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ABSTRACT
Background: Gluten-sensitive enteropathy or celiac disease is a disorder of small bowel that occurs upon exposure to gluten. 
Objectives: To diagnose celiac patients among short stature children in Anbar growth registry, to demonstrate cases with 

concomitant growth hormone deficiency and to assess the response rate of those cases after one-year growth hormone therapy 
and gluten-free diet. 

Patient and method: Across sectional study done from January 2017 for short stature children for evaluation of celiac dis-
ease. Serological investigations were done for all patients by anti-tissue glutamine IgA antibody and endomysial antibody. Some 
doughty with borderline results were sent for intestinal biopsy. All celiac patients also sent for growth hormone levels after two 
provocative tests. Cases with concomitant celiac and growth hormone deficiency cases were treated for one year by gluten-free 
diet and growth hormone and followed up by serial measurement of length. The standard deviation score has done before and 
after one year of therapy and used to assess the response rate. 

Results: 233 cases were diagnosed as celiac disease in this study as a cause for short stature. 48 of them have a concomitant 
growth hormone deficiency. Male cases were slightly more than females. 58% of cases with concomitant celiac and growth hor-
mone deficiency respond to therapy after one year, with a lower age group more responding. 

Conclusion: Celiac disease is an important etiology for short stature in children in our country. And all children with short 
stature should be investigated for celiac disease. 
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INTRODUCTION

Celiac disease is an immune-mediated enteropathy triggered by the 
ingestion of gluten in genetically susceptible individuals1).

Celiac disease is one of the most common lifelong disorders in 
Europe and the United State. The prevalence of the celiac disease has 
been reported to be 1/99 in Finland2), 1/77 in Sweden3) and 1.2% in 
Italian school children4). In the USA, celiac disease may affect 1/104 
children by the ages of 5 years5). The prevalence of the clinically overt 
celiac disease has been reported to be approximately 0.5%-1 %6-8).

Clinical features of celiac disease vary considerably, Intestinal 
symptoms are common in children within the first two years of life 
including, failure to thrive, chronic diarrhea, vomiting, abdominal dis-
tention, muscle wasting, anorexia, and irritability9). The extra-intestinal 
symptoms involve different systems, such as skeletal, endocrine and 
central nervous systems, Iron-deficiency anemia not responding to iron 
therapy appears to be the most frequent extra-intestinal symptom fol-
lowed by short stature in children10). Thus, celiac disease should be con-
sidered in all children with short stature.

The diagnosis of celiac disease is based on a combination of symp-

toms, serological antibodies and duodenal histology9) as well as by the 
remission of clinical symptoms and improved histology while the 
patient is on a gluten-free diet11). Celiac disease-specific antibody mea-
surements mainly include IgA anti-tissue transglutaminase, which is 
combined with a total serum IgA level. The diagnostic sensitivity and 
specificity of this test are 90-95%. Another serological test is endomy-
sial antibody12-14). Characteristic histopathological changes in duodenal 
biopsies are crypt hyperplasia and villous atrophy. The histological 
changes in celiac disease are non-specific and are associated with many 
differential diagnoses15,16).

The pathogenesis of celiac disease-associated short stature is still 
unclear. Growth retardation is considered a characteristic symptom of 
celiac disease and has been traditionally attributed to selective or gener-
alized malnutrition, such as zinc malabsorption17). Globally, the preva-
lence of the celiac disease among short-statured persons ranges from 2% 
to 8%18,19).

A strict lifelong gluten-free diet is the only effective treatment for 
celiac disease and usually results in a resolution of symptoms, disap-
pearance of serum antibodies and repair of intestinal damage20). The 
exclusion of gluten-containing foods from the diet usually leads to 
improvement in growth velocity. Weight reaches the expected catch-up 

   C   2020 Japan Health Sciences University
             & Japan International Cultural Exchange Foundation



Al-Ani R. K. et al. 301

within 6 months after initiating a gluten-free diet and height reaches the 
normal percentile within 2 years21,22).

The present study was designed to achieve the following aims:

1. Diagnose the celiac disease in short stature cases referred to 
Anbar growth registry.

2. Diagnose celiac cases in concomitant with growth hormone defi-
ciency.

3. Show the response rate of cases associated with a growth hor-
mone deficiency, after one year of therapy with a gluten-free diet 
and somatotropin.

4. To identify age and sex distribution of celiac cases its distribu-
tion among response to therapy. 

PATIENT  AND  METHOD

The cross-sectional study started in January 2017 was done for short 
stature children recorded in the growth center in the pediatric hospital in 
Ramadi city for searching for celiac disease as an underlying cause. 

