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Abstract

Objectives: Celiac disease (CD) is one of the most common chronic diseases. Celiac disease has 
been associated with several autoimmune disorders, but the association with systemic lupus ery-
thematosus (SLE) as a systemic autoimmune disease is still controversial. In this study, we aimed 
to determine the prevalence of biopsy-proven CD in patients with SLE, and to determine the clinical 
symptoms and laboratory data in these patients.
Material and methods: In a cross-sectional study, SLE patients at a referral clinic were evaluated 
for gastrointestinal symptoms between March and December 2016. Patients were evaluated by 
a gastroenterologist, and upper gastrointestinal endoscopy with intestinal biopsy was performed 
if deemed necessary. The clinical symptoms, laboratory data, and endoscopy results were recorded 
and compared between groups.
Results: In total, 130 patients were evaluated in this study. Gastrointestinal symptoms were present 
in 40% of the patients. Endoscopy was performed in all SLE patients with gastrointestinal symp-
toms. Four patients (3%) were diagnosed as having CD based on biopsy results and response to 
a gluten-free diet. Anti-endomysium antibody (AEA) was found to be 100% sensitive and 99.2% 
specific for the diagnosis of CD in SLE patients, and anti-gliadin antibody (AGA) had a 50% sensi-
tivity and 98% specificity. Patients with comorbid CD and SLE were significantly more likely to have 
diarrhea, abdominal pain, nausea/vomiting, recurrent oral aphthosis, and anemia.
Conclusions: The results of this study suggest that a significant association is present between CD 
and SLE. We found a prevalence of 3% for biopsy-proven CD in patients with SLE, which is five times 
the prevalence of CD in the general population.

Key words: autoimmune disease, systemic lupus erythematosus, celiac disease, gluten-sensitive 
enteropathy.

Introduction
As a  multisystemic disease, systemic lupus erythe-

matosus (SLE) affects every organ in the body. While 
cutaneous, musculoskeletal, renal, and central nervous 
system manifestations are more common, gastrointesti-
nal (GI) symptoms are also present in at least half of the 
patients with SLE [1–3]. 

Non-specific GI symptoms, such as nausea and vom-
iting, anorexia, and abdominal pain, are the most preva-
lent, but severe, life-threatening complications can also 
occur [4, 5]. A thorough evaluation is imperative to dis-

tinguish among common etiologies of GI symptoms in 
SLE, which can include adverse effects of medications, 
infections, SLE-induced manifestations, and comorbid GI 
disorders [6–8]. 

Celiac disease (CD) is one of the most common chron-
ic diseases worldwide, with a  prevalence of 1% glob-
ally. There is some evidence that the prevalence of CD 
might actually be rising [9]. Clinical manifestations of CD 
are variable, including gastrointestinal and non-gastroin-
testinal symptoms, which are elicited by gluten in geneti
cally susceptible individuals [9]. 
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Occurrence of multiple autoimmune disorders in 
a  patient is a  well-described phenomenon, although 
the exact mechanism is still not understood. There is 
clear evidence that CD and type 1 diabetes mellitus are 
strongly associated, with CD occurring in 4.4–11% of dia
betic patients [9, 10]. 

Addison’s disease is also closely related to CD, and 
patients with CD have been found to be 11.4 times more 
likely to develop Addison’s disease [11]. Celiac disease 
has also been linked to thyroid disorders and autoim-
mune hepatitis [9].

Among the rheumatologic disorders, CD has been 
linked to Sjögren’s syndrome (SS). The prevalence of CD 
in adult SS patients has been reported as high as 14% 
[12]. The high prevalence of HLA-DQ2 haplotype in SS 
patients is presumably the root cause of this associa-
tion [9, 12]. An association between SLE and CD has also 
been suggested in many studies [13–16], although the 
evidence is limited and inconclusive [9, 17]. 

This study was, therefore, designed to evaluate 
the association between CD and SLE. Our primary goal 
was to assess whether patients with SLE have a higher 
prevalence of CD. Also, we sought to determine the 
symptoms of patients with concurrent CD and SLE, and 
to compare these symptoms with isolated SLE. Finally, 
we aimed to evaluate the effect of a gluten-free diet on 
disease activity in patients with comorbid CD and SLE. 

Material and methods
In a cross-sectional study, patients who visited a re-

ferral SLE clinic at Shariati Hospital, Tehran University 
of Medical Sciences, Tehran, from March to December 
2016 were evaluated. 

