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Abstract

Objective: Systemic lupus erythematosus (SLE) constitutes an autoimmune disorder with potential involvement of the
gastrointestinal system (GIS). Our objective was to assess the gastrointestinal (Gl) manifestations in patients diagnosed with
childhood onset SLE.

Methods: The study cohort consisted of 123 patients with childhood onset-SLE and GIS involvement from |6 referral
departments of pediatric rheumatology. All participants met the Systemic Lupus International Collaborating Clinics criteria.
Results: Out of 123 patients, 78 (63.4%) exhibited GIS involvement at the initial SLE diagnosis, whereas the remaining 45
(36.6%) developed Gl symptoms after a median duration of 12 (3—140) months. Eighty-two (66.7%) individuals experienced
symptoms related to the Gl tract, whereas the remaining patients received a diagnosis of Gl involvement through lab-
oratory assessments. The predominant initial GIS involvement symptom was abdominal pain, observed in 77 (62.6%)
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patients, followed by elevated hepatic transaminases in 70 (56.9%), hepatomegaly in 40 (32.5%), diarrhea in 26 (21.1%), and
jaundice in |1 (8.9%) patients. The GIS involvement was associated with SLE in 82 (78.6%), while it resulted from drug-
related adverse events in 35 (28.5%) patients or comorbidities in 6 (0.5%) patients.

Conclusion: GIS involvement should be considered in all childhood onset-SLE patients, especially in the presence of
suggestive symptoms or elevated hepatic transaminases. It is also crucial to consider SLE in the differential diagnosis of GIS
manifestations in children. Apart from GIS involvement directly associated with SLE, adverse events of drugs should be kept

in mind.

Keywords

Systemic lupus erythematosus, gastrointestinal system, child, autoimmune hepatitis

Date received: 27 March 2024; accepted: 29 July 2024

Introduction

Systemic lupus erythematosus (SLE) is an autoimmune dis-
order characterized by multisystem involvement, encompass-
ing the mucocutaneous, musculoskeletal, renal, neurologic,
cardiac, pulmonary, and gastrointestinal (GI) systems.' While
the clinical presentation of SLE in childhood bears a resem-
blance to that in adults, variations in disease progression and
severity usually exist” Notably, severe manifestations, in-
cluding renal, neurological, and hematological features, dem-
onstrate a higher frequency during childhood.>* The early
onset of GI system (GIS) involvement in adults with SLE has
been documented; however, limited data are available re-
garding this occurrence in the pediatric population.*

Gastrointestinal manifestations in SLE encompass a
spectrum that includes primary disease expression, con-
comitant associations, and manifestations resulting from the
adverse effects of pharmacotherapy.” Symptoms may differ
according to the involvement of anatomical segments within
the GI tract and GIS involvement may occur either at the
time of SLE onset/diagnosis or during the follow-up.’
Among SLE patients, the predominant GIS symptom is
abdominal pain, reported with a frequency ranging from 8%
to 37%.° It is important to highlight that the underlying
causes of abdominal pain may exhibit significant variations
between pediatric and adult populations.” For instance, the
most common reason for acute abdominal pain in adult-
onset SLE patients is hepatobiliary disease while it is lupus
mesenteric vasculitis in childhood onset-SLE patients.’

The primary objective of this study was to assess the
prevalence, demographic attributes, clinical characteristics,
and ultimate clinical outcomes related to GIS involvement
in childhood onset-SLE.

Materials and method

The study cohort consisted of childhood onset-SLE patients
from 16 referral departments of pediatric rheumatology.
Patients aged 18 years or younger who exhibited GIS

involvement either at the time of SLE diagnosis or during
the course of the disease were eligible for inclusion.

All patients met the criteria established by the Systemic
Lupus International Collaborating Clinics (SLICC). Data
encompassing demographic information, clinical manifesta-
tions, laboratory findings, radiological and endoscopic as-
sessments, histopathological analyses, treatments, and clinical
outcomes were retrospectively extracted from patient records.
Disease activity was assessed using the Systemic Lupus Er-
ythematosus Disease Activity Index (SLEDAI).® SLICC
damage index was used to assess the damage.’

The evaluation included an assessment of whether GI
involvement was drug-related or associated with SLE.

The diagnosis of autoimmune hepatitis (AIH) was es-
tablished using revised scoring system of the International
Autoimmune Hepatitis Group (IAHG)."°

In the presence of liver damage occurring between
1 week and 3 months after drug use, with resolution ob-
served after the withdrawal of the drug, the liver injury is
attributed to the drug.'!