The parents were given a full explanation about the purpose of the 
study and assurance about the confidentiality of the information and that 
the participation was completely optional. All cases suspected with celi-
ac disease, the first test to be done is total IgA level in serum to exclude 
IgA deficiency if the level is normal, then a serum anti-tissue glutamine 
IgA antibody is done. If the result is negative, celiac disease is unlikely 
to be the cause of short stature. In positive serum anti-tissue glutamine 
IgA antibody cases, patients were sent for another serological test for 
anti endomysial antibody, if positive the diagnosis of celiac disease is 
confirmed, and a gluten-free diet should be started. In cases with bor-
derline level with serum anti-tissue glutamine IgA antibody or diag-
nosed as IgA deficiency, an upper endoscopy was done to the child and 
multiple biopsies were sent for histopathological study. In a high posi-
tive test with an anti-tissue glutamine IgA antibody and negative for anti 
endomysial antibody, the patient needs to repeat the serological investi-
gation and or duodenal biopsies9). 

All cases which are diagnosed as celiac disease in the growth center 
should be investigated for serum growth hormone after two provocative 
tests and screened for other possible etiologies for short stature. 

Questionnaires data form were collected from all cases and include;

1. The age which classified into 3 groups, from 4 - < 8, from 8 - < 
12 and more than 12.

2. Gender. 

Cases with celiac disease and low serum growth hormone level( 
after two provocative tests < 10 mcg/L ), were followed up from the 
first day of the gluten-free diet and starting of somatotropin therapy till 
one year. And other information is needed including;

1. height before and after starting therapy.
2. the telephone number for following up.
3. standard deviation score (SDS ) is reported for each child at the 

time of diagnosis and after one year of therapy. SDS for age is 
calculated as follows: The SDS equals the child's height, minus 
the mean height for normal children of the child's age and gen-

der, divided by the SD of the height for normal children of this 
age and gender23). Response efficacy is the change in height SDS 
over the first year of therapy, which in children with growth hor-
mone deficiency is typically an increase of at least 0.2523,24).

Data collected were checked for accuracy and completeness and 
were coded and entered into the Statistical Package for Social Sciences 
(SPSS), Descriptive statistics for all studied variables and Chi-squared 
tests were used and P-value level < 0.05 was considered significant 
throughout the study.

RESULT

From January 2017, (233 ) cases of celiac disease were diagnosed in 
Anbar growth center presented as short stature for investigation. 140 
(60%) cases were boys and 93 (40%) cases were girls. Figure 1.

86 (37%) of cases were from 4 - < 8 year of old, 83(36%) of cases 
were from 8 - < 12 years and 64(27%) of cases were 12 years and more. 
Figure 2.

Cases diagnosed as celiac disease concomitant with growth hor-
mone deficiency were reported in (48) cases from total diagnosed celiac 
disease cases. Table 1; shows the distribution of these cases according to 
gender and deferent age groups.

58% of concomitant celiac and growth hormone deficiency patients 
were recorded as responders after one year of therapy with a gluten-free 
diet and somatotropin according to changes in standard deviation 
score(SDS). Table 2; showed the mean SDS of all 48 cases among both 
genders pre and post one year therapy with growth hormone and glu-
ten-free diet. The mean SDS was changed from (-2.86) to (-2.28) among 
boys after one year of therapy. And changed from (-3.13) to (-2.73) 
among girls after one year of therapy. There was no significant differ-
ence in response to gender. 

Figure 3; shows the distribution of responded cases among gender. 
boys respond in 59% and girls in 57%.

Table 3; showed the mean SDS of all 48 cases among deferent age 
groups pre and post one year therapy with growth hormone and glu-
ten-free diet. The mean SDS was changed from (-3.05) to (-2.45) in 
cases from 4 - < 8 years old and from (-3.05) to (-2.66) in those from 8 - 
< 12 years old and from (-2.87) to (-2.41) in aged more than 12 years. 
There was a significant difference in response among deferent age 
groups. 

Figure 4; shows the distribution of responded cases among deferent 
age groups. The lower age group was the highest rate of response by 
80%, and only 36% of cases were responded in the upper age group.

DISCUSSION

The prevalence of the celiac disease in patients evaluated for short 
stature is reported to be between 2% and 10%25,26). Therefore, growth 
failure and other endocrine-related disorders must be carefully investi-
gated in celiac children and adolescents, to avoid permanent short stat-
ure and long-term complications in adulthood. There has been no study 
conducted to assess its prevalence in children with short stature in the 

Figure 1. Gender distribution of cases Figure 2. Age distribution of cases
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Anbar governorate.
 Male was reported slightly more than female cases, same results 

obtained in Saudi Arabia study27). However, a study in India28) showed a 
more female prevalence than males, and in the western studies, there 
was no sex preponderance29). This variation of results may due to the 
more cultural prevalence of males in society.

