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Abstract

Celiac disease is an autoimmune disease caused by gluten. This retrospective cross-sectional study with descriptive and analytical aims was conducted over
three years, from 2018 to 2021. The participants were 280 patients diagnosed with celiac disease registered in the Gluten Intolerant and Allergic Association
of the North in the Tangier-Tetouan-Al Hoceima region. The prevalence and incidence of celiac disease in this region were 1/135 and 1/253, respectively. The
average age was 21.18+1.13, and the first symptoms appeared between 10 and 25 years. The data showed a female predominance of 68% versus 32% for
males, with a male/female sex ratio of 0.45. The clinical signs of celiac disease manifested more in gastrointestinal symptoms. This study obtained data on
22.6% of microcytic hypochromic anemia patients and 40.7% of Helicobacter pylori infections. In addition to celiac disease, the patients showed other
pathologies with different rates: repeated spontaneous abortions (2.14%), type 1 diabetes mellitus (1.42%), autism (1.42%), dermatitis herpetiformis (0.72%),
cancer (0.72%), and epilepsy (0.35%). Serologically, anti-transglutaminase antibodies were positive in 47.2% of patients. Analyses of histological data from
intestinal biopsies from 141 patients were positive in 50.8% of patients. There was a weak correlation between the serological profile and the degree of atro-

phy.
Keywords: celiac disease, histological, incidence, prevalence, serological

Introduction

Celiac disease (CD) is an immune-mediated response
to gluten in wheat, barley, and rye.! Following SARS-
CoV-2 infection, genetically predisposed people may be
more likely to acquire CD, making COVID-19 a candi-
date for blame in the event of a CD epidemic in the near
future.? The risk of CD varies within countries.3 The CD
has long been considered a pediatric disease, although it
is common at all ages.* The incidence of CD is increasing
internationally, but the causes of this are yet unknown.>

There has been a significant increase in new cases of
this disease thanks to improved diagnostic tools and the
early screening of people at risk.6 The diagnosis of this
disease is based on a combination of clinical evidence,
serological tests, duodenal biopsies,” and responses to
the gluten-free diet (GFD).8 It is crucial to keep in mind
that all symptoms should be considered important in the
beginning.? Then, anti-transglutaminase, anti-gliadin, or
anti-endomysium antibodies are checked in case of sus-
picion.10 To confirm the diagnosis, a small bowel biopsy
is recommended if the serological tests are positive.8
Serology is beneficial but does not replace a duodenal

biopsy, which is still necessary.!! The biopsy is histo-
logically characterized by villous atrophy of the duodenal
and crypt hyperplasia.12 The clinical remission obtained
in the months following the introduction of a GFD con-
tributes to the positive diagnosis.!3

The CD can be detected in patients with anemia,
growth retardation, and autoimmune disorders.!4 Once
the diagnosis has been made, an additional workup is
necessary to detect possible deficiencies such as anemia,
hyposideremia, and hypogammaglobulinemia. The com-
plications of CD are numerous; they can concern nutri-
tion, hematology, and bone. CD can be associated with
other autoimmune diseases, including thyroiditis, type 1
diabetes mellitus (T1DM), and other serious diseases
such as cancer.!> However, CD in adults is often disco-
vered at the stage of complications. It is estimated that
there are many more undiagnosed cases than diagnosed
cases.!> A GFD for life largely protects against most com-
plications and corrects excess mortality.16 This diet is
difficult to follow for several reasons, so that many recent
strategies have been developed to tackle the problems in
gluten-free diets and products.!?
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In Morocco, few studies have been conducted on CD.
In the north of the country, specifically in Tangier, very
little data were published on this disease. In this context,
this study focused on determining the demographic, clin-
ical, serological, and histological characteristics of CD in
the Tangier population, including the period of COVID-
19. Several scientific publications on CD were published
during the 2020-2021 COVID-19 pandemic, but the im-
pact of the virus on CD incidence is unknown.

Method

This retrospective cross-sectional study with descrip-
tive and analytical aims was conducted over three years
(2018-2021). The population of the study during that
period of time was 3,791,551 inhabitants of the Tangier-
Tetouan-Al Hoceima region. The study involved 280
Moroccan patients with CD aged from one month to 63
years, lived in rural and urban areas of the TTA region,
experienced similar social and economic conditions, and
was registered with the Association of Gluten Intolerant
and Allergic of the North (GIAAN).

