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ABSTRACT

Coeliac disease (CD) is an immune-mediated
systemic disorder caused by the ingestion of
gluten. In children, it may present with intestinal
or extra-intestinal manifestations such as diarrhoea,
weight loss, iron deficiency anaemia or faltering
growth. Diagnosis is confirmed by small bowel
biopsies showing histological changes consistent
with enteropathy. In 2012, the European Society
for Paediatric Gastroenterology, Hepatology and
Nutrition revised the CD guidelines and suggested
that, in a selective group of symptomatic children,
CD can be diagnosed without the need for small-
bowel biopsies. Management of CD is through
strict adherence to a life-long gluten-free diet
(GFD). CD is of great public health significance
as its prevalence in developing countries has been
found to be similar to that in developed countries.
Early recognition and treatment improves
prognosis. Patients and families require long term
support to enable effective adherence to a GFD
lifestyle. This alone can be challenging, but through

support of health professionals and dietitians, can
improve patient outcomes. In resource-limited
settings medical professionals need to be creative
in formulating cheaper and locally sourced gluten
free options in close cooperation with the dietitians
thereby ensuring availability of gluten free food
items at affordable prices. In this paper, we gave an
overview of the subject followed by authors’ view
to emphasize the need for improved awareness in
resource-limited settings.
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INTRODUCTION

Coeliac disease (CD) is a complex immune-
mediated systemic disorder caused by the ingestion
of gluten and related prolamines in genetically
predisposed individuals. It is characterised by a
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range of gluten dependent clinical manifestations,
CD-specific antibodies, strong association with
human leukocyte antigen (HLA) DQ2 and/or
DQS8 haplotypes and enteropathy [1]. The three
main gluten containing food groups are wheat,
rye and barley [2]. CD classically presents with
gastrointestinal manifestations, such as diarrhoea,
abdominal pain and weight loss [3]. CD is now
increasingly being recognised as a multi-organ
condition with serious morbidity [4]. CD has
historically been considered a disease of the
developed world, where wheat remains the staple
diet [3]. In this journal, Suliman and Hassan in
1977 [5] published the first case series of CD from
Sudan in four children who had gastrointestinal
symptoms, such as diarrhoea, abdominal bloating,
constipation, weight loss and steatorrhoea.

EPIDEMIOLOGY

CD has traditionally been viewed as a disease of
the Western world [3,4]. The prevalence of CD has
changed exponentially from 1:3,000 (United States
of America) [6] to as high as 2.4:100 (Finland) [7].
The current prevalence of CD in children and young
people in the UK is 1% [8]. It has been identified
from the confidential Avon Longitudinal Study of
Parents and Children that 1% of children were IgA
based anti-endomysial antibody (EMA) positive
by 7 years of age, and therefore likely to have
subclinical CD; however, <0.1% were reported
to be on a gluten-free diet (GFD) following a
histologically confirmed diagnosis of CD [8].

Clear countrywide prevalence data are lacking
for the developing countries; however, there are

Table 1. Clinical manifestations of CD.

suggestions that the prevalence of CD may not
be dissimilar. A community based cross-sectional
study from India with 10,488 participants, found
the prevalence of CD to be 1.04% [9].

A Sudanese study where 172 patients with
suspected CD were investigated, 128/172 (74%)
had confirmed CD and 105/128 (82%) were
aged <20 years [10]. 64/105 had gastrointestinal
symptoms and the remainder (n = 41) had extra-
intestinal manifestations, such as stunted growth,
bone or joint pain, anaemia, skin manifestations
and peripheral neuropathy [10]. Another Sudanese
study where 38/60 (63%) were aged <20 years,
revealed the most common symptoms as chronic
diarrhoea, followed by iron deficiency anaemia,
weight loss, abdominal pain, and delayed
growth and puberty [11]. A prospective hospital-
based Sudanese study looked at 80 children
(aged 15 months—18 years) who presented with
poor appetite, weight loss, pallor and proximal
muscle wasting [12]. 30/80 was deemed strongly
suspicious following serological testing and 18/30
got diagnosed with CD following endoscopy and
biopsies. The remaining 12 were left undiagnosed
as consent for endoscopy was refused by parents/
guardians [12].

