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Abstract: Background: Coeliac disease (CD) is a common diagnosis among children and adults in Iraq; however to 
the best of our knowledge, no documented data is available about its familial prevalence in Iraq yet. This study was 
carried out to determine the prevalence of potential coeliac disease in a group of first degree relatives of Iraqi coeliac 
patients. Methods: 106 first degree relatives of coeliac patients attending Gastrointestinal Hospital at Medical City in 
Baghdad, Iraq. Their sera were underwent serological screening for coeliac disease using the IgA anti-endomysium 
antibody test (EMA), in addition to human leukocyte antigen class II typing. Duodenal biopsies were performed in 
all subjects positive to EMA. Coeliac disease diagnosis was established according to modified Marsh criteria. All 
family members were on a gluten-containing diet when serological tests and HLA typing were performed. Results: 
Fifteen (14.1%) were positive EMA among 106 relatives and thirteen (12.2%) were found as new cases of coeliac 
disease depending on histology results (Marsh III). However, the DQ2 antigens ratio was 39.6%, DQ8 antigens ratio 
was 35.8%, meanwhile, DR3 ratio was 16% and the DR5/7 ratio was 8.5%. Conclusion: Silent CD cases were more 
than expected in Iraq, therefore, serological testing is recommended for all first-degree relatives of CD patients. 
Moreover, they should undergo HLA typing to detect those whose HLA phenotype is consistent with CD. 
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1. Introduction 
        Coeliac disease (CD) is a common, familial, 
autoimmune, multifactorial gastrointestinal disease 
defined as a permanent gluten-sensitive enteropathy 
characterized by malabsorption and mucosal injury of 
the small bowel. It is related to permanent gluten 
intolerance that develops in genetically predisposed 
individuals any time during their life. Clinical 
presentations of CD vary widely from absolute 
absence of symptoms to pronounced clinical, 
gastrointestinal, or extraintestinal manifestations [1]. 
There are three different forms of coeliac disease 
according to the ESPGHAN criteria [2, 3]; (1) the 
latent (or potential) form defined only by the 
presence of specific antibodies; (2) the silent form 
defined by the presence of specific antibodies and the 
observation of a villous atrophy of the small 
intestine; (4) and the symptomatic form defined by 
the presence of specific antibodies, the observation of 
a villous atrophy and the observation of clinical 
symptoms.  
        In the last  3 decades  the emergence of 
progressively more reliable serological markers, such 
as anti-gliadin (AGA), anti-endomysium (EMA), and 
anti-transglutaminase (tTG) antibodies allowed the 
precocious diagnosis of atypical or even silent form 

