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Abstract 

Celiac disease (CD) has a recognized association with type 1 diabetes. T1DM is an AD in 

which insulin deficiency results from the destruction of pancreatic beta cells caused by the 

autoantibodies. Aims: The research aims to study the prevalence of celiac disease in patients 

with type 1 diabetes, and to study digestive symptoms in patients with diabetes in general, 

because the early diagnosis of celiac disease, which is attached, prevents complications for 

both diseases and helps in controlling blood sugar. Subjects and Methods: A descriptive 

research design was utilized to gather information about screening practices for celiac disease 

in patients with type 1 diabetes. This present study was carried out in the Clinics of Pediatric 

Gastroenterology and Endocrinology. 92 patients with type 1 DM were included in the study. 

Results: Findings indicate that prevalence of CD was about 11.95%(11/92) in Saudi Arabia 

.There is no gender differences (between males and females). The difference between the two 

groups in Diabetes duration was significant. Diabetes duration for  Celiac disease positivity   

group  was 12.42. , while for Celiac disease negativity  group was 15.02(p-value smaller than 

.05 ).Flatulence, loose stools and diarrhea  ere the most common clinical symptom in patients 

with type 1 diabetes, regardless of antibody positivity or negativity. There is a significant 

difference between the two groups in Hb(p-value smaller than .05 ) and  Ca(p-value smaller 

than .05 ). Conclusion: This study confirms that the celiac disease is common in type 1 patients 

with diabetes. 
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   Introduction 

Celiac disease (CD) is an immune-

mediated systemic disease triggered by 

gluten intake in genetically susceptible 

individuals and affects approximately 

1% of the general population.[1]. CD is 

a protein present in rye, wheat, and 

barley. When gluten enters the 

gastrointestinal tract, it reduces into a 

peptide known as gliadin, which is 

harmful to celiac patients and 

predominantly produces 

gastrointestinal symptoms, mediated by 

tissue transglutaminase antibodies 

(tTG), as an Immunoglobulin A (IgA) 

response.[2]. 

Celiac disease (CD) has a 

recognized association with type 1 

diabetes. T1DM is an AD in which 

insulin deficiency results from the 

destruction of pancreatic beta cells 

caused by the autoantibodies. This 

insulin deficiency leads to higher levels 

of blood glucose[3] . Both T1DM and 

CD are marked by the selective 

destruction of β cells of islets and 

enterocytes respectively .They shared 

genetic background of T1DM and CD 

has been well documented based mainly 

on the presence of the HLA class II 

genes as DQ2 and DQ8, as they are 

present in 95% of patients with T1DM 
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and almost 99% of celiac patients 

(compared to 40% of the unaffected 

population), representing a significant 

risk factor for both diseases[4]. 

In an Australian study, Craig et al. 

[5] found that CD was present in 1,835 

youths (3.5%) and was diagnosed at a 

median age of 8.1 years (interquartile 

range 5.3-11.2 years). Diabetes duration 

at CD diagnosis was <1 year in 37% of 

youths, >1-2 years in 18% of youths, 

>3-5 years in 23% of youths, and >5 

years in 17% of youths. CD prevalence 

ranged from 1.9% in the T1DX to 7.7% 

in the ADDN and was higher in girls 

than boys (4.3% vs. 2.7%, P < 0.001). 

Children with coexisting CD were 

younger at diabetes diagnosis compared 

with those with type 1 diabetes only (5.4 

vs. 7.0 years of age, P < 0.001) and 

fewer were nonwhite (15 vs. 18%, P < 

0.001). Height SDS was lower in those 

with CD (0.36 vs. 0.48, adjusted P < 

0.001) and fewer were 

overweight/obese (34 vs. 37%, adjusted 

P < 0.001), whereas mean HbA1c 

values were comparable: 8.3 ± 1.5% (67 

± 17 mmol/mol) versus 8.4 ± 1.6% (68 

± 17 mmol/mol). 

Significance 

Patients with type 1 diabetes who have 

concomitant celiac disease are at 

increased risk of hypoglycaemia[6], 

microvascular injuries[7], and a high 

death rate in general[8]. Therefore, most 

guidelines recommend programmed 

screening for celiac disease in patients 

with type 1 diabetes[9], where failure to 

detect celiac disease associated with 

type 1 diabetes exposes affected 

individuals to an increased risk of 

growth failure, osteoporosis, infertility 

and gastrointestinal lymphoma[10]. As 

for early investigation and diagnosis, 

they help in organizing insulin therapy 

and achieving good blood sugar control 

and reduces complications of the two 

diseases[11]. 