CLINICAL FEATURES

Clinical signs and symptoms of CD can be varied,
non-specific and wide-ranging as evident from
the discussion above [3,10-13]. The symptoms
can be broadly divided into intestinal and extra-
intestinal manifestations (Table 1) [1,10-13,17].
A study from India showed that the mean age

Intestinal symptoms of CD

Extra-intestinal symptoms of CD

Recurrent abdominal pain

Abdominal distention (bloated appearance)
Abdominal cramping

Persistent or intermittent diarrhoea
Constipation

Vomiting

Faltering growth

Unexplained iron deficiency anaemia
Unexpected weight loss

Delayed onset of puberty

Dental enamel defects

Dermatitis herpetiformis

Recurrent aphthous stomatitis

Arthropathy/arthralgia
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Table 2. Asymptomatic children at high risk of CD.

First-degree relative with CD
Type 1 diabetes mellitus
Down'’s syndrome

Selective IgA deficiency
Autoimmune thyroid disease
Turner syndrome

Williams syndrome

Autoimmune liver disease

of diagnosis of CD in children presenting with
extra-intestinal manifestations was higher (6.9
+ 2.9 years), compared to diarrhoeal-related CD
(5.8 £2.8 years) [14].

However, it is important to note that CD can also
be asymptomatic at presentation, especially in
children from high risk groups (Table 2) [1,13,16].
In an Asian study where 94 first-degree relatives
of index cases of CD were studied, 78/91 had a
positive HLA-DQ2/8 haplotype (86%) and 4/91
(4.4%) were confirmed with CD via histological
diagnosis [15]. A literature review studying
the coexistence of CD and type-1 diabetes
mellitus (T-1DM) in children where four African
studies were included showed a prevalence of
histologically confirmed CD between 4% and
16.4% [16].

There is an increasing interest in the association
of CD with neuropsychiatric disorders in children.
A Swedish registry-based matched nationwide
cohort study with 10,903 children with CD (aged
<18 years) and their siblings (n =12,710) reported
that children with CD had a 1.4-fold greater
risk of developing future psychiatric disorders,
e.g., mood disorders, anxiety disorders, eating
disorders, behavioural disorders, attention deficit
hyperactivity disorder (ADHD), autistic spectrum
disorders and intellectual disability [18]. In a
small Italian study of 67 ADHD patients (mean
age 11.4 years), 10/67 (=15%) were positive for
CD who reported significant improvement in
their behaviour and functioning after initiation of
the GFD [19]. Other larger studies and systematic
reviews, however, have not demonstrated a similar
increased prevalence of CD with ADHD; hence,
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routine screening for neither CD nor empirical
initiation of GFD is recommended [20-22].

It is important to consider a set of differential
diagnoses in cases where CD is suspected;
however, the anti-tissue transglutaminase
[anti-tTG] and small bowel biopsies remain
inconclusive. Other pathologies to consider
include: autoimmune enteropathy, cow’s milk
protein intolerance, Crohn’s disease, wheat
intolerance, irritable bowel syndrome, post-
enteritis  syndrome, environmental enteric
dysfunction, giardiasis, Whipple disease,
spontaneous intestinal bacterial overgrowth and
common variable immunodeficiency [17].

DIAGNOSIS

Obtaining a focused history and maintaining a
suspicion of CD based on symptoms is the first
step in diagnosing CD (Table 1). A detailed
physical examination should aim to recognise both
intestinal and extra-intestinal manifestations. The
height and weight of children should be plotted
on an appropriate growth chart [4].

