease with age > 3 years were enrolled for the assessment of
demography, clinical features, histological findings, celiac serology, genetic analysis,
and response to gluten-free diet.

RESULTS

Out of total of 312 patients with celiac disease, 13 (4.16 %) patients (median age
25 years [range 5-46 years], 10 female) were diagnosed as having seronegative celiac
disease. Presenting symptoms were chronic diarrhea in nine (69.23%), abdominal pain
in six (46.15%), weight loss in five (38.46%), and short stature in two (15.38 %) patients.
On histological analysis, Marsh stage 2 was seen in five (38.46%), Marsh 3c in two
(15.38%), Marsh 3a in three (23.07%), and Marsh 3b in three (23.07%) patients. On
HLA analysis, HLA-DQ2.5 was seen in six (46.15%) patients, HLA-DQ2.2 in five
(38.46%), and HLA-DQS in two (15.38%) patients.

CONCLUSION

The prevalence of seronegative celiac disease in our study was 4.16%. The most
common symptoms were chronic diarrhea and abdominal pain, and the histological
grade was Marsh stage 2.
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INTRODUCTION

Celiac disease (CD) is an autoimmune enteropathy char-
acterized by villous atrophy and lymphocytic inflammation
of the epithelial layer covering the mucosa in genetically
susceptible subjects.! The diagnosis of seropositive CD is
based on the findings of positive antibodies (anti-tissue
transglutaminase [tTG] or endomysial antibody [EMA])
in combination with histological changes (increased
intraepithelial lymphocytes or villous atrophy) in duodenal
biopsies.? The recommended antibody is IgA anti-tTG as
a screening test due to its high sensitivity and specificity.
Although CD antibodies are detected in most of the patients
with CD (sensitivity 95% to 98%), a minority of patients
with CD may have negative serology, and in these cases,
the diagnosis depends on typical histopathology along
with HLA-DQ?2 and/or HLA-DQS8 positivity, which is
a mandatory requirement to suspect the diagnosis of se-
ronegative celiac disease (SNCD).>* Furthermore, clinical,
laboratory, and histological improvement should be proved
after an adequate period (6-24 months) of a gluten-free diet
(GFD) because a subgroup of patients with irritable bowel
syndrome may have symptomatic improvement with GFD.’
The duodenal histopathology compatible with CD having
negative serology is a clinical challenge since such histo-
pathological changes can be observed in a variety of diseases
other than CD, including autoimmune enteropathy, com-
mon variable immunodeficiency (CVID), parasitic infection
(Giardia lamblia), Crohn’s disease, tropical sprue, eosin-
ophilic gastroenteritis, drug-induced enteropathy (mainly
due to angiotensin II inhibitors), intestinal lymphoma,
human immunodeficiency virus (HIV) infection, and
Whipple’s disease.”!* Thus, prior to making a firm di-
agnosis of SNCD, it is mandatory to rule out other causes
of villous atrophy in order to avoid an unnecessary lifelong
GFD. The reported prevalence of SNCD ranges from
1.03% in all patients with CD to 28% in patients with
latent CD.'*!5 Regarding the pathogenesis of SNCD; it
has been speculated that the seronegativity in these pa-
tients is because of deposition of immune complex deep
into intestinal lamina propria, which does not reach the
blood vessels.!® Immaturity of plasma cells is an alterna-
tive hypothesis in the mechanism of SNCD.'*!” Patients
with SNCD may have a poor prognosis and a high risk
of developing complications.!®!* There is limited data
on SNCD from the Indian subcontinent. Our study was
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designed to evaluate the prevalence, and pathological, ge-
netic, and clinical profile of patients with SNCD.

