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Abstract 

Background: Celiac disease (CD), considered as a common chronic and genetic disease that caused by hypersensitivity to 

gluten. Failure to thrive (FTT), is one of three major clinical features of CD during childhood. 

Objectives: The current study aimed to determine the frequency of celiac disease in children with malnutrition. To assess and 

compare the HLA geno typing of those has positive serology for celiac disease with other studies.  

Patients and Methods: one hundered malnourished children (52 males, 48 females), age ranged between 6-60 months with the 

diagnosis of malnutrition according to WHO criteria who were currently attending the Rehabilitation Unit of Malnutrition at a 

Child’s Central Teaching Hospital in Baghdad city during 13 months and from begging of September 2016 to end of September 

2017, All patients were screened for CD using the IgA and IgGantitissuetransglutaminase antibody test(tTG).  

HLA typing was performed in patients with positive IgA and IgG-tTG serology. A comparison was made between celiac and 

nonceliac according to age, gender, chief complain, clinical feature, residence, onset of complementary feeding and type of 

feeding.  

Results: eleven of 100 malnourished patients (11%) had positive tTG antibodies, 8  

( 72.7%) patients were males and 3 (27.2%) were females, Among these 11 patients,(4) were only tTG IgA positive, one only 

tTGIgG positive and 6 positive for both (IgA, IgG) with male to female ratio 2.6:1, 90.9% of celiac patients carry DQ2, (27.3%) 

carry DQ8 and (18.1%) carry both DQ2 and DQ8. It was found that celiac disease were significantly higher at age group (37-60 

months) and in those who had started early complementary feeding, abdominal distention and diarrhea were higher in celiac 

patients  

Conclusion: At current study, the prevalence of CD in children with malnutrition was 11%.HLA typing was comparable to that 

of other studies. Since CD is an important cause of malnutrition in children, tTG and HLA typing is available tool that can be 

used for screening celiac disease at an earlier age. 
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Introduction 

Malnutrition or malnourishment is a condition associated 

with either consuming a diet without enough (under nutrition) 

or too much nutrients (over nutrition) resulting in different 

types of health problems [1]. However, in less developed 

countries, food malnutrition is often used specifically to refer 

to under nutrition [2]. Under nutrition can be due to lack of 

protein or deficiency in other dietary nutrients [3]. Moreover, 

the protein energy malnutrition can manifest as either 

marasmus, which is lack of proteins and other dietary 

nutrients whereas kwashiorkor, is just protein deficiency [4]. 

Several studies have indicated that under nutrition during 

pregnancy or before the first two years of life impacts 

negatively on both physical and mental development of 

children [5]. The main driver of malnutrition in developing 

countries is poverty leading to food insecurity while in 

developed countries it is the abundance of food leading to 

malnutrition associated with obesity [6]. However, recent 

studies indicate that even in developing countries there is 

double burden of malnutrition where children are presenting 

with both under nutrition and over nutrition [7]  

It has been demonstrated that malnourished children have 

lowered resistance to infection; therefore, they are more 

likely to die from common childhood ailments such as 

diarrhoea l diseases and respiratory infections [2]. In addition, 

malnourished children that survive are likely to suffer from 

frequent illness, which adversely affects their nutritional 

status and locks them into a vicious cycle of recurring 

sickness, faltering growth and diminished learning ability [2, 

4]. In developing countries, malnutrition is a major health 

problem [8]. Frequent and chronic attacks of malnutrition in 

early childhood have a potential negative impact on the 

physical and mental growth of children [9]. Moreover, 

malnutrition is associated with stunting (low height-for-age) 

which can cause chronic restriction of a child’s potential 

growth [10]. In addition, malnutrition can result in severe acute 

malnutrition (SAM) defined by WHO and UNICEF by a 

weight-for-height index (WHZ) less than -3 z-score or a mid-

upper arm circumference (MUAC) less than 115 mm, or 

presence of edema in children age below 5 years [6].  

Significantly, the causal factors for stunting in children less 

than 5 years old, varies with age and are ecologically linked 

with each other [2]. 

This includes environmental factors in households such as 

household food security and healthy household environment 

that are important in long term in preventing stunting in 

children [2, 11]. 

