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Abstract
Purposes of study: analysis and measurement of incidence and association between  autoimmune 
thyroiditis(AIT) and type 1 Diabetes mellitus(T1DM)  with clinical and serological severity of patients with 
Celiac disease.

Design and Methods: This is prospective  study, All children (107 children with 41 male and  66 female ) 
with celiac disease are admitted and follow up in Hospital. Age groups ( 1-12 years) are arranged into two 
groups  (1-6 and 7-12 years old). The celiac disease are divided  into: Group1= 25-50 IU/ml, Group2 = 50-
100 IU/ml, Group3 >100 IU/ml. All patients with celiac disease  are  follow up for AIT and type 1 T1DM. 

Results: (107) patients with celiac disease, mean age is 6.78±2.85, median age is 8, and female :male ratio 
are 1.6:1. All celiac patients  are divided into: group 1 (43 patients), group 2 (50 patients), and group 3 (14 
patients). Incidence of T1DM in all patients is 8.4% while AIT 2.8% . T1DM incidence in group 2 is 3.7%  
and in group 3 is 12.3%. But  AIT incidence  in group 3 is 4.6%. All cases with AIT have hypothyroidism 
with TSH > 100 µU/ml. All diabetic patients have random blood sugar > 450 mg/dl. Age group are divided 
into two groups, 1-6 and 7-12 years old. Incidence of T1DM are 6.25% and 11.6% in these two age groups 
respectively, while AIT is 7% in age group 7-12 years. The association between celiac patients groups  with  
T1DM and AIT is  insignificant association ( (P value is 0.265 and 0.717 respectively). Also age groups have 
no significant association with T1DM and AIT ( (P value is 0.48 and 0.062 respectively) .

Conclusion: follow up of celiac disease is important step for diagnosis AIT and  T1DM . These two  autoimmune 
diseases are increasing especially when there high concentration of  IgA anti-tissue transglutaminase level ( 
>100 IU/ml) and advanced children age group . AIT may presented initially with hypothyroidism.
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Introduction:
Celiac disease is an initially described as bowel 

disease in 1st century A.D. It is also called gluten 
sensitive enteropathy or  celiac sprue (1)  .

Celiac disease is intestinal autoimmune disease 
which is triggered by gluten ingestion in genetically liable 
persons. The main distinctive features of celiac disease 
are systemic symptoms , serologically autoimmune 
antibodies ,and lastly, there is genetic association (2) . 

Sex distribution have also different rates of disease 
involvement , female is increased 1.5-2 folds in compare 
to male(3) .      

Since, there is commonly unclear and wide 
variation clinical symptoms of celiac disease and so 
the real prevalence of this disease is not accurate(4-6) 

. Consequently, patients with celiac disease is 
underdiagnosed in about 90%(7-9) .

 Gastrointestinal symptoms of celiac disease are 
malabsorption with  diarrhea and subsequently, it is 
leading to weight loss. The intestinal biopsy shows 
mucosal inflammation  of proximal small bowel with 
variable level of inflammatory extension  to jejunum and 
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ileum (10) .

The prevalence distribution of this disease is 1%-2% 
in North and  South America, North Africa and Middle 
East with first suggestion in the same degree in Asian 
population (11). Family history of 1st degree people is 
also rising the incidence of celiac disease to about 10%-
15% (12). 

European society of pediatric gastroenterology, 
hepatology and nutrition ( ESPGHAN ) have diagnostic  
principles and recommendation for diagnosis of celiac 
disease.

Celiac diagnostic criteria is yet depending on 
intestinal biopsy that have typical findings with positive 
response to gluten free diet but further biopsies (2nd and 
3rd ) are done only when  first biopsy findings  is unclear 
and/or gluten free diet ingestion is not changing clinical 
outcome of patients. Most recent diagnostic criteria 
(ESPGHAN-2012) is depending on characteristic 
symptoms, titer level of transglutaminase antibodies (ten 
times greater than upper normal value ), and presence of  
associated HLA-genotype(13) .

Regarding serology, patients is testing by serum 
IgA anti-tissue transglutaminase antibodies(14) .if  they 
have IgA antibodies deficiency, both serum IgG anti-
tissue transglutaminase and IgG anti-deaminated gliadin  
antibodies can use (15) .

Incidence of celiac disease is increasing in previous 
fifty years and the mechanism of these changes  is not 
completely identified but it might be related mostly to 
environmental factors in addition to effect of genetic 
abnormalities(16) .       