Patients were diagnosed with SLE based on the Ameri
can College of Rheumatology (ACR) criteria [18]. Patients 
were invited to participate in the study after a thorough 
discussion about the goals and methods of this study. 
If patients were interested, a written informed consent 
form was signed. A form was then filled out by a trained 
physician, including demographic data and gastrointesti-
nal symptoms, and personal or family history of CD. 

Patients were then visited by a  fellowship-trained 
gastroenterologist, who decided whether the patient 
needed an upper GI endoscopy and further evaluation 
for CD. Upper GI endoscopy included a biopsy of the du-
odenum. The results of the endoscopic examination and 
intestinal biopsy were recorded. A diagnosis of CD was 
only made after a pathologist reported the results of the 
biopsy, which was also graded according to the Marsh 
classification [19]. 

Laboratory tests were ordered for all patients if 
deemed necessary. Otherwise, the results of laboratory 
tests in the last 6 months were recorded if available. 

Laboratory tests of interest were a  complete blood 
count, erythrocyte sedimentation rate (ESR), C-reactive 
protein (CRP), plasma creatinine, total IgA, anti-endomy-
sium (AEA) and anti-gliadin (AGA) antibodies, comple-
ment studies, disease-specific antibodies, and relevant 
HLA studies. Systemic lupus erythematosus activity was 
scored and recorded based on the Systemic Lupus Ery-
thematous Disease Activity Index (SLEDAI) [20]. 

The ethics committee of our institution (Tehran Uni-
versity of Medical Sciences) reviewed and approved the 
study protocol prior to initiating the study (No. 02/1398, 
date of receipt: 5/5/2019). 

An a  priori power analysis (G*Power 3.1) was per-
formed for sample size estimation. With a  0.01 preva-
lence of CD, α = 0.05, and power = 0.8, the projected 
total sample size was calculated to be 130 patients. Sta-
tistical analysis was done with IBM SPSS Statistics for 
Windows, Version 25.0 (Armonk, NY). As this was not 
a comparative study, descriptive statistics were used to 
report means, ranges, and standard deviations. 

Descriptive statistics were used for frequencies and 
means. Student’s t-test was used to measure differenc-
es in means when the data were normally distributed, 
and the Mann-Whitney U  test was used to measure 
differences in means when the data were non-normally 
distributed. The c2 test was used to identify differences 
in categorical variables. A p-value of < 0.05 was consid-
ered significant.

Results
A  total of 130 patients were included in the final 

analysis, with a mean age of 31.5 years (SD, 8.3 years, 
range, 16–60). There were 106 (81.5%) female and  
24 (18.5%) male patients in this study. Patients were 
diagnosed and treated for SLE for a  mean of 4.6 years  
(SD, 5.6 years, range, 0.17–30 years) prior to this study. 
The mean SLEDAI was 2.52 (range, 0–35, SD, 0.44). 

Gastrointestinal symptoms were present in 52 (40%) 
patients. Dyspepsia, anorexia, and abdominal pain were 
the most common symptoms. None of the patients had 
bloody diarrhea or steatorrhea. 

An upper GI endoscopy and intestinal biopsy were 
done in 49 (38%) patients, based on the evaluation 
performed by a  fellowship-trained gastroenterologist. 
Endoscopic findings were normal in 29 patients (59.2%). 
Erosive esophagitis was found in 14 patients (28.5%), 
a gastric or duodenal ulcer was each found in 2 patients 
(4.1%), and erosive gastritis was found in 1 patient (2%). 

Four patients were diagnosed with CD after patho
logy specimens were reviewed, which equals a 3% pre
valence of CD in SLE patients in this study, of which 
three were female. The diagnosis was also confirmed 
by clinical improvement following a gluten-free diet. All 
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four patients had recurrent oral aphthous ulcers. Also, 
all four had positive AEA, and two had positive AGA an-
tibodies. All patients with CD had a positive HLA-DQ8, 
while only one was positive for HLA-DQ2. We, therefore, 
found a  sensitivity and specificity of 100% and 99.2% 
for a positive AEA in the diagnosis of CD in patients with 
SLE, and a sensitivity and specificity of 50% and 98.4% 
for AGA.

Two of the biopsy specimens had Marsh II changes, 
one had Marsh I changes, and one showed Marsh III pa-
thologies. Two of the four patients with CD had villous 
atrophy on gross examination. Another patient had je-
junal involvement. Patients with CD were significantly 
more likely to have abdominal pain (p = 0.02), diarrhea 
(p < 0.001), dyspepsia (p = 0.002), and nausea/vomiting 
(p = 0.025), which was not the case with other GI symp-
toms (all p-values > 0.05). 