of the disease [4] and greatly contributed to the 
widespread acknowledging that the prevalence of CD 
was higher than previously thought.[4]             
         Concordance for coeliac disease in first-degree 
relatives ranges between 8% and 18% and reaches 
70% in monozygotic twins. This has been 
demonstrated by several studies [4-11]. A large 
American study that recruited relatives during CD 
support group meetings identified 5% of first-degree 
relatives with CD [5]. This was less than in Europe 
[6-7] and might reflect different case selection, 
recruitment, and testing that the prevalence was 
higher in relatives of affected sibling pairs (17.2%) , 
in monozygotic twins (75%), and HLA identical 
siblings (40%) [8]. The prevalence of biopsy-proven 
CD among first degree relatives varies between 5.5% 
[9] and 8.3% [10], reaching a value of 18% in 
siblings [13]. Similar results have been reported from 
non-European populations, including a report from 
the Punjab region of India [10].  In addition, more 
extensive studies in biopsy-defined celiac disease 
have further confirmed these findings, particularly in 
“at-risk” first-degree [13]. This risk appears to be 
especially increased in families with at least 2 
siblings diagnosed as CD [14], and in this setting, 
more males were detected compared to females[15]. 
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The main risk factor for development of the condition 
is the presence of HLA DQ2 or DQ8. Most Northern 
European patients express the DQ2 heterodimer 
HLA-DQA1*0501 and DQB1*0201. Those who do 
not express this heterodimer, most commonly, have 
the HLA-DR4, DQ8 haplotype [16]. Further 
susceptibility genes, such as the CTLA-4 gene on 
chromosome 2q33 [17], are thought to reside both 
inside and outside the HLA region and are currently 
being evaluated, although the disease is not expressed 
in the absence of the HLA genes. However, the 
prevalence of HLA-DQ2 is high in the normal 
population ( 25%-30%), suggesting the involvement 
of additional, probably non-HLA- linked genes in 
coeliac disease pathogenesis [17]. 
       CD is a common diagnosis among children and 
adults in Iraq [18-21]; however to the best of our 
knowlege, no documented data is available about its 
familial prevalence in Iraq yet.  The aim of the 
present study was to determine the prevalence of CD 
in a group of first relatives of biopsy-proven patients, 
to know the disease prevalence and incidence among 
first- degree relatives as the first study done in Iraq. 
Thus, a special attention to follow the sibs with 
higher risks will be made as soon as possible. 
2. Material and Methods  
    Study group  
           A total of 106 subjects were recruited in this 
study. They were first-degree relatives of patients 
with proved coeliac disease, attending 
Gastrointestinal Hospital at Medical City in Baghdad, 
Iraq.  Age, sex, and family relation to patients had 
been taken. Their sera tested for EMA in addition to 
HLA class II typing. All family members were on a 
gluten-containing diet when serological tests and 
HLA typing were performed.  
 Serologic method: 
           A ready kits of EMA by using monkey 
esophagus substrate (supplied from Medic Company, 
Italy 1X8: tests) was used. All sera subjected to the 
test using indirect immunofluorescent (IIF) method. 
Negative sera, for IgA EMA were subjected to the 
test with IgG monoclonal conjugate by IIF to exclude 
IgA deficiency disease associated with coeliac 
disease. EMA was considered positive if it 
corresponds with the pattern described by Chorzelski 
TP, et al 1984 [22] in coeliac disease. The tests were 
performed as follows: 5 micrometer  sections of fresh 
frozen monkey oesophagus were air-dried for 20 min. 
Five microlitres of undiluted serum or of twofold 
dilutions with an initial dilution of 1:2.5 were applied 
on the sections and incubated for 30 min. The slides 
were washed in phosphate-buffered saline PBS 
(From: Sanofi Diagnostic Pasteur., France) for two 
10-min periods, followed by 30 min of incubation 
with Fluorescein labeled anti-human liquid globulin 

