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Background: Celiac disease (CD) is a chronic, immunologically determined form of enteropathy
affecting the small intestine, precipitated by the ingestion of gluten-containing foods such as wheat
rye, barley etc. This study was taken up to analyze clinical manifestations and biochemical profile of
children with celiac disease presenting at KEM Hospital Pune. Methods: All children diagnosed as CD
in last 5 years and newly diagnosed patients of celiac satisfying inclusion criteria for next 1 year.
This is an observational descriptive prospective and retrospective study. CD was diagnosed based on
positive tTGA & duodenal biopsy in children with chronic diarrhea & other suggestive features.
Hospital records were reviewed for complete follow up data. Results: In a study period of 12
months we diagnosed 19 children with Celiac Disease, who were studied prospectively, whereas 31
patients who were diagnosed within the last 6 years & were on regular follow up in OPD were
studied retrospectively. In the total group of 50 patients in the age range of 1year to 15 years. The
presenting clinical features of our group of patients were: chronic diarrhea (92 %), failure to thrive
(86%), abdominal pain (34%), abdominal distention (26%), anorexia/vomiting (8%/ 20%), &
weight loss (8%). Rare features were fever, fatigue, blood in stools & constipation. In our study
anemia was seen in 76% of patients, 58% of prospective patients had low ferritin levels.
Conclusions: In a study period of 12 months we diagnosed 19 children with Celiac disease which
goes to go prove that Celiac Disease, is not rare in western Maharashtra. Most patients belonged to
the age group 1-5 years (50%) and the majority of patients were females (56%). Chronic diarrhea
was the most common presenting complaint in all age groups ( 92%) followed by failure to thrive,
not gaining weight and abdominal pain. Constipation was least common. Anemia was the most
common laboratory-confirmed finding and the most common type of anemia was iron deficiency
anemia. Prevalence Anemia was most common in below 5 yrs.
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Introduction
Celiac disease (CD) is a chronic, immunologically
determined form of enteropathy affecting the small
intestine in genetically predisposed children and
adults. It is precipitated by the ingestion of gluten-
containing foods [1]. The prevalence of the celiac
disease is globally 1%, but large variations among
countries have been shown [2]. There is a general
perception that celiac disease is very uncommon in
India. Recently there have been increasing reports
from North India (major wheat eating areas) [3,4].

Additionally, there is a gender difference. The
incidence is twice as high in girls as in boys [5,6].
The gradual introduction of gluten-containing foods
into the diet of infants while they are still being
breastfed reduces the risk of celiac disease in early
childhood and probably also during the subsequent
childhood period [7,8]. The clinical features of CD
can vary from being mild to severe and different
organs can be affected. Gastrointestinal
manifestations are common especially in younger
children.

Common manifestations of this disease are chronic
or intermittent diarrhea, failure to thrive, recurrent
abdominal pain, cramping or distension and
unexplained iron deficiency anemia. In older
children and adults the symptoms vary from fatigue,
anemia, infertility to depression [9,10,11]. Initial
testing involves serologic markers that have a high
predictive value in both children and adults [12].
The only treatment for celiac disease is strictly GFD
for life [13].

No foods or medications containing gluten from
wheat, rye, and barley or their derivatives can be
taken, as even small quantities of gluten may be
harmful. Complete removal of gluten from the diet
of celiac disease patients will result in symptomatic,
serologic, and histological remission in most
patients [14]. In a recent report from Ludhiana,
Sood et al. reported the prevalence of celiac disease
to be 1 in 310 after a questionnaire-based survey of
4347 school children (aged 3–17 years) [15].

The prevalence of the disease in South India and
Western India is largely unknown. This study was
taken up to analyze clinical manifestations,
biochemical profile and serology of children with
celiac disease presenting at KEM Hospital Pune,
which is a major gastroenterology centre in Western
India and has an inflow of patients from all over
Maharashtra.

Material and Method
Setting This study was conducted at K.E.M Hospital
Pune which is a tertiary care centre and major
pediatric gastroenterology centre of Maharashtra
with many patients referred from the state and
outside the state.