Ethical approvement for multicenter retrospective study
was obtained from ethic committee and was performed in
accordance with the ethical standards laid down Declaration
of Helsinki.

Statistical analyses

Statistical analyses were executed using SPSS software ver-
sion 21. The variables were investigated using visual (histo-
gram, probability plots) and analytic methods (Kolmogorov-
Smirnov/Shapiro-Wilk’s test) to determine whether or not they
are normally distributed. Descriptive statistics were utilized,
including proportions, means, medians, standard deviation,
minimum, and maximum values as relevant.

Results

A total of 123 patients enrolled in the study. Of them, 101
(82.1%) were girls and 22 (17.9%) were boys. The mean



1360

Lupus 33(12)

current age of patients was 18.8 £ 5.5 years. The mean age at
diagnosis was 12.5 + 3.5 years. The median time of follow-
up was 44.5 (6-168) months. The clinical findings of pa-
tients were depicted in Table 1.

Seventy-eight (63.4%) patients presented with GIS in-
volvement at the time of diagnosis, while the remaining 45
(36.6%) patients experienced GI symptoms after a median
of 12 (3—140) months. Eighty-two (66.7%) patients suffered
from Gl-related symptoms while the remaining patients
were diagnosed with GI involvement based on laboratory
values. The most common initial symptom/sign of GIS
involvement was abdominal pain in 77 (62.6%) patients,
followed by elevated hepatic transaminases in 70 (56.9%),
hepatomegaly in 40 (32.5%), diarrhea in 26 (21.1%), and
jaundice in 11 (8.9%) patients.

At the time of diagnosis, the median (min-max) SLEDAI
was 13.5 (2-76), whereas it was 11.5 (2-76) when GI
complaints or findings occurred. Ninety patients had active
SLE at the time of GIS involvement. Among them, 82 indi-
viduals had SLE-related manifestations, 35 had drug-related
Gl involvement, and 6 had comorbidities (Table 2). At the time
of GIS involvement, erythrocyte sedimentation rate (ESR) was
elevated in 64 (52%) patients and hypocomplementemia was
present in 68 (55.3%) patients (Table 3).

Abdominal ultrasonography was performed on 93
(75.6%) patients, revealing abnormalities in 67 (72.0%) of
them. The most common abnormality was hepatomegaly
(n = 32), followed by hepatosteatosis (n = 20), spleno-
megaly (n = 12), increased parenchymal echogenicity in
liver suggestive of chronic liver disease (» = 10), gallstones
(n=06), portal hypertension (n = 5), ascites (n = 3), intestinal
wall edema (n = 3), bile sludge (n = 2), enlargement of
intrahepatic bile ducts, and appendicitis (n = 1). Abdominal
computed tomography (CT) revealed abnormalities in one
patient, indicating dilated bowel and bowel wall thickening.
Twenty-nine patients underwent abdominal magnetic res-
onance imaging (MRI), with abnormalities detected in
12 patients, including hepatomegaly (n = 4), increased liver
parenchymal echogenicity (n = 3), splenomegaly (n = 3),
cavernous changes in the portal area (n = 3) pericholecystic
edema (n = 2) expansion of the intrahepatic bile ducts (n =
1). Endoscopy was performed on 26 patients, revealing
gastritis in 19 individuals and esophageal varices in three
patients. Colonoscopy was performed on five patients, and
colitis was detected in three of them.

Liver biopsy was performed in 26 patients. The findings
were as follows: chronic hepatitis (n = 22), toxic hepatitis
(n=1), hepatosteatosis (n = 1), cholestatic hepatitis (n = 1),
and active hepatitis (n = 1).

The GIS manifestations resulted from drug-related ad-
verse effects in 35 (28.5%) patients or comorbidities in 6
(4.9%) patients.

Thirty-one (25.2%) patients were diagnosed with auto-
immune hepatitis, 16 (13%) with hepatic steatosis, 14

Table I. The clinical findings of patients with juvenile systemic
lupus erythematosus who had gastrointestinal involvement.