(F.I.T.C.) conjugate (Sanofi diagnostic pasteur 
kallested-chaska, France) The conjugate 
characteristics were as follows: F/P ratio, 2.3; 
antibody concentration, 100 pg/ml; protein, 0.8g/l; 
and working dilution, 1:64. After being washed twice 
in PBS the samples were mounted in buffered 
glycerin. The slides were examined in a Fluorescence 
microscope (orthanol-Leitiz laborotux, D-Letiz, 
Wetzler; Germany) with an exciting primary filter K 
500 and supplied with a fully automatic camera. IgA 
specific for the endomysial lining of myofibrils were 
identified by their reticulin like staining of smooth 
muscle bundles. Sera samples containing antibodies 
at any titer were considered positive. 
Histology method 
         Duodenal biopsy was recommended to subjects 
showing positive results to EMA. Sections of the 
duodenal mucosa were cut at a thickness of 5 
micrometer and stained with haematoxylin and eosin 
(H&E). Slides were interpreted by two pathologists 
who were not informed about the clinical status of the 
subjects and interpreted small intestinal histological 
features, according to the Marsh classification and 
modified Marsh criteria: [23-24] Marsh I  consists of 
raised intraepithelial lymphocytes (IELs) with >40 
lymphocytes per 100 enterocytes, Marsh II consists 
of raised IELs and crypt hyperplasia, Marsh IIIa 
partial villous atrophy, Marsh IIIb subtotal villous 
atrophy, and Marsh IIIc total villous atrophy. 
Diagnosis of coeliac disease was dependant on the 
presence of Marsh III only. Any report, which did not 
include the features of Marsh III was considered as 
non-coeliac patient. 
HLA typing class II  
          Typing of HLA DR and DQ antigens were 
carried out in Immunology laboratory of Al-Karama 
hospital, Baghdad. The microlymphocytotoxicity test 
which has been modified by Bender 1984 [25] was 
followed, using various lyophilized antisera for HLA 
typing, include class II (DR, DQ), (Biotest, 
Germany), Class II positive and negative control 
antisera, (Biotest, Germany). 
       Briefly; Ab-mediated complement dependant 
cytotoxicity assay was done by treating sample of 
patient's leukocyte with a panel of anti-HLA antisera 
and complement. Anti-HLA sera react with the 
corresponding lymphocyte antigens without visible 
cell alteration. The addition of rabbit complement, 
result in a structural alteration of the lymphocyte cell 
membrane, so that the indicator vital dyes are able to 
penetrate into the cell. Staining of lymphocytes 
occurred in the positive reaction. The lysed and vital 
lymphocytes are assessed using an inverse phase 
contrast microscope. 
      The study was approved by Ethics Committee of 
the College of Medicine, University of Baghdad. All 
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subjects were informed about the objectives of the 
study and the eventual necessity of small intestinal 
biopsy. Informed consent was obtained from adults 
and from the parents for their children.  
Statistics 
      Analysis comprised of summary statistics for 
gender and age. Data were analyzed using SPSS v16 
for Windows and paired t-tests were used to compare 
the change in histopathology findings (Marsh grade). 
Analyses where the P-value was <0.05 were 
considered to be statistically significant. HLA DR 
and DQ phenotype frequencies were calculated by 
direct counting method, using following formula: A= 
n/N, where n is number of persons with a given 
antigen and N is total number of persons studied [26]. 
Relative risk (RR) for measuring strength of 
association with each II class HLA antigen was 
calculated by the Woolf¢s method. [27] 
3. Results  

Since children with coeliac disease differ from 
adults in certain aspects, associations presented in 
this study was grouped into two categories; first, 
children    (<18 years) second, adults (>18 years). 

Table 1 shows the frequency distribution of 
106 first-degree relatives of proved coeliac patients 
and their family relation to them, while table 2 shows 
the EMA positivity rates and biopsy results among 
these relatives according to age group. Among 38 
male relatives children there were 4 positive EMA 
(3.8%), 2 of them showed Marsh II and another 2 
showed Marsh IIIa compared with one positive from 
15 (0.9%) in male adults who showed Marsh IIIa, 
meanwhile, among female relatives children there 
were 6 positive EMA (5.6%) who were all showed 
Marsh IIIa  compared with 4 positive from 30 (3.8%) 
in female adults, 2 of them showed  histological 
results of Marsh IIIa , one with Marsh IIIb and one 
showed Marsh IIIc. This gave total of 15 (14.1%) 
positive EMA among 106 relatives and 13 (12.2%) 
proven CD depending on histology results. 
 
Table1: Frequency distribution of first-degree 
relatives of coeliac patients according to gender, age 
group and family relation. 

Children 

Variable No. % 
Family relation P-

value F M B S 
Male 38 62.3   38  0.307 

NS Female 23 37.7    23 
 Total  61       

Adults    
Male 15 33.3 9  6  0.307 

NS Female 30 66.6  8  22 
 Total  45       

F = father; M = Mother; B = Brother; S = Sister;  
NS = Not significant statistically  

 
 
 

 
Table 2: EMA positivity rates and biopsy results 
among first degree relatives of coeliac patients 
according to age group 

 Sex 

Positive 
EMA 

Biopsy result 
Total 
No. 

No. % 
Marsh 
I 

Marsh 
II 

Marsh III 
 

a b c 

Children  
Male  4 3.8 0 2 2 0 0 38 
Female  6 5.6 0 0 6 0 0 23 

Adults  
Male  1 0.9 0 0 1 0 0 15 
Female  4 3.8 0 0 2 1 1 30 

 Total  15 14.1 0 2 11 1 1 106 

 
The frequency distribution of the HLA class II 

antigens among first-degree relatives is shown in 
table 3. The DQ2 antigens ratio was 39.6%, DQ8 
antigens ratio was 35.8%, meanwhile, DR3 ratio was 
16%  and the DR5/7 ratio was 8.5%. 