Type 1 diabetes mellitus (T1DM) is   common 
endocrine disease that is appearing in children 
adolescence age group. T1DM is a result as outcome of 
defect in patient genes, immunity, and environmental 
stimulation factors, and these factors  result  in 
stimulation of T-cell autoimmunity  against beta cells of 
pancreas (17) .

 Thus, T1DM is resulting from decrease insulin 
secretion from pancreas, and it is   associated frequent 
urination and thirst. Diagnostic standardization of world 
health organization standardization of T1DM are fasting 
blood glucose ≥  7 mmol/L or blood glucose ≥ 11.1 
mmoI/L in addition to diabetes mellitus symptoms or 
when oral glucose tolerance test is resulting two hour 

blood glucose ≥ 11.1 mmoI/L. (18) .

 The T1DM is rising in  incidence and it is risk could 
be increase to double level in children by 2020(19) .

T1DM are associated other autoimmune diseases 
and so with firstly autoimmune thyroiditis and then 
celiac disease(20) .

Autoimmune thyroiditis (AIT ) is a widespread 
autoimmune disorder, it is affecting  0.2% and 2% of 
men and women respectively(21).  

Autoimmune hypothyroidism is a common etiology 
for acquired hypothyroidism that presenting from 
children to adult age group, AIT prevalence is 1%-2% 
and female is four folds than male(22) . Autoimmune 
hypothyroidism is commonly associated with systemic 
lupus erythematous, celiac disease, and other diseases(23). 

Antithyroglobulin and antithyroid peroxidase 
autoantibodies is found in about 60% and 95%  
respectively in patients with both diffuse goiter and 
hypothyroidism or one of them  (24). 

Aim of study is to evaluate incidence and association 
between  autoimmune thyroiditis and type 1 Diabetes 
mellitus  with clinical and serological severity of patients 
with Celiac disease. 

  Materials and  Method
This is prospective  study,  All children (107 children 

with 41 male and  66 female ) with celiac disease are 
admitted and follow up in Babylon teaching hospital for 
gynecology and pediatrics,  in period between April/2017 
to February/2019. Age group involved is 1-12 years 
old that arranged into two groups  (1-6 and 7-12 years 
old) . The diagnosis of celiac disease is depending on 
symptoms, serum anti-tissue transglutaminase IgA 
(TTGA)  and intestinal biopsy. The celiac disease are 
divided  into three groups according to concentration of 
IgA anti-tissue transglutaminase : (1) Group1= 25-50 
IU/ml; (2) Group2 = 50-100 IU/ml; (3) Group3 >100 
IU/ml  . 

All patients with celiac disease  are  follow up for 
AIT and T1DM .      

T1DM is diagnosis by random blood sugar with 
clinical symptoms and fasting blood  sugar. Also, 
autoimmune thyroiditis is follow up with antithyroglobulin 
and antithyroid peroxidase autoantibodies in addition to 
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presence of goiter with other thyroid disorder symptoms. 
Then, if the children has AIT, we do thyroid serology for 
thyroid stimulating hormone (TSH) and free thyroxine 
(FT4) hormones. 

In Hospital  laboratory, the serology of  TSH and 
FT4 is measured with cobas e 411 analyzer .  anti-
tissue transglutaminase IgA,  antithyroid peroxidase 
antibodies, and antithyroglubin antibodies measured by 
Chorus trio machine  .  

Laboratory normal reference for following data are 
:  FT4: 10-35 pmol/L, TSH: 0.25-5 µU/ml, anti-tissue 
transglutaminase IgA titer < 12  IU/ml (negative) and 12-
18 IU/ml (equivocal), antithyroid peroxidase antibodies 
titer < 35 IU/ml, antithyroglubin antibodies titer :  2.6-25 
ng/ml.

SPSS version 22 program was using for Statistical 
evaluation. Mean ± SD and median are represented the 

continuous variable. Pearson´s chi square (X2 ) and 
Fisher’s Exact Test  are assessed the association between 
categorical variables, and Significant P value is ≤ 0.05 .

Results
107 patients are diagnosis with celiac disease, mean 

age is 6.78±2.85, median age is 8, and female :male ratio 
are 1.6 : 1.

All patients with celiac disease  are divided 
according to level of TTGA into group 1 (43 patients), 
group 2 (50 patients), and group 3 (14 patients).

