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ABSTRACT

Introduction: Systemic lupus erythematosus
(SLE) is a multi-organ inflammatory disease
associated with autoimmune diseases. The aim
of the study is to assessed the frequency of celiac
disease (CD) in adults and children with SLE
(aSLE and cSLE, respectively) and compare them
with rheumatoid arthritis (RA) and juvenile
idiopathic arthritis (JIA) patients; the study also
explored the clinical impact of CD serologic
markers on SLE disease activity and severity.
Methods: This was a cross-sectional study.
Patients with SLE who had regular follow-up in
rheumatology clinics were evaluated for

laboratory and clinical variables using serology
and the SLE Disease Activity Index (SLEDAI). To
assess the occurrence of CD serology in cSLE
and aSLE and the clinical impact of CD sero-
logic markers on SLE, patients were tested for
antigliadin (AGA), anti-endomysium (EmA) and
anti-tissue transglutaminase (tTG) antibodies.
RA and JIA patients were included for compar-
ison. Duodenal biopsy was conducted in
patients who exhibited CD markers.
Results: The CD marker was found in 29
(11.6%) of the 250 patients. AGA was present in
seven aSLE patients and tTG in two (11.1%).
Among cSLE patients, the autoantibody was
present in 17.6% (AGA in four, tTG in two, and
EmA in three). For RA patients, five had AGA
and tTG and one had EmA, with an overall
positivity of 9.7%. Five JIA patients had AGA
(four with EmA and five with tTG) with overall
positivity of 10.9%; the serum IgA level was
normal in all patients except one. Duodenal
endoscopic biopsy was performed in patients
with positive CD markers (two declined). His-
tologic confirmation of CD was reported in one
RA and one JIA patient but in none of the SLE
patients. There was no correlation between the
presence of CD markers and autoantibodies in
SLE.
Conclusion: CD antibodies did not influence
SLE activity. Thus, SLE patients may not need to
be screened for CD antibodies.
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Key Summary Points

Many autoimmune diseases have been
described as occurring concomitantly
with celiac disease (CD).

There is an increased frequency of positive
serologic celiac disease markers in patients
with systemic lupus erythematosus (SLE).

The presence of serologic celiac disease
markers did not influence SLE disease
activity.

INTRODUCTION

Systemic lupus erythematosus (SLE) is a sys-
temic inflammatory disease characterized by
the production of autoantibodies and multi-
system involvement. Gastrointestinal manifes-
tations are common among SLE patients
because of the disease itself, as a consequence of
infection, or because of side effects of medica-
tions. These manifest in a wide spectrum,
including recurrent abdominal pain, vomiting,
malabsorption, enteritis, pancreatitis, and oth-
ers [1–3]. T-cell-induced immune-mediated dis-
ease triggered by gluten-containing food
ingestion is known to be a cause of celiac dis-
ease (CD) among genetically predisposed indi-
viduals [4]. It has diverse clinical presentations,
ranging from enteropathy with signs of severe
malabsorption to asymptomatic presentation
[5–7]. Among autoimmune diseases, CD is one
of the most frequently diagnosed in children
with increasing diagnosis rates among adult
patients [8, 9]. In recent times, the prevalence
rate of CD has been reported be high among
children in Saudi Arabia compared to that in
Europe and North America [10].

In general, the probability of developing a
second disorder is high among patients with
autoimmune disorders. Many autoimmune

diseases have been described as occurring con-
comitantly with CD. Several screening studies
have shown an increased prevalence of CD
among individuals with autoimmune diseases,
such as diabetes mellitus type I, juvenile idio-
pathic arthritis (JIA), autoimmune thyroiditis,
and rheumatoid arthritis (RA) [11–13]. In a
previous study, we showed that screening for
asymptomatic CD in children with JIA might be
useful [14].