 
Table 3: Frequency distribution of HLA class II antigens 
within first-degree relatives of coeliac patients according to 
gender and age group 

Variable 
Children Adults Total 

No. 
% 

F M No. % F M No. % 
DQ2 8 18 26 24.5 10 6 16 15.1 42 39.6 
DQ8 9 14 23 21.7 11 4 15 14.1 38 35.8 
DR3 6 4 10 9.4 6 1 7 6.6 17 16 
DR 5/7 0 2 2 1.9 3 4 7 6.6 9 8.5 
Total    61    45  106 100 

F = female; M = Male  

 
4. Discussions  

Two parameters had been investigated among 
106 first-degree relatives of our coeliac patients, they 
were; presence of EMA and HLA-typing in order to 
know the family association of CD as a first study in 
Iraq to the best of our knowledge, and to discover the 
latent or potential coeliac disease in the families, then 
the diagnosis of CD could be confirmed by histology 
examination. 

The prevalence of CD among relatives 
observed in our subjects was higher than expected in 
comparison with other studies in the world. About 
14.1 % of first-degree relatives of Iraqi CD patients 
according to the present study had silent coeliac 
disease depend on the presence of EMA (which has 
100% specificity) in addition to presence of DQ2 
alleles. This finding was much more than results 
came from USA, Italy, and Brazil  that reported a 
prevalence of 4.5% [5], 9.5% [10] and 4.8% [28], 
respectively, while this prevalence was less than the 
result documented in Bosnia which was 20%. [29]. 
These differences may be due to the variability of the 
genetic background of the distinct population 
evaluated rather than the variability of  total number 
of cases  that have been studied in different societies.  

We used a one-tier serological screening 
system for coeliac disease, that was the EMA test 
since it is a highly sensitive, cheap and simple 
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screening test, rather than as a more specific 
diagnostic test among other tests like anti glaidin 
antibodies and anti tissue transglutaminase. We found 
it was useful for rapid large scale screening test 
especially in developing countries like Iraq since a lot 
of people are poor and low educated so it is difficult 
to do the costly two- tier screening system that has 
been suggested by Jocelyn, et al 2006. [30]   

The gold standard for CD diagnosis is the 
intestinal biopsy, but its invasiveness and cost 
preclude the submission of all CD relatives to this 
examination [31].  For this reason, serologic test was 
used to select subjects who need intestinal biopsy. 
Histopathologic examination of thirteen biopsy 
samples with positive EMA in the present study, 
revealed typical abnormalities of CD classified as 
Marsh III, however, another two positive serology 
samples related to male children subjects showed 
increased number of IELs and crypt hyperplesia, 
without villous atrophy (Marsh II). Increased number 
of intraepithelial lymphocytes is not necessarily 
specific for CD since it can be found in other 
disorders as, for example, small intestinal bacterial 
overgrowth. [32] 

Although the specificity of HLA-genotype 
DQ2, DQ8 for coeliac disease is rather low, they are 
highly sensitive and independent of disease activity 
or diet, and therefore a very suitable component in 
screening tests for the diagnosis latent/potential 
coeliac disease. Thus, among all tests investigated, 
the presence of the HLA-DQ2, DQ8 alleles and 
positive EMA may represent markers of 
latent/potential coeliac disease. These ideas were 
consistent with other studies. [9-10, 14-15] 

Individuals with a specific genetic 
background, together with positive coeliac serology 
are not "healthy" [13]. This is true among our 
(healthy group relatives), where there were 15 
individual had silent coeliac disease or may be latent 
coeliac disease among them there were 13 confirmed 
by histology exam. A healthy person, who initially 
has a normal clinical and normal biopsy but had 
HLA-DQ2, DQ8 and positive coeliac serology, may 
later develop signs and symptoms of the disease. 
Enteropathy might not present, but other gluten-
induced diseases such as; dermatitis herpetiformis or 
enamel lesion in permanent teeth of individuals may 
develop. These findings consistent with many 
studies.  [2, 13-14, 33-34]   