 The high percentage of celiac disease with short stature had con-
comitant with growth hormone deficiency with serum growth hormone 
level after two provocative test < 10 mcg/L in this study, this may be an 
accidental occurrence of the two diseases in the same patient or may due 
to the effect of celiac disease on growth hormone release . Studies in 
Italy30-32) and Baghdad33) also proved the coexistence of celiac disease 
with growth hormone deficiency. Researches proved that patients with 
celiac disease have been reported to have lower levels of both basal and 
hypoglycemia- induced growth hormones and lower levels of insu-
lin-like growth factors34,35). Additionally, these patients might have par-
tial insensitivity to growth hormone36).

 Although a gluten-free diet is the only standard treatment for 
patients with celiac disease concomitant with growth hormone deficien-
cy as proved by many studies37). Another studies30,37,38) showed that 

growth hormone replacement therapy facilitates catch-up growth, sig-
nificantly improve height and growth velocity, and help reach normal 
final height. In our growth center, and because of lacking the facilities 
to identify patients with pure growth hormone deficiency with coexist-
ing celiac disease from those with low growth hormone due to the effect 
of celiac disease, therapy was starting with growth hormone in addition 
to a gluten-free diet for one year. In the present study, 58% of cases with 
concomitant diseases reported as respond cases according to an increase 
in standard deviation score. Another study showed a high response rate 
to growth hormone therapy with a gluten-free diet39,40). The high poor 
respond in our center needs to assess compliance issues with both hor-
monal and diet therapy. 

 In this study, lower age group had a higher response rate more than 
upper age groups after one year therapy with both growth hormone and 
gluten-free diet , many other studies in France41) and UK42) on growth 
hormone therapy demonstrate that lower age groups have more 
improvement than upper age group as a great proportion of the patients 
in the late age group may have had other endogenous diseases. 

CONCLUSION

According to the results obtained from the present study, we con-
clude the following :

1. 233 cases were diagnosed as a celiac disease among short stature 
children referred to Anbar growth registry for investigations.

2. Boys were slightly more than girls in diagnosed cases.
3. From a total of 233 cases diagnosed as celiac disease, 48 cases 

had a concomitant growth hormone deficiency.
4. 58% of cases with concomitant celiac and growth hormone defi-

ciency responded to therapy with both gluten-free diet and 
somatotropin for one year according to changing in standard 
deviation score.

5. No difference in response between boys and girls in this study. 
But among age groups, most respond cases were from the lower 
age group.

Table 1.distribution of cases of celiac disease with con-
comitant growth hormone deficiency among 
age and gender.

Age group   Total
 Male Female

4 - < 8 year 7 7 15(31%) 

8 - < 12 year 13 7 19(40%)

12year and more 6 8 14(29%)

Total 26 22 48

Table 2. distribution of respond cases among gender.
  Mean SDS Mean SDS The percentage 
Gender Number before therapy after 1-year rate of 
   therapy response

Male 26 -2.86 -2.28
    59 % 

Female 22 -3.13 -2.73
    57 % 

Total 48 -2.99 -2.50
    58 %

p-value among gender response rate > 0.05
Table 3. distribution of respond cases among the deferent age 

group.
Age group Number Mean SDS Mean SDS Percentage
  before therapy after 1-year
   therapy

4 - < 8year 15 -3.05 -2.45
     80%

8 - < 12 year 19 -3.05 -2.66
     58%

12 year and 14 -2.87 -2.41
more     36%

Total 48 -2.99 -2.50
     58%

p-value among respond cases in deferent age groups < 0.05

Figure 3. Distribution of the respond cases among gender.

Figure 4. Distribution of respond cases among the deferent age 
group.
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RECOMMENDATION

1. All patients with short stature in our country should be screened 
for coeliac disease.

2. Another study is recommended for children with celiac disease 
and short stature after one year of treatment with a gluten-free 
diet.

3. Further investigation for those with concomitant celiac and 
growth hormone deficiency to separate those with a pure hor-
monal deficiency from those with hormonal suppression due to 
celiac disease effect.

4. Further studies are recommended to seek the possible effect of 
celiac disease in patients with type one diabetic Mellitus and 
hypothyroidism.

5. For not responding cases, the reevaluation of the patients for 
another diagnosis or drug compliance is recommended.
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