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ABSTRACT

eliac disease (CD) seems to be a considerable health disorder in Egypt.

However, no full data on patients’ current situation concerning main

presentation, tools commonly used for diagnosis, extent of adherence to gluten
free diet (GFD), and long-term monitoring plan. This study was undertaken to
investigate these important management issues. Design: A convenient sample of
72records was selected for those who were referred to the outpatient clinic of National
Nutrition Institute (NNI) for prescribing a gluten-free diet for them and attended
nutrition education sessions at NNI.Data was collected to evaluate patients’ current
situation concerning main presenting manifestations, tools commonly used for
diagnosis, and extent of adherence to gluten free diet. Results: 72.0% of cases were
mainly in infancy and childhood age and number of referred girls/females was nearly
double that of boys/males. Vomiting/diarrhea represented main manifestations (63.0%)
and weight loss/failure to thrive was the next common (31.0%). Anemia was also
common (25.0%). Anti-tissue transglutaminase IgA (anti-tTG) IgA (46.0%) and
endoscopy (40.0%) were the main investigating tools.Duodenal biopsy was takenin
22.0% out of these 40.0% and villous lesion of various degrees was reported in only
22.0% out of these 40.0%. Quantitative assessment of Gluten Free Diet (GFD)
adequacy showed multiple micronutrients’ insufficiency. Consumption of apparent and
hidden gluten sources was dramatically decreased following the nutrition education and
training sessions. The shortage in availability of gluten-free products and their high
cost were among main obstacles. Conclusion and Recommendations: The only
treatment for celiac disease, at present, is a strict gluten-free diet for life. There is an
urgent need to increase awareness among primary health care physicians and
pediatricians about the wide diversity of clinical manifestations and the role of
serological testing in the diagnosis of celiac disease.Governmental support for
providing GF products is mandatory for proper GF adherence and for improving
nutrients’ adequacy.
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Introduction:

CD is an immune-
mediated  systemic  disorder
elicited by gluten and related
prolamines in genetically
susceptible  individuals  and
characterized by the presence of
a variable combination of
gluten-dependent clinical
manifestations, CD-specific
antibodies, HLA-DQ2 or HLA-
DQ8 haplotypes, and
enteropathy. CD-specific
antibodies comprise
autoantibodies against tissue
transglutaminase 2TG2,
including endomysial antibodies
(EMA), and antibodies against
deamidated forms of gliadin
peptides (DGP).(Husby et al,
2012)

The only treatment for
CD is a gluten-free diet (GFD).
Wheat-gluten proteins include
gliadins and glutenins. The
closely related proteins in barley
and rye that activate CD are
hordeins and secalins,
respectively. The gliadins are
subdivided into o/B, vy, and ©-
gliadins, while the glutenins
consist of low molecular weight
(LMW) and high molecular
weight  (HMW)  glutenins.

Gluten has high concentrations
of glutamine and proline
residues (35 and 15% of the total
amino acid content). High
proline content renders these
proteins resistant to complete
proteolytic digestion by gastric,
pancreatic, and brush border
enzymes in the human intestine,
since these enzymes are
deficient in prolyl endopeptidase
activity, making it possible for
large  immunogenic  gluten
peptides to accumulate and reach
the mucosal surface. (Pozo, et
al, 2012)

Several classifications of
CD have been wused, most
important ~ with  distinctions
drawn among classical, atypical,
asymptomatic, latent, and
potential CD. Because atypical
symptoms may be considerably
more common than classic
symptoms, the ESPGHAN
working group decided to use
the following nomenclature:
gastrointestinal symptoms and
signs (e.g., chronic diarrhea) and
extra-intestinal symptoms and
signs (e.g., anemia, neuropathy,
decreased bone density,
increased risk of
fractures).(Husby, et al, 2012)
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The prevalence of the
disorder is globally 1%, but wide
variations between countries
have been shown (Lionetti, et
al, 2011). Many reports have
shown that celiac disease is a
common disorder in North
Africa (Catassi, et al, 1999), the
Middle East (Lionetti, et al,
2011), India (Sood et al, 2006),
and Pakistan (Aziz, et al,
2007).In Intertropical  Africa,
celiac disease has been reported
especially in Djibouti and Sudan
(Mohammed, et al, 2006;
Ageep 2012; and Diallo, and
Coton 2013).