Any child displaying signs or symptoms
suggestive of CD should undergo screening blood
tests with anti-tTG and immunoglobulin A (IgA)
levels, as 1.7%—8% of children with CD are known
to be IgA deficient [1,13]. The current diagnostic
assays for anti-tTG are quantitative and have high
sensitivity and specificity. It is now recognised
that this reach >98% when the anti-tTG levels
are greater than 10-times (10%) the upper limit of
normal (ULN) for the assay [1]. The gold standard
for diagnosis of CD had been a positive anti-tTG
result and small bowel enteropathy identified on
endoscopic small-bowel biopsies. The currently
agreed international standard for multiple small
bowel biopsies are to obtain at least two biopsies
from duodenal bulb and four biopsies from second
part of duodenum [1,3,23].

In 2012, the European Society for Paediatric

Gastroenterology, Hepatology and Nutrition
(ESPGHAN) critically reviewed and
acknowledged the changing scenario in

epidemiology and improvements in diagnostic
modalities and suggested a non-biopsy pathway
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(NBP) for diagnosis of CD provided following
criteria are fulfilled [1,13]:

* Symptoms attributable to CD.

* Anti-tTG titre >10x ULN.

* Positive EMA or a second anti-tTG >10x
ULN (if EMA is not available).

* Positive HLA-DQ2 and/or
haplotype.

HLA-DQS

There are a number of studies from Europe which
confirm that the NBP provides a secure pathway
for diagnosis. An Indian study also showed that
of the 51/176 children who had anti-tTG >10x
ULN, all had a confirmed histological diagnosis
of CD [23], highlighting the applicability of this
criteria in resource-limited settings. However,
anti-tTG titres vary dependent on the assay used
[24]. It is important that anti-tTG assay available
from a particular laboratory is compared with
retrospective histological data of confirmed CD
patients for that specific centre, to ensure its
specificity remains high [1].

The role of HLA-DQ2/DQS8 assay in supporting
the NBP has been questioned [25]. This is because
approximately 30%-40% of the Caucasian
population are HLA-DQ2 haplotype positive
and only 1% develops CD [1]. A small Libyan
study with 31 children with CD (median age
9.2 years) and 156 healthy controls (median age
10.9 years) confirm that although the presence
of HLA-DQ2/DQS8 haplotype is similar in CD
patients to that in Italy; however, the controls had
higher positive HLA-DQ2/DQ8 when compared
to Italian populations studies [26]. Routine HLA-
DQ2/DQ8 genotyping is not indicated for CD
screening even in children from high-risk groups
(Table 2).

HLA-DQ2/DQ8 testing may, however, have a
role in situations when the diagnosis is uncertain
as a negative test renders CD highly unlikely [1].
Examples of such situations are:

* Negative CD specific antibodies and mild
infiltrative changes in small-bowel biopsy
specimens.

* Mildly raised anti-tTG levels with minimal
or no symptoms and no histological changes
suggestive of CD on small bowel biopsy
specimens.

MANAGEMENT

A lifelong strict GFD is the only treatment
currently available for CD [1,4,13]. Serological re-
testing in 612 months is required as normalisation
of anti-tTG levels indicates a good response and
adherence to the GFD [1,13]. Cross reactivity with
gluten free (GF) oats is reported in 5% and hence is
best introduced after normalisation of the anti-tTG
levels [13]. Regular paediatric and dietetic review
is required for clinical and serological follow up, to
reinforce compliance and for monitoring response
to the treatment [1,13] and correction of specific
nutrient deficiencies (iron, vitamin D, folic acid,
etc.) [4]. Annual review allows monitoring of
growth and development and detection of other
developing associated autoimmune conditions
(e.g., T-1 DM, hypothyroidism) [1,13].

GF products are defined as food items containing
less than 20 parts per million (ppm) of gluten,
i.e., 20 mg of gluten per kilogram of food [27].
GF products are now easily available in the
developed countries at higher costs. These include
similar alternatives as traditional food items, e.g.,
pasta, bread and cereals in GF options but these
do not have the same nutrient value compared to
their gluten-containing counterparts [28]. A GF
checklist is available for free from the Coeliac
K [29]. However, several recent studies show
that food items labelled as GF and available from
supermarket shelves or purchased in bakeries
may not maintain the strict GF food standards:

* Italian study: 9% of the 200 products tested
contained >20 ppm of gluten [30].

