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Introduction: Celiac disease (CD) is an autoimmune disorder that is provoked by
the consumption of gluten in genetically vulnerable individuals. CD affects
individuals worldwide with an estimated prevalence of 1% and can manifest at
any age. Growth retardation and anemia are common presentations in children
with CD. The objective of this study is to estimate the prevalence of CD in
multiple “at risk groups” and to characterize children with CD, presented to a
tertiary hospital in Dubai, United Arab Emirates (UAE).
Methods: The study reviewed medical charts of all patients <18 years who had
received serologic testing for CD. The study was conducted at Al Jalila
Children’s Specialty Hospital in Dubai, UAE, from January 2018 to July 2021.
Extracted information from medical records included sociodemographics,
laboratory findings, clinical presentation, and any associated co-morbidities. The
European Society of Paediatric Gastroenterology, Hepatology and Nutrition
(ESPGHAN) criteria were used to identify patients with CD.
Results: During the study period, 851 paediatric patients underwent serological
screening for CD, out of which, 23 (2.7%) were confirmed with CD. Of the 23
patients diagnosed with CD, 43.5% had no gastrointestinal symptoms. Diabetes
type 1 (30.4%) followed by iron deficiency anaemia (30%) and Hashimoto
thyroiditis (9%) were the most commonly associated comorbidities. The prevalence
of CD among paediatric patients with autoimmune thyroiditis (12.5%) was 1.92-
times higher than that among paediatric patients with diabetes type 1 (6.5%).
Conclusion: The results of this study show that almost three out of every 100
paediatric patients who were screened for CD were confirmed to have the
condition. These findings highlight the importance of screening children who are
at risk or present symptoms suggestive of CD, to ensure early diagnosis and
appropriate management.
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Introduction

Celiac disease (CD) is becoming a growing public health issue with a rising

prevalence worldwide (1). It is an autoimmune disorder that is provoked by the

consumption of gluten in genetically vulnerable individuals. Gluten can be found in

sources such as wheat, oats, rye, or barley (2). CD is characterized by small intestine
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enteropathy, which can lead to various intestinal and

extraintestinal symptoms (3). In young children, the primary

symptom of CD is diarrhea, which can lead to malabsorption

and failure to thrive. Abdominal pain, vomiting, and

constipation are more common in teenagers and older children

with CD (4). Some children with CD may also present with

extraintestinal manifestations such as anemia, arthritis, and

neurological symptoms (5–7).

In recent decades, there has been a steady rise in the

occurrence of CD, with an annual increase of 7.5% (1). The

incidence and prevalence of CD showed regional and ethnic

variations, as well as differences based on age and gender.

According to a recent systematic review and meta-analysis, the

estimated incidence of CD was 17.4 per 100,000 person-years

for women and 7.8 per 100,000 person-years for men. The

incidence of CD was higher among children, with a rate of 21.3

per 100,000 person-years, compared to adults, with a rate of

12.9 per 100,000 person-years (1).

To diagnose CD, suspected patients are initially screened for

the presence of antibodies against tissue transglutaminase

immunoglobulin A (tTG-IgA) and the total IgA in their

serum (6). Studies have shown that screening for tTG IgA is

the most reliable and cost-effective method for diagnosing

CD, with a sensitivity and specificity of over 90% (8). If a

patient has high levels of Anti tTG-IgA, a duodenal biopsy is

typically recommended as the gold standard for confirming a

diagnosis of CD (9). The European Society for Paediatric

Gastroenterology, Hepatology and Nutrition (ESPGHAN), the

National Institute for Health and Care Excellence (NICE), and

the North American Society for Paediatric Gastroenterology

Hepatology and Nutrition (NASPHGAN) have all recognized

that certain “at-risk” groups have a higher prevalence of

CD (10–12). Individuals with type 1 diabetes, unexplained

anemia, Trisomy 21 (Down syndrome), delayed growth, and

autoimmune thyroid disease are considered to be at higher

risk for CD, and are recommended to be screened for the

condition (10–12). ESPGHAN has established diagnostic

criteria for CD in children, with a shift towards non-invasive

and more accurate serological testing. The updated ESPGHAN

guidelines, released in 2020, now allow for serological

diagnosis of CD in children who meet certain clinical, genetic,

and serologic criteria, without the need for biopsy

confirmation (11). In patients with CD symptoms or without

symptoms, a “no-biopsy” clinical approach may be used if the

patient has a tTG-IgA serum level that is ten times the Upper

Normal Level (UNL), along with a positive EMA in another

blood sample.