Purpose 

The research aims to study the 

prevalence of celiac disease in patients 

with type 1 diabetes, and to study 

digestive symptoms in patients with 

diabetes in general, because the early 

diagnosis of celiac disease, which is 

attached, prevents complications for 

both diseases and helps in controlling 

blood sugar. 

Subjects and Methods 

Study design 

A descriptive research design was 

utilized to gather information about 

screening practices for celiac disease in 

patients with type 1 diabetes. This 

present study was carried out in the 

Clinics of Pediatric Gastroenterology 

and Endocrinology. 92 patients with 

type 1 DM were included in the study.  

Patients with concomitant 

autoimmune diseases and patients who 

refused to participate were excluded 

from the study. Patients were evaluated 

in terms of clinical and laboratory 

findings of CD. Tissue transglutaminase 

antibody IgA (tTG IgA) and total IgA 

levels were measured in all patients (1). 

The normal range of tTG IgA and EMA 

IgA is below 20 U/L. The cutt-off value 

of IgA level is 5 mg/dL. Tissue 

transglutaminase antibody IgG was 

analysed in patients with IgA deficiency 

. Statistical analysis was performed 

using SPSS software version 18.0. A p 

value less than 0.05 was considered 

statistically significant. For the 

pathological evaluation of endoscopic 

biopsies standard criteria defined by 

Marsch were used. 

 

Study population 

The study included 92 patients ( females 

34 , 36.9 %, males 57, 63.1% ) with type 
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1 diabetes who attended the Clinics of 

Pediatric Gastroenterology and 

Endocrinology. They were aged from 

13-22 years old.( M= 16.7, SD= 4.3).  

Patient’s selection 

   Inclusion criteria 

• Each patient >12  years old is 

diagnosed with type 1 diabetes 

 

Exclusion criteria 

• Patients not willing to participate  

• Patients with concomitant 

autoimmune diseases. 

Organizing and following up on 

patients 

• Selecting patients according to 

the inclusion criteria and 

obtaining their consent to enter 

the study 

• Detailed clinical history 

including type 1 diabetes, age at 

diagnosis, response to treatment 

and complications if they occur. 

• Recording the accompanying 

digestive symptoms (if any) such 

as (diarrhea - weight loss - lack of 

appetite....etc), and calculating 

the Body Mass Index for each 

patient. 

• Conducting general analyzes 

including (general count and 

formula, glucose, calcium, 

albumin). 

• Conducting Anti TTG of IgA 

with ELISA with measuring IgA 

• Selecting children with positive 

Anti TTG or those poor in IgA . 

All biopsies were evaluated 

according to the Marsh 

classification criteria. 

• Linking the previous data and 

recording it within the search 

form 

 Patients were divided into two 

groups: Celiac disease positivity   

group(N=18 patients) and Celiac 

disease negativity  group (N=72 

patients).  

 

Results 

Prevalence of clinical symptoms among 

the study patients 

Patients were asked about the 

presence of clinical symptoms, 

including gastrointestinal. These were  

documented as shown in Fig 1. As 

shown in Fig 1., 52.17% suffer from 

flatulence, 31.52% from loose stools, 

33.69% from constipation, 14.13% 

from indigestion, 5.43% from diarrhea, 

13.04% from weight loss, and47.82% 

show  no gastrointestinal symptoms or 

complaints. 
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Figure 1. Symptoms and complaints of patients with type 1 diabetes mellitus 

Anti TTG IgA and IgA were performed 

to all patients . All IgA results were 

between 137.7-360 mg/dl  .  All values 

were <70 mg/ dl . No patient was poor in 

IgA. There were 12 seropositive patients.  

The prevalence of biopsy proven 

celiac disease 

 

 

As shown in table 1., doudenal biopsy 

samples of these patients revealed grade 

3a in 2 patients and 3b in 1 patients 

according to modified Marsh 

classification. It is estimated that 

prevalence of CD was about 

11.95%(11/92) in Saudi Arabia ( in the 

study sample).  

         Table 1. Marsh Classification for study group 

Marsh Grade No.  Percent % 

0 0 0 

1 0 0 

2 0 0 

3a 7 7.60% 

3b 4 4.34% 

3c 0 0 

 

Multiple comparisons  

Table 2. shows comparison of 

demographic variables, clinical 

symptoms and lab tests between Celiac 

disease positivity   group(N=18 patients) 

and Celiac disease negativity  group 

(N=72 patients. As shown in table 2, 

there is no gender differences (between 

males and females). The difference 

between the two groups in Diabetes 

duration was significant. Diabetes 

duration for  Celiac disease positivity   

group  was 12.42. , while for Celiac 

disease negativity  group was 15.02(p-

value smaller than .05 ).Flatulence, loose 

stools and diarrhea  ere the most common 

clinical symptom in patients with type 1 

diabetes, regardless of antibody positivity 

or negativity. There is a significant 

difference between the two groups in 

48
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Hb(p-value smaller than .05 ) and  Ca(p-

value smaller than .05 ).  