During period of follow up of those patients, the 
incidence of T1DM in all patients is 8.4% while AIT 
2.8% . T1DM incidence in group 2 is 3.7%  and in group 
3 is 12.3%. But  AIT incidence  in group 3 is 4.6% as in 
table1 and Fig.1.

Table 1 : Compare incidence and assiciation between autoimmune thyroiditis  and type 1 diabetes mellitus  
according to severity of celiac disease.  

Celiac disease

*P value

Group 3          (sever 
cases)

Group 2 (moderate 
cases)

  Group 1           (mild 
cases) 

> 100 IU/ml50-100 IU/ml25-50 IU/mlIgA anti-tissue transglutaminase 
concentration

65(61%)27(25%)15 (14%)cases N(% from total patients)

0.2658(12.3%)1(3.7%)0 T1DM N(% from each group) 

0.7173(4.6%)00AIT  N(% from each group)

*Fisher exact test 
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Fig. 1: Distribution of autoimmune thyroiditis  and type 1 diabetes mellitus in patients with celiac disease.

all cases with AIT have hypothyroidism with TSH > 100 µU/ml. All diabetic patients have random blood sugar 
> 450 mg/dl.

Also, age group are divided into two groups, 1-6 and 7-12 years old. Incidence of T1DM are 6.25% and 11.6% 
in these two age groups respectively, while AIT is 7% in age group 7-12 years  as shown in table 2. 

Table 2 : Compare incidence and association between autoimmune thyroiditis  and type 1 diabetes mellitus  
according to age group.

Age group

*P value
7-12  years 1-6 years 

43 (40%)64 (60%)Cases N(% from total patients)

0.485(11.6%)4 (6.25%)  T1DM N(% from each group) 

0.0623(7%)0AIT N(% from each group)

*Fisher exact test 

The association between celiac groups  with  T1DM 
and AIT is  insignificant association ( (P value is 0.265 
and 0.717 respectively). Also age groups have no 
significant association with T1DM and AIT ( (P value is 
0.48 and 0.062 respectively) .

Discussion
 In this study, we study association of  AIT  and  

T1DM  in patients with originally diagnosis  as celiac 
disease , all these diseases  have an autoimmune origin, 
and many studies support their relationship.

Celiac disease is commonly associated  with T1DM, 
AIT, and Sjogren’s syndrome(25) .

Kahaly  et al indicated in their research that type 1 
diabetic patients are fifty percentage  that may progress 
to autoimmune  thyroiditis and forty  percentage are 
presented with celiac disease (26) . 

This present study is accomplished in hospitalized 
children, mean age is 6.78 predominant female (female : 
male ratio is 1.6 : 1 ). Antonella el at. (27) study was done 
in  324 children that had always  celiac disease, mean 
age is 6.6 years old, and female to male ratio is 2:1.
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Our study shows percentage of T1DM (8.4% ) is 
more than autoimmune thyroiditis  (2.8%) . Antonella el 
at. (27) and Collin et al. (28)  exhibited that autoimmune 
thyroiditis were found  10.5% and 3.5% respectively  in 
patients with celiac disease. 

Also, T1DM was diagnosis  about 3.5%-10% in 
patients having celiac disease(29-31) .

Study of PEKKA et al.  (32) was diagnosis of both 
autoimmune thyroid disease and  T1DM with equal 
evidence (2%-5%) in celiac disease. 

High IgA anti-tissue transglutaminase level ( >100 
IU/ml) in group 3 has more (in compared to other 
groups) association to develop  T1DM and AIT, but 
their association is not reach to significant level (P value 
is 0.265 and 0.717 respectively). 

Age factor in celiac disease responsible for  
prediction of developing autoimmune diseases, rather 
than the period of gluten ingestion as a registered  by 
authors(33)

Two age groups in present study are insignificant 
associated with AIT  and  T1DM in this present study, 
but age group 7-12 years are higher frequency with AIT( 
7%)in compare to age group 1-6 years (0%), similar 
study of Giuseppina et al. (34) is 4.3% for age group < 6 
years in compare to 27.7% age group > 6 years old. 

Also,T1DM is occurring  in both age groups (6.25% 
and 11.6% respectively) that have celiac disease, and as 
known that  T1DM is common  disease in both children 
and teenager (35) .