Currently, there is a lack of population-based or clinic-based

epidemiological data on the prevalence of CD among children in

the United Arab Emirates (UAE). To address this, the objective

of this study, conducted at Al Jalilah Children’s Speciality

Hospital (AJCH) in Dubai, is to determine the prevalence of CD

among “at-risk” paediatric patients who were screened for the

CD, and to examine the clinical presentations of patients who

were diagnosed with CD.
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Methods

Study setting

This study involved a chart review of all patients who

underwent screening for CD at Al Jalilah Children’s Speciality

Hospital (AJCH) between January 1, 2018 and June 30, 2021.

The hospital is located in the United Arab Emirates and is

dedicated solely to treating children and adolescents up to 18

years old. All patients who were screened for CD either due to

gastrointestinal symptoms or being in a high-risk group for

developing the condition were included in the study. To

document diseases in patients’ electronic files, AJCH follows the

International Classification of Diseases (ICD) codes, and the

Current Procedural Terminology (CPT) codes are used to report

the procedures and services provided to patients.
Study population

All paediatric patients who were screened for CD at AJCH for

various reasons were identified using the procedural codes 82784

and 83516, as well as the ICD code K90.0. Patients with a prior

history of CD, those who had their screening performed at another

hospital, or those who were on a gluten-free diet at the time of

testing were excluded from the study. Sociodemographic

characteristics, presenting symptoms, associated comorbidities, and

laboratory findings were extracted from the electronic medical

charts. The extracted data included age at diagnosis, gender,

nationality, BMI-for-age percentile at the time of CD diagnosis,

gastrointestinal symptoms, and comorbidities. Laboratory findings

included total IgA, Anti-tTG IgA, EMA IgA, haemoglobin levels,

ferritin levels, Vitamin D levels, and duodenal biopsy reports.

As per the Centre for Diseases Control and Prevention (CDC),

BMI-for-age percentile was calculated using CDC online calculator

to categorize the weight status of children and teens (13). Patients

who lie below the 5th percentile on the growth chart were

considered underweight, patients who were between the 5th and

the 85th percentile on the chart were considered to have a

healthy weight, patients who are between the 85th and the 95th

were considered overweight and patients who have equal or more

than 95th percentile were considered as obese.
Serological investigation for CD

The AJCH follows the criteria set by the ESPGHAN to

diagnose CD. The ESPGHAN 2012 criteria were initially utilized

until the ESPGHAN 2020 criteria were introduced and

subsequently adopted. Patients who are in any of the “at risk”

groups of having CD (presented with gastrointestinal symptoms

and/or having associated comorbidities) are tested for Anti-tTG

IgA biomarkers and the total IgA. At AJCH, CD testing

is performed by using a commercial kit “Chorus DIESSE

Diagnostica Senese” based on the enzyme-linked immunosorbent
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assay (ELISA) approach (14). According to the manufacture, the