There was no significant association between gen-
der and CD (p = 0.73). The mean age of patients with 
and without a  final diagnosis of CD was also statisti-
cally similar (29 vs. 29.8 years old, p = 0.53). The mean 
time from the diagnosis of SLE was not significantly  
different between patients with and without CD (2.6 vs. 
2.3 years, p = 0.7). 

Additionally, we did not find a significant difference 
in SLEDAI scores between patients with and without 
CD (p = 0.18). Patients with and without CD were not 
significantly different in having pathologic endoscop-
ic findings (p = 0.656). Comparisons between patients 
with and without CD are summarized in Table I.

Our a priori goals in this study included evaluating 
the results of a gluten-free diet in the SLE disease activ-
ity. However, as all four patients with CD had controlled, 
inactive SLE, this was not possible. 

Discussion
This study was performed to add to the body of evi

dence regarding the association between CD and SLE.  
We found a 3% prevalence of biopsy-proven CD in 130 pa
tients with SLE, which, at five times the national preva-
lence of CD in the general population [21], suggests a sig-
nificant association between CD and SLE. 

There is controversy in the literature regarding the 
association between SLE and CD. This association was 
first suggested by multiple authors in case reports 
[13–16]. The overlap in clinical and laboratory findings 
between standalone SLE and CD makes the clinical judg-
ment of the physician extremely important in suspecting 
comorbid SLE and CD. Furthermore, GI manifestations of 
SLE cover a range of symptoms, which can also be diffi-
cult to distinguish from CD. 

Rensch et al. [17], in a similar study, evaluated 103 pa
tients to determine the prevalence of CD in SLE patients. 

They found a 23% prevalence of a positive AGA, but none 
of their patients was positive for AEA. In the endoscop-
ic examination of the AGA positive patients, none had 
changes compatible with CD. They concluded that AGA is 
77% specific in the diagnosis of CD in patients with SLE. 

In this study, we found AEA to have a 100% sensitiv-
ity and 99.2% specificity for the diagnosis of CD in SLE 
patients. Although AGA had a lower performance simi-
lar to previous studies, we did find a high specificity for 
AGA, owing to the very low prevalence of positive AGA in 
non-celiac SLE patients (1.58%). 

Our results were in line with a  previous report by 
Marai et al. [22], which found a 3% prevalence of AGA 
antibodies in 100 SLE patients. In another large matched 

Table I. Comparisons between patients with and with-
out a final diagnosis of celiac disease 

Variable CD group 
(n = 4)

Non-CD group 
(n = 126)

p-value

Symptoms, n (%)

Diarrhea 3 (75) 9 (7.1) < 0.001

Constipation 1 (25) 6 (4.8) 0.077

Fatigue 2 (50) 19 (15) 0.062

Weight loss 1 (25) 11 (8.7) 0.268

Dyspepsia 4 (100) 36 (28.6) 0.002

Nausea/
vomiting

1 (25) 4 (3.2) 0.025

Abdominal 
pain

3 (75) 30 (23.8) 0.021

Bloating 2 (50) 20 (15.9) 0.073

Recurrent oral 
aphthosis

4 (100) 11 (8.7) < 0.001

Atopy 1 (25) 0 (0) < 0.001

Laboratory tests

Positive AEA, n (%) 4 (100) 1 (0.8) < 0.001

Positive AGA, n (%) 2 (50) 2 (1.6) < 0.001

HLA-DQ2, n (%) 1 (25) 4 (3.2) 0.025

HLA-DQ8, n (%) 4 (100) 9 (7.1) < 0.001

Total IgA [mg/dl] 230.5 130.2 0.049

ESR [mm/h] 20.67 10.99 0.023

CRP [mg/l] 11.33 4.69 0.028

Creatinine [mg/dl] 1.03 1 0.6

Hb [g/dl] 9.87 11.88 0.004

Platelets
[count/mm3]

206 × 103 193 × 103 0.418

Statistically significant comparisons are indicated in bold.  
AEA – anti-endomysium antibodies, AGA – anti-gliadin antibodies, 
CD – celiac disease, CRP – C-reactive protein, ESR – erythrocyte 
sedimentation rate, Hb – hemoglobin, HLA – human leukocyte 
antigen.
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case-control study, Dahan et al. [23] found a 0.8% preva-
lence of CD in patients with SLE, which was higher than 
in non-CD patients (0.2%). 