In addition, the other household environment related to child 
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nutrition includes the knowledge and perception of 

caregivers, care givers age and food insecurity [12], child 

health and food selection [13], and household socio-economic 

status [14], infestations with ecto-parasites [2]. Studies have 

also shown that gender of the child is a determinant of 

malnutrition with females being more likely to suffer from 

malnutrition relative to males [2]. These intrahousehold 

environmental factors contribute to the neglect of children’s 

needs, especially their nutritional status from birth to 

preschool [13]. 

 

Prevalence of malnutrition  

Global trends indicate a decrease in diseases of 

undernutrition, while over nutrition is increasing. On the 

community level, economic status seems to influence the dual 

burden’sextent, with obesity increasingly affecting the 

already malnourished poor [15]. Significant worldwide 

challenges are posed by the various forms of under nutrition 

(stunting, wasting, micronutrient deficiencies) in children 

under five, pregnant women and the elderly. In 2010, an 

estimated 171 million children under five years of age were 

stunted, with almost all occurring in developing countries [16]. 

Although, the global prevalence of stunting has declined from 

39.7% in 1990 to 26.7% in 2010, this trend has not been 

consistent in all regions of the world. Stunting in Africa has 

remained relatively unchanged around approximately 40%, 

Projections for 2020 indicate that the situation in Africa will 

not improve much, whereas prevalence in Asia and Latin 

America will continue to improve [15]. Also, micro-nutrient 

deficiencies in children under five years of age continue to be 

problematic, 47% are reported to be anemic and 33% are 

vitamin A deficient [17]. 

 

WHO classification of degree malnutrition  

The World Health Organization (WHO) has developed 

criteria for the classification of moderate or severe 

malnutrition in children. These criteria are based upon the 

degree of wasting, stunting, and the presence of edema. The 

child's weight for his or her height, and the height for his or 

her age are expressed as Z-scores. Wasting and stunting are 

defined by the following (these diagnoses are not mutually 

exclusive):  

Wasting (indicates acute malnutrition):  

 Moderate wasting – weight/height Z-score <-2 to -3  

 Severe wasting – weight/height Z-score <-3  

 Stunting (indicates chronic malnutrition):  

 Moderate stunting – height or length Z-score <-2 to -3  

 Severe stunting – height or length Z-score <-3  

 Malnutrition:  

 Moderate malnutrition – moderate wasting or stunting  

 Severe malnutrition–severe wasting, severe stunting, OR 

edematous malnutrition [18]. 

 

Celiac disease 

Celiac disease (CD) is a systemic, immune-mediated disorder 

that primarily affect small intestine and triggered by dietary 

gluten in genetically susceptible individuals. Gluten is a 

water insoluble protein complex which is found in wheat, rye 

and barley. A significant finding of celiac disease is villous 

atrophy of small intestine which leads to nutrient 

malabsorption and broad range of clinical manifestations [19] 

 

Epidemiology of celiac disease  

Prevalence of celiac disease is approximately 0.6 to 1.0% 

worldwide, with wide regional differences [20]. A recent 

multinational study in Europe found a big difference in CD 

prevalence with the lowest prevalence (0.3%) in Germany 

and the highest in Finland (2.4%) [21]. The frequency of celiac 

disease is increasing in many developing countries also. India 

has CD predominance in northern part of country where the 

prevalence is around 1.04% [22]. CD is prevalent in the first-

degree relatives of patients with CD and it has been found to 

be 4.8% [23]. Genetic background plays a key role in the 

predisposition to the disease. Majority (90%) of celiac 

disease patients express HLA-DQ2 haplotype (DQA1 

0501/DQB1 0201). Another 5% of patients express HLA-

DQ8 haplotype (DQA1 0301/DQB1 0302) [24]. Children with 

HLA haplotype DR3-DQ2 homozygote are at higher risk for 

celiac disease especially early in childhood by the age of 5 

years [25]. 

Most patients are carriers of the HLA-DQ2/DQ8 genes but 

these genes are also present in about 40% of the general 

population, and only a small percentage (2-5%) develops CD 
[26] this indicate that the HLA-DQ genotype is necessary but 

not solely responsible for the development of the disease [27]. 

 

Patients & Methods 

Study design and period  
prospective study design was employed  

from September 2016 to September 2017.  

 

Study area  

The study was conducted in Rehabilitation Unit for 

Malnutrition at a Child’s Central Teaching Hospital in 

Baghdad.  

