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A B S T R A C T
Background: Celiac disease (CD) is a multifactorial, complex disease caused by a complex 
interaction of genetic, immunological, and environmental factors. 
Objective: The current study was designed to evaluate the incidence rate of this disease 
among paediatric population of both genders in Lahore region. 
Methodology: A total of 1000 celiac disease suspected pediatric patients of both genders 
i.e., male and female were enrolled in present study. Antibodies against tissue
transglutaminase (anti-tTG) IgG and IgA were detected by using ELISA method.
Results: Eight hundred twenty-two (822) of 1000 suspected patients of celiac disease
(82.1%) showed negative transglutaminase TGA (IgA, IgG) levels and 178 patients
(17.8%) showed positive TGA (IgA, IgG) levels. Total 565 patients (56.6%) were males
while 434 patients (43.4%) were females. Out of 822 patients having negative TGA (IgA,
IgG) 476 (57.97%) were males and 345 (42,02%) were females. Out of 178 patients of
celiac disease 99 (55.61%) were males and 79 (44.38%) were females. TGA levels were
found to be more positive in males as compared to females.
Conclusion: This study reports the high prevalence and incidence rate of celiac disease in
the pediatric population of Lahore with 17.8% positive patients and reports approximately
every 18 out of 100 children are suffering from this disease. The incidence rate of the
disease was found to be alarmingly high (1 in every 6 children) in the Lahore region.
Further studies are warranted to explore the associated risk factors.
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I n t r o d u c t i o n  
Celiac disease (CD) is an autoimmune disease 

caused by a complex interplay of genetic, immunological, 
and environmental factors. The disease is often chronic 
and results in degeneration of intestinal mucosa. Cereals 
with high level of gluten (i.e., wheat, rye, and barley) are 
found to be lethal for patients with this disease.1 
European countries presents the highest incidence rate of 
the disease (1% to 0.3%).2 A study conducted in North 
America reported the incidence rate from 0.5% to 1% of 
population, and majority of patients were asymptomatic.3 
Recent studies performed in Asian and North African 
countries also revealed high incidence rate  (i.e. Egypt: 
0.53%, Iran: 0.88%, India: 0.70%, Libya: 0.79%, Tunisia: 

0.6%, and Turkey: 0.60%).4 This high incidence rate may 
be attributed to the advancements in diagnostic methods.5 
Malabsorption was found to be the most representing 
symptom in Turkish population, whereas, American 
population expressed atypical symptoms (i.e., fatigue, 
abdominal pain, and bloating).6 Although the incidence of 
major depressive and stress related disorders such as 
dysthymia ranges from 10% to 80%, CD is the most 
common cause of such problems in adults and children.7 

CD patients are sensitive to gliadin (gluten 
protein) which is a prolamin found in wheat. These 
storage proteins are rich in proline and glutamine amino 
acids and are not digested by major proteolytic enzymes 
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present in the gut (proteases and peptidases).8 There are 
different variants of prolamins found in different cereals 
grains i.e. hordein in barley, zein in corn, gliadin in wheat, 
secalin in rye, and avenin in oats. Intestinal cells are 
stimulated by α-gliadin part, disrupt tight junctions and 
allow larger peptides to enter the circulation.9,10 

CD being a multifactorial disease is caused by 
combination of environmental factors and genetic 
predisposition. There are seven HLA-DQ variants (DQ2,4-
9) which are susceptible to this disease. The most crucial
and inheritable genetic factors are HLA-DQ2 and HLA-
DQ8. Receptors of the mentioned genetic variants binds
gliadin peptides more tightly and cause increased risk of
acquiring CD. HLA-DQ2 and DQ8 are found to be the
main predisposing variants but only 4% people with this
variant were found to develop disease after taking gluten
diet.11,12 As most of the people with CD are asymptomatic,
it can complicate to cause type I diabetes, anemia,
multiple sclerosis, osteoporosis, dermatitis, intestinal
cancer, reproductive problems, and neuronal conditions. 3

IgA is monomeric in the plasma but in the 
secretion it exist in dimeric form. In serum IgA has four-
polypeptide chains (two heavy (H) and two light (L) 
chains), additional polypeptide-J and secretory 
component which are linked by disulfide bonds. IgA 
deficiency is reported in 2.3% of CD patients and is 
responsible for tenfold increased risk of the disease. 
Moreover, these patients are also more susceptible to 
acquiring infections and autoimmune diseases.14 
Therefore, assessment of IgA autoantibodies against IgA 
tissue transglutaminase (tTG-IgA) in serum is the initial 
step in the diagnosis of CD.15 Tissue transglutaminase 
(tTG) alters the gluten peptides to stimulate immune 
response more effectively.16 

Imran and co-workers conducted a study on 
clinical presentation of CD in pediatric population of 
Lahore but have not reported the prevalence of the 
disease.17 In another study high prevalence of the disease 
was reported in short stature children of Faisalabad 
region but no such study was conducted in Lahore 
region.18.Therefore, the present study was designed to 
find out the prevalence of CD in pediatric population of 
Lahore region.  

M e t h o d o l o g y  
This cross-sectional study was designed to 

investigate the prevalence of CD in pediatric population of 
Lahore, Pakistan. The study was approved by ethical 
review committee of Children's Hospital, Lahore. Celiac 
disease suspected patients admitted at Children Hospital, 
Lahore, Pakistan, from May 2019 to August 2020 were 
recruited with informed consent. A convenience sampling 
technique was used to enrol 1000 children <18 years of 
age in the study. Patients belonging to both genders were 
included. Patients presenting with diarrhea, or any other 
gastrointestinal disease were excluded from study. 3ml 
blood sample was collected in plain serum tubes from 
each enrolled patient, and serum was isolated by 
centrifugation at 1800 rpm for 2 minutes. Serum samples 
were stored in sterilized eppendorf tubes at -20  till 
further processing. 

