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Abstract

Background: To examine the gender and age
distribution of individuals with celiac disease (CD).

Methods: In this cross sectional study a total of
643 patients with suspicion of CD, belonging to all
age groups and both genders were included. Blood
sampling done for serologic screening, for tissue
transglutaminase (TTG IgA)), Deaminated
gliadenpeptide IgA (Anti gliaden IgA) and
endomysial antibodies (EMA IgA).Tests were
performed by ELISA based on principle of enzyme
immunoassay. The quantitative data like age was
measured as mean and categorical data like sex, age
categories, investigational findings and seasonal
variables were analyzed as frequency and
percentages. The association of age categories and
gender of celiac disease patients was done using chi-
square test. A p-value of < 0.05 was considered
significant.

Results: Age ranged from 1 to 81 years There was a
male predominance. CD was more prevalent in the
spring (33.4%) and summer (27.0%) seasons
compared to autumn (23.6%) and winter (15.8%)
seasons. Tissue Transglutaminase IgA was positive
in 11.7% , with predominance in up to 15 years
(17.0%), with least in 46-60 years (2.0%). Deaminated
Gliadenopeptide IgA was positive in 24.1%. Highest
number of positive patients seen in up to 15 years
age (29.3%). Anti endomysial Abs were positive in
0.9%. The highest prevalence of CD (53.0%) was
found in children and adolescents up to 15 years of
age, whereas in older age categories it was less
prevalent.

Conclusion: Incidence of celiac disease
childhood is higher in our country. Adults are very
less as compared to children. Male gender was
predominantly affected.
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Introduction

Celiac disease (CD), affects 0.14 to 4.4% individuals
found in different areas of the world. CD is more
frequent in children and adolescents. It is represented
by allergen to gluten based diet, mainly wheat and its
various compositions. Coeliac disease (CD) is a genetic
and immune disorder due to intolerance to gliadin and
related proteins present in gluten part of diet. 12 In the
past, CD was considered as disease of western society
but data from North Africa ,India and Middle East
showed that its incidence ranges from 0.14% to 1.17%
in low-risk .Its prevalence ranged from 2.4% to 4.4% in
high-risk groups.® Middle East, was the first region
where cultivation and domestication occurred and
then Turkey to Iran.*

CD was reported to be same in the Western and non-
Western countries. A study compared the Americans
and Turkish patients with CD, showed that the mal-
absorption was the frequent presenting symptom in
Turkish, whereas American patients had atypical
symptoms like abdominal pain, fatigue and bloating.5
In majority of cases, HLA-DQ2 and DQ8 are major
predisposing genes but only about 4% of them develop
the disease after introduction of Gluten diets.>” CD
disease affects the small intestine, and population with
a parent, children with CD have a 1 in 10 risk of
development of CD. The delay in treatment can lead to

anemia, type 1 diabetes, osteoporosis, multiple
sclerosis,intestinal cancer, dermatitis herpetiformis,
infertility, miscarriage and neurological

conditions.The CD Foundation reported around 2.5
million US individuals are not diagnosed and at risk
to develop this long term disease.??

The patients of celiac disease having typical intestinal
features i.e. chronic diarrhea, weight loss, etc or with
'atypical'extra intestinal features i.e. type 1 diabetes
mellitus, osteoporosis, neurological disturbances,
anemia etc. Undiagnosed individuals with atypical
features can develop long-term complications, like
lymphoma and infertility. A clinically severe condition
can arise during pregnancy or during the puerperium
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in up to 17% of female patients. The reported female-
to-male ratio is 2:1.1011

The CD Foundation recommended tests are the serum
IgA tissue transglutaminase antibody (TTG) and the
endomysial antibody IgA (EMA). These parameters
have a sensitivity and specificity of greater than 90%.
The gold standard for diagnosis CD is an intestinal
biopsy together with positive serology. Now for
diagnosis of CD, highly specific and sensitive tests are
available.1213

CD is a permanent genetic disease that needs
treatment by the complete elimination of gluten-
containing products from the diet. Gluten free diet is
the only solution of CD but this diet is not easily
available and costly.

