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ABSTRACT 

Objective: To determine   the   frequency of celiac disease in patients presenting with iron deficiency anemia” 

Study Design: Cross sectional study 

Place and Duration of Study: This study was conducted at Department of Pediatric Gastroenterology, Children’s 

Hospital & the Institute of Child Health; Multan lasted from December 2014 to October 2015. 

Materials and Methods: Total one hundred patients were enrolled after fulfilling criteria. Non Probability 

consecutive sampling technique was used for sample collection. Patients were included in study fulfilling age one 

year  to  14 years of both gender and  diagnosed as iron deficiency anemia on serum ferittin level less than 15ng/ml. 

Results: One hundred patients with iron deficiency anemia were enrolled in this study. The mean age of patients 

was 4.48±2.733. Fifty three(53%) male and forty seven (47%) were  female. There was a significant difference 

between groups 1 and 2 in term of gender (p<0.05). The frequency of celiac disease was 21% in children with iron 

deficiency anemia. 

Conclusion: Screening of celiac disease should be done as a routine investigation in children with iron-deficiency 

anemia. 
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INTRODUCTION 

Celiac disease is an immune mediated enteropathy due 

to gluten sensitivity  characterized by damage of small 

intestine resulting in villous atrophy, hypertrophy of 

crypts and increased intraepithelial lymphocytosis.
1
 It  

occur  due  to  intake  of  precipitant such as gluten  in  

genetically  susceptible  individuals.
2
 Celiac disease 

manifestations vary from age to age, ranging from 

typical gastrointestinal symptoms to atypical like  short 

stature and anemia.
3 

It may behave like an iceberg 

presenting as infertility and recurrent iron deficiency 

anemia. Celiac disease prevalence is about 1% in 

Europe and USA, but it is rare and/or under diagnosed 

in asia.
4 

Celiac disease is about 1:310
 
 in india.

5
 Celiac  

disease  is  associated  with  HLA  DQ2/DQ8  but  only  

4%  develop  celiac disease  after  introduction  of  

gluten.
6
  

 Iron deficiency anemia in children is a public health 

problem worldwide.
7
 Iron deficiency causes cognitive  

 

 

impairments such as attention span, intelligence and 

sensory perception functions but can affects emotions 

and behavior as well.
8
 In European children prevalence 

of iron deficiency anemia is 2-6%.
8 

Anemia in celiac 

disease occur due to deficiency of iron, vitamins, 

macronutrients and micronutrient.
9
 Anemia can be  

presenting feature of celiac disease.
10 

 In a study by Çekın et al., prevalence of celiac disease 

in iron deficiency anemia is 7.14%.
11

 In another study 

by Ertekin et al., prevalence of celiac disease in iron 

deficiency anemia is 21.3%.
12 

 The  Children’s  Hospital  and  the  Institute  of  Child  

Health  Multan  is  a  tertiary  care  center  providing  

services  to  the  children  of  south  Punjab. Many  

children  with persistent or recurrent  iron deficiency 

anemia are  referred  to  Gastroenterology / Hepatology  

unit  for  evaluation  and  management. This study will 

probe to determine the frequency of celiac disease in 

iron deficiency anemia. And because there is difference 

in the prevalence of celiac disease in iron deficiency 

anemia in different studies my study will help to know 

the prevalence of celiac disease in iron deficiency 

anemia in our population. This  study  will  also  pave  

the  way  for  health care providers  for  early screening 

of celiac disease. 
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MATERIALS AND METHODS 

A case control study was conducted at department of 

pediatric Gastroenterology Children’s Hospital & the 

Institute of Child Health; Multan lasted from December 

2014 to October 2015. Total one hundred patients were 

enrolled in a study group. 

Non Probability consecutive sampling technique was 

used for sample collection. Patients were included in 

study fulfilling age one year  to  14 years of both gender 

and  diagnosed as iron deficiency anemia on serum 

ferittin level less than 15ng/ml. 

Patients were excluded with recurrent bleeding e.g. 

peptic ulcer, haemorrhoids, already on gluten free diet, 

with congenital malformations (down syndrome, 

malrotation of gut etc) and  suffering from co-morbid 

conditions like chronic liver disease, renal diseases etc. 