 

Sampling and data collection procedures  
100 patients was collected (52 males and 48 females), for 

each patient enquiry sheet was filled including the following 

variables: age, sex, residency, chief complain, degree of 

malnutrition and other signs and symptoms: Diarrhea, 

vomiting, abdominal distention, edema, wasted muscle, and 

skin lesion.  

Anthropometric measurements were also taken for all 

children aged 6-60 months to assess their nutritional status; 

Length of the child aged 6-23 months was measured in a 

recumbent position using a board with an upright wooden 

base and a movable headpiece. Height of children (24-60 

months of age) was measured in a standing-up position using 

vertical board with a detachable sliding headpiece, and 

weight measure by beam balance scale for infant and digital 

scale for older children, their height and weight were 

measured and plotted on the growth chart of WHO (weight 

for height\ length )and assessing degree of malnutrition 

according to WHO program (mild -2SD, moderate -3SD, 

severe -4SD) [18]. 

Each patient has been sent for complete blood picture and 

blood serology for tissue transglutaminase antibodies (tTG) 

IgA and IgG outside our hospital in different laboratory 

because not available at that time. Patients with a positive 

serology screen were recommended for HLA typing gene 

done by PCR in Alkarama Teaching Hospital.  

The diagnosis of celiac disease was based on serology and 

HLA DQ2, DQ8 in association with clinical signs and 

symptoms according to the criteria proposed (53, 54, 36, 69).  

All serum samples have been collected at the time of 

diagnosis when the patients were receiving normal diet 

without any restrictions.  

http://www.medicinesjournal.com/
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Inclusion and exclusion criteria  

Inclusion criteria 

All children age 6-60 months old who were malnutritioned 

patients.  

 

Exclusion criteria:  

1. Children below 6 months of age  

2. Children with chronic disease (cerebral palsy, renal 

failure, heart disease, endocrine disease). 

 

Statistical analysis 

 Data entry and analysis were performed using SPSS 

(statistical package for Social Sciences) version 24 and 

microsft excel. 

 Means, stander deviation and frequencies were 

calculated. 

 The data presented as frequency and percentage tables 

and pie and bar charts were used also. 

 t Test of significance of association was performed to 

assess relations between categorical variables.  

 A level of less than 0.05 was considered as significance.  

 

Results 

Results: A total of 100 malnutritioned patients were attended 

the rehabilitation unit of malnutrition in the a Child’s Central 

Teaching Hospital during period from September 2016 to 

September 2017. The mean age of our cases was 19.69±14.33 

months (range 6‒60 months), male to female was 2.6:1, there 

was 52% of patients males and 48% of patients females, 50% 

of patients from urban and 50% from rural area,33% of 

patients with -2SD,45% with -3SD and 25% with -4SD,60% 

of patient complain from weight loss, 29% from diarrhea and 

11% from vomiting, 67% of patients with muscle wasting, 

21% with abdominal distention, 9% with edema and 3% with 

skin lesion, 62% of patients started complementary feeding 

before 4 months and 38% started after 4 months, 13% of 

patient takes exclusive breast feeding,59% bottle feeding and 

28% takes mixed feeding. Among these 100 patients patients 

(11%) were celiac. In our study, there was no statistical 

difference between celiac and nonceliac according to gender 

but there was highly statistically significant difference 

between the ages of celiac and nonceliac, 4 /11 (36.4% ) 

celiac children and 71/89(79.8%) non celiac children were in 

the age group of less than 24 months, 1/11(9.1% ) celiac 

children and 7/89(7.7%) non-celiac were between 24-36 

months, 6/11(54.5%) celiac children and 11/89(12.3%) non 

celiac children between 37-60 months. The sero-prevelance 

tissue transglutaminase (tTG) was positive > 10 upper limit 

of normal found to be (11%). 8 patients were males and 3 

were females, Among these 11 patients, (4) were only tTG 

IgA positive, one only tTGIgG positive and 6 positive for 

both (IgA, IgG).10/11(90.9%) of patients carry HLA 

genotype DQ2 which encoded by (DQA1*05/DQB1*02) 