sensitivity and the specificity of this testing kit are 97.1% and

100%, respectively, with no restrictions on the age. Following the

manufacturer’s instructions, 12 U/ml is the upper normal limit

(UNL) for the Anti tTG IgA value. Patients with an anti-tTG

IgA level of above 12 U/ml were considered positive. All patients

who had values above 120 U/ml (>10× UNL) were called to test

for anti endomysial antibodies (EMA). The EMA test was

performed using a commercially available ELISA kit supplied by

Euroimmun, Germany (15). Should the test yield a positive result

then the diagnosis of CD is confirmed without the need for a

duodenal biopsy as per the ESPGHAN criteria.
Confirmation of CD diagnosis

Patients with an anti-tTG IgA level between 12 and 120 U/ml

were called and offered an endoscopy and a duodenal biopsy was

collected to evaluate histopathological changes in their duodenal

mucosa. From each patient who have underwent endoscopic

examination, four biopsies were collected from the duodenal mucosa

with at least one from the duodenal bulb. The histopathologic

examination was performed by an experienced pathologist and a

Marsh score was assigned according to the severity of duodenal

mucosal damage as follows; Marsh score 0: normal duodenal biopsy,

Marsh score 1: mild damage that included intraepithelial

lymphocytosis, Marsh score 2: lymphocytosis with crypt

hyperplasia, Marsh score 3A: partial villous atrophy, Marsh score

3B: subtotal villous atrophy, and Marsh score 3C: total villous

atrophy (16). Patients with a Marsh score of 2 or 3 were

documented with a confirmed diagnosis of CD.
Statistical analysis

The overall proportion of pediatric patients with serological-

based and biopsy-based diagnosis of CD was quantified.

Categorical characteristics of patients confirmed with CD

presented as frequencies and percentages while continuous

characteristics as means and standard deviations (SDs).

Data were analyzed using SPSS Statistics v26.0 software (IBM,

Armonk, NY, USA).
Results

Scope of medical charts reviewing

Over the course of the study period, a total of 851 medical

records for paediatric patients who underwent serological screening

for CD at AJCH were examined. Out of the screened patients, 32

individuals had an elevated (>12 U/ml) Anti-tTG IgA antibody

levels. After excluding six of these patients, a total of 26 individuals

(equivalent to 3.1% of the 845 patients) were identified as having

CD. Of the 26 patients with CD, 17 had >120 U/ml and nine

patients had 12–120 U/ml. According to the ESPGHAN guidelines,
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the 17 children with Anti-tTG IgA levels >120 U/ml were

diagnosed with CD without the need for duodenal biopsy. Of the

nine patients with Anti-tTG IgA antibodies level of 12–120 U/ml,

parents of three children declined to have their children undergo

duodenal biopsy, while six patients proceeded with the procedure;

all of them had histopathological changes indicative to CD (four

patients had Marsh grading of 3B and two patients had a Marsh

grading of 3C). Overall, 23 (2.7%) of the 845 screened patients

received a confirmed diagnosis of CD (Figure 1).
Characteristics of paediatric patients
confirmed with CD

On average, the 23 patients with CD were 6.7 (±3.3 SD) years

old, with a majority of them being females (61%) and of Emirati

nationality (69%). Out of the 23 paediatric patients who were

diagnosed with CD, 22% were found to be underweight, with a

BMI that fell below the 5th percentile for their age. 60% of the

diagnosed patients had a healthy BMI, while 18% were classified as

overweight or obese, with a BMI that was higher than the 85th

percentile for their age. More than half (57.0%) of the paediatric

patients were presented with gastrointestinal symptoms. The most

prevalent comorbidity among patients with CD was Type 1

Diabetes, with 30.4% of patients exhibiting this condition. Table 1

shows that two (9.0%) patients diagnosed with CD also had

autoimmune thyroiditis, and one patient had Down’s syndrome

(4.0%). Additionally, one patient presented with the triad of CD,

Type 1 Diabetes, and autoimmune thyroiditis. In patients with

CD, 30% of individuals had low haemoglobin levels for their age,

with a mean value of 11.85 gm/dl. Among 18 patients with CD,

four individuals (22%) had a low ferritin level. Vitamin D levels

were assessed in 13 children, and 77% of them (10 individuals)

had a Vitamin D level that was below 30 ng/ml (Table 1).