Study  was  started  after  taking  permission  from  the  

institutional  ethical  committee. Anemic children were 

recruited in study from hematology OPD after fulfilling 

the inclusion and exclusion criteria. After  explaining  

risks  and  benefits  of    study, written  informed  

consent  was  taken  from  the  parents/guardians. In 

anemic children Hemoglobin and serum ferittin level 

were checked from laboratory of Children’s Hospital & 

the Institute of Child   Health, Multan.  Iron deficiency 

anemia was diagnosed when Hemoglobin less than 9 

Gm% and serum ferritin level <15ng/ml. Then serum 

sample for anti tissue transglutaminase (tTG) IgA was 

sent. IgA anti-tTG assays by ELISA seem to be highly 

sensitive (90-98%) and specific (94-97%) for diagnosis 

of CD.  Level >90u/ml was considered strong positive 

while level ranging from18-90u/ml,upper GI endoscopy 

was planned to confirm the celiac disease. Level less 

than 18 was considered negative for celiac disease. A 

Performa was designed consisting of Patient name, age, 

registration number, anti-tissue transglutaminase IgA 

level, biopsy result, hemoglobin level and serum 

Ferritin results. The outcome variable that is   presence 

of celiac disease was noted in the order of frequency. 

Data analysis: Data analyzed statistically using SPSS 

(statistical Package for social sciences) version 16. 

Outcome variables were exposed as mean + standard 

deviation). The Chi-square test was used for categorical 

variables. A  P.value<0.05 was considered statistically 

significant. 

RESULTS 

One hundred patients with iron deficiency anemia were 

enrolled in this study. The mean age of patients was 

4.48±2.733. Fifty three(53%) male and forty seven 

(47%) were  female. There was a significant difference 

between groups 1 and 2 in term of gender (p<0.05). The 

frequency of celiac disease was 21% in children with 

iron deficiency anemia.  

Table No. 1: Descriptive Statistics of Patients’ age, 

serum ferritin Level and Anti Tissue 

Transglutaminase IgA 

 Age of 

the 

Patients 

Serum Ferritin 

Level 

Anti Tissue 

Transglutaminase 

IGA 

Mean 4.4895 8.4050 63.5813 

Std. Deviation 2.73025 3.52785 162.51910 

Range 11.10 14.00 843.80 

Minimum .90 1.00 20 

Maximum 12.00 15.00 844.00 

Table No. 2: Group wise frequency of Anti-t TG-IgA 

Anti-tTGIGA Frequency Percent 

< 18 79 79.0 

18-90 4 4.0 

90 > 17 17.0 

Total 100 100.0 

DISCUSSION 

Celiac disease is a systemic disease, which is associated 

with a number of hematologic manifestations.
13

 

Individuals can present with hematological 

abnormalities even prior to the diagnosis of celiac 

disease. Anemia, especially IDA, is a frequent feature 

in CD and may be the only presenting symptom. 

Increased prevalence of CD has been found in patients 

with IDA.
14,15

 An early identification of CD in patients 

with IDA has great importance, since a strict adherence 

to a gluten- free diet not only provides management of 

anemia but also prevents the severe complications such 

as ulcerative jejunoileitis, intestinal lymphoma and 

neoplasm.
16

 Using a highly sensitive screening test 

(tTG antibody test) and duodenal histological 

examination, we confirmed that IDA may be the only 

presenting symptom of CD. 

Celiac disease has a wide clinical spectrum including 

GI and extra-GI findings, which can be diagnosed at 

any age from childhood to the elderly. Classical or 

typical form of CD is associated with features of 

malabsorption; however, a substantial number of CD 

patients have atypical manifestations, including 

hematologic, endocrinologic, renal, neurologic, 

psychiatric, dermatologic, and cardiovascular 

symptoms.  

This study shows the high prevalence of 21% in 

children with iron deficiency anemia while none was 

found positive in healthy children. In the literature, 

there are some studies in which the prevalence of CD 

was investigated in newly diagnosed IDA, with 

different results. Corazza et al. reported the prevalence 

of CD as 5%.
17

 In another study by Çekın AH et al., 

prevalence of celiac disease in iron deficiency anemia is 

7.14%.
11

 In study of Ertekin et al., prevalence of celiac 

disease in iron deficiency anemia is 21.3% that is very 
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close to our study.
12

 Ayhan Gazi Kalayci et al
18

 

reported 4.4% while Umaprasanna S.et al
19

 found 

occult celiac disease as 2.8%.  

The study does have certain short comings; the study 

has been conducted on a smaller number of patients. In 

order to achieve validity, more prospectively designed, 

multi center involvement, larger sample sizes are 

required to know the exact prevalence of celiac disease 

in this part of the world.  

CONCLUSION 

Screening of celiac disease should be done as a routine 

investigation in children with iron-deficiency anemia. 

Biopsy may be suggested in patients with iron-

deficiency anemia who have positive celiac disease 

serology. 