Patients and Methods

This cross sectional study was carried out at a private
laboratory of Islamabad from January 2017 to
November 2017. A total of 643 patients with suspicion
of CD referred from treating physicians and from
different hospitals (either outpatient or inpatient) from
Rawalpindi / Islamabad and periphery, belonging to
all age groups and both genders were included. Blood
sampling done for serologic screening (as per advised
by their physicians) for tissue transglutaminase (TTG
IgA,), Deaminated gliadenpeptide IgA (Anti gliaden
IgA) and endomysial antibodies (EMA IgA).Tests were
performed by ELISA based on principle of enzyme
immunoassay. Patients were categorized in to five
age categories. The age categories comprised of
children up to 15 years, 16-30 years, 31-45 years, 46- 60
years and patients equals to or more than 61 years of
age The quantitative data like age was measured as
mean and categorical data like sex, age categories,
investigational findings and seasonal variables were
analyzed as frequency and percentages. The
association of age categories and gender of celiac
disease patients was done using chi-square test. A p-
value of < 0.05 was considered significant.

Results

The age ranged from 1 to 81 years with a mean age of
19.9 years. The gender distribution showed a male
predominance 1:16 . CD was more prevalent in the
spring (33.4%) and summer (27.0%) seasons compared
to autumn (23.6%) and winter (15.8%) seasons. (Table
1). Tissue Transglutaminase IgA was positive in 11.7%,
with predominance in up to 15 years (17.0%), with at
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Table 1: Seasonal variation of CD cases

No. of cases %age
Spring (Mar - May) 215 33.4%
Summer (Jun - Aug) 174 27.0%
Autumn (Sept - Nov) 152 23.6%
Winter (Dec - Feb) 102 15.8%

Table 2: Variation of investigational findings
according to age categories

Age Categories (years)
Parameters | <=15 16-30 |31-45 [46-60 |>61
(positive | (n=341) | (n=130) | (n=105) | (n=49) | (n=18)
findings)
58 8 8 1 0
TIGUBA) | 17.0%) | 62%) | 7.6%) |20%) | (0.0%)
65 14 9 2 1
TTG (186) (19.1%) | (10.8%) | (8.6%) |(4.1%) | (5.6%)
S E TV R -7 T I I
29.3%) | (20.0%) | (17.1%) | (16.3%) | (16.7%
iz (29.3%) | (20.0%) | (17.1%) | 163%) | (16.7%)
A A - ET R
61.3%) | (43.8%) | (21.0%) | (22.4%) | (16.7%)
0 (613%) | (43.8%) | (21.0%)
Anti
Endomy- |4 (1.2%) [0 (0.0%) |2 (1.9%) |0(0.0%) |0 (0.0%)
sial Abs

Table 3: Association of age with gender of
Celiac Disease patients

Sex
Age . [Female Male Total
categories (n=295) (n=348) p-value*
Upto15 [135 (45.8%) [206 (59.2%) 341
002 |G
16t030 [71 (24.1%) B9 (17.0%) 130
(20.2%)
31to45 p5(18.6%) [0 (14.4%) 105
(16.3%)
46to 60 29 (9.8%) 20 (5.7%) 49 (7.6%)
61 orb (1.7%) 13 (3.7%) 18 (28%)
above
least in 60-40 years (2.0%).Deaminated

Gliadenopeptide IgA was positive in 24.1%. Highest
number of positive patients seen were in up to 15
years age (29.3%). Anti endomysial Abs were positive
in 0.9%, of these 1.2% were in up to 15 years age group
and 1.9% in 31-45 years of age (Table 2).The highest
prevalence of CD (53.0%) was found in children and
adolescents up to 15 years of age, followed by 16 to 30
years of age (20.2%), whereas in older age categories it
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was less prevalent. Selective analysis was done to see
association of gender and age of celiac disease
patients. It was witnessed that in up to 15 years of age
celiac disease was more common in males (59.2%),
whereas in older ages 16-30 years (24.1%), 31-45 years
(18.6%) and 46 to 60 years (9.8%) the disease was more
prevalent in females (p-value, 0.002). (Table 3)