The occurrence of coeliac disease in more than 
one member of a family was reported over 50 years 
ago [35]. Subsequent studies of small intestine biopsy 
specimens from first-degree relatives of patients with 
coeliac disease provided complete evidence that 
genetic factors may influence susceptibility to this 
disease. Precisely how this HLA association 

predisposes persons to CD is far from clear [33-34]. 
The vast majority of subjects who have DQ2 
haplotypes (39.6% in present study) common with 
coeliac patients remain healthy, however, because 
(25%) of the general population also express DQ2, it 
is likely that other gene are involved in CD. This can 
also be concluded from the results of studies that 
tried to determine the contribution of the HLA-region 
to the pathogenesis of various diseases. [13, 33,36] 
            According to the results of the present study 
that were done for the first time in Iraq;  CD is a 
significant health issue in this country and  
worldwide as well, since the prevalence of CD 
among first-degree relatives is much higher than the 
prevalence of the disease in the general population. 
Most of these patients have an atypical or silent form 
of the disease and would therefore be overlooked 
without an active search. This issue requires a deeper 
understanding of this multifaceted condition, and a 
multidisciplinary approach that increasingly relies on 
close collaboration among all practitioners involved 
in support of an important response of patient's 
family members to be tested for antibodies to coeliac 
disease. This may be conducted by educational 
discussions about the importance of this disease and 
the frequency of its occurrence among first degree 
relatives. 
    As conclusion; the presence of EMA, and HLA-
class II typing are good protocol to study the family 
association in the first-degree relatives of Iraqi 
coeliac patients, since 14.1% of them had 
latent/potential CD. This was more than expected in 
our society, therefore, serological testing is 
recommended for all first-degree relatives of CD 
patients. Moreover, they should undergo HLA typing 
to detect those whose HLA phenotype is consistent 
with CD. 
 
Acknowledgements:  
       The authors would like to thank staff of 
Histopathology and Immunology units at Teaching 
Laboratories of Medical City in Baghdad for 
technical support for this work.   
 
Corresponding Author: 
Dr. Muhamed T Osman; PhD. Centre of Pathology, 
Diagnostic and Research Laboratory 
Faculty of Medicine 
Universiti Teknologi MARA (UiTM) 
Sg. Buloh Campus, 47000 Sg Buloh, Selangor,  
Malaysia 
E-mail:  mtosman2004@gmail.com 
 
 
 
 



Journal of American Science 2012;8(12)                                                    http://www.jofamericanscience.org 

  

http://www.jofamericanscience.org           editor@americanscience.org 583

References 
1. Anderson RP. Coeliac disease: current approach 

and future prospects. Intern Med J 2008; 38: 
790–799. 

2. Walker-Smith JA, Guandalini S, Schmitz J, et 
al. Revised criteria for diagnosis of Coeliac 
Disease. Report of the Working Group of the 
European Society of Paediatric 
Gastroenterology and Nutricion (ESPGHAN). 
Arch Dis Child 1990;65:909-11. 

3. Paparo F, Petrone E, Tosco A, et al. Clinical, 
HLA, and small bowel immunohistochemical 
features of children with positive serum 
antiendomysium antibodies and architecturally 
normal small intestinal mucosa. Am J 
Gastroenterol 2005;100:2294-98. 

4. Cummins AG, Alexander BG, Chung A et al. 
Morphometric evaluation of duodenal biopsies 
in celiac disease. Am J Gastroenterol 2011; 106: 
145–150. 

5. Fasano A, Berti I, Gerarduzzi T, Not T, Colletti 
RB, Drago S, Elitsur Y, Green PH, Guandalini 
S, Hill ID, Pietzak M, Ventura A, Thorpe M, 
Kryszak D, Fornaroli F, Wasserman SS, Murray 
JA, Horvath K. Prevalence of celiac disease in 
at-risk and not-at-risk groups in the United 
States: a large multicenter study. Arch Intern 
Med. 2003;163:286-92. 