* Australian cross-sectional study: 300 food
items labelled GF identified 2.7% of those
products were above the threshold of >20
ppm of gluten [31].

* Brazilian study of 25 bakeries found that of
the 130 samples taken, 21.5% were above
the threshold of >20 ppm of gluten [32].

In resource-limited settings, the clinicians and
dietitians need to provide families with effective
and innovative solutions to sustain a lifelong GFD.
Locally produced alternatives, such as non-gluten
cereals (rice and corn), psuedocereals (quinoa and
buckwheat) and minor cereals (millet and teff) are
good examples [33].
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Children and families should be counselled by a
paediatric dietitian or dietitian with experience in
managing paediatric CD, to gain an understanding of
the importance of adhering to a GFD [1,4,13,17]. It
is important that the dietitian understands the culture-
specific dietary needs, and counselling about GFD be
tailored to suit that and provide advice on substitute
food items to ensure good adherence [17,33]. Families
need to be informed that separate toasters, chopping
boards, cooking utensils, knives, baking trays, butter
dish and freezer compartments should be used to
avoid cross-contamination of gluten-containing
foods within households and specific precautions
is needed to check the constituents of a dish when
eating-out [17]. Cross-contamination of food is a
major challenge for the families and often leads to
the whole family maintaining a GF environment.

CD patients are also recommended to receive
the pneumococcal vaccination [13]. First-degree
relatives should also undergo screening for CD
due to its increased prevalence within this high-
risk population group [1,13,15].

PROGNOSIS

The outlook for children with CD is generally good
if strict adherence to a GFD is maintained. Within a
fewmonths of commencing the GFD, patients should
see an improvement in both gastrointestinal and
extra-intestinal symptoms, including corrections of
nutrient deficiencies, alleviated fatigue and reduced
arthralgia [1,2,13]. A prospective study, undertaken
in Delhi, of children diagnosed late with CD (aged
2.25-10 years) found adherence to a GFD, over a
4-year period, led to a normalisation of body mass
index and a significant improvement in height-for-
age Z score [34]. However, a lack of diagnosis or
failure to follow a strict GFD can result in long-
term adverse health outcomes, such as persistent
gastrointestinal symptoms and a predisposition
to complications, including: impaired nutrition
and growth, disordered progression of puberty,
infertility, osteoporosis, pathological fractures or
small bowel lymphoma [1,4,10,13].

AUTHORS’ VIEW

As highlighted above, studies from developing
countries show that the prevalence of CD
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is almost equal to that of the Western world
[35]. CD should always be considered in the
differential diagnosis in children presenting with
any single or combination of the features (Table
1), such as diarrhoea, weight loss, faltering
growth or anaemia. Early recognition, diagnosis
and treatment with a GFD are associated
with better outcomes [3], including symptom
resolution, correction of nutritional deficiencies
and reduction in long-term complications.

A major hindrance to a confirmatory diagnosis in
resource-limited settings is likely to be the limited
availability of standardised anti-tTG assays,
paediatric endoscopic facilities and anaesthetists
with expertise to administer general anaesthesia to
children [4,36]. The 2012 ESPGHAN guidelines
recommending the option for NBP in a selective
group of symptomatic children whose anti-tTG
is >10x ULN, may prove beneficial for a large
number of children in these settings. Although the
ESPGHAN guidelines suggest the need for HLA-
DQ2/8 testing for diagnostic confirmation via the
NBP, a recently published multi-national study
(ProCeDE) with 645 children, suggested that HLA
analysis is not necessary for an accurate diagnosis
of CD [25]. It is hoped that the next revision of
the ESPGHAN guidelines will suggest making a
diagnosis of CD via NBP based on anti-tTG >10x
ULN alone in symptomatic children, without the
need for HLA testing. This will enable its wider
usage, especially in resource-limited settings.