Discussion
CD was an uncommon malabsorptive disorder in
infancy and child age. However, now it is considered a
common, multi-system and chronic disease which can
affect any age group providing gluten is in diet.
Evidence regarding epidemiological data on celiac
disease is rare, thus, reports found so far show a
similar prevalence from other parts of world. Babies
exposed to gluten early in life and get affected by viral
infection like cold or flu, have a significant role in
body’s autoimmune gluten tolerance. 4
A multicenter study was carried out by Tanpowpong
et al, showed a similar incidence ie. spring (27%),
summer (25%), fall (25%), and winter (23%).%In their
study, on 2,000 people it was monitored that most
cases of gluten-intolerance occurred in children born
in spring season when compared with other seasons.
A long term study from Sweden included almost 2
million children of up to 15 years of age showed that
CD was more common in babies born during the
summer months. They found that CD risk was highly
likely in children born during spring, summer and
autumn as compared to those born during winter.1® A
survey on CD from two referral centers in Italy i.e.
Rome and Bari examined retrospectively data of 596
patients, also confirmed that children born in summer
were more likely to develop CD than cases born in
other seasons.’” A case control study by Lebwohl B et
al concluded that summer birth was significantly
associated with increased risk of CD when diagnosed
before age of 2 years.!®
In a local study in which two hundred children were
enrolled with suspicion of CD, male to female ratio
was 1.6:1, and age ranged from 2 to 14 years of age
and there were 40 (20.0%) patients with positive anti-
endomysial antibody titers.”” Others also reported a
similar age of presentation, Alvi et al found average
age of 3.4 years and a Jordanian study found (3.4
years).2? Cheema et al had reported a mean age of 6
years in their study and in western countries it is 9-18
months.?!
When current study’s gender distribution was
compared, one report also showed male
preponderance with 55.8% male and 44.2% females.??

In another local paper by Babar et al found female
preponderance, 60% vs 40% in their study.?
A study carried out on 21 subjects, found female
majority with celiac disease (male/female 1:2.5) and
also showed that CD was higher in children (1:71) than
in adults .4

A high incidence of CD was reported in elderly people
by Anitta et al, whereas a Finnish population report
witnessed in contrast findings of CD among
adolescents (1.5%) or adults (2.0%). % -7 The earlier
presentation in our country may be attributed to the
fact that major part of our diet is wheat based which is
started at an early age. Gender distribution revealed
slight male preponderance 53% versus 46% females. A
Spanish study revealed the same fact that CD is more
common in females.?

The role of biopsy are debatable as findings of
histopathology are nonspecific and are present in other
conditions as well. In CD adequate number of biopsy
samples with patchy involvement should be taken.
Not all cases require biopsy testing in the diagnosis of
CD. Positive anti-tissue trans-glutaminase antibody
and IgA titers may give suspicion of Celiac disease,
and can be used as diagnostic as well prognostic tool
where facility for intestinal biopsy is not available but
cannot replace small bowel biopsy which is still a gold
standard.?? One should not rely purely on the
diagnosis based on clinical assessment and
improvement in condition after gluten free diet; it is
only helpful in patients living in areas with limited
resources. It can lead to misdiagnosis or confusion,
making nonspecific diagnosis in non-celiac disease
gluten sensitivity.

Conclusions
1.The prevalence of celiac disease in childhood is
higher than in adults in our country. Male gender was
affected,predominantly.
2.Patients present with wide spectrum of clinical
presentation. A delay in diagnosis can lead to a
difficulty in proper management .
3.Serological tests may be more significant if they are
combined, instead of using single one for diagnosis of
Celiac disease.