Features N (%)
Fever, n (%) 50 (40.7)
Fatigue, n (%) 93 (75.6)
Weight loss, n (%) 53 (43.1)
Lymphadenopathy, n (%) 33 (26.8)
Photosensitivity, n (%) 57 (40.3)
Malar rash, n (%) 65 (52.8)
Oral ulcer, n (%) 52 (42.3)
Nasal ulcer, n (%) I (8.9)
Alopecia, n (%) 26 (21.1)
Petechiae, n (%) 23 (18.7)
Arthritis, n (%) 67 (54.5)
Serositis, n (%) 24 (19.5)
Neurologic involvement, n (%) 17 (13.8)
Pulmonary involvement, n (%) 5 4.1)
Cardiac involvement, n (%) Il (8.9)
Renal involvement, n (%) 47 (38.2)

* Class | 6

* Class Il 10

* Class I 0

* Class IV 20

* Class V 3

* No biopsy 3

* Acute tubular necrosis |
SLE-related gastrointestinal manifestations, n (%) 82 (66.7%)
Drug-related gastrointestinal involvement, n (%) 35 (28.5%)
Comorbidities, n (%) 6 (4.8%)

(11.3%) with lupus hepatitis, 5 (4.1%) with peritonitis, 5
(4.1%) with pancreatitis, 3 (2.4%) with portal hypertension,
3 (2.4%) with cholecystitis, 2 (1.6%) with viral hepatitis, 1
(0.8%) with mesenteric vasculitis, 1 (0.8%) with sclerosing
cholangitis, and 1 (0.8%) with lupus enteritis. The median
(min-max) AIH score was 6 (3—13) in patients with AIH.

GIS involvements due to the adverse events of drugs
were as follows: toxic hepatitis (n = 11; 31.4%) associated
with hydroxychloroquine (n = 4), azathioprine (n = 2),
methotrexate (n = 5), steroid-related gastritis (n = 19;
54.3%), duodenitis (n = 2; 5.7%), esophagitis (n = 1; 2.9%),
and gastroesophageal reflux (n = 1; 2.9%). Appendicitis (n =
1), Celiac disease (rn = 1), inflammatory bowel disease (n =
3), and Wilson disease (» = 1) were detected as
comorbidities.

Patients with AIH mainly received corticosteroids and
azathioprine for treatment. Other treatments were summa-
rized in Table 4. Due to inadequate response to the com-
bination of corticosteroids and azathioprine, mycophenolate
mofetil was added to the treatment in 12 patients, and rit-
uximab was administered to 5 patients. At last control, three
patients had portal hypertension and ten had increased
parenchymal echogenicity suggestive of chronic liver
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Table 2. The types of gastrointestinal involvement in patients
with childhood onset systemic lupus erythematosus.

Diagnosis N (%)
SLE-related manifestations 82 (78.6)
Autoimmune hepatitis 31 (25.2)
Hepatic steatosis 16 (13)
Lupus hepatitis 14 (11.3)
Peritonitis 5 4.1)
Pancreatitis 5 (4.1)
Portal hypertension 324
Cholecystitis 3(24)
Viral hepatitis 2 (1.6)
Mesenteric vasculitis I (0.8)
Sclerosing cholangitis I (0.8)
Lupus enteritis | (0.8)
Drug-related involvements 35 (28.5)
Toxic hepatitis Il (31.4)
Steroid-related gastritis 19 (54.3)
Duodenitis 2 (5.7)
Esophagitis I (2.9)
Gastroesophageal reflux 1 (2.9)
Comorbidities 6 (0.5)

Appendicitis (n = 1) |
Celiac disease I
Inflammatory bowel disease 3
Wilson disease |

disease while none of them exhibited damage to other or-
gans (SLICC damage scores were 0 in all). Dietary mod-
ifications were advised to the patients with hepatosteatosis.
For patients experiencing drug-related GI symptoms, dis-
continuation of the drug, along with the use of proton pump
inhibitors and H2 receptor antagonists, led to the im-
provement of the symptoms. The patient with appendicitis
underwent an appendectomy. A gluten-free diet was applied
to the patient with Celiac disease. Patients with inflam-
matory bowel disease were treated with mesalazine con-
comitant to medications related to SLE. The patient with
Wilson disease was treated with a diet low in copper and
medications that increase copper excretion.

Discussion

Herein we summarized the clinical and laboratory findings
of childhood onset-SLE patients manifesting with GIS in-
volvement. The most common symptom was abdominal
pain (n = 77, 62.6%) in patients and the most common
diagnosis was autoimmune hepatitis (z = 31, 25.2%).