Celiac disease seems to
be a frequent disorder among
Egyptian children, both in the
general population (0.53%) and
in at-risk groups (6.4%), data do
not support the theory of a
Middle East-Europe CD
prevalence gradient secondary to
the pattern of agriculture
spreading from the so-called
Fertile Crescent. (Abu Zikrey,
et al, 2008)

However, no full data on
patients’ current situation
concerning main presentation,
tools commonly used for
diagnosis, extent of adherence to

gluten free diet, and long-term
monitoring plan. So, aim of this
study was to investigate these
important management issues.

Subjects &Methods:

Subjects

A convenient sample of
72 records was selected for
patients who were referred to the
outpatient clinic of NNI from
year 2010 to year 2015 for
prescribing a gluten-free diet for
them.

Methods

Data  collected was
concerned with symptoms at
presentation, diagnostic tools
commonly used, and
anthropometric assessment for
those who had attended for the
first visit.

Diet adherence,
symptoms improvement, and
post-diet Laboratory assessment
for those who had follow up
visits.

Adequacy of nutrients’ Intake
was based on recommendations
of Food and Nutrition Board,
Institute of Medicine, National
Academies (2005) and analysis
of diet was based on a computer
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program using NNI Food
Composition Tables (2006).

Nutritional status was
based on BMI calculation using
the following equation: BMI =
weight (kg) / Height2 (meter).
Results were standardized using
growth curves of WHO (2006)
and CDC (2000). Stunting
results were based on Z-score
for height (less than 2SD below
reference population) up to age
18 years (Total of 52 records and
height was not recorded for 7
cases).

Statistical Analysis:

Data was analyzed using
SPSS version 13” program and
was presented as % frequency
distribution and proportions for
categorical data according to
(Sendcor and Cochran, 1979).

RESULTS & DISCUSSION:

Table @) showed
personal and nutritional status
data. Results showed that 72.0%
of patients were mainly in
infancy and childhood age and
the  number of  referred

girls/females was nearly double
that of boys/males as in other
autoimmune disorders.  Based
on BMI results, majority was in
the normal BMI category with
some tendency (20.0%) to be an
overweight/obese and 40.0% of
them were stunted. The female-
to-male ratio has been variably
reported,  with  prospective
population studies rating from 1:
3 to 1.5: 1. Celiac disease is
now known to affect all age
groups, including the elderly;
more than 70% of new patients
are diagnosed above the age of
20 years (Tortora, et al, 2016)

Table (2) showed main
presenting manifestations. It was
clear from table that
Vomiting/diarrhea  represented
main manifestation (63.0%) and
weight loss/failure to thrive
(FTT) was the next common
(31.0%). Anemia was also a
common  finding  (25.0%).
Aurthritis/Osteoporosis was
reported in 12.5% of cases.
Autoimmune disorders common
to associate celiac and reported
in this study were; Type 1 DM
(7 cases), thyroiditis (1 case),
and chronic hepatitis (1 case).
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Patients  with  classic
celiac disease presented with
signs  and  symptoms  of
malabsorption, including
diarrhea, steatorrhea, and weight
loss or growth failure (NICE,
2009).In  non-classic  celiac
disease, patients may present
with nonspecific gastrointestinal
symptoms without signs of
malabsorption, or with extra
intestinal manifestations
(without gastrointestinal
symptoms) (Santonicola, et al,
2011). The prevalence of non-
classic celiac disease is high in
the Western world, with patients
mainly presenting with
unexplained iron-deficiency
anemia.

Table (3)  showed
investigations usually done to
diagnose or exclude Celiac
disease. Anti-tissue
transglutaminase IgA was done
for (46.0%) of cases and
endoscopy was carried out in
(40.0%).  However, duodenal
biopsy was taken in only 22.0%
of all biopsies and villous lesion
of various degrees was reported
in 22.0% of biopsied cases.