6. Ravikumara M, Nootigattu VKT, Sandhu BK. 
Ninety percentage of celiac disease is being 
missed. J Pediatr Gastroenterol Nutr 2007; 
45:497– 499. 

7. Gudjonsdottir AH, Nilsson S, Ek J, Kristiansson 
B, Ascher H. The risk of celiac disease in 107 
families with at least two affected siblings. J 
Pediatr Gastroenterol Nutr 2004; 38: 338-342. 

8. Greco I, Romino R, Coto I, Di Cosmo N, 
Percopo S, Maglio M, Paparo F, Gasperi V, 
Limongelli Mg, Cotichini R, D’agate C, Tinto N, 
Sacchetti I, Tosi R, StazI Ma. The first large 
population based twin study of celiac disease. 
Gut 2002; 50: 624-628. 

9. Högberg L, Fälth-Magnusson K, Grodzinsky E, 
Stenhammar L. Familial prevalence of coeliac 
disease: a twenty-year follow-up study. Scand J 
Gastroenterol 2003;38:61-5.  

10. Bonamico, Margherita, Ferri, Mirella, Mariani, 
Paolo,  Nenna Raffaella,  Thanasi, Enina,  
Luparia  Rita P. L. et al.  Serologic and Genetic 
Markers of Celiac Disease: A Sequential Study 
in the Screening of First Degree Relatives. 
Journal of Pediatric Gastroenterology & 
Nutrition 2006; 42- 2:150-154. 

11. Dubé C, Rostom A, Sy R, Cranney A, Saloojee 
N, Garritty C, Sampson M, Zhang L, Yazdi F, 
Mamaladze V, Pan I, Macneil J, Mack D, Patel 

D, Moher D. The prevalence of celiac disease in 
average-risk and at-risk Western European 
populations: asystematic review. 
Gastroenterology 2005; 128: S57-S67 

12. Gautam A, Jain BK, Midha V, Sood A, Sood N. 
Prevalence of celiac disease among siblings of 
celiac disease patients. Indian J Gastroenterol 
2006; 25: 233-235. 

13. Esteve M, Rosinach M, Fernandez-Banares F, 
Farre C, Salas A, Alsina M, Vilar P, Abad-
Lacruz A, Forne M, Marine M, Santaolalla R, 
Espinos JC, Viver JM. Spectrum of gluten-
sensitive enteropathy in first-degree relatives of 
patients with coeliac disease: clinical relevance 
of lymphocytic enteritis. Gut. 2006;55:1739-45. 

14. Book L, Zone JJ, Neuhausen SL. Prevalence of 
celiac disease among relatives of sib pairs with 
celiac disease in U.S. families. Am J 
Gastroenterol 2003; 98: 377-381. 

15. Gudjónsdóttir AH, Nilsson S, Ek J, Kristiansson 
B, Ascher H. The risk of celiac disease in 107 
families with at least two affected siblings. J 
Pediatr Gastroenterol Nutr 2004; 38: 338-342 

16. Rubio-Tapia A, Van Dyke CT, Lahr BD, 
Zinsmeister AR, El- Youssef M, Moore SB, 
Bowman M, Burgart LJ, Melton LJ 3rd, Murray 
JA. Predictors of family risk for celiac disease: a 
population- based study. Clin Gastroenterol 
Hepatol 2008; 6: 983 987. 

17. Butterworth JR, Iqbal TH, Cooper BT. Coeliac 
disease in South Asians resident in Britain: 
comparison with white Caucasian coeliac 
patients. Eur J Gastroenterol Hepatol 2005; 17: 
541-545. 

18. Muhamed T Osman, Sanna Al-Nasiry. 
Immunopathological Evaluation of Coeliac 
Disease in Iraq. Journal Faculty of Medicine, 
Baghdad 2004; 46:10-14. 

19. Muhamed T Osman, Sana'a A Al-Nasiry, Makki 
H Fayadh, Balsam I Taha. Clinicopathological 
study of an Iraqi patients group suspected to 
have coeliac diasease. Innovative Journal of 
Medical and Health Science 2012; 2 (5): 98 – 
103. 