Subjects: All children diagnosed as CD and
satisfying inclusion criteria were enrolled in the
study.

PART 1: Subjects included were those that
presented to KEM Hospital, Pune during the study
period.

PART 2: Subjects included those that had been
diagnosed as CD since 2010 and who was on our
Celiac registry & were on regular follow up.

Study period

Study Design -Observational descriptive study

Inclusion criteria

*CD was suspected in patients presenting with the
following symptomatology:

Exclusion criteria
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01. Prospective -Newly diagnosed patients of celiac
from 1st March 2015 to 28th Feb 2016.

02. Retrospective-Previously confirmed patients of
celiac from 2010 onwards.

01. All children presenting to Gastroenterology
Department of K.E.M Pune with clinical features
suspected* of celiac disease and confirmed by
intestinal biopsy.

02. Consent

03. Age-1 to 15 yrs

01. Chronic or intermittent diarrhea

02. Failure to thrive or faltering growth (in children)

03. Persistent or unexplained gastrointestinal
symptoms including nausea and vomiting

04. Recurrent abdominal pain, cramping or
distension

05. Sudden or unexpected weight loss

06. Unexplained iron-deficiency anemia

07. Type 1 diabetes mellitus

01. Age<1 or>15 yrs

02. Non-consent

03. Not confirmed as celiac
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Retrospective study: All cases of confirmed celiac
disease and those who were regularly attending
OPD and diagnosed after 2010 were studied.

Methodology of study

Informed consent was taken from parents
before the interview and inclusion of the
study.

Clinical Examination: All patients were examined
thoroughly for signs of anemia, lymphadenopathy,
malnutrition, organomegaly, chest signs, murmur
and CNS disease

Investigations: Haemogram, Alanine
transaminase, Renal function tests, Prothrombin
time, Serum electrolytes, Ionic calcium,
Phosphorous, Alkaline phosphatase, Stool for
Cryptosporidium. In addition for all newly diagnosed
patients: Vitamin D(101) and serum ferritin (102)
was done.

Immunology: Tissue transglutaminase (tTGA)
quantitative estimation was done in each suspected
patient and the following values following enzyme
immunoassay (ELISA) method of the lab was used:

All suspected patients were subjected to intestinal
biopsy following the flowchart proposed by WHO
and the world gastroenterology association.

Figure 1. Flowchart used for the diagnosis of
celiac disease

Biopsy technique: Endoscopic biopsy was done for
all subjects following the above flowchart.
Endoscopy was done in a specialized endoscopy unit
under propofol anesthesia. For duodenal biopsy a
small-diameter, flexible and fiberoptic endoscopes,
Olympus GIF 140, GIF 150, PQ 20 were used.

Each endoscope had its specifications and use.
Endoscopic visualization of the intestinal mucosa
along with 4 biopsy specimen taken—three from the
second part of the duodenum distal to the papilla,
and one from the duodenal bulb. All samples were
preserved in formalin and sent to KEM lab for
histopathologic examination. The patient was
observed inward for any complications following the
biopsy.

Results
This study was done for one year from 26/2/2015 to
25/2/2016. Children from age group 1 year to 15
years were included. In our study, we included 50
patients of whom 19 were diagnosed and followed
up prospectively, while 31 were previously
diagnosed patients of CD (since 2010), who were
being followed up regularly in our OPD. Both these
sets of patients are analyzed together. The following
results were observed:

Demographics

Table 1. Age distribution of the cases studied
with Celiac Disease (n= 50).

Age Group (years) No. of cases % of cases

Below 5.0 25 50.0

5.0 – 10.0 16 32.0

Above 10.0 9 18.0

Total 50 100.0

Values are n (% of cases).

Of the 50 cases studied, the majority were below
age 5.0 years that is 25 (50.0%), 16 (32.0%) had
their age between 5.0 – 10.0 years and 9 cases
(18.0%) had their age above 10.0 years. The mean
± standard deviation of the age of the entire
group was 5.9 ± 3.7 years. The youngest was
diagnosed at 1.6 years while the oldest was 14
years.