As first-line tests for
symptomatic and asymptomatic

patients, the experts suggest
anti-tissue transglutaminase
(anti-tTG) IgA + total IgA.
However, to confirm a positive
first test, or in case of borderline
a-tTG  IgA  titers, it is
recommended that other tests
should be added. Other
immunoassays regarded as good
tests include anti-endomysium
antibody (EMA) and either a
positive IgA-transglutaminase 2
(TG2) test or positive IgG-
deamidated  gliadin  peptide
(DGP) test. The combination of
IlgG-DGP and IgA-TG2 is
particularly — useful as an
addition, to detect patients with
CD who are IgA-deficient. 1gG-
DGP is reported to be able to
detect a few more IgA-sufficient
patients who are missed on IgA-
TG2 tests. For some authors,
performing IgA-tTG + IgG-DGP
— two tests addressing different
antigens — is better than if two
tests addressing the same
autoantigen (IgA-tTG + IgA-
EMA) are carried out. IgA
endomysial antibody testing is
moderately sensitive (around
80%) and has the highest
specificity of all celiac disease—
specific tests (with close to
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100% specificity if performed by
experienced  operators)  for
untreated celiac disease (active)
(Giersiepen, et al, 2012;
Rostom, et al, 2005). Clinical
research has shown that this
assay has a very high level of
diagnostic accuracy in high-risk
and low-risk populations. This
has been confirmed in the study
of Sugai and his co-workers
(2010)

Antibody tests against
native gliadin (AGA-IgA or
AGA-IgG) are neither sensitive
nor specific for celiac disease
and should not be used
(Giersiepen, et al, 2012).

Figures 1 to 4
summarized adequacy of gluten-
free diet used by study cases as
regards macro- and
micronutrients” content. Food
records of 27 cases on GFD
were analyzed using NNI food
composition  table  (2006).
Adequacy of nutrients’ intake
was based on recommendations
of Food and Nutrition Board,
Institute of Medicine, National
Academies  (2005).  Further
categorization of nutrient
adequacy into unsafe,
inadequate, adequate, and over-

consumption was defined based
on WHO/FAO (2004).

Figure 1: Nearly half of
cases were categorized as an
over-consumer for fat and
carbohydrates (i.e. calories from
fat exceeded 30.0% of total
caloric intake per day and
calories from carbohydrates
exceeded 60.0% of total caloric
intake per day). In contrast,
protein consumption was
inadequate in 70.0% of records
(i.e. calories from protein were
below 15% of total calories).
Overall caloric consumption was
evaluated as being inadequate in
41.0% of records and 15.0%
were exceeding their caloric
recommendations.

Figure  2: Macro-
minerals’ Intake showed high
consumption of sodium in
56.0% of records and in 26.0%
of phosphorus. In contrast
intakes of potassium, calcium,
and magnesium were unsafe
(less than 50.0% of
recommended daily allowances;
RDA).

Figure 3: Adequacy of
micro-minerals’ Intake showed
that iron adequacy (daily intake
75% to 120% RDA) was
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reported for nearly one fifth of
records compared to 41.0% for
zinc and 15.0% for copper. The
other face of the coin;
inadequacy (less than 75% of
RDA), was present in 52.0%,
30.0%, and 27.0% for these
same minerals  respectively.
Copper intake in half the records
was in the over-consumption
range.

Figure 4: Intake of vitamin A
was less than 50.0 % of
recommended daily allowance.
Nearly one third of records were
also low in B-complex intake.

It is important that
patients with celiac disease
consume a well-balanced diet
including vitamins, calcium, and
fibers, with specialist
consultation.

Table (4 and 5)
evaluated the degree of
adherence to gluten-free diet
using an evaluation list. (CDF,
1998-2018)  Consumption of
apparent and hidden gluten
sources was dramatically
decreased following the nutrition
education and training sessions.

