Celiac disease in Saudi children

Original Articles

Evaluation of clinical features and diagnosis

Anjum Saeed, FCPS, MRCP Asaad Assiri, DCH, FRCE Hebah Assiri, MD, Anhar Ullah, MSc, Mobsin Rashid, FRCP

ABSTRACT

&MS @ \.I uaﬂ'.""i":'j'j Z‘i;ifwj‘ u.’)‘}’d\ J.ap} J‘M:ﬂ
o Osla A JUbL Y b dmnndl piledly Al LYl
.(gvpxguu\)ﬂw\u-,f

JUELY por e oax) SU Aul ) ods ;,Jf\ ddy ol
LFQ u\}.wv 6 sl JL.L.«J\ P uuL.é.U (LALG 18 o Jﬁ\)
) 3 ol ) dnde b ol L3N Ll Ble I S s
Sl sl Lpnar ¢ ) Sloghall Sy &5 g 2l
ZE 3 sl ¥y Jlao W a5l j»wfr*uu,)\yd\}

e O ALl e fib 59 dlol 4SS ¢ :@»‘L";J\
TS Slps 8 pandl Ja 120 0575 (50.8%) ol Ay 55
23 sl S ooV sue dayie 05 (ple 16 Y 1 o
O (5 30.5% iy LA BN 5 ) oz 5 5 2 NN OIS (£1.5)
ubjwdwjtmmj&fj\};v_@ﬂw\5695%dl
G o Oilay ) Syl oo AL oo 5 5ladl Ale
sl y B3 A e o 1 3,01 ) gty J5 ¥ 6
oS Lo sl eV ST L el o gflasl 5T Ogls 1 jdlag
JAJ,&\JL@A,NQ\J,.:-\)JJ@_J\L;(Y\(‘_:ul.d\f,as\.g_..l.,w\h}“}
M\ bl sle sl DU sl V_M;JJ sl (L.MJ-Y\ ety
oL O salall (LM}\H e Calasy (.J 91.5% dcwcy Lol
g S Rlall ey Laad) & ey A e 05l

Al 20 e 3155 b il e Ao Sl

Sl o oulall JUbY s 0,00 ssle 1 AEWH
2 A g btV Blel e oty o RS b o3l
R S - L JLaby) 2 A 69 Lol Ol gdll ol 1 we
Slislall o S 3y & b ol ol e

.@muﬁjw\fﬁu@;\

Objectives: To characterize the clinical presentations
and diagnosis including serological tests and
histopathological findings in children with celiac
disease.

Methods: All children (<18 years) with confirmed
celiac disease diagnosed over a 6 year period at a
private tertiary care health care center in Riyadh,

Saudi Arabia were studied retrospectively. Information
collected included demographics, clinical presentation
and diagnostic modalities with serology and small
intestinal histology reported by Marsh grading.

Results: A total of 59 children had confirmed celiac
disease. Thirty (50.8%) were male. Median age was
8 years (range 1 to 16 years). The mean duration
of symptoms before diagnosis was 2.3 (x1.5) years.
Classical disease was present only in 30.5%, whereas
69.5% had either non-classical presentations or
belonged to high risk groups for celiac disease such as
those with type-1 diabetes, autoimmune thyroiditis,
Down syndrome and siblings. Failure to thrive was the
most common presentation followed by short stature,
abdominal pain and chronic diarrhea. Anti-tissue
transglutaminase antibody was positive in 91.5%, and
titers were no different between those with classical
and non-classical disease. All had Marsh-graded
biopsy findings consistent with celiac disease.