Table 2. Gender Distribution of cases studied
with Celiac Disease (n= 50).

Sex No. of cases % of cases

Male 22 44.0

Female 28 56.0

Total 50 100.0

Values are n (% of cases).

Of the 50 cases studied, 22 (44.0%) were males
and 28 (56%) were females. The male: female sex
ratio was 0.8: 1.0 in the entire study group.

Clinical manifestations

 

Shrivastava V. et al: Clinical biochemical and serological profile

01. <20 IU-Negative

02. 20-30 IU-Weak positive,

03. >30IU-Positive
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Table 3. Clinical features of the cases studied
with Celiac Disease (n=50).

Clinical features No. of cases % of cases

Chronic diarrhea 46 92.0

Not gaining weight 43 86.0

Abdominal Pain 17 34.0

Abdominal distension 13 26.0

Vomiting 10 20.0

Weight loss 5 10.0

Anorexia 4 8.0

Other 4 8.0

Values are n (% of cases).

Of 50 cases studied, 46 (92.0%) cases had chronic
diarrhea, which thus is the most common clinical
feature in our study, 43 (86.0%) cases had
complained of not gaining weight, 17 (34.0%) cases
had abdominal pain, 13 (26.0%) cases had
abdominal distension, 10 (20.0%) had vomiting, 5
(10.0%) cases had weight loss, 4 cases (8.0%) had
anorexia and 4 (8.0%) cases had other features
(One each –fever, blood in stools, fatigue and
constipation). Constipation was least common.
Diarrhea which lasts for more than 14 days, was
non-infectious and associated with malabsorption
was labelled as chronic diarrhoea.

Figure 2. Clinical features of the cases studied
with Celiac Disease (n=50).

Table 4. Distribution of age group wise
prevalence of clinical features of the cases
studied with Celiac Disease (n=50).

Clinical features Age Group (years) P-value

Below 5.0 5.0 – 10.0 Above 10.0 Total

n % n % n % n %

Chronic diarrhea 24 96.0 15 93.8 7 77.8 46 92.0 0.214NS

Not gaining weight 23 92.0 13 81.3 7 77.8 43 86.0 0.460NS

Abdominal Pain 3 12.0 10 62.5 4 44.4 17 34.0 0.003**

Abdominal distension 5 20.0 6 37.5 2 22.2 13 26.0 0.442NS

Vomiting 9 36.0 0 0.0 1 11.1 10 20.0 0.015*

Weight loss 1 4.0 3 18.8 1 11.1 5 10.0 0.305NS

Anorexia 0 0.0 1 6.3 3 33.3 4 8.0 0.006**

Other 2 8.0 2 12.5 0 0.0 4 8.0 0.543NS

Values are n (% of cases). P-value by Chi-Square
test.

P-value<0.05 is considered to be statistically
significant. *P-value<0.05 **P-value<0.01, ***P-
value<0.001, NS: Statistically Non-Significant.

Distribution of age group wise prevalence of
clinical features of the cases studied with
Celiac Disease.

Table 5. Distribution of abnormal findings -
investigations at the time of diagnosis
amongst the cases studied with Celiac Disease
(n=50).

Investigations No. of cases % of cases

Hemoglobin Normal 12 24.0

Anemia 38 76.0

Liver Transaminase Normal 45 90.0

Elevated 5 10.0

Serum Electrolyte Normal 49 98.0

Hypokalemia 1 2.0

Prothrombin Time Normal 49 98.0

Prolong 1 2.0

Hypoalbuminemia No 43 86.0
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01. The prevalence of chronic diarrhea did not differ
significantly across the three age groups studied
(P-value>0.05).

02. The prevalence of not gaining weight did not
differ significantly across the three age groups
studied (P-value>0.05).

03. The prevalence of abdominal pain differs
significantly across the three age groups studied
(P-value<0.01). This may be due to increased
reporting in the older age group.