Unfortunately, adherence to the GFD can be
challenging in resource-limited settings, where
gluten-containing foods form a staple part of
patients’ diets, and finding an equivalent GF
substitute may prove difficult through their extra
expense and limited availability [1,2]. Problems
can also occur due to a lack of information
surrounding gluten-containing products and
ways in which gluten contamination can occur
during cooking, storage and serving [2]. It is
important that medical professionals in resource-
limited settings work closely with their dietitian
colleagues to formulate good quality GF food
items, which then can be produced locally, in
bulk, to bring down the production costs and
enhance easier availability of these to the local
communities at a cheaper price.
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Although GFD is beneficial to those with CD, it
needs to be highlighted to the general population
that a GFD is not necessarily a healthy lifestyle
choice, and can have a negative impact, including
undesirable weight gain, unbalanced diet, causing
social restrictions and long-term health issues in
adult life [2,37]. Parents need to make the dentist
aware of their child’s diagnosis of CD as case
studies have highlighted the use of gluten containing
materials in dental treatment which may cause an
inadvertent but on-going exposure to gluten causing
deleterious effect on the child’s health [38].

It is important to support children diagnosed
with CD by providing repeated counselling and
advice regarding how to overcome the challenges
associated with a GFD, the onus of which may
often lie with primary care health professionals
in the developing countries [2]. Advice can be
given surrounding which foods to avoid, where
to locally source affordable GF food substitutes
and how to avoid accidental gluten contamination
when eating-out (e.g., school meals, restaurants,
weddings and festivals). These supportive
management strategies are likely to reciprocate
the findings of a study from India where the
adherence to GFD improved from 53% to 92%
after 6 months of intensive counselling [39].

CONCLUSION

CD is now a common condition in both developed
and developing world with significant burden to the
health systems and families. It can be a challenging
condition to diagnose and manage due to resource
limitations and its wide-ranging symptoms. Health
professionals have an important role in identifying
and securely confirming the diagnosis of CD. The
NBP provides a less expensive option to confirm
diagnosis of CD; however, its implementation
needs to be very carefully considered in resource-
limited countries. A greater challenge in this
setting is maintaining strict adherence to a GFD
with innovative use of locally produced resources,
on-going counselling and health education.

REFERENCES

1. Husby S, Koletzko S, Korponay-Szabd IR, Mearin
ML, Phillips A, Shamir R, et al. European Society
for Pediatric Gastroenterology, Hepatology,

10.

11.

12.

and Nutrition guidelines for the diagnosis of
coeliac disease. J Pediatr Gastroenterol Nutr.
2012;54:136-60. https://doi.org/10.1097/
MPG.0b013e31821a23d0

See JA, Kaukinen K, Makharia GK, Gibson PR,
Murray JA. Practical insights into gluten-free diets.
Nat Rev Gastroenterol Hepatol. 2015;12:580-91.
https://doi.org/10.1038/nrgastro.2015.156

Ramakrishna BS. Celiac disease: can we avert the
impending epidemic in India? Indian J Med Res.
2011;133:5-8.

Paul SP, Mazhar H, Spray CH. Applicability of
the new ESPGHAN guidelines for diagnosing
coeliac disease in children from resource limited
countries. J Coll Physicians Surg Pak. 2015;25:455—
7. https://doi.org/06.2015/JCPSP.455457

Suliman G, Hassan M. Coeliac disease in Sudanese
children. Sudan J Paediatr. 1977;59-63.

Dubé C, Rostom A, Sy R, Cranney A, Saloojee
N, Garritty C, et al. The prevalence of celiac
disease in average-risk and at-risk Western
European populations: a systematic review.
Gastroenterology. 2005;128:557-67. https://doi.
org/10.1053/j.gastro.2005.02.014

Mustalahti K, Catassi C, Reunanen A, Fabiani E,
Heier M, McMiillan S, et al. The prevalence of
celiac disease in Europe: results of a centralized,
international mass screening project. Ann Med.
2010;42:587-95. https://doi.org/10.3109/07853
890.2010.505931