alleles, 1/11(10%) not carry DQ2, 2/11 (18.1%) carry both 

(DQ2,DQ8),3/11(27.3%) carry DQ8 which encoded by 

(DQA1*0301/DQB1*0302) alleles. there was male sex 

predominant in celiac patient 8/11 (72.7%) and female sex 

predominant in nonceliac 44/89(49.4%) but without 

statistical significance (p-value = 0.145). There was no 

statistically significant association with child residence 

(51.7%) of non-celiac and (36.4%) of celiac from urban area, 

(48.3%) of non-celiac and (63.4%) of celiac from rural area 

(p-value =0.338), the degree of malnutrition 32.6 % of non-

celiac patients and 36.4 % of celiac patients with -2SD, 

43.8% of non-celiac and 27.3% of celiac with -3SD, 23.6% 

of non-celiac and 36.4% of celiac patients with -4SD without 

statistical significant (p-value =0.517). there was statistically 

significant association with the chief complain and signs and 

symptoms 64% of non-celiac and 27.3% of celiac 

complaining from weight loss, then diarrhea. 63.6% of celiac 

and 24.7% of non-celiac complaining from diarrhea, 11.2% 

of non-celiac and 9.1% of celiac complaining from vomiting 

which is higher in non-celiac than celiac p-value =0.025, 

muscle wasting were noted in 63 (70.8%) of non-celiac and 4 

(36.4%) of celiac patients. abdominal distension were noted 

in 12 (13.5%) of non-celiac and 9 (81.9%) in celiac patients, 

edema were noted in 10 % of non-celiac and no celiac 

patients have edema, skin lesion was found in 2.25% of non-

celiac and 9.1 % in celiac patient p- value =0.000. Also there 

was significant association with the age of complementary 

feeding 10 (90.9%) celiac children and 52(58.4%) started 

before 4 months of age and 1 (9.1%) celiac and 37 (41.6) non 

celiac started after 4 months p-value = 0.036.and there was 

no significant association with the type of feeding 13(14.6%) 

of non-celiac and no one of celiac patients was taken 

exclusive breast feeding, 54(60.7%) of non-celiac and 

5(45.4%) of celiac was taken bottle feeding, 22(24.7%) of 

non-celiac and 6 (54.4%) of celiac was taken mixed feeding 

p-value =0.078. 

 

Discussion 

Early and correct diagnosis of CD is critical. Early diagnosis 

is essential to avoid complications like local malignancies, 

other autoimmune disorders, strictures and ulceration. 

Correct diagnosis is important because of strict lifelong 

adherence to gluten free diet. Children  

Presenting with atypical form of CD are usually missed. 

Strong suspicion and screening is essential [28].  

The prevalence of CD in children with malnutrition in 

rehabilitation unit of malnutrition in the a Child’s Central 

Teaching Hospital during period from September 2016 to 

September 2017 was 11% (at least one out of 9). In a study in 

Iran, reported by Taheri et al (2017), the CD prevalence was 

8.8% in children with unexplained FTT is close to our study 
[29], and the prevalence is lower than that a study in India, 

done by Rana et al (2010) which was 24% from one to twelve 

years in children with unexplained FTT [28]. the mean age of 

our cases was 19.69 ± 14.33 months and mean age at 

diagnosis of celiac disease was 37.09± 17.01 months, while 

the mean age of diagnosis in Iran study done by Taheri was 

less than 24 months, It may be explained on the basis of late 

diagnosis of celiac disease.  

Present study showed the male predominance (8 boys & 3 

girls) without significance. This could be due to better care 

and attention given to males in our country who are brought 

earlier to the hospital. Late detection is due to poor suspicion, 

atypical presentations and non-availability of diagnostic 

tools. our study is similar to study in India reported by Rana 

et al [28]. In serology, anti tTGA was positive in 11 (100%) 

cases of celiac disease is similar to Indian study reported by 

Rana et al [28], also in other studies published in nelson 

textbook of pediatrics the sensitivity is 100% [27]. this study 

all positive serology carry DQ2 and or DQ8,90.9% of celiac 

patients carry DQ2gene which encoded by 

(DQA1*05/DQB1*02) alleles and 27.3% of celiac patients 

carry DQ8 which encoded by (DQA1*0301/DQB1*0302) is 

comparable to other Iraqi study 95% of Iraqi celiac patients 

have DQ2 and/or DQ8 and 5% have no DQ2 or DQ8 alleles, 
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reported by Hameed et al (2016) [30]. the results of this study 