Acknowledgements: Author highly appreciate and 

acknowledge the input of Professor Dr.Muhammad 

Waqar Rabani, head of Pediatric Medicine, Sahiwal 

Medical college, Sahiwal and Professor Dr. Imran 

Iqbal, head of Pediatric Medicine, The Children 

Hospital and The Institute of Child Health,Multan. I 

shall also extend my thanks to Mr. Salman Bin Naeem 

for statistical help of this manuscript. 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 

REFERENCES 

1. Setty M, Hormaza L, Guandalini S. Celiac disease: 

risk assessment, diagnosis, and monitoring. Mol 

Diagn Ther 2008;12(5):289-98. 

2. Green PH, Jabri B. Coeliac disease. Lancet 2003; 

362(9381):383-91.      

3. Dinler G, Atalay E, Kalayci AG. Celiac disease in 

87 children with typical and atypical symptoms in 

Black Sea region of Turkey. World J Pediatr. 2009; 

5(4):282-6. 

4. Hwang IK, Kim SH, Lee U, Chin SO, Rhee 

SY, Oh S, et al. Celiac Disease in a Predisposed 

Subject (HLA-DQ2.5) with Coexisting 

Graves Disease. Endocrinol Metab (Seoul). 2014. 

5. Sood A, Midha V, Sood N, Avasthi G, Sehgal A. 

Prevalence of celiac disease among school 

children in Punjab, North India. J Gastroenterol 

Hepatol 2006;21(10):1622-5.     

6. Silano M, Agostoni C, Guandalini S. Effect of the  

timing  of  gluten  introduction  on the 

development of celiac disease. World J 

Gastroenterol 2010;16(16):1939-42.                 

7. Desalegn A, Mossie A, Gedefaw L. Nutritional 

iron deficiency anemia: Magnitude and 

its predictors among school age children, southwest 

Ethiopia: a community based cross-sectional study. 

PLoS One 2014;9(12):e114059. 

8. Jauregui-Lobera I. Iron  deficiency  and  cognitive  

functions. Neuropsychiatr Dis Treat 2014;10: 

2087-95.  

9. Bel'mer SV, Mitina EV, Karpina LM, Smetanina 

NS. Iron deficiency anemia and  anemia  in  

chronic celiac disease in children. Eksp Klin 

Gastroenterol 2014;(1):23-9.                                                                                                                                                            

10. Smukalla S, Lebwohl B, Mears JG, Leslie LA,  

Green PH. How often do  hematologists  consider  

celiac disease in iron-eficiency anemia? Results of 

a national survey. Clin Adv Hematol Oncol 2014; 

12(2):100-5.  

11. Çekın AH, Çekın Y, Sezer C. Celiac disease  

prevalence in patients with iron deficiency anemia. 

Turk J Gastroenterol 2012;23(5):490-5. 

12. Ertekin V, Tozun MS, Küçük N. The prevalence 

of celiac disease in children with iron-deficiency 

anemia. Turk J Gastroenterol 2013;24(4):334-8. 

13. Halfdanarson TR, Litzow MR, Murray JA. 

Hematologic manifestations of celiac disease. 

Blood 2007;109(2):412-21. 

14. Fine KD. The prevalence of occult gastrointestinal 

bleeding in celiac sprue. N Engl J Med 1996;334: 

1163-7. 

15. Goyens P, Brasseur D, Cadranel S. Copper 

deficiency in infants with active celiac disease. J 

Pediatr Gastroenterol Nutr 1985; 4:677–680. 

16. Harper JW, Holleran SF, Ramakrishnan R, Bhagat 

G, Green PH. Anemia in celiac disease is 

multifactorial in etiology. Am J Hematol 2007;82: 

996-1000. 

17. Cataldo F, Marino V, Ventura A, Bottaro G, 

Corazza G. Prevalence and clinical features of 

selective immunoglobulin A deficiency in coeliac 

disease: an Italian multicentre study. Gut 1998; 

42(3):362-5. 

18. Kalayci AG, Kanber Y, Birinci A, Yildiz L, 

Albayrak D. The prevalence of coeliac disease as 

detected by screening in children with iron 

deficiency anaemia. Acta paediatrica. 2005;94(6): 

678-81. 

19. Karnam US, Felder LR, Raskin JB. Prevalence of 

occult celiac disease in patients with iron-

deficiency anemia: a prospective study. South Med 

J 2004;97.  

