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ABSTRACT

Background: Celiac disease (CD) is a chronic disease of immune-mediated damage to the small intestine resulting in
variable symptoms of malabsorption. Iron deficiency anaemia (IDA) is one such frequent symptom. As these are high
percentages for celiac disease in patients presenting with iron deficiency anaemia, the study's main aim was to
determine the frequency of celiac disease in children presenting with IDA.

Material and Methods: It was a descriptive cross-sectional study conducted at Children's Hospital & the Institute of
Child Health, Multan, for a duration of 6 months from 16th January 2020 to 15th July 2020. A total of 132 patients
were enrolled; we included patients from Ages one year to 14 years of both genders, newly diagnosed patients with iron
deficiency anaemia who are not taking treatment for this, we studied age, sex, duration of anaemia, the severity of
anaemia, we investigated Hb, serum ferritin, anti-tissue transglutaminase antibodies level and endoscopic biopsy done.
Results: We enrolled 132 patients presenting with IDA. Among all 132 patients, CD was found in 23 (17.4%) Mean
age of the patients was 7.61+4.21 years. The mean value of the duration of anaemia of the patients was 20.39+6.17 days.
60(45.45%) patients were male, and 72 (54.55%) were female.

Conclusion: The frequency of CD in children with iron deficiency is found to be 17.4%. Therefore, we recommend a
Multicenter study at regional and national levels to assess the disease burden and early diagnosis for appropriate and

timely management of this vulnerable population.
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INTRODUCTION

Celiac disease (CD) or non-tropical sprue is an
autoimmune disease characterised by enteropathy due
to antibody-mediated damage to the proximal portion
of the small bowel resulting in villous atrophy,
hypertrophy of crypts and increased intraepithelial
lymphocytosis.” Its cause is hypersensitivity to gluten, a
protein in wheat, barley, and rye flour. Genetic
predisposition to this hypersensitivity plays a significant
role in the aetiology of this disease.” CD is associated
with HLA DQ2/DQ8. However, environmental and
immunologic factors also contribute to its development,
with only 4% of the genetically susceptible persons
developing the discase manifestations after the
introduction of gluten in the diet.® Also, high titers of,
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Anti-Endomysial antibodies (Anti-EMA), Anti-Tissue
Transglutaminase (Ant-TTG) antibodies) and And
Deaminated Gliadin (DGP) is found in patients of
celiac disease.

Abdominal distension, loss of appetite and chronic
diarrhoea  are frequently encountered clinical
presentations. Subsequent manifestations of CD include
malabsorption of nutrients, with disturbance in iron
absorption being the most important. '7 However, in
children during their growing age, the failure to grow
normally with resultant short stature and iron
deficiency anaemia are common presentations.'”’

Iron deficiency anaemia (IDA) is a public health
problem worldwide.? Deficiencies of other nutrients
like folic acid and vitamin B12 also predispose to the
development of anaemia because of malabsorption
associated with CD. However, iron deficiency appears
to be clinically more associated in this regard.” Cekin
and Co-Authors reported the prevalence of CD in
patients presenting with iron deficiency anaemia to be
7.14%.> In the Northern Indian tertiary-care hospital
outpatient setting, Celiac disease was associated with
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4% of children presenting with moderate-to-severe
anemia recent study.

Most of the Pakistani population suffers from IDA
especially pregnant women, nursing mothers and
children. CD disease often goes undiagnosed when
presented as IDA because local data on its prevalence
and aetiology needs to be more comprehensive in
Pakistan. A complete workup to find the cause,
especially for CD, could be improved. Failure of oral
iron supplementations in settings of IDA should raise
the suspicion of CD.> This study aims to determine the
frequency of CD in children presenting with iron
deficiency anaemia in one of the tertiary care referral
centres in the Southern Punjab region of Pakistan.

PATIENTS AND METHODS

This cross-sectional observational study was conducted
at the Department of Pediatric Gastroenterology
Children's Hospital & the Institute of Child Health,
Multan, for six months from 16th January 2020 to 15th
July 2020. It aimed to determine the frequency of CD
in children presenting with IDA. Permission from the
institution's ethical review board was obtained, and a
sample size of 132 was calculated, keeping a 95%
confidence interval and a 5 % margin of error with an
expected prevalence of 21.3%. Celiac disease was
diagnosed as either having Anti-TTG IgA levels greater
than 90 w/ml or IgA levels between 18 to 90 w/ml with
endoscopic  duodenal biopsy showing histological
features suggestive of CD (intraepithelial lymphocytes
>30/100 enterocytes-duodenum, hyperplastic crypts
positive in histopathology, partial or total villous
atrophy). At the same time, IDA was declared for
patients having haemoglobin < 9mg /dl and a ferritin
level of <15ug/L. Pediatric patients of age range from 1
year to 14 years from both gender who were newly
diagnosed with IDA and had not taken any treatment
were included in this study. Patients with a history of
recurrent bleeding, a gluten-free diet, and chronic liver
or kidney disease were excluded from the study. In
addition, all the anaemic patients with congenital
malformations (malrotation of the gut, Down's
syndrome, etc.) diagnosed based on dysmorphic features
on physical examination were also excluded.

Anaemic children were examined in haematology
OPD, and those children who fulfilled the criteria were
recruited for the study. After explaining the risks and
benefits, written informed consent was taken from the
parents/guardians. IDA was diagnosed and was further
assessed for its severity as mild (Hb, 8-9mg/dl),
moderate (Hb 7-8mg/dl), and severe (Hb <7mg/dl).

Then serum sample for anti-tissue transglutaminase IgA
level was sent. If this level was less than 90u/ml or
between 18-90u/ml, then an endoscopic duodenal
biopsy for histological evidence was sent, and a
diagnosis of CD was confirmed.