are close to the results that obtained by Mostafa et al 

(2012)when they studded the signature of HLA class II genes 

in celiac Sudanese patients and found that frequency of 

HLADQB1* 0201 allele (HLA-DQ2) was found in 81.4% of 

Sudanese celiac patients, while, HLA-DQB1*0302 allele 

(HLA-DQ8) was seen in 17.14% of those patients [31]. and 

also similar to Iranian study reported by Rafeey et at (2014), 

found HLA-DQ2 was identified in 92.3% patients, and HLA-

DQ8 was identified in 11.53% patients [32]. The common 

clinical presentation observed in celiac patients were failure 

to thrive (100%) then gastrointestinal symptoms such as 

abdominal distension (81.9%), diarrhea (63.6%), vomiting 

(9.1%) this result was close to Rana et al [70]. diarrhea found 

(56%) and vomiting (25%) and similar to other Indian study 

done by pooni et al (2006) which found failure to thrive 

(90%) [33]. Most of celiac patients from rural region in our 

country, it may be explained on base the early begging of 

complementary feeding. Anemia was present in (63%) of 

celiac patients, it is similar to Rana et al [28]. Breast feeding 

had a protective role in preventing development of celiac 

disease, in our study suggest that breast feeding may offer 

protection against the development of CD, is comparable 

with a study reported by Akobeng et al (2006) [34], which 

reported protection against CD with longer duration of breast 

feeding, and study done by Radlovic et al (2010) found 

Longer breast feeding and continuation of breast feeding after 

gluten introduction delay the onset of classic celiac disease. 

On the other hand, neither breast feeding nor the timing of 

gluten introduction affects the severity of celiac disease [35].  

The early introducing of gluten increase risk of celiac disease, 

in our study (90.9%) of celiac patients start early 

complementary feeding before 4month and (9.1%) of patients 

started later after 4months,  

It is noteworthy that, in the Italian multicentre study, the 

group of baby girls (but not boys) at high genetic risk of CD, 

who were introduced to gluten earlier (at 6 months) [36], had 

a higher prevalence of CD even at 5 years of age. Similarly, 

in the multicentre European trial [37], the girls (and again, not 

the boys) in the group where gluten was introduced early (at 

4 months) had a higher prevalence of CD (21%) at 5 years of 

age than those who were first exposed to gluten at 6 months 

(8.5%). 

Similarly, in the multicentre European trial [37], the girls (and 

again, not the boys) in the group where gluten was introduced 

early (at 4 months) had a higher prevalence of CD (21%) at 5 

years of age than those who were first exposed to gluten at 6 

months (8.5%). 

in this study, there was relationship between celiac disease 

and early introduction of gluten, most of our patients started 

before 4 months, two study found a correlation between the 

time of gluten introduction and development of CD.  

Norris et al (2005) [38], found an increased risk for both early 

and late gluten introduction while Strødal et al (2013) [39], 

reported an increased risk for CD when gluten is introduced 

after 6 months of age and a higher risk in children breastfed 

after 12 months age. 

The result of study done by aronsson et al. (2015), neither the 

early (<17 weeks). nor the delayed introduction of gluten-

containing cereals (>26 weeks) is a risk factor for the later 

development of CD [40] and also Italian study done by lionetti 

et at. (2014) found neither the delayed introduction of gluten 

nor breast-feeding modified the risk of celiac disease among 

at-risk infants, although the later introduction of gluten was 

associated with a delayed onset of disease [41]. 

 

Conclusion 

1. 1.There is a high prevalence of Celiac disease in 

malnutrition. Screening for Celiac disease should be an 

essential part of work-up in all children with 

malnutrition.  

2. The early introduction of gluten before 4 months is 

increase the risk of development of celiac disease. 

3. Breast feeding may offer protection against the 

development of CD. Breast feeding associated with 

reduced risk of developing CD  

4. 4.celiac disease can be virtually excluded in individual 

lacking HLA DQ2, DQ8 or both. 

 

References 

1. WHO Trends in Maternal Mortality: 1990 to 2010. WHI, 

UNICEF and The World Bank Estimates, 2012. 

2. Shinsugi C, Matsumura M, Karama M, Tanaka J, 

Changoma M, et al. Factors associated with stunting 

among children according to the level of food insecurity 

in the household: a cross-sectional study in a rural 

community of Southeastern Kenya. BMC Public Health, 

2015, 15:441. 