All serum samples were diluted (1:100) by 
adding 10 μl serum and 1000ul sample buffer in a 
polystyrene tube. Samples were mixed thoroughly and 
vortexed. Detection of anti-tTG-IgG and IgA was 
performed by commercial kit (orgentec diagnostika 
GmbH-ELISA). Cutoff value (10U/ml) was used according 
to the manufacturer’s instructions. Negative samples 
contained optical density (OD) less than cutoff value 
whereas, positive samples contained OD greater than 
cutoff value. Detection was performed briefly as, 100 µl of 
the control sera was taken from positive and negative 
samples, diluted (1:100), placed into microwells plate and 
incubated for 30 minutes. After 30 minutes contents were 
aspirated, and wells were washed three times. After that 
100 µl of the conjugate solution was added into all wells 
and incubated again for 15 minutes and wells were 
washed. At the end substrate was added and plate was 
incubated for 15 more mins. The reaction was then 
ceased by adding 0.5 mole/liter sulfuric acid as stop 
solution. All the incubations were done at room 
temperature. ELISA reader was used to read the color 
development at 450 nm. Obtained data was analyzed by 
using Microsoft Excel 2007 And SPSS version 21. 

R e s u l t s  
A total of 1000 suspected cases of celiac 

disease with <18 years of age and belonging to both male 
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and female genders were enrolled in the study. 
Frequency of male and female enrolled patients along 
with their percentage is shown is the Figure 1.   

Figure. 1.  Frequency of gender in suspected cases of celiac 
disease. 

ELISA results revealed 822 patients (82.2%) 
were negative for TGA (IgA, IgG) levels (cutoff value 
<10U/ml) whereas, 178 patients (17.8%) were positive for 
TGA (IgA, IgG) levels (cutoff value >10U/ml). Among TGA 
(IgA, IgG) negative patients 476 (57.97%) were males 
and 345 (42.02%) were females. However, among 178 
positive patients 99 patients (55.61%) were males and 79 
(44.38%) were females. Higher number of male patients 
were found to be positive for celiac disease as compared 
to female patients. Frequency and percentages of all 
enrolled patients is shown in Table 1.  

Table 1: Frequency and percentages of CD suspected 
patients enrolled in the study 
Characteristic N Percentage (%) 
Enrolled Patients 1000 100% 

TGA (IgG/IgA) Positive 
 Male 
 Female 

178 
99 
79 

17.8% 
55.61% 
44.38% 

TGA (IgG/IgA) Negative 
 Male 
 Female 

822 
466 
356 

82.2% 
57.90% 
42.09% 

Levels of Positive Patients 
 IgG level >10U/ml 
 IgG level >20 U/ml 
 IgA level >10U/ml 
 IgA level >20U/ml 

115 
63 
78 
100 

64.60% 
35.39% 
43.82% 
56.17% 

Mean values of IgG and IgA in TGA positive 
patients is shown as bar graph in Figure 2. As figure 2 
shows there is a statistically significant difference in 
serum IgA and IgG levels (p<0.05). Serum IgA levels are 
significantly high as compared to serum IgG levels in 

positive patients. Prevalence of the disease was 
calculated to be 18 in 100 children and 1 in every 6 
children. 

Figure 2. Mean value of IgG and IgA in TGA positive patients of 
CD 

D i s c u s s i o n  
CD is a complex trait, multifactorial, autoimmune 

disorder which affects genetically predisposed population 
of all age groups. It is stimulated by environmental factors 
(i.e., gluten and related prolamins), and the autoantigen 
(tissue transglutaminase). Tissue transglutaminase (tTG) 
plays a role as an autoantigen in this disease. Antibodies 
level against tTG are measured by ELISA assay. Present 
study was designed to determine the prevalence of CD in 
pediatric population of Lahore. Study reports high 
prevalence of CD in pediatric male population as 
compared to females and males were found to be more 
prone to the disease as compared to females. Similar 
study was previously carried out by Marine and co-
workers and reported five times higher incidence rate of 
CD in childhood as compared to adults. They reported the 
prevalence of CD in children as 1:71 which is quite high 
as compared to adults 1:357.19  

High frequency of CD in children was also 
explored by Abu Zekry and colleagues who conducted a 
study to assess the frequency and incidence of CD in 
Egyptian children. They investigated a total number of 
1500 general pediatric population between 7-18 years of 
age.  The enrolled patients were screened by using anti-
tTG antibody, total IgA, IgG, and small bowel biopsy 
methods. They concluded that most of the patient’s sera 
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showed positive results to both the IgA, anti-tTG and the 
IgA anti-endomysium test as compared to IgG-anti-tTG 
and reported the prevalence of CD as 1:187 in children. 20  

Our study reports the higher levels of serum IgA 
as compared to serum IgG and 56% of CD positive 
patients had IgA levels >20U/ml whereas, only 35% 
patients had IgG levels >20U/ml. Hill and Holmes, in 2008 
conducted a study on 1554 adults and reported the use of 
anti-transglutaminase antibody levels as positive 
predictive marker for diagnosis of CD. They stated that 
serum IgA IgG levels above the cutoff value of 30U/ml 
nullify the use of biopsy methods. The study eliminates 
the confirmation of disease by invasive biopsy methods 
leading to quick diagnosis of the disease for better 
treatment options.21   

C o n c l u s i o n  
This study concludes that the frequency of CD in 

pediatric population of Lahore is 17.8% and approximately 
every 18 children out of 100 are having this condition. The 
prevalence of CD reported in Lahore region is alarmingly 
high and warrant further studies on the disease to 
examine the associated risk factors.  
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