 

Table 2. clinical features of EMA positive and EMA negative groups 

Variable Celiac disease 

positivity   

group(N=18 

patients) 

Celiac disease 

negativity  group 

(N=72 patients) 

P. value 

Gender 

Males 35±6,13 5±3,22 0.09 not significant 

Females 37±5,88 3±2,19 

Age 14±2,16 11±4,33 0.002 significant 

Diabetes duration 

(year) 

12.42±4,15 15.02±5,10 0.004 significant 

Digestive symptoms 

flatulence 35.7% 36.0% 0.074 not significant 

loose stools 31.8% 30.9% .061 not significant 

constipation 1.0% 0.0% .087 not significant 

indigestion 1.0% 0.0% .087 not significant 

diarrhea 18.1% 17.9% .098 not significant 

weight loss 1.0% 0.0% .087 not significant 

lab tests 

Hb 0.7 ± 9.6 1.3 ± 8.9 0.002 significant 

Albumin 0.3 ± 3.8 0.4 ± 3.2 0.074 not significant 

Ca 0.8 ± 6.3 0.5 ± 4.2 0.002 significant 

 

Discussion 

The research aims to study the prevalence 

of celiac disease in patients with type 1 

diabetes, and to study digestive 

symptoms in patients with diabetes in 

general, because the early diagnosis of 

celiac disease, which is attached, 

prevents complications for both diseases 

and helps in controlling blood sugar. 

Findings indicate that prevalence of CD 

was about 11.95%(11/92) in Saudi 

Arabia .There is no gender differences 

(between males and females). The 

difference between the two groups in 

Diabetes duration was significant. 

Diabetes duration for  Celiac disease 

positivity   group  was 12.42. , while for 

Celiac disease negativity  group was 

15.02(p-value smaller than .05 

).Flatulence, loose stools and diarrhea  

ere the most common clinical symptom in 

patients with type 1 diabetes, regardless 

of antibody positivity or negativity. There 

is a significant difference between the 

two groups in Hb(p-value smaller than 

.05 ) and  Ca(p-value smaller than .05 ).  

I have confirmed this association by 

demonstrating an increased prevalence of 

CD in type 1 diabetic children in Saudi 

Arabia. It is estimated that prevalence of 

CD was about 11.95% in Saudi Arabia ( 

in the study sample). In this cross 

sectional study , it was determined that 

the overall prevalence of celiac disease in 
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type 1 diabetic patients(sample of this 

study)  was nearly 11.95% (11/92). 

Many similarities between DM1 and CD, 

such as underlying genetic susceptibility 

associated with HLA class II and 

autoimmune phenomena[12]. Both 

diseases were associated with a high 

frequency of HLA DQA1* 0501 and 

DQB1*0201 (DQ2) molecules 

worldwide[12]. The CD prevalence that 

was found by serology in other studies 

was as follows: Sweden, 4.6%[13]; Italy, 

4.5% [14]; Czech Republic, 4.1% [15]; 

United Kingdom, 4.8% [16]; Austria, 5.1 

[17]; Canada, 5.1% [18]; United States of 

America, 4.6% [19]; Brazil, 8.7% [20]; 

Tunisia, 8.3% [21]; Spain, 13.4% [22]; 

Turkey 20.8% [23]; and the north of Iran, 

14.28% [24]. 

European studies have generally found 

CD in 4% of children with type 1 diabetes 

[25,26], and many diabetic clinics 

routinely screen their patients for CD. It 

was estimated that the disease is more 

frequent and can sometimes present with 

atypical symptoms like iron deficiency 

anemia, infertility, malignancy or 

neurological disorders[27]. 

  

 Conclusion 

In conclusion, to the best of our 

knowledge, this is the first study to 

examine the prevalence of celiac disease 

in patients with type 1 diabetes, and to 

study digestive symptoms in patients 

with diabetes in general in Saudi Arabia. 

There are no uniform practices for 

screening for celiac disease in type 1 

diabetes in Saudi Arabia . This study 

confirms that the celiac disease is 

common in type 1 patients with 

diabetes. The data lend support to 

recommend regular screening for CD in 

all patients with T1DM. Screening of all 

the type 1 diabetics for antibody 

positivity at diagnosis and presence of 

symptoms is recommended. 