GIS involvement may occur at any stage of childhood
onset-SLE. For instance, in a study conducted by Bader-
Meuner and colleagues,'” it was revealed that 17% of
childhood onset-SLE patients exhibited GIS involvement as
their initial presentations, with abdominal pain as a

Table 3. The laboratory findings of patients with childhood onset systemic lupus erythematosus and gastrointestinal involvement.

Laboratory findings

At the time of
gastrointestinal
involvement

At the time
of diagnosis

3
Leukocyte® mm

Hemoglobin®, g/dL

Platelet® /mm?

Urea,® mg/dL

Creatinine®, mg/dL

Alanine aminotransferase®, U/L

Aspartate aminotransferase®, U/L

Erythrocyte sedimentation rate®, mm/h

Complement 3%, g/L

Complement 4%, g/L

Anti-nuclear antibody positivity, n (%)
Anti-double-stranded DNA (anti-dsDNA) positivity, n (%)
Extracted nuclear antigen antibody (ENA) positivity, n (%)
Anti-ribonucleoprotein positivity, n

Anti-SS-A positivity, n

Anti-SS-B positivity, n

Anti-centromere positivity, n

Anti-smith positivity, n

Antiphospholipid antibody positivity, n (%)

5500 (1400-23400) 5900 (1400-26700)

1.5 (5.4-16.1) 115 (6-16.1)
180500 (2000-475000) 203000 (10000-475000)
22 (7-206) 12 (7-14)
0.5 (0.05-3.08) 0.4 (0.05-0.87)
38 (6-1060) 58 (6-1775)
39 (9-1190) 53 (11-2095)
26 (3-113) 26 (3-113)
061 (0.01-1.23) 0.77 (0.01-1.84)
0.11 (0.01-1.67) 0.11 (0.01-0.9)
123 (100) 123 (100)

72 (58.5%)
52 (42.3%)

72 (58.5%)
52 (42.3%)

21 2
17 17
9 9
4 4
12 12

15 (12.2%) 15 (12.2%)

’median (minimum-maximum).
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Table 4. Therapies administered for gastrointestinal involvement
in patients with childhood onset systemic lupus erythematosus.

Drugs N (%)
Mycophenolate mofetil 12 (9.8)
Steroids 54 (43.9)
Azathioprine 24 (19.5)
Rituximab 5@4.1)
Intravenous immunoglobulin 2 (1.6)
Proton pump inhibitors 60 (48.8)
H2 receptor antagonists 8 (6.5)
Ursodeoxycholic acid 26 (21.1)

predominant symptom. In another study by Richer et al.,"
82% of childhood onset-SLE patients experienced GI
symptoms at the time of diagnosis, with abdominal pain
being the most frequently reported symptom. A previous
study from our country documented 19 patients with
childhood onset-SLE who presented with GI involvement.’
Among these 19 patients, 13 (68.4%) exhibited GI symp-
toms at the onset of the disease while the others did so
during the course of the disease. Pavli et al.'* highlighted
that patients with SLE may experience disease flare with
acute GIS involvement such as lupus peritonitis, lupus
enteritis, mesenteric vasculitis. Consequently, they em-
phasized that clinicians should be alert about these rare
involvements.'* In the present study, 78 (63.4%) patients
presented with GIS involvement at the time of diagnosis,
while remaining ones experienced GI symptoms during the
course of the disease.

Previous researches showed that abdominal pain
emerged as the predominant symptom in childhood onset-
SLE patients with GIS involvement.'*'*'> However, a
previous report from our country documented that the most
common feature was elevated hepatic transaminases.” In the
aforementioned study, GI manifestations were directly at-
tributed to disease in nine patients, while these were as-
sociated with SLE in four patients. Five patients had GI
complications attributed to drug-related adverse events.
Furthermore, one patient developed appendicitis which
seemed to be coincidental rather than directly related to the
disease.”’ In the present study, the most common symptom
was abdominal pain (n = 77, 62.6%). Furthermore, GIS
manifestations resulted from drug-related adverse effects in
35 (28.5%) patients or comorbidities in six (4.9%) patients.