Conclusion: Children with celiac disease usually
present with non-classical features. A high index
of suspicion needs to be maintained to consider
this disorder in the diagnostic workup of pediatric
patients. High risk group should be screened early to
avoid complications associated with untreated celiac
disease.
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Celiac disease (CD) isa chronic autoimmune disorder
in which ingestion of gluten (a group of proteins
in wheat, rye, and barley) leads to villous atrophy in
genetically susceptible individuals. Prevalence of CD is
approximately 0.5 to 1% in general population.! The true
prevalence of CD in Kingdom of Saudi Arabia (KSA)
is not known due to lack of a national epidemiological
study, but regional data shows that it is a common
disorder in this part of the world.>** Celiac disease has
a broad clinical spectrum with 4 patterns recognized
as per Oslo definition.” In classical (typical) CD, the
patient presents with features of malabsorption such as
diarrhea, steatorrhea, and weight loss or growth failure.
In non-classical (atypical) CD, signs and symptoms
of malabsorption are absent or minimal with patients
having other intestinal or extra-intestinal symptoms.
This is becoming a predominant mode of presentation
especially in older children and adolescents. Some
symptoms may overlap between these 2 types. In both
classical and non-classical CD, the serologic test results
are abnormal and varying degrees of villous atrophy is
present. In subclinical CD, previously referred to as
asymptomatic CD, the disease is below the threshold of
clinical detection without symptoms or signs sufficient
to trigger CD testing in routine clinical practice. Some
of these individuals might be screened as they have a
high risk of developing CD. These patients will have
abnormal serologic test results, as well as villous atrophy.
In potential CD, previously called latent CD, the
patient has an abnormal antibody test, but normal small
intestinal histology. Several of these individuals will
develop the intestinal lesion over time, thus requiring
careful monitoring and follow-up. Physicians need to be
aware that CD is a common disorder, has diverse clinical
presentations and a timely diagnosis is essential to avoid
serious complications of untreated disease.®” With the
availability of highly sensitive and specific serological
markers such as anti-tissue transglutaminase antibody
(tTGA) and anti-endomysial antibody (EMA), CD
is being found in minimally symptomatic individuals
or in those at high risk of having the disorder such as
individuals with type-1 diabetes mellitus, autoimmune
thyroiditis (and other autoimmune disorders) and
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first/second-degree relatives.! Small intestinal biopsy is
the confirmatory test for the diagnosis of CD and its
treatment involves a strict gluten-free diet for life.

The aim of the study was to characterize the clinical
presentation and diagnosis including serological tests
and histopathological findings using Marsh grading in
children with CD.

Methods. All children with a diagnosis of CD from
January 2009 to January 2015 at a private tertiary
care hospital, Suleman Al-Habib Medical Group,
Riyadh, KSA were studied retrospectively. The data
was collected from electronic records of patients using
search terms: celiac disease, gluten sensitive enteropathy,
chronic diarrhea, malabsorption, and small intestinal
biopsies. Only children under the age of 18 years were
included. Information recorded for analysis included
age, gender, nationality, clinical presentation, available
biochemical parameters including serological markers
and small intestinal biopsy interpretation using Marsh
grading system.® All patients had confirmed CD based
on serological markers including IgA-tTGA and/or
IgG-tTGA and/or changes on histology of the small
intestinal mucosal biopsies. Cases with negative serology
but positive histology further probed for the reasons
why small intestinal biopsies were performed. Genetic
studies for HLA-DQ2/DQ8 had not been performed
in any patients primarily due to the cost reasons in a
private clinic setup. Categorical data were summarized
as numbers and percentages, whereas continuous data
were summarized as mean and standard deviation.
Comparison between groups for categorical variable
was carried out using chi-square test or Fisher’s exact
test, whereas for continuous data student t-test or
Mann Whitney u test were used. Any association with
p-value<0.05 was considered statistical significant. All
statistical analyses were performed using SAS version
9.2 (SAS Institute, Inc, Cary, NC). The study was
approved by the Institutional Ethics Review Board and
conducted according to the principles of the Helsinki
Declaration.

Results. Of the 318 small intestinal biopsies
performed on children for various reasons over a period
of 6 years, 64 (20.1%) had received a diagnosis of
CD. Data was missing in 5 patients, so 59 cases were
included in the study. The demographic and general
characteristics of patients are shown in Table 1. Thirty
(50.8%) were male, median age at time of presentation
was 8 years (range 1 to 16 years). The mean duration of
symptoms before the diagnosis was 2.3+1.5 years with
almost 95% being of Saudi origin. Classical symptoms
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were present in 18 (30.5%), while 41 (69.5%) had
non-classical (atypical) presentation. The comparison of
various clinical features in the classical and non-classical
(atypical) of all patients is shown in Table 2. Diarrhea
is a hallmark of malabsorption and this symptom was
primarily used to designate classical CD. Failure to thrive
was most common symptom in classical CD. Many
also had abdominal distention and abdominal pain.
Short stature was most common presentation of non-
classical CD. A significant proportion of children had
growth retardation, in both classical and non-classical
CD groups. Clinical pattern of high risk patients with
CD (n=19) including those with type-I diabetes, Down
syndrome, autoimmune thyroiditis and siblings is
shown in Table 3. These patients were mainly picked up
on screening. However, 4 had classical symptoms. Of