 

 

Financial support and sponsorship 

Nil. 

 

Conflicts of interest 

There are no conflicts of interest. 

 

References 

1. Sahin Y, Cakir M D, Isakoca M, 

Aydin Sahin D. Prevalence of 

Celiac Disease in Children with 

Type 1 Diabetes Mellitus in the 

South of Turkey. Iran J 

Pediatr.,2020,30(1):e97306. 

2. Siddiqui K, Uqaili AA, Rafiq M, 

Bhutto MA: Human leukocyte 

antigen (HLA)-DQ2 and -DQ8 

haplotypes in celiac, celiac with type 

1 diabetic, and celiac suspected 

pediatric cases. Medicine 

(Baltimore). 2021, 100:e24954. 

10.1097/MD.0000000000024954 

3. Derrou S, El Guendouz F, 

Benabdelfedil Y, Chakri I, Ouleghzal 

H, Safi S: The profile of 

autoimmunity in type 1 diabetes 

patients. Ann Afr Med. 2021, 20:19-

23. 10.4103/aam.aam_8_20 

4. Flores Monar G V, Islam H, 

Puttagunta S, et al. Association 

Between Type 1 Diabetes Mellitus 

and Celiac Disease: Autoimmune 

Disorders With a Shared Genetic 

Background . Cureus ,2022,14(3): 

e22912. doi:10.7759/cureus.22912 

5. Craig ME, Prinz N, Boyle CT, 



Mohammed Abdullah Almanie                                                                                                    5886 

 

Campbell FM, Jones TW, Hofer SE, 

Simmons JH, Holman N, Tham E, 

Fröhlich-Reiterer E, DuBose S, 

Thornton H, King B, Maahs DM, 

Holl RW, Warner JT; Australasian 

Diabetes Data Network (ADDN); 

T1D Exchange Clinic Network 

(T1DX); National Paediatric 

Diabetes Audit (NPDA) and the 

Royal College of Paediatrics and 

Child Health; Prospective Diabetes 

Follow-up Registry (DPV) initiative. 

Prevalence of Celiac Disease in 

52,721 Youth With Type 1 Diabetes: 

International Comparison Across 

Three Continents. Diabetes Care. 

2017 Aug;40(8):1034-1040. doi: 

10.2337/dc16-2508. Epub 2017 May 

25. PMID: 28546222; PMCID: 

PMC6463736. 

6. Iafusco D, Rea F, Prisco F. 

Hypoglycemia and reduction of the 

insulin requirement as a sign of celiac 

disease in children with IDDM. 

Diabetes Care. 1998 

Aug;21(8):1379-81. PMID: 

9702462. 

7. Leeds JS, Hopper AD, Hadjivassiliou 

M, Tesfaye S, Sanders DS. High 

prevalence of microvascular 

complications in adults with type 1 

diabetes and newly diagnosed celiac 

disease. Diabetes Care. 2011 

Oct;34(10):2158-63. doi: 

10.2337/dc11-0149. Epub 2011 Sep 

12. PMID: 21911773; PMCID: 

PMC3177718. 

8. Mollazadegan K, Sanders DS, 

Ludvigsson J, Ludvigsson JF. Long-

term coeliac disease influences risk 

of death in patients with type 1 

diabetes. J Intern Med. 2013 

Sep;274(3):273-80. doi: 

10.1111/joim.12092. Epub 2013 Jun 

12. PMID: 23700968. 

9. Husby S, Koletzko S, Korponay-

Szabó IR, Mearin ML, Phillips A, 

Shamir R, Troncone R, Giersiepen K, 

Branski D, Catassi C, Lelgeman M, 

Mäki M, Ribes-Koninckx C, Ventura 

A, Zimmer KP; ESPGHAN Working 

Group on Coeliac Disease Diagnosis; 

ESPGHAN Gastroenterology 

Committee; European Society for 

Pediatric Gastroenterology, 

Hepatology, and Nutrition. European 

Society for Pediatric 

Gastroenterology, Hepatology, and 

Nutrition guidelines for the diagnosis 

of coeliac disease. J Pediatr 

Gastroenterol Nutr. 2012 

Jan;54(1):136-60. doi: 

10.1097/MPG.0b013e31821a23d0. 

Erratum in: J Pediatr Gastroenterol 

Nutr. 2012 Apr;54(4):572. PMID: 

22197856. 

10. Goddard CJ, Gillett HR. 

Complications of coeliac disease: are 

all patients at risk?. Postgrad Med J. 