Bingley PJ, Williams AJ, Norcross AJ, Unsworth DJ,
LockRJ, Ness AR, etal. Undiagnosed coeliacdisease
at age seven: population based prospective birth
cohort study. BMJ. 2004;328:322-3. https://doi.
org/10.1136/bm;.328.7435.322

Makharia GK, Verma AK, Amarchand R,
Bhatnagar S, Das P, Goswami A, et al. Prevalence
of celiac disease in the northern part of India: a
community based study. ] Gastroenterol Hepatol.
2011;26:894-900. https://doi.org/10.1111/
j-1440-1746.2010.06606.x

Ageep A. Celiac disease in the red state sea of
Sudan. Trop Gastroenterol. 2012;33:118-22.
https://doi.org/10.7869/tg.2012.28

Mokhtar M, Mekki S, Mudawi H, Sulaiman
S, Tahir M, Tigani M, et al. Histopathological
features of coeliac disease in a sample of
Sudanese patients. Malaysian J Pathol 2016;
38:267-72.

Mohammed |, Karrar Z, EI-Safi S. Coeliac disease
in Sudanese children with clinical features
suggestive of the disease. East Mediterr Health J.
2006;12:582-9.

http://www.sudanjp.org
https://www/sudanjp.com

Il


https://doi.org/10.1097/MPG.0b013e31821a23d0
https://doi.org/10.1097/MPG.0b013e31821a23d0
https://doi.org/10.1038/nrgastro.2015.156
https://doi.org/06.2015/JCPSP.455457
https://doi.org/10.1053/j.gastro.2005.02.014
https://doi.org/10.1053/j.gastro.2005.02.014
https://doi.org/10.3109/07853890.2010.505931
https://doi.org/10.3109/07853890.2010.505931
https://doi.org/10.1136/bmj.328.7435.322
https://doi.org/10.1136/bmj.328.7435.322
https://doi.org/10.1111/j.1440-1746.2010.06606.x
https://doi.org/10.1111/j.1440-1746.2010.06606.x
https://doi.org/10.7869/tg.2012.28

SUDANESE JOURNAL OF PAEDBIATRICS

2019; Vol 19, Issue No. 1

13.

14.

15.

16.

17.

18.

19.
20.
21.

22.

23.

12

Murch S, Jenkins H, Auth M, Bremner R, Butt A,
France S, et al. Joint BSPGHAN and Coeliac UK
guidelines for the diagnosis and management
of coeliac disease in children. Arch Dis Child.
2013;98:806-11. https://doi.org/10.1136/
archdischild-2013-303996

Bhattacharya M, Kapoor S, Dubey AP. Celiac
disease presentation in a tertiary referral centre
in India: current scenario. Indian J Gastroenterol
2013;32:98-102. https://doi.org/10.1007/
$12664-012-0240-y

Srivastava A, Yachha SK, Mathias A, Parveen F,
Poddar U, Agrawal S. Prevalence, human leukocyte
antigen typing and strategy for screening
among Asian first-degree relatives of children
with celiac disease. J Gastroenterol Hepatol.
2010;25:319-24. https://doi.org/10.1111/j.1440-
1746.2009.06044.x

Szaflarska-Poptawska A. Coexistence of coeliac
disease and type 1 diabetes. Prz Gastroenterol.
2014;9:11-7. https://doi.org/10.5114/
pg.2014.40844

Paul SP, Spray C. Coeliac disease in children: a
diagnostic challenge. Br J Fam Med. 2013;1:5-8.
Butwicka A, Lichtenstein P, Frisén L, Almqvist
C, Larsson H, Ludvigsson JF. Celiac disease
is associated with childhood psychiatric
disorders: a population-based study. J Pediatr.
2017;184:87-93.el.  https://doi.org/10.1016/].
jpeds.2017.01.043

Niederhofer H. Association of attention-deficit/
hyperactivity disorder and celiac disease: a
brief report. Prim Care Companion CNS Disord.
2011;13. pii:  PCC.10br01104. https://doi.
org/10.4088/PCC.10br01104

Gungor S, Celiloglu 0OS, Ozcan 0O, Raif SG,
Selimoglu MA. Frequency of celiac disease in
attention-deficit/hyperactivity disorder. J Pediatr
Gastroenterol Nutr. 2013;56:211-4. https://doi.
org/10.1097/MPG.0b013e318272b7bc

Ertlirk E, Wouters S, Imeraj L, Lampo A. Association
of ADHD and celiac disease: what is the evidence?
A systematic review of the literature. J Atten
Disord. 2016;1087054715611493 [Epub ahead of
print].