Data were collected using a questionnaire that includ-
ed sociodemographic, clinical, immunological, and his-
tological parameters, as well as the results of the analyses
prescribed by a doctor of patients from the GIAAN
(Figure 1). Clinical manifestations from 220 patients
were recorded, including gastrointestinal symptoms (e.g.,
abdominal bloating, diarrhea) and non-gastrointestinal
symptoms (e.g., bone pain, delayed growth). Due to
COVID-19 restrictions, a Google Forms questionnaire
was distributed through social media to facilitate data
collection. Immuno-serological parameters were ana-
lyzed in 180 patients, including anti-transglutaminase
IgA antibodies (N = 132), anti-endomysium antibodies
(N = 25), and anti-deamidated gliadin antibodies (N =
23). Additionally, histological parameters were assessed
in 142 patients, focusing on the analysis of villous atro-
phy.

After entering the data into Excel, the SPSS Statistics
26 free trial software was used to analyze the data. The
results were expressed in percentages, and the statistical
analyses of the data consisted of an analysis of variance
(ANOVA) and the least significant difference (LSD) test.
Furthermore, a correlation test was performed between
the serological tests and the histological profile.

Results

The prevalence of CD was determined as the propor-
tion of affected individuals in the population at a given
time. The prevalence of CD based on the identification
of clinical history, serological positivity, and duodenal
biopsy. With 3,791,551 inhabitants of the TTA region
(2018-2021) as the population and 280 patients as the
sample, it suggests that every one person represent 135
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individuals in the population.

The incidence represented the number of new cases
reported per year. There were 150 new cases diagnosed
during this period (2018-2021) suggesting that every one
person represent 253 individuals in the population. The
results showed that 68% of the patients were female,
while males represented only 32%. The females were the
most affected by CD, with a male/female sex ratio of
0.45.

The mean age of the CD patients was 21.18+1.13

Demographic data
N = 280

Clinical manifestations Positive immuno-serological Positive histalogical
parameter parameters
N=220 N=180 N =142
Helicob lgh anti- Total | |Subtotal | | Partial
Anemia "”‘;;;;;‘“ transglutaminase atrophy | | atrophy | | atrophy
N=43 N=114 N=132 N=67 N=49 N=26
Antl-gliadine Anti-endomysium

N=23 N=25

Figure 1. Data of the Analyzed Parameter
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Figure 2. The Age Distribution
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Figure 3. Clinical Characteristics of Celiac Disease

years, with the minimum and maximum ranging from
one month to 63 years. Figure 2A shows that the age
group of one month to 15 years is the modal class, which
encompasses the biggest percentage of patients at 44.3%,
followed by the adult population at 29.3%. The populat-
ion aged 32-47 years represented 15% of the total num-
ber, and, lastly, the population range of 48-63 years had
the lowest representation, with a mere 11.4%. It can be
concluded that the population sample has different age
groups: children, adolescents, adults, and older people.
Figure 2B shows that CD could appear at birth and in-
crease until aged 10 years when it reaches its peak. It
showed a plateau between 10 and 25 years, when it start-
ed declining.

Figure 3 shows that the main signs that revealed CD
in patients were mainly digestive—notably, abdominal
bloating (70.2%), followed by anorexia (43%), diarrhea
(41.3%), alternating diarrhea (23.1%), and vomiting
(22.3%). The signs of non-gastrointestinal symptoms
were manifested by a failure to thrive (40.5%), a break
in the weight curve (18.2%), as well as microcytic hypo-
chromic anemia (22.2%), bone pain (48.8%), arthralgia
(27.3%), and fracture (2.5%). The physical signs present
in the patients were characterized by mucocutaneous pal-
lor (29.8%) and oral aphthosis (14.9%). Moreover,
Helicobacter pylori (HP) infection was noted in 40.7%
of the patients. Other manifestations were observed: the
reproductive disorders of puberty delay (5.8%) and
amenorrhea (2.5%) and the neurological disorders of be-
havioral disorders (11.6%).