The association of SLE with CD has been
frequently reported. Genetic predisposition
plays a vital role in establishing the association
between SLE and CD but is yet to be fully
understood. CD and SLE share histocompati-
bility antigens of specific leukocytes, which may
indicate that these haplotypes carry a higher
risk for developing both diseases [15]. The fac-
tual incidence of CD and its autoantibodies in
SLE is still not well documented [16–18]. To the
best of our knowledge, there is no published
evidence relating to the coexistence of CD
among SLE patients in Saudi Arabia. In this
study, the frequency of CD in adults and chil-
dren with SLE (aSLE and cSLE) was assessed and
compared with the presence of RA and JIA.
Furthermore, we investigated the clinical
impact of CD on SLE disease activity.

METHODS

Participant and Study Design

In this cross-sectional study, patients with aSLE
and cSLE who fulfilled the criteria of the Sys-
temic Lupus International Collaborating Clinics
(SLICC) and with a regular follow-up at King
Faisal Specialist Hospital and Research Center,
Riyadh (KFSHRC-R), at the rheumatology
department were included [19].
Patients[ 14 years of age were moved to the
adult rheumatology department for compre-
hensive care as per the hospital policy. Accord-
ingly, our definition for cSLE was patients up to
14 years. As a comparison group, patients with
RA and JIA were included [20, 21].

All patients were interviewed for their
demographic data, disease manifestation, and
laboratory results, which were collected to
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calculate the overall SLE disease activity using
the Systemic Lupus Erythematosus Disease
Activity Index (SLEDAI) and to determine the
clinical form of the disease [22].

All patients had a complete blood count
(CBC) with differential count, C-reactive pro-
tein (CRP), erythrocyte sedimentation rate
(ESR), iron profile, renal and hepatic profile,
serum IgA level, and serologic markers of CD
including IgG and IgA antigliadin-antibodies
(AGAG and AGAA), IgA anti-endomysium
(EmA), and anti-tissue transglutaminase (tTG)
antibodies using the indirect immunofluores-
cence and standard ELISA methods recorded.
Additionally, laboratory tests, such as comple-
ment (C3 C4) and the anti-nuclear antibody
(ANA) profile including the antiphospholipid
antibody profile, anti-double-stranded DNA
antibody, urine protein creatinine ratio, and
urinalysis of all SLE patients, were assessed
[23, 24]. Patients with positive serologic markers
of CD were interviewed and informed about the
results and the need for a confirmatory upper
endoscopy with duodenal-jejunal biopsy and
histopathologic examination. In SLE patients
with equivocal small-bowel histologic findings,
HLA-DQ2 and -DQ8 tests were ordered to
include the diagnosis of CD [25, 26].

The study was approved by the Research
Affairs Council at KFSHRC-R. All collected data
were analyzed with due confidentiality practice,
and no personal identity was needed. All pro-
cedures performed involving human partici-
pants were performed in accordance with the
ethical standards of the institutional and/or
national research committee and with the 1964
Helsinki Declaration and its later amendments
or comparable ethical standards. Informed
consent was obtained from all adult participants
and from the parents of all enrolled children.

Statistical Analysis

Descriptive statistics for continuous variables
were reported as mean ± standard deviation
(SD), while categorical variables were expressed
as frequencies and percentages. Chi-square and
Fisher’s exact tests were used to compare qual-
itative variables. The Mann-Whitney test was

performed to compare the two groups (SLE and
arthritis patients). Statistical significance was
defined as P\0.05.