Table 2 displays data on children who were screened for CD as

part of at-risk groups, rather than being assessed due to

gastrointestinal symptoms. The highest prevalence of CD was

observed among children diagnosed with autoimmune thyroiditis,

with a prevalence of 12.5%. Following this, children with

unexplained anemia had a prevalence rate of 7.1%, while those

with Type 1 Diabetes, Down syndrome, and growth retardation

had prevalence rates of 6.5%, 4.5%, and 2.2%, respectively (Table 2).
Discussion

In a major paediatric hospital in Dubai, this study explored the

prevalence of CD among a group of children who were screened for

the disease due to gastrointestinal symptoms or for being at-risk of

developing the disease. According to the ESPGHAN criteria used

in this study, the overall prevalence of CD among patients who

were screened at AJCH during the study period was found to be

2.7%.

A recent systematic review and meta-analysis reported that the

prevalence of undiagnosed CD in Europe ranged from 0.1% to

3.3%. The highest prevalence rates were reported in Spain and
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FIGURE 1

Flowchart of study population screened for CD at Al Jalilah children specialty hospital. * Excluded as this elevation was transient upon diagnosing the
patient with Type 1 diabetes.

AlNababteh et al. 10.3389/fped.2023.1197612
Sweden. Furthermore, this study showed a general increase in the

annual trend of undiagnosed CD since 2000 (17). An increase in

the prevalence of CD among children over the years was also

observed in a twenty-year retrospective study based on the

review of medical charts from two tertiary hospitals in the

United States (18). The CD was previously thought to be

primarily a disease of Western communities; however, recent

reports have shown that it is also a common disorder in

countries where gluten-containing meals are a staple food. For

example, studies have reported CD prevalence rates of 5%–6%

in Northern Africa and 0.4%–2.1% in the Middle East (19).

Furthermore, parts of the Indian continent have also seen

an increasing prevalence of CD, with changing clinical

presentations.

Relating our results of CD prevalence in paediatric patients in

the UAE to the previous reports we found that the observed

prevalence is higher than many western countries. In the Gulf

Cooperation Council (GCC) countries, there were more studies

reporting CD prevalence and patients’ characteristics in children

than in adults. A study from Bahrain reported an overall

prevalence of CD as 0.02%, however, this study might have

underestimated the disease’s prevalence by counting the cases

from a single tertiary hospital records while considering the

overall under 18 years Bahraini population as a denominator

(20). A similar situation was seen in Kuwait, where an old study
Frontiers in Pediatrics 04
conducted in 1987 reported a CD prevalence rate of 1:3,000

births (21). However, at that time, there were no definite criteria

for CD diagnosis, and the prevalence might have been

underestimated. In Saudi Arabia, which is the largest country in

the GCC, CD has been of interest to many researchers. A mass

screening conducted in schools in Riyadh, the capital city of

Saudi Arabia, revealed a CD prevalence rate of 1.5% (22).

Another Saudi study conducted at the Eastern region of the

Saudi Arabia reported a CD seroprevalence of 3% (23). These

reports add to the high prevalence reported in some adults’

studies (24, 25). The higher prevalence observed in our study

compared to other studies in GCC countries could be attributed

to the difference in those studies design, while our study

included patients who were suspected of having CD in AJCH

hospital, the other studies mentioned above were population-

based done after actual general population screening.

Additionally, there are several factors that contribute to the

differences in CD prevalence between countries, including

differences in genetics, environmental factors, and clinical

practices. Improved recognition, screening, and diagnosis of CD

can also lead to increased prevalence rates as more cases are

identified. Additionally, increased awareness and understanding

of CD among healthcare professionals and the general public can

lead to more people seeking evaluation and diagnosis for the

disease.
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TABLE 1 Socio-demographic characteristics, co-morbidities, and
laboratory findings of the included 23 CD patients who were confirmed
based on ESPHGAN criteria.