The CD is frequently associated with other patholo-
gies. Therefore, screening for these other conditions is
necessary to diagnose CD. The main pathologies were as-
sociated with CD in this study. The results revealed that
6.77% of the CD patients (n = 19) had associated dis-
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Figure 4. Serological Tests and Types of Villous Atrophy

eases, including six recurrent spontaneous abortions
(2.14%), four cases of TIDM (1.42%), four cases of
autism (1.42%), two cases of dermatitis herpetiformis
(0.72%), two cases of cancer (0.72%), and one case of
epilepsy (0.35%). During the study period, there were
two mortality cases due to small bowel cancer.

The results of the serological analyses were collected
from the patients’ files classified as CD (Figure 4A). It
was noted that the anti-transglutaminase antibodies
(47.2%) were the most present in the blood of the pa-
tients, which gave them the highest concentration com-
pared to the anti-gliadin antibodies (6.42%) and anti-en-
domysium antibodies (6.78%). After analyzing the graph
results, significant differences were observed between the
different serological tests: anti-gliadin decreased signifi-
cantly compared to anti-transglutaminase by 13.6%.
Analysis of the histological findings showed that 50.8%
of patients had villous atrophy. Figure 4B shows the dif-
ferent types of atrophy: 24% of the patients have total
villous atrophy, 17.5% have subtotal villous atrophy, and
9.3% have only partial villous atrophy.

Discussion

The prevalence of CD in this study was 1/135, which
was close to the prevalence results of Portugal (1/134)
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and Switzerland (1/132).18 The prevalence of CD is esti-
mated to range from 0.10% to 3.03% in Europe, 19 but it
is not widespread in Asia.20 The prevalence is the highest
in Oceania (0.8%),2! while biopsy-confirmed CD was
found to be 1.9% in South Africa.2? The incidence rate
for Americans is 1/133.23 The increase in prevalence in
recent years can be attributed partly to improved diag-
nostic techniques and increased disease awareness.2*

The incidence of CD in this study was 1/253. During
the three years of study, an increasing disease risk oc-
curred because the association received more than two to
three cases weekly. The study by Lebwohl, et al., con-
firms that the incidence of CD increases with global dis-
tribution.2> This increase in incidence was probably re-
lated to the main factors of a better knowledge of asymp-
tomatic forms and a significant change in diet habits, par-
ticularly in the consumption of gluten and in the feeding
patterns of infants. The members of the GIAAN medical
committee were unanimous: there was no increased risk
of COVID-19 for CD patients.

The study population included patients of different
ages: children, adolescents, adults, and older people, with
an average age of 21.18+1.13 years. This study’s results
were similar to Rekik’s, which involved an average age of
28.2 years.26 In contrast, Dinler, et al., examined a po-
pulation with a mean age of 8.2 years.!* While, Tortora,
et al., found that 2.5% of older people were 65 years or
older at the time of diagnosis.28 This implies that CD is a
disease that can affect any age. Like COVID-19, children
are asymptomatic, but older people are the most vulner-
able to CD and present serious complications.2?

Additionally, the peak age for the onset of CD is ob-
served in adolescence and adulthood (10-25 years). This
result could be explained by the fact that the diet at this
age was based on foods containing gluten, such as bread,
biscuits, and pizza, as well as the excessive consumption
of industrial products. Women comprised 68% of the pa-
tients in this age group, while men comprised only 32%.
Another study also found this predominance, showing
that CD is two to three times more common in women
than men.28 This predominance could be due to the in-
fluence of female hormones or the predisposition to CD
being higher in women than men. Likewise, COVID-19
affected more females with CD than males with CD.27

The diagnosis of CD is based on a combination of
clinical, serological, and histological criteria. However,
histology remains the essential reference examination for
confirming the diagnosis of CD before starting a GFD.”
Given the importance of CD in incidence and the conse-
quent delay in diagnosis, it is also useful to carry out the
clinical part. In this study, the most dominant clinical
manifestations of CD were gastrointestinal signs. Clinic-
ally, the table is highly variable.8 Difficulties in the delay
in diagnosis of refractory celiac were consistent with
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CD.29 The CD can appear at any age with a wide range
of clinical manifestations, which may be atypical in many
cases and may remain more or less “silent” for years while
continuing to destroy the intestine and other organs.29
The spectrum of symptoms of the disease is broad, in-
cluding both gastrointestinal and non-gastrointestinal
symptoms.39 The chemokine profile found in COVID-19
at the intestinal level closely resembles the immunological
response to CD and intestinal bacterial translocation.?