References

1. Alvi MY, Abbas M, Ahmed M, Farooq A, Kazi M. Clinical
presentation of celiac disease in children. Pak ] Med Health
Sci 2010; 4: 552-54.

2. Branski D, troncone R, Gluten sensitive enteropathy (celiac
disease) Kleigman RM, Stanton BF, St Geme JW, Schor NF,
Behram RE: Nelson Textbook of Paedriatrics, 19th ed. USA:
Saunders Elsevier, 2011;308-11.

3. Barada K, Bitar A, Makadem MA, Hashash G, Green P. Celiac
disease in Middle Eastern and North African countries: A
new burden? World J Gastroenterol 2010; 16: 1449-57



Journal of Rawalpindi Medical College (JRMC); 2018;22(3): 244-247

4.

10.

11.

12.

13.

14.

15.

1e.

Rostami K, Malekzadeh R, Shahbazkhani B, Akbari MR.
Coeliac disease in Middle Eastern countries: a challenge for
the evolutionary history of this complex disorder? Dig Liver
Dis. 2004;36:694-97.

Palabykoglu M, Botoman VA, Coban S. A tale of two cities:
typical celiac sprue presenting symptoms are significantly
more common in Turkish than in US patients. J Clin
Gastroenterol. 2008;42:62-65.

Silano M, Agostoni C, Guandalini S. Effect of the timing of
gluten introduction on the development of celiac disease.
World J Gastroenterol 2010; 16:1939-42.

Holtmeier W, Caspary W. Celiac disease. Orphanet ] Rare
Dis 2006; 1:3-7.

Cristofori F. Increased prevalence of celiac disease among
paediatric patients with irritable bowel syndrome.]AMA
Pediatrics, 2014;2:112-115

Squires JE. Role of Celiac Disease Screening for Children
With Functional Gastrointestinal Disorders. JAMA Pediatrics,
2014;12:239-42

Lionetti E, Catasssi C. New clues in celiac disease
epidemiology, pathogenesis, clinical manifestations, and
treatment. Int Rev Immunol 2011; 30: 219-31.

Asamoah V, von Coelln R, Savitt J, Lee LA. The many faces of
celiac disease. GastroenterolHepatol (N Y). 2011; 7:549-54.
Rostom A, Murray JA, Kagnoff MF. American
Gastroenterological Association (AGA) Institute medical
position statement on the diagnosis and management of
celiac disease. Gastroenterology. 2006;131(6):1977—-80.

Hill I, Dirks M, Liptak GS, Colletti RB, Fasano A, Guandalini
S. Guidelines for the diagnosis and treatment of celiac
disease in children: Recommendations of the North
American Society for Pediatric Gastroenterology, Hepatology
and Nutrition. J Pediatr Gastroenterol Nutr 2005; 40:1-19
ParadaA, Araya M, Pérez-Bravo F. Amerindian
mtDNAhaplogroups and celiac disease risk HLA haplotypes
in mixed-blood Latin American patients. J Pediatr
Gastroenterol Nutr 2011; 53: 429-34.

Tanpowpong, Obuch JC, Jiang H, McCarty CE, Katz AJ.
Multicenter study on season of birth and celiac disease:
evidence for a new theoretical model of pathogenesis. J
Pediatr. 2013 Mar; 162 (3):501-04.

Namatovu F, Lindkvist M, Olsson C, Ivarsson A, Sandstrom
O. Season and region of birth as risk factors for coeliac

247

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

disease a key to the aetiology? Arch Dis Child. 2016;
101(12):1114-18.

Capriati T, Francavilla R, Castellaneta S, Ferretti F. Impact of
the birth’s season on the development of celiac disease in
Italy. Eur ] Pediatr2015; 174: 1657-63

Lebwohl B, Green PH, Murray JA. Season of birth in a
nationwide cohort of coeliac disease patients. Arch Dis Child
2013;98:48-51

Rabia M, Naeemullah S, Bagai MT, Shabbir A. Clinical
Presentations of Coeliac Disease in Children from 2 to 14
Years. ] Rawal Med Coll 2012;16(2):112-14

Rawashdeh MO, Khalil B, Raweily E. Celiac disease in Arabs.
J Pediatr Gastroenterol Nutr 1996; 23: 415-18.