In conclusion, follow up of celiac disease is 
important step for diagnosis AIT and  T1DM . These 
two  autoimmune diseases are increasing especially 
when there high concentration of  IgA anti-tissue 
transglutaminase level ( >100 IU/ml) and advanced 
children age group. AIT may presented initially with 
hypothyroidism. 

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both environmental and health and higher education and 
scientific research ministries in Iraq

Conflict of Interest: The authors declare that they 
have no conflict of interest.

Funding: Self-funding

References
1.	 Sollid LM, Jabri B. Triggers and drivers of 

autoimmunity: lessons from coeliac disease. Nat 
Rev Immunol 2013; 13:294-302.

2.	 Castillo, N.E.; Theethira, T.G.; Leffler, D.A. The 
present and the future in the diagnosis            and 
management of celiac disease. Gastroenterol. Rep. 
2015, 3, 3–11.

3.	 Fasano A, Catassi C. Celiac disease. New England 
Journal of Medicine 2012;         367(25):2419-26. 

4.	 Ravikumara M, Tuthill DP, Jenkins HR. The 
changing clinical presentation of coeliac disease. 
Arch Dis Child 2006; 91:969-71.

5.	 Ivarsson A, Persson LA, Juto P, Peltonen M, Suhr 
O, Hernell O. High prevalence of undiagnosed 
coeliac disease in adults: a Swedish population-
based study. J Intern Med 1999; 245:63-8.

6.	 Fasano A, Catassi C. Current approaches to 
diagnosis and treatment of celiac disease: an 
evolving spectrum. Gastroenterology 2001; 
120:636-51.

7.	 Lagerqvist C, Ivarsson A, Juto P, Persson LA, 
Hernell O. Screening for adult coeliac disease - 
which serological marker(s) to use? J Intern Med 
2001; 250:241-8. 

8.	 Catassi C, Ratsch IM, Fabiani E, Rossini M, 
Bordicchia F, Candela F, et al. Coeliac disease in 
the year 2000: exploring the iceberg. Lancet 1994; 
343:200-3.

9.	 Mooney PD, Hadjivassiliou M, Sanders DS. 
Coeliac disease. Bmj 2014; 348:g1561.

10.	 Freeman HJ, Chopra A, Clandinin MT, Thomson 
AB. Recent advances in celiac disease. World J 
Gastroenterol 2011;17: 2259-2272.

11.	 Yap, T.W.; Chan, W.K.; Leow, A.H.; Azmi, A.N.; 
Loke, M.F.; Vadivelu, J.; Goh, K.L. Prevalence 
of serum celiac antibodies in a multiracial Asian 
population—A first study in the young Asian adult 
population of Malaysia. PLoS ONE 2015, 10, 
e0121908. 

12.	 Emilsson, L.; Wijmenga, C.; Murray, J.A.; 
Ludvigsson, J.F. Autoimmune Disease in First-
Degree Relatives and Spouses of Individuals With 
Celiac Disease. Clin. Gastroenterol. Hepatol. Off. 
Clin. Pract. J. Am. Gastroenterol. Assoc. 2015, 13, 
1271–1277.



Indian Journal of Forensic Medicine & Toxicology, January-March 2020, Vol. 14, No. 1  773

13.	 Husby S, Koletzko S, Korponay-Szabo IR, Mearin 
ML, Phillips A, Shamir R, et al. European Society 
for Pediatric Gastroenterology, Hepatology, and 
Nutrition guidelines for the diagnosis of coeliac 
disease. J Pediatr Gastroenterol Nutr 2012; 54:136-
60.

14.	 Dieterich, W.; Ehnis, T.; Bauer, M.; Donner, P.; 
Volta, U.; Riecken, E.O.; Schuppan, D.Identification 
of tissue transglutaminase as the autoantigen of 
celiac disease. Nat. Med. 1997,3, 797–801.

15.	 Fasano, A.; Catassi, C. Clinical practice: Celiac 
disease. N. Engl. J. Med. 2012, 367, 2419–2426.

16.	 Kasarda, D.D. Can an increase in celiac disease 
be attributed to an increase in the gluten contentof 
wheat as a consequence of wheat breeding? J. 
Agric. Food Chem. 2013, 61, 1155–1159.

17.	 Daneman, D. (2006). Type 1 diabetes. Lancet, 
Vol.367, No.9513, pp. 847-858.

18.	 ADA. Diagnosis and classification of diabetes 
mellitus. Diabetes Care 2008; 31 Suppl 1:S55-60.

19.	 Vehil, K. & Dabelea, D. (2011). The changing 
epidemiology of type 1 diabetes: why is it going 
through the roof? Diabet Metab Res Rev, Vol.1, 
No.27, pp. 3-13.