MATERIALS AND METHODS

This prospective observational study was conducted
at SMS Hospital, a tertiary care center in Jaipur, India,
between October 2017 to March 2019. Written informed
consent was obtained from each patient, and the study
protocol, conformed to the ethical guidelines of the
1975 declaration of Helsinki as reflected in priori, was
approved by the appropriate institutional review com-
mittee. All consecutive patients with clinical signs and
symptoms of CD were tested for IgA anti tTG antibody
and underwent upper gastrointestinal endoscopy for
duodenal biopsy. Patients with positive antibodies and
biopsy consistent with CD were labeled as seropositive
CD. Those patients with negative serology and biopsy
were ruled out and evaluated for other causes for their
symptoms. Patients with negative serology and histology
changes on biopsy suggestive of CD were tested for
total IgA levels to rule out IgA deficiency and if they
were found IgA deficient, were further tested for IgG
anti tTG and if it was positive, patients were labeled
as seropositive CD. Patients with normal IgA levels were
tested for human leukocyte antigen (HLA) haplotype-
DQ2/DQS8. If the patient was negative for HLA, the
CD was ruled out. If found positive, other causes of
seronegative villous atrophy were ruled out, and patients
were subjected to GFD. Response to GFD was assessed
at 6 months by the clinical, laboratory, and histologi-
cal improvement. Those patients who responded to
GFD were labeled as having SNCD. The approach to diag-
nose SNCD is shown in figure 1. Seronegative negative
celiac was diagnosed in patients on the basis of clinical
features, proximal small intestinal biopsies compatible
to CD according to Marsh classification and positive
for HLA-DQ2 and/or DQS alleles but negative for serology
markers. Histological changes compatible with CD
range from inflammation to villous atrophy and were
stratified according to Marsh-Oberhuber classification.!3?%!
All the patients with SNCD who aged > 3 years attending
our department were included in the study. Patients
with parasitic infection (Giardia lamblia), autoimmune
enteropathy, CVID, eosinophilic gastroenteritis, drug-
induced enteropathy (mainly due to angiotensin II in-
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Fig.1: Flowchart showing approach for the diagnosis of seronegative celiac disease

hibitors), intestinal lymphoma, Crohn’s disease, tropi-
cal sprue, HIV infection, and Whipple’s disease were
excluded. A detailed history was obtained from each
patient, along with clinical examination. Laboratory tests
included complete and differential blood count, serum
iron, ferritin, vitamin B12, and folic acid levels, HIV
ELISA, thyroid functions test, serum immunoglobu-
lins, liver function tests, and random blood sugar lev-
els. Stool samples were examined for ova, bacteria,
and parasites, and stool antigen test for giardia. Serology
markers for CD included IgA anti tTG. In cases with
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selective IgA deficiency, IgG anti tTG was assayed.
The CD serology tests were done by a validated, stan-
dardized, and reliable commercial kit by enzyme im-
munoassay method (CHORUS, Siena, Italy). Each
patient underwent upper gastrointestinal endoscopy,
and at least 6 biopsy samples were taken from the
second part of the duodenum. The biopsies were inter-
preted by one senior histopathologist. Findings were
expressed according to the modified Marsh classification
in CD.22A detailed HLA typing including HLA-DQ2.5
(DQAI1*0501, DQBI1*0201), HLA-DQ8(DQA1*03,
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Table 1: Demographic, pathological, genetic, and clinical profile
of the patients with SNCD (n = 13)

Table 2: Laboratory parameters at baseline and 6 months after
GFD of patients with SNCD

Median age (years) with range 25 (5-46)