20. Abbas A Mansour, Alaa A Najeeb. Coeliac 
disease in Iraqi type 1 diabetic patients. Arab 
Journal of Gastroenterology 2011; 12: 103-105 

21. Muhamed T Osman. Broad Look to Coeliac 
Disease in Iraq. PhD thesis in Pathology. 
College of Medicine, University of Baghdad, 
Baghdad, Iraq (2004). 

22. Chorzelski TP, Beutner EH, Sulej J, et al  . IgA 
anti-endomysium antibody. A new 
immunological marker of dermatitis 
herpetiformis and celiac disease. Br J Dermatol 
1984; 111 : 395-9. 



Journal of American Science 2012;8(12)                                                    http://www.jofamericanscience.org 

  

http://www.jofamericanscience.org           editor@americanscience.org 584

23. Marsh MN. Gluten, major histocompatibility 
complex, and the small intestine. A molecular 
and immunobiologic approach to the spectrum 
of gluten sensitivity (‘celiac sprue’). 
Gastroenterology 1992; 102: 330–354. 

24. Oberhuber G, Granditsch G, Vogelsang H. The 
histopathology of coeliac disease: time for a 
standardized report scheme for pathologists. Eur 
J Gastroenterol Hepatol 1999; 11: 1185–1194. 

25. Bender K. The HLA system, 2nd edition, Biotest 
Bulletin. 1984; 2 (2) : 64-116. 

26. Shen, C., B. Zhu, M. Liu, S. Li. Genetic 
Polymorphisms at HLA-A, -B, and -DRB1 Loci 
in Han Population of  Xi’an City in China. 
Croatian Medical Journal 2008; 49: 476-482. 

27. Armitage, P., G.Berry and J.N.S. Matthews 
(2002): Statistical Methods in Medical Research 
(4th edition). Blackwell Science, Oxford. 

28. Patrícia Lopes de Almeida, Lenora Gandolfi, 
Inês Cristina Modelli,  Rita de Cássia Martins, 
Rodrigo Coutinho de Almeida,  Riccardo 
Pratesi. Prevalence of celiac disease among first 
degree relatives of Brazilian celiac patients. 
Arq. Gastroenterol. 2008; 45-1:1590. 

29. Lejla Osmancevic, Selma Terzic. Frequency of 
Serological Tests Positive Findings for Celiac 
Disease at the First Relative of Children with 
Celiac Disease. Med Arch. 2011; 65(6): 354-
356.  

30. Jocelyn S Fraser, Alistair L King, H Julia Ellis, 
Simon J Moodie, Ingvar Bjarnason, Jill Swift, 

Paul J Ciclitira. An algorithm for family 
screening for coeliac disease.  World J 
Gastroenterol 2006 December 28; 12(48): 7805-
7809. 

31. Collin P. Should adults be screened for celiac 
disease? What are the benefits and harms of 
screening? Gastroenterology. 2005;128(Suppl 
1):s104-8.    

32. Remes-Troche JM, Adames K, Castillo-Rodal 
AI, Ramirez T, Barreto-Zuniga R, Lopez-Vidal 
Y, Uscanga LF. Intraepithelial gammadelta+ 
lymphocytes: a comparative study between 
celiac disease, small intestinal bacterial 
overgrowth, and irritable bowel syndrome. J 
Clin Gastroenterol. 2007;41:671-6.  

33. Sundar N, Crimmins R, Swift G. Clinical 
presentation and incidence of complications in 
patients with coeliac disease diagnosed by 
relative screening. Postgrad Med J 2007; 
83:273-276.  

34. Goldberg D, Kryszak D, Fasano A, Green PH. 
Screening for celiac disease in family members: 
is follow-up testing necessary? Dig Dis Sci 
2007; 52:1082-1086.  

35. Trier JS. Diagnosis of celiac sprue. 
Gastroenterology 1998; 115 : 320-8. 

36. Bourgey M, Calcagno G, Tinto N, et al. HLA 
related genetic risk for coeliac disease. Gut 
2007; 56:1054-1059.  

 
 
11/20/2012 
 