The only treatment for
celiac disease, at present, is a
strictly gluten-free diet for life
(Marsh, et al, 1992; Ciclitira,
et al, 2001; Green and Cellier
2007; Ciacci, et al
2015).Patients  with  celiac
disease should not eat products
containing wheat, rye, or barley.
Patients usually need to follow a
strictly gluten-free diet for the
rest of their lives. A small
subgroup of patients with celiac
disease (fewer than 5%) may
also be intolerant to pure oats,
and an oat-free diet is therefore
not recommended, at least
during the first 3 months of
treatment (Janatuinen, et al,
1995 and 2000).

Table (6): showed main
obstacles that could significantly
affect management plan as
documented by cases: among
main obstacles were the shortage
in availability of gluten-free
products and their high cost.
Also no proper follow up was
reported in form of periodical
lab measurements mainly due to
high cost of these investigations
as mentioned by patients.

In summary, the
worldwide  distribution of
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gluten-containing foods,
predisposing  genotypes, and
factors  involved in  the
pathogenesis of celiac disease
are likely to be responsible for
the widespread and almost
universal emergence of the
disorder.

The ratio of diagnosed to
undiagnosed cases of celiac
disease varies from country to
country (one to two in Finland,
one to 10 in the United States,
Argentina, and  Germany)
(Fasano and Catassi, 2001;
Gomez, et al, 2001; Méaki et al,
2003; Green, 2005). This
suggests that without active
screening most cases of celiac

disease would remain
undetected.
Conclusion &

recommendations:

The only treatment for celiac
disease, at present, is a strict
gluten-free diet for life. There is
an urgent need to increase
awareness among primary health
care physicians and pediatricians
about the wide diversity of
clinical manifestations and the
role of serological testing in the
diagnosis of celiac disease.

Governmental ~ support  for
providing GF products is
mandatory  for proper GF
adherence and for improving
nutrients’ adequacy.
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Table (1): Personal and Anthropometric Data:

Criteria Boy/Male (25) Girl/Female Total (72)
No. Row % (47) Column %
No Row %
1. Age:
=< 5 years 13 (65.0%) 7 (35.0%) 20 (28.0%)
School age 10 (50.0%) 10 (50.0%) | 20 (28.0%)
Adolescenc 1 (8.0%) 11 (92.0%) | 12 (16.0%)
e 1 (5.0%) 19 (95.0%) | 20 (28.0%)
Adult
2. Nutritional
Status:* 0 (0.0%) 13 (100.0%) 13 (20.0%)
Over/obese 20 (41.0%) 29 (59.0%) | 49 (77.0%)
Normal 1 (50.0%) 1 (50.0%) 2 (3.0%)
Under-nutrition
8 (44.0%) 10(56.0%) 18 (40.0%)
Stunting”™

* Nutritional status was based on BMI calculation and referred to both WHO (2005) and CDC

growth curves (2000).

** Stunting results were based on Z-score for height (less than 2SD below reference
population) up toage 18 years (Total of 52 records and height was not reported for 7 cases)
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Table (2): Main Presenting Manifestations:

Manifestation Age=<12y Age>12y Total
(40) (32) (72)
No. Row% | No. Row % | No. Row %
Weight loss/ FTT 11 27.5% 11 34.0% 22 31.0%
VVomiting/ Diarrhea | 22 55.0 % 23 72.0% 45 63.0 %
Distension/colic 3 75% 2 60% 91 3.0%
Iron deficiency IDA 5 125% |13 41.0% 18 25.0%
DM type | 2 50% |5 16.0% 7 10.0%
Acrthritis/Osteoporosis 3 75% | 6 19.0% 9 13.0%
(OP) 0 00% [1 3.0% 1 14%
Hypothyroidism 0 00% |1 3.0% 1 14%
Chronic Hepatitis 0 00% |2 6.0% 2 28%
Depression
Table (3): Tools used for diagnosis:
Tool Age =< 12 Age > 12 Total(72)
yr(40) yr(32) No. Row
No. Row No. Row % %
%
aTTG > 20 EU/mI 215 2.5% | 13 40.6 % 34 47.0
EMA™ 3 75% | 2 60% 57.0
IgA 92 25% 5 15.6 % 14 19.0
Anti-gliadin 61 50% | 4 125% | 10 14.0
Endoscopy 133 2.5% | 1650.0 % 29 40.0
Duodenal biopsy 61 5.0% | 1031.0% 16 220
Villous lesion 82 0.0% 825.0 % 16 22.0
Both
aTTG & Endoscopy | 11 275% | 11 340% | 22 310