Although hepatic involvement is rare, it is closely as-
sociated with an increased risk of mortality in SLE.'
Hepatic involvement may be due to several different cau-
ses such as primary SLE involvement (lupus hepatitis),
autoimmune hepatitis (AIH), viral hepatitis, fatty liver or
drug-related side effects.* Elevated transaminases are the
most common warning sign of hepatic involvement in SLE.
Elevated liver enzyme levels may be observed in 25-59% of

SLE patients over the course of the disease.'” In various
studies, drug-induced hepatic dysfunction was observed in
21%-31% of SLE cases.'” Between 18% and 26% of SLE
patients were diagnosed with non-alcoholic steatohepatitis,
while viral hepatitis was identified in 0.8% to 14% of pa-
tients.!” Furthermore, in 28% to 42% of patients, the cause
of liver dysfunction remained unclear, with the possibility
attributed to SLE itself.'” Most of the available data comes
from studies involving adults, and there is a restricted
number of studies about pediatric population. In a study
from Iran evaluating 138 childhood onset-SLE patients, the
authors reported that 48.5% presented with elevated
transaminases with varying degrees.'® However, the etio-
logical factors contributing to elevated liver enzymes were
not comprehensively elucidated. Balbi et al."” evaluated
847 patients with childhood onset-SLE, biopsy-proven AIH
was detected in seven of them. In a single-center study
conducted in our country, 11 SLE patients were reported
with hypertransaminasemia as an initial finding of GIS
involvement, of which eight were diagnosed with AIH. In
the present study, 70 (56.9%) patients presented with ele-
vated hepatic transaminases, 31 patients were diagnosed
with AIH, 16 with hepatic steatosis, 14 with lupus hepatitis,
11 with toxic hepatitis, and two with viral hepatitis.

The majority of data concerning GI manifestations in
SLE is heterogeneous and retrospective, primarily presented
in the form of case reports or case series involving adults.
Most recently, in a prospective cohort from India including
2503 SLE patients with 490 (19.6%) having childhood
onset-SLE, the authors showed that 243 (9.7%) patients
presented with GI manifestations.”® Among these 243 pa-
tients, ascites (162, 6.5%) was the most prevalent mani-
festation, followed by enteritis (41, 1.6%), pancreatitis (35,
1.4%), and hepatitis (24, 0.9%). However, data on children
was not provided separately. The frequency of pancreatitis
was reported as 2.6% in another multicenter cohort from
Brazil evaluating 852 childhood onset-SLE patients. The
most common form of pancreatitis was acute in 91% at-
tributed to glucocorticoid treatment and active severe dis-
ease.”' In the current study, pancreatitis occurred in 4.06%
(n=15) of participants, in three cases related to active disease
and one case attributed to gallstones. Serositis is a common
feature of SLE, but the actual prevalence of SLE-related
peritonitis remains unknown.”> Man et al.** reported that
approximately one-third of episodes of serositis involved
peritonitis or ascites. Five patients in our study cohort were
presented with peritonitis. Furthermore, other rare mani-
festations such as portal hypertension, cholecystitis, mes-
enteric vasculitis, sclerosing cholangitis, and lupus enteritis
were also observed in less than 3% of the cohort.

Medina and colleagues® examined 51 adult SLE
patients presenting with acute abdominal symptoms and
found that a higher disease activity was linked to intra-
abdominal vasculitis or thrombosis, while a lower disease
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activity was associated with acute abdomen unrelated to
SLE. Interestingly, three of their patients with low SLE
disease activity were diagnosed with acute appendicitis.
In the present study, 82 patients who had SLE-related
manifestations were active at the time of GI involvement.
The main goal of the SLE treatment is to achieve low
disease activity during the follow-up. Lupus low disease
activity is defined as having a SLEDAI score <4 with no
activity from major organ systems, a Physician’s Global
Assessment of <l with no new activity, a prednisone
dose <7.5 mg/day, and standard doses of antimalarials,
immunosuppressives, and biologics.”* The disease ac-
tivity is typically assessed using SLEDAI, but unfortu-
nately, the SLEDAI score is unable to capture GI activity®
It may be insufficient to solely rely on the evaluation of
disease activity, especially in cases where GI findings are
prominent, potentially causing delays in achieving the
goal of low disease activity. In the present study, 20 pa-
tients who had SLE-related manifestations were inactive
at the time of GI involvement. Moreover, the prevention
of damage in chronic diseases is equally important as the
control of the disease’s activity. The SLICC Damage
Index serves as a metric for assessing the cumulative
organ damage attributable to the disease and its corre-
sponding treatments. Although this scoring system has
been validated for children, it does not address damage on
liver.?® In the present study, three (4.7%) patients had
portal hypertension and ten had increased parenchymal
echogenicity suggestive of chronic liver disease. How-
ever, none of the 14 patients with chronic liver changes
exhibited damage to other organs (SLICC damage scores
were 0 in all).