these, 3 had type-1 diabetes and 1 had Down syndrome.
Table 4 lists the laboratory and histological findings of
the patients. The IgA-tTGA was positive in 54 (91.5%)
and IgG-tTGA positive in 48 (81.3%). Both tests were
performed on all the patients. However, data on total
serum IgA was available only in 3 patients. There was
no difference in the mean IgA-tTGA and/or IgG-tTGA
titers between the 2 groups. Most (n=52) had Marsh
grade 3 lesion on histology of small intestinal mucosa.

Discussion. Celiac disease is a common disorder
in children. Studies from Arab countries has shown
a rising trend,”*’ but there are limited data on the
clinical presentation and diagnostic evaluation of
CD in Saudi children. Celiac disease has traditionally
been considered a disorder of late infancy and early

Table 1 - The frequency distribution of the causes of burns in patients demographic
characteristics of patients with celiac disease (n=59)

Variables Classical Non-classical P-value
Age at presentation (years)(mean +SD) 6.4+3.4 9.0 +4.0 0.022
Duration of symptoms (years) (mean +SD) 24+1.5 2.15 £1.5 0.523
Male n (%) 8 (44.4) 22 (53.6) 0.514
Female n (%) 10 (55.5) 19 (46.3)
Saudi origin/non-Saudi n (%) 17/18 (94.4) 39/41 (95.1)
Table 2 - Clinical pattern of patients with celiac disease (n=59).
Clinical Features Classical presentation ~ Non-classical presentation  p-value
n (%) n (%)
Chronic diarrhea 18 0
Recurrent abdominal pain 6(33.3) 10 (24.4) 0.47
Abdominal distension 5(27.8) 4(9.8) 0.076
Failure to thrive 13 (72.2) 6 (14.6) <0.001
Vomiting 2(11.1) 0 0.03
Short stature 2(11.1) 12 (29.3) 0.13
Pallor 0 5(12.2) 0.12
Clubbing 6(33.3) 4(9.7) 0.026
Z score (weight for age) 17/18 38/41 0.034
(mean+SD) -1.82+1.90 -1.6£1.4
Z score (height for age) 17/18 38/41 0.025
(mean+SD) -2.17+1.4 -2.15+1.14
Table 3 - Clinical pattern of high risk patients with celiac disease (n=19).
High risk group Classical presentation ~ Non-classical presentation ~ P-value
n (%) n (%)
Type-1 diabetes 3(16.7) 10 (24.4) 0.51
Down syndrome 1(5.6) 2(4.9) 0.91
Hypothyroidism 0 2 (4.9) 0.34
Sibling screening 0 1(2.4) 0.54
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Table 4 - Biochemical, serological, and histological results using Marsh classification in patients with celiac disease

(n=59).

Laboratory Investigations Classical presentation Non-classical presentation P-value
Hemoglobin (mean +SD) g/L 10.8+1.1 11.2+1.7 0.537
Serum iron (mean +SD) pmol/L 12.4+5.2 17.1+6.8 0.023
Serum calcium (mean +SD) mmol/L 2.1+0.8 1.99+0.8 0.063
Alkaline phosphatase (mean +SD) TU/L 208+73 234+130 0.790
IgA-tissue transglutaminase antibody 191.5+113.4 179.6x117.4 0.718
(mean +SD) U/mL
IgG-tissue transglutaminase antibody 116.6 £94.1 122.1 £72.2 0.809
(mean +SD) U/mL
Marsh grading (n)