RESULTS

The study group consisted of 250 patients
meeting the eligibility criterion, selected at
random. Among these, 81 patients had aSLE
with 34.1 (11.5) years as mean age, 34 patients
had cSLE with 10.3 (2.7) years as mean age, 62
patients had RA with 48.8 [10] years as mean
age, and 72 patients had JIA with 10.0 (2.6)
years as mean age. The age and disease duration
did not exhibit any significant statistical differ-
ences between aSLE and RA patients and cSLE
and JIA patients (P 0.18). However, there was a
statistically significant gender difference among
all groups; females were predominant
(P = 0.03). Twenty-nine patients tested positive
for serologic markers of CD, and several patients
had more than one positive CD marker. The
rate of serologic CD positivity was higher
among SLE patients (13.1%) than among
arthritis (RA and JIA) patients (10.4%). How-
ever, the difference was not statistically signifi-
cant (P = 0.27). Nine (11.1%) aSLE patients were
positive for CD markers: four had AGAG, three
had AGAA, and two had tTG. However, six
(17.6%) cSLE patients had positive CD markers;
three had positive AGAG, one had AGAA, three
had positive EmA, and two had tTG. In contrast,
six (9.7%) RA patients tested positive: four
patients with AGAG, one with AGAA, and one
patient with EmA and tTG; eight (10.9%) tested
positive: five with AGAG, four with EmA, and
five with tTG. All patients had normal serum
IgA levels, but one SLE patient had low serum
IgA levels. Most patients with isolated positive
AGAA and AGAG showed slightly elevated
serum IgA levels. However, six patients with
EmA and tTG had markedly elevated AGAA and
AGAG levels. Antigliadin antibodies were found
in 8.6% of aSLE and 11.8% of cSLE patients. In
contrast, patients with cSLE and JIA had more
EmA and tTG positivity than did the adult
patients. However, these differences were sta-
tistically insignificant. Table 1 shows the
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frequency and distribution of serologic markers
of CD.

All patients were asymptomatic, but one JIA
patient with positive tTG had recurrent
abdominal pain and chronic diarrhea. None of
the patients with isolated AGAA or AGAG
antibodies had gastrointestinal symptoms. All
patients with positive serologic markers of CD
were offered duodenal-jejunal endoscopic
biopsy, including 17 patients with positive EmA
and tTG and markedly elevated AGAA and
AGAG and 10 patients with isolated and slightly
elevated AGAA and AGAG levels. Two patients
declined the procedure, while the rest of the
patients underwent endoscopic biopsy. All aSLE
and cSLE patients had normal mucosa, but one
RA and one JIA patient with positive EmA and
tTG showed typical histologic findings of CD
and were therefore diagnosed with CD. None of
the patients with isolated slightly elevated
AGAA and AGAG were diagnosed with CD.

Most of the aSLE and cSLE patients demon-
strated active disease with a SLEDAI mean of 9.0
(9.7). Patients with positive CD markers were
comparable to those with negative markers. No
association was observed between the positivity
of CD markers and SLE activity. Furthermore,
positivity of CD markers was not correlated
with SLE-related antibodies (ANA, ds-DNA, APL)

or complement levels. HLA-DQ2 and -DQ8
testing was requested for two aSLE patients with
positive tTG markers. One patient with normal
biopsy tested positive for HLA-DQ2, while the
second patient who declined the endoscopic
biopsy tested negative for HLA-DQ2 and HLA-
DQ8.

DISCUSSION

Population-based screening studies have shown
a high incidence of CD among adults and chil-
dren in Saudi Arabia [10, 27], and there is wide
heterogeneity in the CD presentation. However,
most affected individuals have gastrointestinal
manifestations, including chronic diarrhea and
malabsorption, which result in weight loss and
can lead to growth and developmental retarda-
tion. Unfortunately, CD remains unrecognized
as recent insights have shown that symptoms of
CD may also be silent or subclinical. Definite
diagnosis of CD requires clinical symptoms,
positive serologic test results, and histologic
findings along with improvement in clinical
symptoms upon initiating a gluten-free diet.
Thus, screening tests, particularly in high-risk
patients, might expedite the diagnostic process
and help to decide if further histologic biopsy is