Patients with confirmed CD n = 23
(valid %)

Sociodemographics
Age (mean ± SD), years 6.74 ± 3.3

Gender
Males 9 (39.1)

Females 14 (60.9)

Nationality
Emirati 16 (69.6)

Non-Emirati 7 (30.4)

Children BMI for age
Underweight (less than 5th

percentile)
5 (21.7)

Healthy weight (5th–85th
percentile)

14 (60.9)

Overweight (85th–95th
percentile)

2 (8.7)

Obese (>95th percentile) 2 (8.7)

Gastrointestinal Symptoms
Yes 13 (56.5)

No 10 (43.5)

Comorbidities
Diabetes type 1 7 (30.4)

Autoimmune thyroiditis 2 (8.7)

Down’s Syndrome 1 (4.3)

Laboratory findings
Anti-ttG IgA

12–120 U/ml 6 (26.1)

>120 U/ml 17 (73.9)

Haemoglobin levels (mean ±
SD g/dl)

11.85 ± 1.2

Anaemica 7 (30.4)

Non anaemic 16 (69.6)

Ferritin (mean ± SD ng/ml) 29.6 ± 21.5

Lowb 4 (22.2)

Normal 14 (77.8)

Vit D (mean ± SD ng/ml) 24.6 ± 6.8

Lowc 10 (76.9)

Normal 3 (23.1)

aNormal ranges for hemoglobin levels according to children age are available in

Appendix 1 (Supplementary Material).
bAccording to AJCH lab, levels below 5 ng/ml are considered low.
cAccording to AJCH lab, levels below 30 ng/ml are considered low.

TABLE 2 Prevalence of CD among some “At-risk” groups screened at
AJCH.

“At-risk” Group Number (total no.
screened)

CD confirmed cases
(valid %)

Growth Retardation 133 3 (2.2)

Diabetes Type 1 107 7 (6.5)

Unexplained anaemia 28 2 (7.1)

Down Syndrome 22 1 (4.5)

Autoimmune Thyroiditis 16 2 (12.5)

AlNababteh et al. 10.3389/fped.2023.1197612
Similar to other epidemiological studies (24, 26, 27), the

majority (60%) of the children diagnosed with CD were females.

The preponderance of females having CD is most likely

explained by the pathogenesis of autoimmunity as the

autoimmune frequency has a female to male ratio of 2.7:1 (28).

The association between HLA genes and a number of

autoimmune disease (including CD) does exist (29) and that

association shows a gender bias toward females in many studies

(30, 31).

As discussed earlier, CD can occur at any age (32). The mean

age in this study was 6.7 years which was similar to what have been

previously reported (33, 34). According to the literature there are

two distinct presentations of CD in infants and children, one is
Frontiers in Pediatrics 05
classical and occurs right after the introduction of gluten (age 6–

24 months) characterized by chronic diarrhoea and impaired

growth and the other is the non-classical and occurs between the

age of (5–7 years) with symptoms of abdominal pain and short

stature (35). However, among our CD patients the youngest age

was 2.5 years, that might be contributed to the fact that the

initial testing was done using tTG-IgA biomarker which

previously reported to have a lower sensitivity in children who

are less than two years old (36) Among the 23 children

diagnosed with CD in our study, 22% were underweight

according to their BMI for age value. While a large population

based study have shown that children with CD are usually

shorter and weigh less compared to their peers, that study of

12,632 couldn’t provide evidence of the association between

being underweight and the risk of developing CD (37). Although

it is well established that children with CD are more likely to be

underweight but as overweight and obesity among children

continues to rise, the results around BMI for age are contradictory.

The associated risk of autoimmune diseases with CD is 3–10

times higher when compared to the general population (2). Thus,

international guidelines advocate screening for CD in patients

with autoimmune disorders such as type 1 DM, autoimmune

thyroiditis, growth delay, unexplained anaemia and Down’s

syndrome as these are more prevalent in children with CD

(9, 11, 12). Based on the prevalence of diabetes type 1 in the

general population estimated to be 0.3% (38), the noteworthy

finding of a high prevalence of 30% for type 1 diabetes among

the patients confirmed with CD indicates the importance of

screening for other autoimmune diseases in individuals with CD.

Similarly, it emphasizes the need to screen for CD in patients

diagnosed with any autoimmune disease.