20.	 Van den Driessche, A.; Eenkhoorn, V.; Van Gaal, 
L. & De Block, C. (2009). Type 1 diabetesand 
autoimmune polyglandular syndrome: a clinical 
review. Neth J Med, Vol.67, No.11, pp. 376-387.

21.	 P. Saravanan and C. M. Dayan, “Thyroid 
autoantibodies,”Endocrinology and Metabolism 
Clinics of North America, vol.30, no. 2, pp. 315–
337, 2001.

22.	 de Vries L, Bulvik S, Phillip M. Chronic 
autoimmune thyroiditis in children and adolescents: 
at presentation and during long-term follow-up. 
Arch Dis Child. 2009;94(1):33-37.

23.	 Boelaert K, Newby PR, Simmonds MJ, et al. 
Prevalence and relative risk of other autoimmune 
diseases in subjects with autoimmune thyroid 
disease. Am J Med. 2010;123(183):e181-e189.

24.	 Giuseppe d’Annunzio and Chiara Russo, Ramona 
Tallone and Renata Lorini. Autoimmune Disorders 
Associated to Type 1 Diabetes Mellitus in Children 
and Adolescents, Autoimmune Disorders - Current 
Concepts and Advances from Bedside to Mechanistic 
Insights, Fang-Ping Huang, IntechOpen(November 
14th 2011), DOI: 10.5772/20612. 

25.	 Kolacek S. Celiakija. In:Vucelic B et al., 
eds. Gastroenterologia i hepatologia. Zagreb: 
Medicinska naklada, 2001:561-573.

26.	 Kahaly GJ, H ansen MP. Type 1 diabetes 
associated autoimmunity. Autoimmun Rev 2016 
[cited 01.04.2016]. Avaible from URL :http://
www.sciencedirect.com/science/article/pii/
S1568997216300441. 

27.	 Antonella Meloni, Chiara Mandas, Rita Désirée 
Jores, Mauro Congia. Prevalence of Autoimmune 
Thyroiditis in Children with Celiac Disease and 
Effect of Gluten Withdrawal. The Journal of 
Pediatrics July 2009; 155(1):51–55.e1 DOI: https://
doi.org/10.1016/j.jpeds.2009.01.013.

28.	 Collin P, Reunala T, Pukkala E, Laippala 
P, Keyriläinen O, Pasternack A. Coeliac 
disease associated disorders and survival. Gut. 
1994:35:1215-8.

29.	 Remes-Troche JM, Rios-Vaca A, Ramirez-Iglesias 
MT, et al. High prevalence of celiac disease in 
Mexican Mestizo adults with type 1 diabetes 
mellitus. J Clin Gastroenterol 2008;42:460-465.

30.	 Bantle JP, Wylie-Rosett J, Albright AL, et al. 
Nutrition Recommendations and Interventions for 
Diabetes A position statement of the American 
Diabetes Association. Diabetes Care 2008;31(Suppl 
1):S61-S78.

31.	 Eyre S, Hinks A, Bowes J, et al. Overlapping genetic 
susceptibility variants between three autoimmune 
disorders: rheumatoid arthritis, type 1 diabetes and 
coeliac disease. Arthritis Res Ther 2010;5:R175.

32.	 PEKKA COLLIN, KATRI KAUKINEN, MATTI 
VA¨ LIMA¨ KI, JORMA SALMI. Endocrinological 
Disorders and Celiac Disease. Endocrine Reviews 
August 2002; 23(4):464–483. doi: 10.1210/
er.2001-0035.

33.	 Sategna Guidetti C, Solerio E, Scaglione N, Aimo 
G, Mengozzi G 2001 Duration of gluten exposure 
in adult coeliac disease does not correlate with the 
risk of autoimmune disorders. Gut 49:502–505.

34.	 Giuseppina Oderda, Anna Rapa, Annalisa 
Zavallone, Laura Strigini, and Gianni Bona. 
Thyroid Autoimmunity in Childhood Celiac 
Disease. Journal of Pediatric Gastroenterology and 
Nutrition November 2002; 35:704–705.

35.	 Janelle A. Noble and Henry A. Erlich. Genetics of 
type 1 diabetes. Cold Spring Harb Perspect Med 
2012;1:a007732.