Kumperscak HG, Rebec ZK, Sobocan S, Fras
VT, Dolinsek J. Prevalence of celiac disease is
not increased in ADHD sample. J Atten Disord.
2016;1087054716666953 [Epub ahead of print].

Bharadia L, Kanojiya L, Choudhary S, Shivpuri
D. Celiac disease—a case series from North
India. Indian J Pediatr. 2016;83:89. https://doi.
org/10.1007/s12098-015-1790-7

http://www.sudanjp.org
https://www/sudanjp.com

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Paul SP, Harries SL, Basude D. Barriers to
implementing the revised ESPGHAN guidelines
for coeliac disease in children: a cross-sectional
survey of coeliacscreen reportinginlaboratoriesin
England. Arch Dis Child. 2017;102:942-6. https://
doi.org/10.1136/archdischild-2016-312027
Werkstetter K, Korponay-Szabdé 1, Popp A,
Villanacci V, Salemme M, Heilig G, et al.
Accuracy in diagnosis of celiac disease without
biopsies in clinical practice. Gastroenterology.
2017;153:924. https://doi.org/10.1053/j.
gastro.2017.06.002

Alarida K, Harown J, Di Pierro MR, Drago S,
Catassi C. HLA-DQ2 and -DQ8 genotypes in
celiac and healthy Libyan children. Dig Liver Dis.
2010;42(6):425-7. https://doi.org/10.1016/j.
dld.2009.09.004

Food and Drug Administration, HHS. Food
labeling: gluten-free labeling of foods. Final rule.
Fed Regist. 2013;78:47154-79.

Jnawali P, Kumar V, Tanwar B. Celiac disease:
Overview and considerations for development
of gluten-free foods. Food Sci Human Wellness.
2016;5(4):169-76. https://doi.org/10.1016/j.
fshw.2016.09.003

Coeliac UK. Gluten free checklist. 2017 [cited
2019 Apr 1]. Available from: https://www.coeliac.
org.uk/.../126-gluten-free-checklist/gluten-free-
checklist-web.pdf

Verma AK, Gatti S, Galeazzi T, Monachesi C,
Padella L, Baldo GD, et al. Gluten contamination
in naturally or labeled gluten-free products
marketed in Italy. Nutrients. 2017;9. pii: E115.
https://doi.org/10.3390/nu9020115

Halmos EP, Clarke D, Pizzey C, Tye-Din JA. Gluten in
“gluten-free” manufactured foods in Australia: a
cross-sectional study. Med J Aust. 2018;209:448—-
9. https://doi.org/10.5694/mja18.00457

FarageP,NobregaYK,PratesiR,GandolfiL,Assung¢do
P, Zandonadi RP. Gluten contamination in gluten-
free bakery products: a risk for coeliac disease
patients. Public Health Nutr. 2017;20:413-6.
https://doi.org/10.1017/51368980016002433

Moreno ML, Comino |, Sousa C. Alternative
grains as potential raw material for gluten—
free food development in the diet of celiac and
gluten—sensitive patients. Austin J Nutri Food Sci.
2014;2(3):1016.