 

Elec
tro

nic
 Cop

y

http://europepmc.org/abstract/med/24254265/?whatizit_url=http://europepmc.org/search/?page=1&query=%22celiac%20disease%22
http://europepmc.org/abstract/med/24254265/?whatizit_url=http://europepmc.org/search/?page=1&query=%22iron-deficiency%20anemia%22
http://europepmc.org/abstract/med/24254265/?whatizit_url=http://europepmc.org/search/?page=1&query=%22iron-deficiency%20anemia%22
http://europepmc.org/abstract/med/24254265/?whatizit_url=http://europepmc.org/search/?page=1&query=%22iron-deficiency%20anemia%22
http://europepmc.org/abstract/med/24254265/?whatizit_url=http://europepmc.org/search/?page=1&query=%22celiac%20disease%22
http://www.ncbi.nlm.nih.gov/pubmed/?term=Setty%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18803427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hormaza%20L%5BAuthor%5D&cauthor=true&cauthor_uid=18803427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guandalini%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18803427
http://www.ncbi.nlm.nih.gov/pubmed/18803427
http://www.ncbi.nlm.nih.gov/pubmed/18803427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Green%20PH%5BAuthor%5D&cauthor=true&cauthor_uid=12907013
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jabri%20B%5BAuthor%5D&cauthor=true&cauthor_uid=12907013
http://www.ncbi.nlm.nih.gov/pubmed/12907013?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dinler%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19911143
http://www.ncbi.nlm.nih.gov/pubmed/?term=Atalay%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19911143
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kalayci%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=19911143
http://www.ncbi.nlm.nih.gov/pubmed/?term=Celiac+disease+in+87+children+with+typical+and+atypical+symptoms+in+Black+Sea+region+of+Turkey
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hwang%20IK%5BAuthor%5D&cauthor=true&cauthor_uid=25325278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=25325278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20U%5BAuthor%5D&cauthor=true&cauthor_uid=25325278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chin%20SO%5BAuthor%5D&cauthor=true&cauthor_uid=25325278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rhee%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=25325278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rhee%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=25325278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25325278
http://www.ncbi.nlm.nih.gov/pubmed/25325278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sood%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16928227
http://www.ncbi.nlm.nih.gov/pubmed/?term=Midha%20V%5BAuthor%5D&cauthor=true&cauthor_uid=16928227
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sood%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16928227
http://www.ncbi.nlm.nih.gov/pubmed/?term=Avasthi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16928227
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sehgal%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16928227
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+celiac+disease+among+school+children+in+Punjab%2C+North+India
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+celiac+disease+among+school+children+in+Punjab%2C+North+India
http://www.ncbi.nlm.nih.gov/pubmed/?term=Silano%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20419830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Agostoni%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20419830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guandalini%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20419830
http://www.ncbi.nlm.nih.gov/pubmed/20419830
http://www.ncbi.nlm.nih.gov/pubmed/20419830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Desalegn%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25438147
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mossie%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25438147
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gedefaw%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25438147
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nutritional+iron+deficiency+anemia+magnitude+and+its+predictors+among+school+age+children
http://www.ncbi.nlm.nih.gov/pubmed/?term=J%C3%A1uregui-Lobera%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25419131
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bel%27mer%20SV%5BAuthor%5D&cauthor=true&cauthor_uid=25518452
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mitina%20EV%5BAuthor%5D&cauthor=true&cauthor_uid=25518452
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karpina%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=25518452
http://www.ncbi.nlm.nih.gov/pubmed/?term=Smetanina%20NS%5BAuthor%5D&cauthor=true&cauthor_uid=25518452
http://www.ncbi.nlm.nih.gov/pubmed/?term=Smetanina%20NS%5BAuthor%5D&cauthor=true&cauthor_uid=25518452
http://www.ncbi.nlm.nih.gov/pubmed/25518452
http://www.ncbi.nlm.nih.gov/pubmed/25518452
http://www.ncbi.nlm.nih.gov/pubmed/?term=Smukalla%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24892255
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lebwohl%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24892255
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mears%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=24892255
http://www.ncbi.nlm.nih.gov/pubmed/?term=Leslie%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=24892255
http://www.ncbi.nlm.nih.gov/pubmed/?term=Green%20PH%5BAuthor%5D&cauthor=true&cauthor_uid=24892255
http://www.ncbi.nlm.nih.gov/pubmed/?term=How+often+do+hematologists+consider+celiac+disease+in+iron-deficiency+anemia%3F+Results+of+a+national+survey
http://www.ncbi.nlm.nih.gov/pubmed/?term=%C3%87ek%C4%B1n%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=23161292
http://www.ncbi.nlm.nih.gov/pubmed/?term=%C3%87ek%C4%B1n%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23161292
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sezer%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23161292
http://www.ncbi.nlm.nih.gov/pubmed/23161292
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ertekin%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24254265
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tozun%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=24254265
http://www.ncbi.nlm.nih.gov/pubmed/?term=K%C3%BC%C3%A7%C3%BCk%20N%5BAuthor%5D&cauthor=true&cauthor_uid=24254265
http://www.ncbi.nlm.nih.gov/pubmed/24254265

	Frequency of Celiac Disease inChildren with Iron Deficiency Anemia at the ChildrenHospital and The Institute of Child Health Multan