Type 1 2 1

Type 2 1 3

Type 3 15 37

Type 3a - 1

Type 3b 1 2

Type 3¢ 14 34

Marsh grading - Marsh 0 - normal, Marsh 1 - >30 intraepithelial lymphocytes (IELs) per 100 enterocytes (infiltrative),
Marsh 2 - >30 IELs per 100 enterocytes, crypt hyperplasia (hyperplastic), Marsh 3 - >30 IELs per 100 enterocytes,
crypt hyperplasia, villous atrophy (destructive),(type 3a = partial villous atrophy, type 3b = subtotal villous atrophy,

type 3¢ = total villous atrophy)

childhood. However, as our study demonstrates, it is
not limited to that age group. Classical CD is usually
seen in infants and toddlers whereas non-classical type
is more common in older children.'’ In our study, the
mean age of presentation was 6.4 +3.4 years for classical
CD and 9+4.0 years for non-classical CD. Classical
CD used to present at an earlier age with malabsorptive
symptoms such as chronic diarrhea, abdominal
distension and failure to thrive.!' On the other hand,
non-classical cases are detected during screening for
other presentations such as isolated short stature,
vomiting, constipation, recurrent abdominal pain and
iron deficiency anemia. Malabsorptive picture with
diarrhea is seen in classical CD. Along with wasting and
distended abdomen, these patients may have digital
clubbing. In our study, clubbing was present in a third
of cases of classical CD, significantly more frequent than
in those with non-classical CD. Children with classical
CD also had significantly lower z scores for both weight
and height, compared with those with non-classical
CD. Individuals that are at high risk for developing
CD include those with type-1 diabetes, autoimmune
thyroiditis and Down syndrome."'>'?

In our study, more than 2-third (69.5%) of cases
of CD had either non-classical presentation such as
isolated short stature or were in a high-risk group. It is
worth noting that short stature or failure to thrive can
manifest in the absence of overt diarrhea. Hematological
and biochemical derangements are often seen in
cases with CD, usually in those with malabsorptive
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presentation. Isolated iron deficiency anemia and rickets
(from calcium/vitamin D deficiency) have also been
reported.” Our study showed microcytic hypochromic
anemia in both the groups but significantly lower level
of serum iron in the classical CD group (p=0.023).
Availability of serological assays has made it possible to
detect CD in the subclinical group.'>'¢

In our study, patients were screened with IgA- tTGA
(91.5% were positive) and IgG-tTGA (81.3% were
positive) and this data is consistent with other reports.'®
Sero-negative CD occurs but is uncommon. Selective
IgA deficiency is common in CD and total IgA should
be measured when employing an IgA-based serological
test. In IgA deficiency, one has to rely on an IgG-based
test. Small intestinal biopsy is the confirmatory test
for CD. The biopsies are taken endoscopically from
the bulb and distal duodenum and reported using the
Marsh grading as summarized in Table 4.5

Most of patients in our study had Marsh grade 3
lesion, the most common being 3¢ (total villousatrophy).
Villous atrophy is a hallmark of CD. However, there were
3 patients with Marsh 1 lesion (no villous atrophy or
crypt hyperplasia) and one could question the diagnosis
of CD in these cases. However, they all had elevated
IgA-tTGA titers and also had symptoms, with 2 having
diarrhea/malabsorption and one chronic abdominal
pain. The small intestinal lesion in CD has a spectrum
of severity. It can also be patchy and can potentially be
missed on biopsies. Therefore, in a symptomatic patient
with a positive serological test, the diagnosis of CD
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can be entertained with some caution even with Marsh
1 lesion. For the 4 patients in the study with Marsh
grade 2 lesions, all were symptomatic and had elevated
IgA-tTGA titers. It is also important to note that if the
patients reduce or remove gluten from the diet by the
time they come for biopsy, the small intestinal histology
can improve significantly. However, the retrospective
nature of the study precludes determining if this was
the case in these patients with Marsh 1 and 2 lesions. It
is for this reason that the primary care physician should
always instruct the families not to remove gluten from
the diet of the child before endoscopic small intestinal
biopsies are completed.

Study limitations. Given the retrospective design,
complete data extraction of participants is not always
possible. Also, this is a single center study from a
tertiary care health care institution and caution needs
to be exercised in generalizing the results.

In conclusion, children with celiac disease in Saudi
Arabia present with both classical and non-classical
forms, the latter being more common and sometimes
without intestinal symptoms. Patients with classical
CD tend to be younger, have poor growth, have digital
clubbing and iron deficiency. Patients with non-
classical CD may have no diarrhea, so physicians need
to maintain a high index of suspicion for this disorder
while assessing these children. Early screening with
tT'GA should be considered in such cases and diagnosis
confirmed with small intestinal biopsies using Marsh
grading. A large, prospective, population-based study
is needed to more comprehensively assess the clinical

patterns of CD in Saudi children.
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