Patwari AK, Kapur G, Satyanarayana L, Anand
VK, Jain A, Gangil A, et al. Catch-up growth in
children with late-diagnosed coeliac disease. Br J
Nutr. 2005;94:437-42. https://doi.org/10.1079/
BJN20051479


https://doi.org/10.1136/archdischild-2013-303996
https://doi.org/10.1136/archdischild-2013-303996
https://doi.org/10.1007/s12664-012-0240-y
https://doi.org/10.1007/s12664-012-0240-y
https://doi.org/10.1111/j.1440-1746.2009.06044.x
https://doi.org/10.1111/j.1440-1746.2009.06044.x
https://doi.org/10.5114/pg.2014.40844
https://doi.org/10.5114/pg.2014.40844
https://doi.org/10.1016/j.jpeds.2017.01.043
https://doi.org/10.1016/j.jpeds.2017.01.043
https://doi.org/10.4088/PCC.10br01104
https://doi.org/10.4088/PCC.10br01104
https://doi.org/10.1097/MPG.0b013e318272b7bc
https://doi.org/10.1097/MPG.0b013e318272b7bc
https://doi.org/10.1007/s12098-015-1790-7
https://doi.org/10.1007/s12098-015-1790-7
https://doi.org/10.1136/archdischild-2016-312027
https://doi.org/10.1136/archdischild-2016-312027
https://doi.org/10.1053/j.gastro.2017.06.002
https://doi.org/10.1053/j.gastro.2017.06.002
https://doi.org/10.1016/j.dld.2009.09.004
https://doi.org/10.1016/j.dld.2009.09.004
https://doi.org/10.1016/j.fshw.2016.09.003
https://doi.org/10.1016/j.fshw.2016.09.003
https://www.coeliac.org.uk/.../126-gluten-free-checklist/gluten-free-checklist-web.pdf
https://www.coeliac.org.uk/.../126-gluten-free-checklist/gluten-free-checklist-web.pdf
https://www.coeliac.org.uk/.../126-gluten-free-checklist/gluten-free-checklist-web.pdf
https://doi.org/10.3390/nu9020115
https://doi.org/10.5694/mja18.00457
https://doi.org/10.1017/S1368980016002433
https://doi.org/10.1079/BJN20051479
https://doi.org/10.1079/BJN20051479

SUDANESE JOURNAL OF PAEDIATRICS  2019; Vol 19, Issue No. 1 G‘?.-JLUI

35.

36.

37.

Sood A, Midha V, Sood N, Avasthi G, Sehgal A.
Prevalence of celiacdisease among school children
in Punjab, North India. J Gastroenterol Hepatol.
2006;21:1622-5. https://doi.org/10.1111/j.1440-
1746.2006.04281.x

Sachidanand JB, Chowdhury T, Gupta N, Schaller
B, Maguire D. Anaesthesia in underdeveloped
world: present scenario and future challenges.
Niger Med J. 2014;55:1-8. https://doi.
org/10.4103/0300-1652.128146

Lebwohl B, Cao Y, Zong G, Hu FB, Green PH,
Neugut Al, et al. Long term gluten consumption in
adults without celiac disease and risk of coronary

38.

39.

heart disease: prospective cohort study. BMJ.
2017;357:j1892.  https://doi.org/10.1136/bm;.
j1892

Memon Z, Baker SS, Khan A, Hashmi H, Gelfond D.
An orthodontic retainer preventing remission in
celiac disease. Clin Pediatr (Phila). 2013;52:1034—
7. https://doi.org/10.1177/0009922813506254

Rajpoot P, Sharma A, Harikrishnan S, Baruah
BJ, Ahuja V, Makharia GK. Adherence to gluten-
free diet and barriers to adherence in patients
with celiac disease. Indian J Gastroenterol.
2015;34:380-6. https://doi.org/10.1007/s12664-
015-0607-y

http://www.sudanjp.org

13
https://www/sudanjp.com


https://doi.org/10.1111/j.1440-1746.2006.04281.x
https://doi.org/10.1111/j.1440-1746.2006.04281.x
https://doi.org/10.4103/0300-1652.128146
https://doi.org/10.4103/0300-1652.128146
https://doi.org/10.1136/bmj.j1892
https://doi.org/10.1136/bmj.j1892
https://doi.org/10.1177/0009922813506254
https://doi.org/10.1007/s12664-015-0607-y
https://doi.org/10.1007/s12664-015-0607-y