2006;82(973):705-712. 

doi:10.1136/pgmj.2006.048876 

11. Kordonouri O, Klingensmith G, Knip 

M, Holl RW, Aanstoot HJ, Menon 

PS, Craig ME; International Society 

for Pediatric and Adolescent 

Diabetes. ISPAD Clinical Practice 

Consensus Guidelines 2014. Other 

complications and diabetes-

associated conditions in children and 

adolescents. Pediatr Diabetes. 2014 

Sep;15 Suppl 20:270-8. doi: 

10.1111/pedi.12183. PMID: 

25182319. 

12. Honar N, Karamizadeh Z, Saki F. 

Prevalence of celiac disease in 

patients with type 1 diabetes mellitus 

in the south of Iran. Turk J 

Gastroenterol. 2013;24(2):122-6. 

doi: 10.4318/tjg.2013.0541. PMID: 

23934458. 

13. Sigurs N, Johansson C, Elfstrand P-

O, et al. Prevalence of celiac disease 

in diabetic children and adolescents 

in Sweden. Acta Pediatr 1993; 82: 



5887                                                                                               Journal of Positive School Psychology  

 

748-51. 

14. Cacciari E, Bianchi FB, Salardi S, et 

al. Late development of IgA 

antiendomysial antibodies and small 

intestinal mucosal atrophy after 

insulin dependent diabetes mellitus 

onset. Arch Dis Child 1997; 77: 465. 

15. Sumnik Z, Kolouskova S, Cinek O, et 

al. HLADQA1* 05DQB1*0201 

positivity predisposes to celiac 

disease in Czech diabetic children. 

Acta Paediatr 2000; 89: 1426- 30. 

16. Acerini CL, Ahmed ML, Ross KM, 

et al. Coeliac disease in children and 

adolescents with IDDM: clinical 

characteristics and response to 

gluten-free diet. Diabet Med 1998; 

15: 38-44. 

17. Crone J, Rami B, Huber WD, et al. 

Prevalence of celiac disease and 

follow-up of EMA in children and 

adolescents with type 1 diabetes 

mellitus. J Pediatr Gastroenterol Nutr  

2003; 19: 67-71. 

18. Fraser-Reynolds K, Butzner JD, 

Stephure D, et al. Use of 

immunoglobulin A-antiendomysial 

antibody to screen for celiac disease 

in North American children with type 

1 diabetes. Diabetes Care 1998; 21: 

1985-9. 

19. Aktay AN, Lee PC, Kumar V, et al. 

The prevalence and clinical 

characteristics of celiac disease in 

juvenile diabetes in Wisconsin. J 

Pediatr Gastroenterol Nutr 2001; 33: 

462-5. 

20. Baptista ML, Koda YKL, Mitsunori 

R, et al. Prevalence of celiac disease 

in Brazilian children and adolescents 

with type 1 diabetes mellitus. J 

Pediatr Gastroentrol Nutr 2005; 41: 

621-4. 

21. Mankai A, Hmouda HB, Amri F, et 

al. Screening by EMA for celiac 

disease in Tunisian children with 

type 1DM. Gastroenterol Clin Biol 

2007; 31: 462-6. 

22. Arregui M, Zozaya UJM, Esteban JP, 

et al. Study of celiac disease in adults 

with type 1 diabetes mellitus. 

Gastroenterol Hepatol 2010; 33: 6-

11. 

23. Sari S, Yeflilkaya E, E¤ritafl O, et al. 

Prevalence of celiac disease in 

Turkish children with type 1 diabetes 

mellitus and their non-diabetic first-

degree relatives. Turk J Gastroenterol 

2010; 21: 34-8. 

24. Cacciari E, Bianchi FB, Salardi S, et 

al. Late development of IgA 

antiendomysial antibodies and small 

intestinal mucosal atrophy after 

insulin dependent diabetes mellitus 

onset. Arch Dis Child 1997; 77: 465. 

25. Nosari I, Casati A, Mora C, et al. The 

use of IgA-antiendomysial antibody 

test for screening coeliac disease in 

insulin-dependent diabetes mellitus. 

Diabetes Nutr Metab 1996;9:267-72. 

26. Mäki M, Huupponen T, Holm K, 

Hällstrom O. Seroconversion of 

reticulin autoantibodies predicts 

coeliac disease in insulin dependent 

diabetes mellitus. Gut 1995;36:239-

42. 

27. Dogan B, Oner C, Bayramicli OU, 

Yorulmaz E, Feyizoglu G, Oguz A. 

Prevalence of celiac disease in adult 

type 1 patients with diabetes. Pak J 

Med Sci 2015;31(4):865-868. doi: 

http://dx.doi.org/10.12669/pjms.314.

7206 

  