Parameters — 6 months after

. Baseline
Sex n (%) Median (IQR) GFD
1 - - *
Male 323.07) Hemoglobin (g/dL) 10.75 (9.07-11.85) 12.50(10.90-12.95)
Female 10(76.93) MCYV (fL/red cell) 76.1 (64.33-85.38) 82.2(73.42-88.52)*
Clinical features n (%) Zgliltlfgﬁ)sc/zte ) 7.5(5.7-8.9) 7.8(5.6-10.2)
Chronic diarrh 9(69.23
rome iahed (69.23) Ferritin (ng/mL) 45 (10-70) 51(21-88)
by inal pai 6(46.15
abdominal pain (46.13) Tron (ug/dL) 90 (50-110) 96(56-124)
Weight loss 5(38.46) Vitamin B12
Short stature 2(15.38) (p/mL) 389 (300-460) 396(310-480)
Anemia 6(46.15) Folic acid *
: : : (ng/mL) 16 (9-20) 23(13-28)
Associated autoimmune diseases n (%)
Blood sugar
Hypothyroidism 2(15.38) (mg/dL;lg 98 (89-111) 102(92-124)
Histology n (%) Albumin(mg/dL) 3.4 (3.2:3.9) 3.5(3.2-4.1)
Marsh 2 5(38.46) P
Serum bilirubin 0.89 (0.78-1.01) 0.92(0.74-1.04)
Marsh 3a 3(23.07) (mg/dL)
Marsh 3b 3(23.07) Aspartate amino- : i}
transferase (IU/L) 34(15-42) 32(13-41)
Marsh 3¢ 2(15.38) - -
HLA analysis n (%) ﬁ:;‘lr;‘fre‘fa?gl{}/m 38 (14-46) 36(15-43)
HLADQ2.5 6(46.15) (GFD: Gluten-free diet, SNCD: Seronegative celiac disease, MCV: Mean corpuscular
HLADQ 2.2 5(38.46) volume *p < 0.05, p value is not significant in other parameters)
HLADQ 8 2(15.38)

(SNCD- Seronegative celiac disease, HLA- Human leucocyte antigen)

DQB1*0302), HLA-DQ 2.2 (DQA1*0201, DQB1*0202),
and HLA-DQ7.5 (DQA1*05, DQB1*0301) was performed
by polymerase chain reaction (PCR) in cases with a
discrepancy between histology and serology.

Statistical analysis

The statistical analysis was performed using statistical
package for social sciences (SPSS) trial version 23.0 for
windows (SPSS, Chicago IL, USA). Data were expressed
as an absolute number and percentage for categorical vari-
ables and median and ranges for continuous variables, as
appropriate. Wilcoxon’s signed-rank test and Mann-
Whitney U test were used to analyze paired and unpaired
data, respectively. A ‘p’ value of < 0.05 was considered
to be significant.

RESULTS

A total of 312 patients with CD were studied during the
study period; of them, 13 (4.16 %) patients were diagnosed
as having SNCD. The median age of the patients was 25
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years (range 5-46 years) with female predominance (10
females [F], 3 males [M]; F/M = 3.3/1). The baseline
demographic, pathological, genetic, and clinical pa-
rameters of patients with SNCD are shown in table 1. All
patients with SNCD had histological alterations in small
intestinal mucosa consistent with CD and positive HLA
analysis. Most of the patients with SNCD reported gas-
trointestinal symptoms. The most common presenting
feature was chronic diarrhea, as seen in nine (69.23%)
patients. Six (46.15%) patients had abdominal pain, five
(38.46%) had weight loss, and two (15.38%) had short
stature. Anemia was present in six (46.15%) patients, five
had iron deficiency, and one had megaloblastic anemia. As-
sociated hypothyroidism was observed in two (15.38%)
patients. HLA analysis disclosed positivity for HLA-
DQ2.5 in six (46.15%) patients, HLA-DQ2.2 in five
(38.46%), and HLA-DQS in two (15.38%) patients, as
shown in table 1. None of the patients had a family history of
CD. Baseline and 6 months post GFD laboratory param-
eters of patients with SNCD are shown in table 2. There
was a significant improvement in hemoglobin, mean
corpuscular volume (MCV), and serum folic acid level 6
months after GFD in study patients. On histological analysis,
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Table 3: Clinical and histological features of individual study patient with SNCD before and 6 months after GFD