Cheema HA, Arshad R, Zaidi Z. Celiac Diseases -~ An under
reported entity in Northern Pakistan. Pak Pediatr J 2013; 37:
86-90.

Husssain S, Sabir MU, Asghar 1. Coeliac disease - clinical
presentation and diagnosis by anti tissuetransglutaminase
antibodies in children. ] Pak Med Assoc 2014; 64(4):437-41

Babar MI, Ahmad I, Rao MS, Igbal R, Asghar S, Saleem M.
Celiac disease and celiac crisis in children. J Coll Physicians
Surg Pak 2011; 21: 487-90.

Mariné M, Farre C,Alsina M, Vilar P, Cortijo M. The
prevalence of coeliac disease is significantly higher in
children compared with adults. Aliment Pharmacol
Ther. 2011;33(4):477-86.

Maki M, Mustalahti K, Kokkonen J, Kulmala P, Haapalahti
M. Prevalence of Celiac disease among children in
Finland.NewEngl ] Med. 2003;348(25):2517-24.

Vilppula A, Kaukinen K, Luostarinen L, Krekeld I, Patrikainen
H. Increasing prevalence and high incidence of celiac
disease in elderly people: A population-based study. BMC
Gastroenterology 2009, 9:49-52

Lohi S, Mustalahti K, Kaukinen K. Increasing prevalence of
coeliac disease over time. Aliment PharmacolTher 2007;
26:1217-25.

Liovent MJ, Fernnadez M]J, Sebastian M. Gluten, intolerance:
Sex and age related features. Can J Gastroenterol 2006; 20:
719-22.

Hill PG, Holmes GK. Celiac disease: a biopsy is not always
necessary for diagnosis. Aliment Pharmacol Ther. 2008;
27(7):572-77...


https://www.ncbi.nlm.nih.gov/pubmed/?term=Tanpowpong%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23084709
https://www.ncbi.nlm.nih.gov/pubmed/?term=Obuch%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=23084709
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23084709
https://www.ncbi.nlm.nih.gov/pubmed/?term=McCarty%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=23084709
https://www.ncbi.nlm.nih.gov/pubmed/?term=Katz%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=23084709
https://www.ncbi.nlm.nih.gov/pubmed/23084709
https://www.ncbi.nlm.nih.gov/pubmed/23084709
https://www.ncbi.nlm.nih.gov/pubmed/?term=Namatovu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27528621
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lindkvist%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27528621
https://www.ncbi.nlm.nih.gov/pubmed/?term=Olsson%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27528621
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ivarsson%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27528621
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sandstr%C3%B6m%20O%5BAuthor%5D&cauthor=true&cauthor_uid=27528621
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sandstr%C3%B6m%20O%5BAuthor%5D&cauthor=true&cauthor_uid=27528621
https://www.ncbi.nlm.nih.gov/pubmed/27528621
https://link.springer.com/journal/431
http://www.ncbi.nlm.nih.gov/pubmed/?term=Marin%C3%A9%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21166832
http://www.ncbi.nlm.nih.gov/pubmed/?term=Farre%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21166832
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alsina%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21166832
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vilar%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21166832
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cortijo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21166832
http://www.ncbi.nlm.nih.gov/pubmed/21166832
http://www.ncbi.nlm.nih.gov/pubmed/21166832
http://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%A4ki%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12815137
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mustalahti%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12815137
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kokkonen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12815137
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kulmala%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12815137
http://www.ncbi.nlm.nih.gov/pubmed/?term=Haapalahti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12815137
http://www.ncbi.nlm.nih.gov/pubmed/?term=Haapalahti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12815137
http://www.ncbi.nlm.nih.gov/pubmed/12815137
http://www.ncbi.nlm.nih.gov/pubmed/18194500