* anti-tissue transglutaminase

** anti-endomyasial antibody
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Free Diet
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Figure (2): Adequacy of Macro-Minerals' Intake from Gluten-
free Diet
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Table (4): Gluten-restricted Diet Adherence (Apparent Gluten
sources):

Pre-gluten restriction Post-gluten restriction

Total(27) Total (27)
Food Item Food Item

No | % No | %
Macaroni 17 |68.0 Macaroni 0 0.0
French bread 15 |60.0 French bread 0 0.0
Biscuits 10 | 40.0 Biscuits 0 0.0
Balady bread 15 |60.0 Balady bread 0 0.0
Cake 8 32.0 Cake 0 0.0
Pizza 8 32.0 Pizza 0 0.0
Bread sticks 8 32.0 Bread sticks 0 0.0
Bakery 6 24.0 Bakery 0 0.0
Noodles (Endomy) 6 24.0 Noodles (Endomy) 0 0.0
Fiteer 7 28.0 Fiteer 0 0.0
Koskosi 4 16.0 Koskosi 0 0.0
Wheat flour 5 20.0 Wheat flour 1 3.4
Wheat grains | 2 8.0 Wheat grains (belila) 0 0.0
(belila)
Wheat bran 2 8.0 Wheat bran 1 3.4
Semolina 1 4.0 Semolina 0 0.0
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Table (5): Gluten-restricted Diet Adherence (hidden Gluten sources):

Pre-gluten restriction Post-gluten restriction
Total(27) Total(27)
Food Item Food Item

No | % No | %
Canned Juice 22 88.0 Canned Juice 10 | 345
Beans (Marked) 24 ]96.0 Beans (Marked) 6 10.7
Processed cheese 24 96.0 Processed cheese 8 27.6
Gum 21 84.0 Gum 10 | 345
Chocolate 16 64.0 Chocolate 1 3.4
Yeast 19 76.0 Yeast 0 0.0
Fish fried 18 72.0 Fish fried 1 3.4
Fried meat (Boftake) 18 72.0 Fried meat (Boftake) | 0 0.0
Chicken stock 10 40.0 Chicken stock 0 0.0
Katchap 13 52.0 Ketchup 3 10.3
Spices (vegetar) 5 20.0 Spices (vegetar) 0 0.0
White souse 4 16.0 White souce 0 0.0
Barley drinks 10 40.0 Barley drinks 3 10.3
Drinkchocolate(Nesqui | 8 32.0 Drinkchocolate(Nesqu | 1 3.4
ck) ick)
Whipped Cream 4 16.0 Whipped Cream 0 0.0
Burger 4 16.0 Burger 0 0.0
Sausage 3 12.0 Sausage 0 0.0
Kofta fried 3 12.0 Kofta fried 0 0.0
Milk chocolate 3 12.0 Milk chocolate 0 0.0
Fried chicken (Nagets) | 3 12.0 Fried chicken (Nagets) | 1 3.4
Mustarda 3 12.0 Mustarda 1 3.4
Falmank cheese 1 4.0 Falmank cheese 1 3.4
Nutella 1 4.0 Nutella 1 3.4
Cooking Cream 1 4.0 Cooking Cream 0 0.0
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Table (6): Main Obstacles that significantly affect management plan:

Obstacle No (%)

Gluten-free Products :

Availability (unavailable) 7 (24.1)
Cost (high cost) 8 (27.6)
Taste/Acceptability (inacceptable) 12 (41.4)
Stability (fragmented) 2 (6.9)
CD specific Lab tests:(high cost) 4 (13.8)
Disease nature: (poor patients’ compliance) 8 (27.6)
Others:

GF Products and Lab tests (unavailable &high 3 (10.3)
cost) 2 (6.9)
GF Products &unavailability of specialized doctor 1 (3.4
GF Products &Disease nature 1 (3.4)

Disease nature &unavailability of specialized
doctor
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