3. Adeba E. Prevalence of Chronic Malnutrition (Stunting) 

and Determinant Factors among Children Aged 0-23 

Months in Western Ethiopia: A CrossSectional Study. J 

Nutr Disorders Ther, 2014, 4:23.  

4. Martorell R, Young MF. Patterns of stunting and 

wasting: potential explanatory factors. AdvNutr, 2012; 

3:227-233. 

5. Kramer MS. The epidemiology of adverse pregnancy 

outcomes: an overview. J Nutr, 2003; 133:1592S-1596S. 

6. UNICEF Tracking Progress on Child and Maternal 

Nutrition, 2009. 

7. Kimani-Murage EW, Muthuri SK, Oti SO, Mutua MK, 

van de Vijver S, et al. Evidence of a Double Burden of 

Malnutrition in Urban Poor Settings in Nairobi, Kenya. 

PLoS One, 2015, 10:e0129943.  

8. Black RE, Allen LH, Bhutta ZA, Caulfield LE, de Onis 

M, et al. Maternal and child undernutrition: global and 

regional exposures and health consequences. Lancet, 

2008; 371:243-260.  

9. Central Statistical Agency. Ethiopia 201DHS. Stud 

FamPlann, 2013; 44:233-242.  

10. Muhimbula HS, Issa-zacharia A. Persistent child 

malnutrition in Tanzania: Risks associated with 

traditional complementary foods (A review). Afr J Food 

Sci, 2010; 4:679-692. 

11. Kanjilal B, Mazumdar PG, Mukherjee M, Rahman MH. 

Nutritional status of children in India: household socio-

economic condition as the contextual determinant. Int J 

Equity Health, 2010; 9:19. 

12. Abubakar A, Holding P, Mwangome M, Maitland K. 

Maternal perceptions of factors contributing to severe 

under-nutrition among children in a rural African setting. 

Rural Remote Health, 2011; 11:1423.  

13. Ayieko MA, Midika KF. Seasonality of food supply, 

coping strategies and child nutritional outcome in 

Sabatia-Kenya. Adv J Food SciTechnol, 2010; 2:279-

285. 

14. Van de Poel E, Hosseinpoor AR, Jehu-Appiah C, Vega 

J, Speybroeck N. Malnutrition and the disproportional 

burden on the poor: the case of Ghana. Int J Equity 

http://www.medicinesjournal.com/


International Journal of Medicine Research  www.medicinesjournal.com 

30 

Health, 2007, 6:21. 

15. Tzioumis E, Adair LS. Childhood dual burden of under 

and over-nutrition in low-income and middle-income 

countries: a critical review. Food Nutr Bull. 2014; 

35(2):230-234. 

16. deOnis M, Blössner M, Borghi E. Prevalence and trends 

of stunting among pre-school children, 1990-2010. 

Public Health Nutr. 2012; 15(1):142-148. 

17. Global prevalence of vitamin A deficiency in population 

at risk 1995-2005. WHO Global Database on Vitamin A 

deficiency. World Health Organizatio, 2009. 

18. Management of severe malnutrition: a manual for 

physicians and other senior health workers, WHO, 

Geneva, 1999. 

www.who.int/nutrition/publications/malnutrition/en/ind

ex.html (Accessed on November 17, 2009)  

19. Fasano A, Catassi C. Clinical practice. Celiac disease. N 

Engl J Med, 2012; 367:2419-2426. 

20. Fasano A, Berti I, Gerarduzzi T, Not T, Colletti RB, et 

al. Prevalence of celiac disease in at-risk and not-at-risk 

groups in the United States: a large multicenter study. 

Arch Intern Med, 2003; 163:286-292. 

21. Mustalahti K, Catassi C, Reunanen A, Fabiani E, Heier 

M, et al. The prevalence of celiac disease in Europe: 

results of a centralized, international mass screening 

project. Ann Med, 2010; 42:587-595. 

22. Makharia GK, Verma AK, Amarchand R, Bhatnagar S, 

Das P, et al. Prevalence of celiac disease in the northern 

part of India: a community-based study. J Gastroenterol 

Hepatol, 2011; 26:894-900. 

23. DoÄŸan Y, Yildirmaz S, Ozercan IH. Prevalence of 

celiac disease among first-degree relatives of patients 

with celiac disease. J Pediatr Gastroenterol Nutr, 2012; 

55:205-208. 