Parameters studied included demographic details,
duration of anaemia by history, body weight, the
severity of anaemia, Hb, serum ferritin, anti-T'TG IgA
level, biopsy result and presence of celiac disease. Data
were entered in a pre-designed Performa. Outcome
variables included the presence of CD and IDA. Data
was entered in SPSS version 23.0. Mean and standard
deviation was calculated for the quantitative variables
like age, body weight and duration of anaemia. In
contrast, frequencies and percentages were determined
for qualitative variables like outcome variables
(frequency of celiac disease) and gender.

Effect modifier like age, sex, duration of anaemia
and severity of anaemia was controlled by stratification
to see the effects of these on outcomes variable. The
chi-square  test determined and analysed the
relationship between anti-tissue transglutaminase (anti-
TG) IgA level >90u/ml and the severity of anaemia. A
P-value of less than 0.05 was taken as significant.

RESULTS

One Hundred thirty-two enrolled IDA patients, the
mean age of the patients was 7.61+4.21 years (range 1-
14 years). The mean weight of the patients was
26371193 kg in table 1. A total of 60(45.45%)
patients were male, and 72 (54.55%) were females in
table#3.

Table 1:
Minimum Maximum Mean SD
Age 1 14 7.61 4.21
Weight 8 20 26.37 11.93

Table 2: Relationship of the stratified variable with Celiac Disease.

Variable Celiac Disease p-Value
Yes No
>7 years (68) 13 55 0.597
Age 10 54
< 7 years
Male (60) 11 49 0.802
Gender 12 60
Female(72)
>20days (68) 10 58 0.396
Duration of the Disease 13 51
< 20 days (64)
Mild(33) 3 30 0.04
Severity of Anemia Moderate (58) 8 50
Severe (41) 12 29
Yes (18) 18 0 0.000
Ig A levels greater than 90u/ml 5 109
No (114)
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Severe anaemia was found in 41 (31.06%) patients,
moderate anaemia was found in 58 (43.94%) patients,
and mild anaemia was found in 33 (25%) patients. In
our study, the mean value of the duration of anaemia of
the patients was 20.39£6.17 days with a minimum and
maximum duration of 10 & 30 days, respectively. The
frequency distribution of gender, the severity of
anaemia, and anti-tissue transglutaminase IgA level. The
CD was found in 23 (17.42%) (Table 2)

The stratified results for age, gender and duration
of disease revealed no statistical significance with CD
(p-value>0.05). However, the severity of anaemia and Ig
A levels greater than 90u/ml were associated with CD
with a significant p-value of 0.04 and 0.000, respectively.
The descriptive details of stratified variables and their
relationship with CD are well depicted in Table 5.

DISCUSSION

CD is a chronic immune-mediated disease that
manifests itself after exposure to gluten in genetically
predisposed individuals. The symptoms range from
asymptomatic to gastrointestinal disturbance to atypical
symptoms of malabsorption like IDA. Due to this
reason, the diagnosis of CD is often missed when
presented with atypical symptoms. Therefore, this study
aimed to find the prevalence of CD and hence the
burden of disease in children of IDA.

This study found CD in 17.42% (23) of children
presenting with IDA. This percentage depicts higher
proportion and undiagnosed pool of CD. In a study by
Shafat Khatoon, Aijaz Ahmed , Shazia Yousaf , the
prevalence of celiac disease in iron deficiency anaemia is
11%.! In another study by Cekin AH, Cekin Y, Sezer C,
the prevalence of celiac disease in iron deficiency
anaemia is 7.14%.% This pool needs further timely
referral. A study from India reported higher percentages
of up to 37% of CD in IDA children.” Whereas
contrasting results of lower percentages of CD in a
study by Cekin AH, Cekin Y, Sezer C, the prevalence of
celiac disease is 7.14% more than current studies, have
been reported in India. A study from Iran reported
10.4% (42) CD in 402 enrolled patients of IDA." So,
the literature varies in the prevalence of CD in patients
of IDA.

A recent meta-analysis of the association of celiac
disease with IDA was made from 18 studies. It included
2998 patients (adults and children). The diagnosis of
CD made by different tools like serology and biopsy
were both considered separately. The analysis reported
a cumulative percentage of 4.8% of CD in patients
presented as IDA."" This is in contrast to the current
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study but this involved population from the West. Asian
population varies in disease burden greater than
Furope. Further increased burden of IDA and less
disease screening or diagnosis due to limited resources
could be the possible cause of these different results in
Pakistan. Larger multicenter screening studies at the
national level are required to find out more precise
prevalence and association of IDA with CD.

In this study, all patients having anti-T'G IgA levels
greater than 90u/ml were found to have CD, whereas
only five out of 114 patients had the CD with IgA levels
less than 90. This data proves anti-T'G IgA levels are
sensitive and specific in diagnosing CD. This fact has
been confirmed by several other studies as well. *

Forty-one patients with severe anaemia and the
severity were found to be significantly associated
(p=0.04) with CD. The degree of anaemia in the patient
is also related to CD since it involves destroying the
small intestine's absorbing wvilli. This observation is
consistent with another recent study conducted in
Pakistan. '

There are a few limitations to our study. It was a
single-centre study with a limited sample size and was
biased to a specific area of the country. A large
multicenter study involving different regions of
Pakistan is recommended considering the massive
burden of IDA in the country.

CONCLUSION

The frequency of CD in patients with iron deficiency
was 17.42%. The study may pave the way for the doctor
community to keep a high index of suspicion for CD in
children with IDA. These findings may also urge them
refer the children early to specialist centres for further
screening and management
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