04. Prevalence of abdominal distension did not differ
significantly across the three age groups studied
(P-value>0.05).

05. The prevalence of vomiting differs significantly
across the three age groups studied (P-
value<0.05).

06. The prevalence of weight loss did not differ
significantly across the three age groups studied
(P-value>0.05).

07. The prevalence of anorexia differs significantly
across the three age groups studied (P-
value<0.01). This is a subjective finding and is
assumed to be more reported in the older age
group.

08. Prevalence of other clinical features (fever,
blood in stool, fatigue and constipation) did not
differ significantly across the three age groups
studied (P-value>0.05).
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 Yes 7 14.0

iCa Normal 45 90.0

Low 5 10.0

Phosphorous Normal 45 90.0

Low 5 10.0

Alk Phosphate Normal 45 90.0

High 5 10.0

Stool for Cryptosporidium Negative 43 86.0

Positive 7 14.0

USG Non-Specific 49 98.0

Hepatomegaly 1 2.0

Renal Function test Normal 48 96.0

Elevated 2 4.0

Vitamin D Normal 31 62.0

Deficient 19 38.0

Of 50 cases studied, 38 cases (76.0%) were anemic
(low hemoglobin),which was the most common lab
abnormality.5 (10%) had elevated Liver
Transaminase, of which 1 child (2%) had
Hepatomegaly on USG. 1child (2.0%) had
Hypokalemia (Serum Electrolyte), 1child(2.0%) had
prolonged Prothrombin Time, 7(14.0%) had
Hypoalbuminemia, 5 (10.0%) had low iCa, 5
(10.0%) had low phosphorus, 5 (10.0%) had high
Alkaline Phosphatase. 7 children (14.0%) had
positive Stool for Cryptosporidium, 2 (4.0%) cases
had elevated urea and creatinine.

Figure 3. Distribution of abnormal findings –
investigations at the time of diagnosis among
the cases studied with Celiac Disease (n=50).

Table 6. Distribution of anemia according to
various age groups of the cases studied with
Celiac Disease (n= 50).

Age Group

(years)

Anemia Normal Total P-

valueNo. of

cases

% of

cases

No. of

cases

% of

cases

No. of

cases

% of

cases

Below 5.0 23 92.0 2 8.0 25 100.0 0.012*

5.0 – 10.0 11 68.8 5 31.3 16 100.0

Above 10.0 4 44.4 5 55.6 9 100.0

Total 38 76.0 12 24.0 50 100.0

Values are n (% of cases). P-value by Chi-Square
test. P-value<0.05 is considered to be statistically
significant. *P-value<0.05.

Prevalence of anemia differs significantly across
three age groups of the cases with celiac disease
studied (P-value<0.05). Anemia was most common
in below 5 yrs(23 of 25 cases) and least common
above 10 yrs of age (4 of 9 cases) in our study
though in all age group anemia was a significant
finding. Table 6

Table 7. Distribution of the cases studied with
Celiac Disease according to serum ferritin
(n=19).

Serum ferritin level (µg/l) No. of cases % of cases

Deficiency 11 57.9

Sufficiency 8 42.1

Total 19 100.0

Values are n (% of cases).

Ferritin levels were done in all prospective cases.
Ferritin levels of <12µg/l (<5yrs) and <15
µg/l(>5years) was taken as deficient [16]. Of the
total 19 cases investigated for Ferritin deficiency, 11
(57.9%) had a deficiency, 8 (42.1%) had sufficiency
indicating that iron deficiency anemia was the most
common anemia in CD.

Table 8. Distribution of the cases studied with
Celiac Disease according to vitamin D
deficiency (n=19).

Vitamin D Deficiency Status (ng/ml) No. of cases % of cases

Severe Deficiency (<5) 2 10.5

Deficiency (5 – 20) 14 73.7

Sufficiency (>20) 3 15.8

Total 19 100.0

Values are n (% of cases).

Vitamin D levels were done in all prospective cases.
Vitamin D levels were classified as: Severe
Deficiency (<5), Deficiency (5 – 20), Sufficiency
(>20) as per Indian reference data(101). Of 19
cases investigated for Vit D deficiency, 2 (10.5%)
had a severe deficiency, 14 (73.5%) had a
deficiency and 3 (15.8%) had a sufficiency. This
suggests that vitamin D deficiency was an important
laboratory finding in CD.