24. Lionetti E, Castellaneta S, Francavilla R, Pulvirenti A, 

Tonutti E, et al. Introduction of gluten, HLA status, and 

the risk of celiac disease in children. N Engl J Med, 2014; 

371:1295-1303.  

25. Liu E, Lee HS, Aronsson CA, Hagopian WA, Koletzko 

S, et al. Risk of pediatric celiac disease according to 

HLA haplotype and country. N Engl J Med, 2014; 

371:42-49.  

26. Romanos J, Rosén A, Kumar V, Trynka G, Franke L, et 

al. Improving coeliac disease risk prediction by testing 

non-HLA variants additional to HLA variants. Gut, 

2014; 63:415-422  

27. Garampazzi A, Rapa A, Mura S, Capelli A, Valori A, 

Boldorini R, et al. Clinical pattern of celiac disease is 

still changing. J Pediatr Gastroenterol Nutr. 2007; 

45(5):611-4.  

28. Rana K, Puri P, Badwal S. Prevalence of celiac disease 

in children with unexplained failure to thrive. Med J 

Armed Forces India. 2010; 66(2):134-7.  

29. Taheri M, Sabzali S, Hakim A, Sajadi N, Hakimzade M, 

Ziaieikajbaf T, et al. The Prevalence of Celiac Disease 

in Children with Unexplained Failure to Thrive in South 

West of Iran. Int J Pediatr. 2017; 5(4):4663-9.  

30. Hameed WS, Abdul-Mehdi RJ, Tarish HR, Alsherees 

HAA. Prevalence of DQ2, DQ8 and DR4 Alleles in Iraqi 

Celiac Patients. Int Arch Biomed Clin Res [Internet]. 

2016; 2(3):118-21. 

31. Mostafa HA, Mohamed OG, Fathia HM, Ahmed MM. 

The signature of HLA class ii genes in Sudanese patients 

with celiac disease. International Journal of Current 

Research. 2015; 7(5):16200-16203. 

32. Rafeey M, Kyanvar H, Ghergherehchi R, Bonyadi M, 

Eftekharsadat AT. The Diagnostic Value of HLA DQ2 

and HLA DQ8 Alleles in Children with Celiac Disease. 

Med J Tabriz Univ Med Sci Heal Serv. 2016; 37(6):26-

31. 

33. Pooni PA, Chinna RS, Jaina BK, Singh D, Gautam A. 

Clinical and anthropometric profile of celiac disease in 

Punjab. Journal of Tropical Paediatrics, 2006; 52:30-3. 

34. Akobeng AK, Ramanan AV, Buchan I, et al. Effect of 

breast feedingon risk of coeliac disease: a systematic 

review and meta-analysis ofobservational studies. Arch 

Dis Child, 2006; 91:39-43. 

35. Radlovic NP, Mladenovic MM, Lekovic ZM, Stojsic 

ZM, Radlovic VN. Influence of early feeding practices 

on celiac disease in infants. Croat Med J. 2010; 

51(5):417-22. 

36. Lionetti E, Castellaneta S, Francavilla R, et al. 

Introduction of gluten, HLA status, and the risk of celiac 

disease in children. N Engl J Med, 2014; 371:1295-303. 

37. Vriezinga SL, Auricchio R, Bravi E, et al. Randomized 

feeding intervention in infants at high risk for celiac 

disease. N Engl J Med, 2014; 371:1304-15. 

38. Norris JM, Barriga K, Hoffenberg EJ, et al. Risk of 

celiac diseaseautoimmunity and timing of gluten 

introduction in the diet of infants at increased risk of 

disease. JAMA, 2005; 293:2343-51. 

39. Størdal K, White RA, Eggesbø M. Early feeding and risk 

of celiacdisease in a prospective birth cohort. Pediatrics, 

2013; 132:e1202-9. 

40. Aronsson CA, Hye-Seung L, Liu E, et al. Age at gluten 

introductionand risk of celaic disease. Pediatrics, 2015; 

135:239-45. 

41. Lionetti E, Castellaneta S, Francavilla R, Pulvirenti A, 

Tonutti E, Amarri S, et al. Introduction of Gluten, HLA 

Status, and the Risk of Celiac Disease in Children. N 

Engl J Med [Internet]. 2014; 371(14):1295-303. 

http://www.nejm.org/doi/10.1056/NEJMoa1400697. 

http://www.medicinesjournal.com/