The strength of the present study lies in its multicenter
and nationwide design. Considering the rare prevalence of
childhood onset-SLE, the cohort size is quite large, and our
results provide significant insights to the GIS involvement
in childhood onset-SLE patients. Limitations of this study
include its retrospective design and the absence of a
comparison of childhood onset-SLE patients with and
without GIS involvement.

In conclusion, abdominal pain as a symptom and ele-
vated transaminases as a laboratory feature may be red flags
to recognize GIS involvement in childhood onset-SLE.
Also, since a significant number of patients present with GIS
features, it is crucial to consider SLE in the differential
diagnosis of GIS manifestations in children. The inclusion
of GIS involvement as a new diagnostic criterion may be
warranted, given its potential prevalence that might be
higher than currently recognized.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with re-
spect to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, au-
thorship, and/or publication of this article.

Ethical statement
Ethical approval

The study complies with the Declaration of Helsinki that the Ethics
Committee of Kocaeli University has approved the research
protocol and that written informed consent has been obtained from
the subjects (or their legally authorized representative).

ORCID iDs

Hafize Emine S6nmez @ https://orcid.org/0000-0002-9186-3068
https://orcid.org/0000-0003-1065-2363
https://orcid.org/0000-0002-1095-3222
Selcan Demir @ https://orcid.org/0000-0002-4320-8632
Ummiisen Kaya Akca @ https:/orcid.org/0000-0002-0426-9432
Sezgin Sahin @ https://orcid.org/0000-0002-5365-3457

Sara Sebnem Kilic @ https://orcid.org/0000-0001-8571-2581
https://orcid.org/0000-0003-3594-7387
https://orcid.org/0000-0002-1125-7720

Ezgi Deniz Batu
Hakan Kisaoglu

Nuray Aktay Ayaz
Ozgur Kasapcopur

Data availability statement

The data underlying this article will be shared on reasonable re-
quest to the corresponding author.

References

1. Malattia C and Martini A. Paediatric-onset systemic lupus
erythematosus. Best Pract Res Clin Rheumatol 2013; 27(3):
351-362.

2. Tucker LB, Menon S, Schaller JG, et al. Adult- and
childhood-onset systemic lupus erythematosus: a comparison
of onset, clinical features, serology, and outcome. Br J
Rheumatol 1995; 34(9): 866-872.

3. Tarr T, Derfalvi B, Gyori N, et al. Similarities and differences
between pediatric and adult patients with systemic lupus
erythematosus. Lupus 2015; 24(8): 796-803.

4. Mauro A, Giani T, Di Mari C, et al. Gastrointestinal in-
volvement in children with systemic lupus erythematosus.
Children 2023; 10(2): 309.

5. Sonmez HE, Karhan AN, Batu ED, et al. Gastrointestinal
system manifestations in juvenile systemic lupus eryth-
ematosus. Clin Rheumatol 2017; 36(7): 1521-1526.

6. Mok CC. Investigations and management of gastrointestinal
and hepatic manifestations of systemic lupus erythematosus.
Best Pract Res Clin Rheumatol 2005; 19(5): 741-746.

7. Tu YL, Yeh KW, Chen LC, et al. Differences in disease
features between childhood-onset and adult-onset systemic
lupus erythematosus patients presenting with acute abdominal
pain. Semin Arthritis Rheum 2011; 40(5): 447-454.

8. Bombardier C, Gladman DD, Urowitz MB, et al. Derivation
of the SLEDAI. A disease activity index for lupus patients.


https://orcid.org/0000-0002-9186-3068
https://orcid.org/0000-0002-9186-3068
https://orcid.org/0000-0003-1065-2363
https://orcid.org/0000-0003-1065-2363
https://orcid.org/0000-0002-1095-3222
https://orcid.org/0000-0002-1095-3222
https://orcid.org/0000-0002-4320-8632
https://orcid.org/0000-0002-4320-8632
https://orcid.org/0000-0002-0426-9432
https://orcid.org/0000-0002-0426-9432
https://orcid.org/0000-0002-5365-3457
https://orcid.org/0000-0002-5365-3457
https://orcid.org/0000-0001-8571-2581
https://orcid.org/0000-0001-8571-2581
https://orcid.org/0000-0003-3594-7387
https://orcid.org/0000-0003-3594-7387
https://orcid.org/0000-0002-1125-7720
https://orcid.org/0000-0002-1125-7720

1364

Lupus 33(12)

10.