Serology

Table 9. Distribution of the cases studied with
Celiac Disease according to levels of TGA
(n=50).

TGA Levels No. of cases % of cases

<20 (Negative) 8 16.0

20 – 30 (Weak Positive) 2 4.0

>30 (Positive) 40 80.0

 

Shrivastava V. et al: Clinical biochemical and serological profile

Pediatric Review - International Journal of Pediatric Research 2021;8(3) 125



Total 50 100.0

Values are n (% of cases).

Of the 50 cases studied, the majority of cases
studied 40 cases (80.0%) had Positive tTGA, only 2
cases (4.0%) had weak positive tTGA and 8 cases
(16.0%) had negative tTGA. This suggests that
tTGA levels have good sensitivity but negative tTGA
does not rule out Celiac Disease, though positive
tTGA strongly supports CD.

Table 10. Descriptive statistics of tTGA in
Celiac Disease patients (n=50).

Parameter No. of

cases

Mean Standard

Deviation

Median Min –

Max

tTGA IgA

(U/mL)

50 131.8489.14 141.50 3.0–300.0

Values are Descriptive Statistical Measures.

The mean value of tTGA was 131.84 and the Median
was 141.50 indicating the importance of high tTGA
titres in CD.

Discussion
This study was a prospective and retrospective
observational study conducted at a pediatric
gastroenterology unit of a tertiary care hospital. The
total number of children diagnosed with the Celiac
disease was 50, who were followed after 1,3,6
months in a prospective study and single follow up
in the retrospective study. All enrolled patients were
assessed at admission and their clinical parameters
were noted and patients were followed up as per
proforma.

Among 50 biopsy-proven CD children and
adolescents, various age-related characteristics
were detected.

Demographic data

Age: In this study majority of patients belonged to
the age group <5yrs (50%), followed by the age
group 5-10 yrs (32%). The mean ± standard
deviation (SD) of the age of the entire group was
5.9 ± 3.7 years as in a study by Poddar et al. where
the mean age at diagnosis 6.3 to 8.6. In the study
by Stone et al [17]. infants less than 2 years of age
represented only 12% of the study, 27% of patients
were aged between 4 and 5 years, 36% were aged
between 5 and 10 years and 26% were more than
10 years of age. Lower age at diagnosis suggest
improved awareness for celiac disease among
pediatricians and improved availability of serological
tests [18].

Gender: Amongst the study population, 56 were
males and 44 females, which was similar to the
study in the west by Wingren et al [19]. In another
study by Singh et al. there was female
predominance. Stone et al [17]. had a similar
observation. A simple explanation for this gender
difference is elusive but may relate to dissimilar
hormonal and immune responses to injury and
inflammation in the presence of gluten introduction;
related gender differences have been observed in
other immune system-mediated disorder. [20,21].

Clinical manifestations: Regarding the clinical
manifestations, chronic diarrhea was the most
common clinic manifestation (92%) overall in all
age groups which was similar to the study done by
Poddar et al. and by Mohindar et al [22]. where
chronic diarrhea was observed at 88% and 86%
respectively. Stone et al. [17]. in his study showed
the most common presenting symptom in younger
children (those <5 years) was diarrhea (59%),
followed by irritability (34%) and weight loss
(38%). In older children (≥ 5 years), the most
common presenting feature was abdominal pain
(55%) followed by diarrhea (26%). In our study not
gaining weight was noted in 86% of which was 45%
as reported by Tanpowpong et al [18]. In our study
abdominal pain was seen in 17% and 13% of the
study population had abdominal distension which
was mainly seen in school-aged and adolescence
while abdominal pain and abdominal distension was
reported to be 45% and 9% respectively by
Tanpowpong et al. [18]. In our study constipation
was seen in 2% of children while it was seen in 20%
of children in a study by Tanpowpong et al [18].
This observation was similar to that reported by
Sharma et al. [23]. and Rashid et al [24]. In our
study 10% of children had vomiting while it was
seen in 20% of the study population by Tanpowpong
et al [18]. Vomiting was seen in 24 % of children in
a study by Stone et al [17]. These all disparities
might be because of various reporting and/or
referral issues by the caregivers and healthcare
providers, a possibility that requires further
investigation. Generally, the younger children could
likely have limited capability to express subjective
symptoms when compared with the older
individuals. Natural courses, environmental factors
(e.g., breastfeeding and gluten 8introduction), and
disease pathogenesis could be different between
younger and older children. 18 4% of our cases had
a positive family history in 1st-degree relatives while
in the study Tanpowpong et al [18]. it was 19%.
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The significant age-related differences in the family
history of CD were interesting but difficult to
explain. School-aged children and adolescents, who
were more likely to have no or less typical CD
symptoms, might also be more likely to undergo CD
screening solely because of positive family members
with CD compared with the younger children.