HP infection and microcytic hypochromic anemia
were common in this study. These results were because
the diet of celiac patients contains less fiber and flavo-
noids, which leads to the appearance of anemia. The HP
was an opportunistic bacterium present in the normal
flora of an individual. However, it became pathogenic
due to the weakening of the body’s defenses and was di-
agnosed in over 40% of patients. This condition was
comparable to the study by Nour, et al., that found a
41.6% prevalence of HP.3! In this context, the search for
HP and anemia should be systematic.

This study found several pathological associations
with CD. In previous studies, other diseases have been
reported in celiac patients, such as selective IgA deficien-
¢y, autoimmune thyroiditis, and primary biliary cirrho-
sis.9 Malignant complications in CD are rare but seri-
ous.32 T-cell lymphoma and refractory sprue are fre-
quently associated with significant morbidity and mor-
tality.” However, Prucher, et al., show that most patients
have undergone diagnostic tests for SARS-CoV-2 follow-
ing complications.33

High levels of IgA antibodies were found in patients
who had done the test without taking anti-deamidated
gliadin peptide (DPG) or anti-endomysial antibody
(EMA) tests because testing for these antibodies is more
expensive. This condition explained the low rate obtained
from these tests. Gozalbo, et al., agree concerning the
high prevalence of the Saharawi population, as wheat
flour is the staple food of their diet.34

DPG antibody tests were only performed in 23 pa-
tients. The results were positive in 6.42% of patients. Of
the 25 patients tested for EMA, 6.78% were positive.
Due to the small number of patients who were tested,
this rate was most likely underestimated. More accurate
sampling analysis, including DPG and EMA, can improve
the immunoserological profile in CD patients. The per-
formance features of the most recent serological assays
specific to celiac disease are among the finest.35 In fact,
detecting EMA antibodies is the most specific biological
parameter for detecting CD.36 According to the recom-
mendations of the European Society of Gastroenterology
and Paediatrics, IgA transglutaminase antibodies should
be used as an initial test, regardless of the children’s
age.37 Other studies confirm that IgA is a helpful indica-
tor of CD and ought to be used as the first test for it.38
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Histological analysis of intestinal biopsies was posi-
tive in 50.8% of cases. The biopsy is not systematically
performed in all children because of the risks associated
with general anesthesia.® A biopsy was specially pre-
scribed in atypical forms, such as in cases of high tTGA
levels. Therefore, diagnosing villous atrophy is necessary
for diagnosing CD and following the GFD evolution.
According to the statistical analysis, there was a minor
correlation between the serological profile and the degree
of atrophy (p-value = 0.361); therefore, it was not statis-
tically significant. In addition, the population did not cor-
relate with the serological tests.

The only treatment currently available is the GFD.
However, the difficulties encountered were in part relat-
ed to a lack of confidence in finding safe gluten-free
food.39 Gluten is present in various products. A GFD
should lead to a remission of the symptoms, as there is
no current drug treatment. This study underlined the role
of the GIAAN in promoting awareness, orientation, and
social support for gluten-free products for the benefit of
people in poverty. Also, Morocco will soon implement
subsidized gluten-free products for people with histo-
logical confirmation of villous atrophy.

Conclusion

This study in Morocco explores the demographic,
serological, and histological characteristics of CD, reveal-
ing similarities to other countries. The CD predominantly
affects adult females, and tTGA antibodies are commonly
used for screening, although histology remains the defin-
itive diagnostic method. Given the disease’s multiple
manifestations, diagnosis can be challenging. Expanding
the study’s sample to other research centers is recom-
mended to validate the results on a broader scale. The
study highlights the importance of early detection and
multidisciplinary collaboration in patient care, as well as
the need for awareness programs and strategies to im-
prove the lives of CD patients, especially considering the
economic and social challenges faced in the region.
However, limitations such as limited awareness and
COVID-19 restrictions were noted, emphasizing the ne-
cessity for further efforts in screening and patient sup-
port.
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