The association between CD and SLE could be eval-
uated from another perspective. Freeman et al. [24] as-
sessed 246 patients with CD and found a  2.4% preva
lence of comorbid SLE and CD. Their findings suggested 
that SLE occurs far more frequently in patients with CD. 
While we used the opposite approach in this study, we 
also believe that comorbidity of CD and SLE is more com-
mon than is currently appreciated, and clinicians should 
be aware of the association between these two diseases. 

In a  large population-based study in Sweden, Lud-
vigsson et al. [25] evaluated the risk of SLE in patients 
with biopsy-proven CD. Their findings indicate a three-
fold increase in the risk of SLE in patients with CD 
compared to the general population. The association 
between SLE and CD is best understood as part of the 
“shared autoimmunity” concept [26]. 

Altered gene expression patterns are commonly 
shared between patients with a spectrum of autoimmune 
disorders, including several HLA and non-HLA genes [27]. 
Furthermore, innate immune system activation through 
Toll-like receptors (TLRs), leading to overproduction of 
interferon type I, is another possible mechanism for the 
association between SLE and CD. The local inflammatory 
response caused by skin lesions (dermatitis herpetiform) 
in CD might also lead to overactivation of the immune 
system and subsequent SLE [1, 25].

Based on our findings, we agree with previous au-
thors that routine serological testing for CD is not 
recommended in SLE patients unless clinical suspicion 
is present. 

In this study, we also aimed to determine the clinical 
and laboratory characteristics of comorbid CD and SLE. As 
expected, diarrhea was significantly more common in pa-
tients with SLE. Although the statistical significance was 
also observed for dyspepsia, nausea/vomiting, and ab-
dominal pain, none of the clinical findings were sensitive 
and/or specific enough to be an excellent predictor of CD. 

With the rising popularity of gluten-free diets (GFD) 
without a medical indication, an informative discussion 
regarding gluten and a GFD is recommended. Unless the 
patient is medically diagnosed with CD, eliminating glu-
ten from the diet is an ill-advised decision, which not 
only imposes an undue economic burden on the patient, 
but also deprives the patient of a good protein source, 
especially in SLE patients who are already at a high risk 
of malnutrition [28, 29]. 

Further, the overall risk of CD is low in patients with 
SLE, and therefore a gluten-free diet is only indicated in 
patients with proven CD with the recommendation of 
the treating physician. 

Extraintestinal manifestations of CD are common 
and highly variable. However, in this study, we found 
that recurrent oral aphthosis has a 100% sensitivity and 
91% specificity for the diagnosis of CD in SLE patients. 
Discriminating laboratory tests included total IgA, ele-
vated ESR and CRP, and anemia. 

It should be noted that CD should always be sus-
pected in patients with chronic anemia non-responsive 
to treatment and should not be considered normal in 
well-controlled SLE. 

We also aimed to evaluate the effect of a gluten-free 
diet on SLE disease activity. However, due to an inactive 
disease in all four CD patients, this was not possible. 
Further studies are needed to evaluate this effect.

We acknowledge limitations to this study. Our study 
population consists mainly of patients who have had 
well-controlled SLE, and have been under our care for 
some time. Therefore, we cannot infer the prevalence of 
GI symptoms and comorbid CD in newly diagnosed pa-
tients or uncontrolled SLE. 

Also, GI symptoms are common in the general pop-
ulation, and significant recall bias might be in play here. 
Furthermore, we could not evaluate the effects of a glu-
ten-free diet on SLE disease activity, as mentioned above. 

The strengths of this study include the large study 
population, diagnosis of CD based on biopsy results, 
evaluating symptoms and laboratory data and compar-
ing them between groups, and performing an a  priori 
power analysis. 

Conclusions
We found a prevalence of 3% for biopsy- proven celi-

ac disease in patients with SLE, which strongly suggests 
a  significant association between these two diseases. 
As the clinical manifestations of CD are highly variable, 
a high level of suspicion is needed when assessing pa-
tients with concurrent autoimmune disorders. 

While routine screening for CD is not recommended 
in SLE patients, comorbid CD should be suspected in SLE 
patients with long-standing diarrhea, extraintestinal 
manifestations of CD (such as recurrent oral aphthosis), 
positive AGA and AEA antibodies, and anemia unre-
sponsive to medical treatment in the presence of a well- 
controlled disease. 

The authors declare no conflict of interest.
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