11.

12.

13.

14.

15.

16.

17.

The Committee on Prognosis Studies in SLE. Arthritis Rheum
1992; 35(6): 630-640.

Gladman DD, Urowitz MB, Goldsmith CH, et al. The reli-
ability of the systemic lupus international collaborating
Clinics/American college of rheumatology damage index in
patients with systemic lupus erythematosus. Arthritis Rheum
1997; 40(5): 809-813.

Liberal R, Vergani D and Mieli-Vergani G. Update on au-
toimmune hepatitis. J Clin Transl Hepatol 2015; 3(1): 42-52.
Leise MD, Poterucha JJ and Talwalkar JA. Drug-induced
liver injury. Mayo Clin Proc 2014; 89(1): 95-106.
Bader-Meunier B, Armengaud JB, Haddad E, et al. Initial
presentation of childhood-onset systemic lupus eryth-
ematosus: a French multicenter study. J Pediatr 2005; 146(5):
648-653.

Richer O, Ulinski T, Lemelle I, et al. Abdominal manifes-
tations in childhood-onset systemic lupus erythematosus. Ann
Rheum Dis 2007; 66(2): 174-178.

Pavli P, Gioti O, Spyridopoulos TN, et al. Acute abdominal
situations as presenting or flaring manifestations of systemic
lupus erythematosus: a case series. Mediterr J Rheumatol
2022; 33(3): 339-345.

Fawzy M, Edrees A, Okasha H, et al. Gastrointestinal
manifestations in systemic lupus erythematosus. Lupus 2016;
25(13): 1456-1462.

Tavangar-Rad F, Ziaee V, Moradinejad MH, et al. Morbidity
and mortality in Iranian children with juvenile systemic lupus
erythematosus. Iran J Pediatr 2014; 24(4): 365-370.
Adiga A and Nugent K. Lupus hepatitis and autoimmune
hepatitis (lupoid hepatitis). 4m J Med Sci 2017; 353(4):
329-335.

18.

19.

20.

21.

22.

23.

24.

25.

Tahernia L, Alimadadi H, Tahghighi F, et al. Frequency and
type of hepatic and gastrointestinal involvement in juvenile
systemic lupus erythematosus. Autoimmune Dis 2017; 2017:
8097273.

Balbi VA, Montenegro B, Pitta AC, et al. Autoimmune
hepatitis in 847 childhood-onset systemic lupus eryth-
ematosus population: a multicentric cohort study. Adv
Rheumatol 2018; 58(1): 43.

Mehta P, Aggarwal A, Rajasekhar L, et al. Gastrointestinal
manifestations in systemic lupus erythematosus: data from an
Indian multi-institutional inception (INSPIRE) cohort. Rheu-
matology. 2023; kead653. doi:10.1093/rheumatology/kead653.
Marques VL, Gormezano NW, Bonfa E, et al. Pancreatitis
subtypes survey in 852 childhood-onset systemic lupus er-
ythematosus patients. J Pediatr Gastroenterol Nutr 2016;
62(2): 328-334.

Man BL and Mok CC. Serositis related to systemic lupus
erythematosus: prevalence and outcome. Lupus 2005; 14(10):
822-826.

Medina F, Ayala A, Jara LJ, et al. Acute abdomen in systemic
lupus erythematosus: the importance of early laparotomy. Am
J Med 1997; 103(2): 100-105.

Smith EMD, Aggarwal A, Ainsworth J, et al. PReS-endorsed
international childhood lupus T2T task force definition of
childhood lupus low disease activity state (cLLDAS). Clin
Immunol 2023; 250: 109296.

Brunner HI, Feldman BM, Urowitz MB, et al. Item
weightings for the systemic lupus international collaborating
Clinics/American college of rheumatology disease damage
index using rasch analysis do not lead to an important im-
provement. J Rheumatol 2003; 30(2): 292-297.


https://doi.org/10.1093/rheumatology/kead653

	Exploring gastrointestinal manifestations in childhood onset systemic lupus erythematosus 
	Introduction
	Materials and method
	Statistical analyses

	Results
	Discussion
	Declaration of conflicting interests
	Funding
	Ethical statement
	Ethical approval

	ORCID iDs
	Data availability statement
	References