A similar reason might explain the borderline
significant higher proportion of family history of
irritable bowel syndrome among school-aged
children as well. Another possible explanation might
be because of differences in parental or patient
reports across the age groups. These questions will
need to be addressed with future research.

Anemia was present in 76% of the study population
(n=50) which was similar to the study of Poddar et
al and Mohindar et al [22]. In the study by Stone et
al [17]. anemia was seen only in 21% of the study
population. In our study percentage of iron
deficiency anemia was 58% (the number was less in
patients (n=19) in confirmed iron deficiency
because of the unavailability of ferritin values in the
retrospective study population).

Laboratory parameters: 10% of the study
population had elevated transaminases,4% had
abnormal renal function tests,2% had
hypokalemia,14% had hypoalbuminemia,2% had
elevated prothrombin time,10% had low ionic
calcium, low phosphorous and high alkaline
phopthatase.14% of our study children were
positive for stool cryptosporidium which was similar
to study by Fassano et al [25]. and Tanpowpong et
al [18] Vitamin D deficiency was found in
14(73.7%) and severe deficiency was found in
2(10.5%) of 19 patients in the prospective study
population while in a study by Villanueva et al [26].
it was 27.5%.

USG was non-specific in the present study and did
not appear to have a role in celiac disease diagnosis
which is against the study by Recabbona et al [27].
in which various sonographic anomalies in children
with Celiac disease were observed: abdominal fluid
in 76%, hyperperistalsis in 82%, pericardial effusion
in 47% and unusual appearance of the small bowel
wall in 94%.

This might be a subjective finding and needs further
studies to validate the role of USG and standardize
USG criteria for CD. In our study the mean tTGA
value was 131.84 U/ml which was similar to the
study by Dogan et al [28].

Limitations: This study has some potential
limitations. A part of the study was conducted in a
retrospective fashion at a large teaching hospital.

Although we acknowledge the possibility of
incomplete information, both recall and information
biases as well as the inability to control for all of the
parent- or patient-reported data with the physicians’
interpretation, we believe that our novel findings
will provide a platform for the development of age-
related approaches for evaluation and management
of CD.

Conclusion
In a study period of 12 months we diagnosed 19
children with Celiac disease which goes to go prove
that CD is not rare in western Maharashtra. In the
present study, maximum patients out of 50 enrolled
patients belonged to the age group 1-5 years
(50%).

The majority of patients were females (56%).
Chronic diarrhea was the most common presenting
complaint in all age groups (92%) followed by
failure to thrive, not gaining weight and abdominal
pain. Constipation was least common.

Anemia was the most common laboratory-confirmed
finding and the most common type of anemia was
iron deficiency anemia. Vit D deficiency was also
more common in CD than in the general population
(84%). The majority of cases studied (80%) had
Positive tTGA indicating its importance in the
screening of CD.

What does the study add to the
existing knowledge?
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Contrary to the general belief Celiac disease is
not rare in western Maharashtra.

Age-wise prevalence of symptoms in children
with Celiac disease.

Diagnosis should be confirmed only on positive
duodenal biopsies & supportive serology (tTGA).
Early referral for endoscopic duodenal biopsy if
serological studies are positive is recommended.
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