Table 1 Demographic features and frequency and distribution of serologic markers of celiac disease

aSLE cSLE RA JIA P value

Number 81 34 62 73

Female/male 76/5 28/6 58/4 45/28 0.03

Age (mean ± SD) years 34.1 ± 11.5 10.3 ± 2.7 48.8 ± 10 10.0 ± 2.6 0.18

Patients with positive CD markers* 9 (11%) 6 (17.6%) 6 (9.6%) 8 (10.9%) 0.6

AGAA 3 1 1 0 0.3

AGAG 4 3 4 4 0.5

EmA 0 3 1 4 0.13

tTG 2 2 0 5 0.4

aSLE adult systemic lupus erythematosus, cSLE childhood systemic lupus erythematosus, R: rheumatoid arthritis, JIA
juvenile idiopathic arthritis, CD celiac disease, AGAA IgA antigliadin antibodies, AGAG IgG antigliadin antibodies, EmA
IgA anti-endomysium antibodies, tTG anti-tissue transglutaminase antibodies
*Few patients had more than one positive CD markers
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needed [28–30]. The occurrence of CD was high
among autoimmune disease patients. The
prevalence of CD varies among SLE patient
groups; several reports showed a greater coex-
istence of CD among patients with SLE than
among their matched controls [29, 31]. There is
similarity between the pathogenesis of CD and
SLE, as both share a common genetic predilec-
tion favored by the presence of HLAB8 and HLA
DR3 [15]. However, the exact association
between SLE and CD is still unknown. Although
SLE and CD have a higher correlation in their
immune system response and incorporate a
complex prototype that has an enormous effect
on other systems and metabolic functions, this
resulting complexity displays numerous vari-
ables that make it difficult to identify the actual
condition. Consequently, if serologic CD
markers are not tested at any stage, there is a
possibility of incorrect diagnosis and manage-
ment, which can lead to unnecessary exposure
to immunosuppressive medications, with their
related side effects. Autoantibodies to organ-
specific autoimmune diseases comprising CD
markers are found in patients with SLE. How-
ever, several studies have shown variations in
the positivity of CD markers, which could be
elucidated by alterations in the screening
method and studied population or concomitant
immunosuppressive medication [31–34].
Although the frequency of CD markers is con-
sidered to be high in SLE patients, only EmA
and tTG showed significant differences with
respect to controls [34, 35].

Our study showed an increased proportion of
adults and children with SLE testing positive for
at least one serologic CD marker, but a compa-
rable proportion to the rate of CD marker pos-
itivity among patients with RA and JIA. Of the
studied SLE patients, 9.6% tested positive for
anti-gliadin antibodies (either AGAG or AGAA),
while tTG was found in 3.5% and EmA was
positive in 2.6%. Additionally, few patients
were positive for multiple serologic CD markers,
but this had no impact on the clinical findings.
There was no correlation between SLE disease
activity and other autoantibodies. Patients with
SLE had more frequent weak AGAG and AGAA
positivity, while arthritis patients had more

positive EmA and tTG, but the difference was
not significant.

Interestingly, in our series of SLE patients
that tested positive for CD markers, none had
clinical symptoms suggesting CD, and histo-
logic examination of small bowel biopsy did not
confirm CD. Our observations are consistent
with previously published reports [34, 36].
These findings may be explained by non-speci-
fic polyclonal activation of B cells and cross-re-
activity with other autoantibodies.
Additionally, it is probable that the use of
immunosuppressive medications may alter the
histologic findings. Few case reports of autoim-
mune diseases and CD treated with corticos-
teroids and immunosuppressive medications
have highlighted the potential consequences of
these medications on enteropathy [32, 33].
Serologic CD markers are widely used as a
screening tool for CD diagnosis. However, our
results, similar to those of previous studies,
questioned whether the isolated serologic CD
marker positivity, particularly AGAG or AGAA,
is sufficient evidence to proceed to endoscopic
and histologic examination [33].

To the best of our knowledge, this is the first
study in the Middle East that highlights the
importance of determining CD among SLE
patients. The limitations of this study include
the lack of healthy controls, small number of
patients, single visit assessment, and solitary
center involvement; further studies are required
to evaluate the relationship between SLE and
CD and its impact on disease activity and
severity.

CONCLUSION

This study confirms an increased frequency of
positive serologic CD markers in patients with
SLE. However, the accuracy of these markers,
particularly AGAG or AGAA, in asymptomatic
SLE patients remains unconfirmed. Further-
more, the presence of serologic CD markers had
no impact on clinical presentation and comor-
bidity and did not influence SLE disease
activity.
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