On the other hand, our study estimated the prevalence of CD

among multiple “at-risk” categories. The high prevalence of CD

among diabetic patients supports the evidence from previous

studies where the detection of CD was 6 times higher in type 1

diabetes patients than the general population (39–42). It is

worth noting that in our study, all seven patients who were

diagnosed with both diabetes and CD did not show any

symptoms of CD, and their CD would have gone undiagnosed

if they were not screened based on the international screening

guidelines.

Another autoimmune disease that was reported in two

patients was the autoimmune thyroid disease. It is well known

that patients with CD are at increased risk of developing

thyroid disease and that was evident in a large population study

conducted in Italy where individuals with CD had 4.64
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increased risk of developing hypothyroidism (43). On the other

hand, the prevalence of CD was also higher in children with

autoimmune thyroid disease than the general population. CD

pooled prevalence of 6,024 patients with autoimmune thyroid

disease was reported as 2.6% in a meta-analysis published in

2015 (44). The above mentioned suggest that screening for CD

in patients who were diagnosed with other autoimmune

diseases is mandatory and might save the children from a

severe form of CD (45).

In the present study, a main reason to screen paediatric

patients for CD was the delay in growth. Of the 133 who had

growth retardation, three were diagnosed with CD. The main

reason for children with CD to be shorter and with less weight

than their peers is the gastrointestinal malabsorption which

leads to nutritional deficiency (46, 47). Moreover, some of CD

patients had a growth hormone deficiency which might cause a

marked delay in growth. That coexistence of CD and growth

hormone deficiency has been reported in a recent prospective

multicenter Saudi study where children’s growth was improved

after growth hormone replacement therapy (48). Unfortunately,

in our study there are no further details on the growth

hormone levels among the patients and therefor can’t relate

both factors to each other.

Anaemia was identified according to the children’s age-based

haemoglobin levels. Low haemoglobin levels were evident in 30%

of CD patients, in addition to that, unexplained anaemia was the

sole reason for screening in 28 of the children screened. The

association between CD in children and anaemia is well

observable in previous studies (49, 50). In our patients, as a

manifestation of micronutrients absorption impairment, four

patients (22%) of the children had low levels of haemoglobin,

serum ferritin and Vit D and that was expressed by severe

damage in their intestinal mucosa with near total villous atrophy

of the intestinal villi.

Multiple syndromes have also been associated with CD.

The association between CD and Down’s syndrome has been

studied in a nationwide Swedish case-control study where

researchers found a significantly increased prevalence of Down’s

syndrome among the CD patients as compared to 53,887 CD

free controls (51). Due to the limited sample size in our study, a

comprehensive investigation into the genuine association between

Down’s syndrome and CD was unattainable. This was due to the

fact that out of the 22 pediatric patients with Down’s syndrome,

only one of them was diagnosed with CD.

There are important limitations to consider when interpreting

the findings of the study. It is important to note that future studies

with larger sample sizes and a comparator group from the general

population may provide a more comprehensive understanding of

CD prevalence and associated factors in the UAE population.

Hence, findings in this study should not be generalized to whole

population in the UAE. Additionally, it would be beneficial for

future studies to collect additional data on factors such as growth

hormone levels to better understand the relationship between CD

and growth delay. Additionally, future studies may consider

exploring the cost-effectiveness of such screening measures for

CD among “at-risk” populations.
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Nevertheless, this is the first study to provide a foundation for

further studies to be conducted in the UAE to gain a better

understanding of the prevalence and characteristics of CD in

children, associated comorbidities, and the long-term outcomes

of these children. The identification of patients with CD was

based on serological investigation of Anti-tTG IgA and

confirmation histopathologically. Reporting on the prevalence of

CD among “at-risk” groups supports prioritizing specific patients

for CD screening.
Conclusion

Three out of every 100 paediatric patients who were screened

for CD were confirmed to have the condition. Early diagnosis

and management of CD can lead to improved health

outcomes and prevent long-term complications. Therefore,

screening children who have symptoms or belong to at-risk

groups can be a cost-effective way to identify and manage CD

in a timely manner.
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