Number Age (in years)/Sex Clinical features d:;ster:;n[:liz;tsy reig:)r:lpsteotrg aéil?D FOIIE;-;E);:;de-
1 44/F D,P Marsh 2 Non-compliant -
2 16/F D, WL Marsh 3¢ ?Véri‘;ﬁ"g";i’ Refused
3 30/F P, WL Marsh 2 Weight gain Normal
4 SM D,S Marsh 3b D improved Marsh 2
5 30/F D, WL Marsh 3b D improved Normal
6 25/F P Marsh 3a Non-compliant -
7 S/F S,D Marsh 2 D improved Refused
8 23/F P, WL Marsh 3¢ Weight gain Marsh 1
9 23/F D Marsh 3a D improved Normal
10 30/F P Marsh 2 Non-compliant -
11 46/F D,P Marsh 3a D improved Normal
12 29/M D Marsh 2 D improved Normal
13 18/M D, WL Marsh 3b D improved Marsh 2
(F: Female, M: Male, D: Chronic diarrhea, P: Pain abdomen, S: Short stature, WL: Weight loss)
Table 4: Demographic and clinical profile of patients with SNCD and SPCD
Parameters SNCD patients (n = 13) SPCD patients (n = 299) p value
Median age (years) with range 25 (5-46) 31(6-64) 0.88
Sex (Male:Female ratio) 1:33 1:4.2 0.90
Clinical features n (%)
VCVLaisgs}itc;li(l) :Se)altures (diarrhea, pain abdomen, anemia and 13(100) 146(48.8%) 0.01
Short stature 2(15.38) 51(17.05) 0.82
Associated autoimmune diseases n (%) 2(15.38) 62(20.73) 0.58
Total villous atrophy 2(15.38) 95(31.77) 0.02

(SNCD: Seronegative celiac disease, SPCD: Seropositive celiac disease)

five (38.46%) patients had Marsh 2, three (23.07%)
patients had Marsh 3a, three (23.07%) patients Marsh 3b,
and two (15.38%) patients had Marsh 3c stage of celiac
involvement. All the study patients were advised GFD
along with vitamin supplements. Out of the 13 patients, three
were non-compliant to GFD, and their symptoms per-
sisted. The remaining 10 patients were available for fol-
low-up after a median follow-up of 7 months (range-6.5
to 8.5 months). Out of these 10 patients, eight gave con-
sent for follow-up duodenal biopsy and their histology
improved compared with pretreatment biopsy along with
clinical improvement, as shown in table 3. The remain-
ing two patients who did not give consent for follow-up
duodenal biopsy experienced clinical improvement after 6
months on GFD. The detailed clinical and histological
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features of the individual patients with SNCD before and
after GFD are shown in table 3. The demographic, and
clinical profile of both SNCD and seropositive patients
are shown in table 4.

DISCUSSION

In our study on 312 CD patients, the prevalence of
SNCD was 4.16%. The most common presenting
symptom was chronic diarrhea followed by abdominal
pain, weight loss, and short stature. Anemia was observed
in six (46.15 %) patients and associated hypothyroidism
in two (15.38%) patients. On histological analysis, all
the patients had features of CD, and the most common
stage was Marsh 2 observed in five (38.46%) patients.
On HLA analysis, the most common was HLA-DQ2.5,
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seen in six (46.15%) patients, followed by HLA-DQ2.2
in five (38.46%), and HLA-DQS in two (15.38%) patients.
To the best of our knowledge, this is the first study from
north India on the prevalence, pathological, genetic, and
clinical profile of SNCD. In a country like India, especially
the northern part, where the prevalence of CD is high
(1.23%), clinicians frequently encounter patients who
present with features of CD yet have normal titers of routinely
done screening tests (IgA anti tTG and/or EMA).? In
these situations, where there is a high suspicion, there
is a need to establish the diagnosis with further testing,
including HLA analysis. Rapid and definite diagnosis of
CD in such a group of patients leads to prompt clinical
improvement and aversion of complications later in life.
We report a prevalence of 4.16% of SNCD in our study
patients. The existence of SNCD was previously reported in
several studies, although its prevalence is still a matter
of debate. 132426 Rostami and colleagues reported a high
prevalence (24%) of SNCD, while Abrams and co-workers
reported a 15% prevalence of villous atrophy in patients
negative for all CD-related serological tests (IgA and IgG
tTG, EMA and antigliadin antibody). Their study con-
cluded that clinical features and mode of presentation
of CD (classic or silent) were similar in seronegative
and seropositive CD, and they both improved following a
GFD.*** In contrast, a recent study on pediatric patients with
SNCD, only two out of eight showed an initial improvement
in symptoms after GFD. It is likely that the diagnosis of
SNCD was excluded in the remaining six subjects.”® A re-
cent retrospective Italian study, conducted in a group of 810
patients with CD, 14 (1.7%) were found to be seronega-
tive. They compared clinical, histological, and laboratory
features of seronegative to seropositive patients with CD.
In particular, SNCD showed a higher prevalence (100%
vs. 34%, p < 0.001) of classic clinical manifestation, with
gastrointestinal symptoms and severe villous atrophy. It re-
sulted as a late-onset form of CD: the median age at diagno-
sis was significantly higher than in seropositive disease.
Moreover, SNCD was described as the most frequent
cause of seronegative villous atrophy (45%).>’As in previ-
ously published studies, our study also found a female
predominance.””*® The median age in our study was 25
(range 5-46) years, and this result was similar to a study on
12 patients with SNCD from Pakistan, which reported
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the median age of 31.5 years.?® Another study from Iran on
193 seropositive patients with CD also showed female
predominance and a median age of 32.6 years. In this
study, the most common symptom was dyspepsia (24.6%)
followed by diarrhea (20%), anemia (12.8%), and flatulence
(7.2%).” However, few studies revealed late-onset SNCD,
which was diagnosed in elderly people with severe malab-
sorption and intestinal damage.'>?” Most of the patients 11
(84.61%) in our study had HLA DQ2 phenotype, while
HLA DQS8 was demonstrated in only two (15.38%)
patients. This finding is compatible with previous studies
in which the reported positivity for HLA DQ2 was 85.71%
and 75%.%* We found that patients with SNCD had a
milder degree of villous atrophy with five (38.46%) patients
showed Marsh 2, three (23.07%) Marsh 3a, three (23.07%)
Marsh 3b, and only two (15.38%) patients had Marsh 3c
stage. These results are similar to published studies that
showed seropositive patients have a proportionately greater
degree of villous atrophy than seronegative patients in
various studies.**** However, another study is in contrast
and showed SNCD is associated with severe degrees of
villous atrophy.?’ At the end of 6 months, 10 patients were
available for follow-up, and all responded to GFD, which is
similar to earlier studies.?®*® The classical clinical features,
including diarrhea, abdominal pain, anemia, and weight
loss, were more common in patients with SNCD compared
with seropositive patients. These results are in concordance
with a previous study.?” Total villous atrophy was more
common in seropositive patients compared with patients
with SNCD. Earlier studies also revealed that a lesser
degree of villous atrophy was more common in patients
with SNCD.'"?* There are few limitations to our study.
First, the sample size was small. Second, some patients did
not give consent for the follow-up duodenal biopsy, so we
could not assess the histological improvement in these
patients. Third, three of our patients were non-compliant to
GFD on follow-up, so proper characterization of these
patients into the spectrum of SNCD could not be agreed
upon. In spite of these limitations, our study is one of
the first from India that focused on a clinically important
entity, which is prevalent yet frequently missed. The
evaluation of seronegative villous atrophy requires a thorough
workup. HLA-DQ?2 and -DQ8 should be determined since
a negative test rules out SNCD.*' Before starting a trial




with GFD, other etiologies of villous atrophy should be
excluded regardless of the genetic pattern. Moreover,
an accurate drug review is mandatory as olmesartan is
known to cause villous atrophy.”!" Once potential causes
of villous atrophy have been excluded, patients with a
genetic pattern consistent with CD should start GFD.
The clinical and histological responses are to be assessed
to label patients as having SNCD.

In conclusion, SNCD requires recognition, as early diag-
nosis and treatment of these patients lead to favorable clini-
cal outcomes. Negative serology tests must not lead to the
dismissal of a CD possibility. All patients with symptoms/
signs of CD should undergo a duodenal biopsy with histopa-
thology even if serological tests are negative. Seronegative
patients require GFD to go into remission for their clinical
symptoms. The diagnosis of SNCD needs to be carefully
confirmed by excluding other causes of villous atrophy in
order to avoid an unnecessary, lifelong GFD.
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