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Gastrointestinal endoscopic findings of autoimmune
and autoinflammatory diseases in pediatric
rheumatology patients
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ABSTRACT

OBJECTIVE: Rheumatic diseases in children are chronic and multisystemic diseases. In this study, it was aimed to evaluate
gastrointestinal endoscopic findings in children diagnosed as autoimmune or autoinflammatory rheumatic diseases consulted
with pediatric gastroenterology for gastrointestinal complaints.

METHODS: The patients followed up by the Pediatric Rheumatology Department and consulted to the Pediatric Gastroenterology
Department due to gastrointestinal complaints were included in the study. File records of the patients were analyzed retrospectively.

RESULTS: A total of 28 patients were included in the study. Twelve of the patients had autoimmune disease (Juvenile idio-
pathic arthritis [JIA], systemic lupus erythematosus, Sjogren’s syndrome, and scleroderma) and the other 16 had autoinflam-
matory disease (familial Mediterrnean fever, hyper Immunoglobulin D syndrome, undifferantiated systemic autoinflammatory
disease, and systemic JIA). Four of the patients with familial Mediterrnean fever also diagnosed as JIA. The mean age of the
patients was 11.743.5 years. The main gastrointestinal complaints of patients with both autoimmune and autoinflammatory
diseases were abdominal pain and diarrhea. Inflammatory bowel disease was found in 33% of those with autoimmune dis-
ease and 56% of those with autoinflammatory disease in patients underwent endoscopic evaluation. M694V mutation was
present in 62% of the patients with autoinflammatory disease presented with gastrointestinal complaints.

CONCLUSION: Both autoimmune and autoinflammatory rheumatic diseases can cause gastrointestinal complaints and
should be referred to a pediatric gastroenterologist for early diagnosis.
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heumatic diseases in children are multisystemic dis-

eases that are characterized by acute and chronic in-
flammation. Autoimmune diseases occur when self-tol-
erance is lost and the body’s normal tissues are attacked
by the immune system. Dysregulation in the adaptive
immune system is responsible for the pathogenesis of
autoimmune diseases. The presence of autoantibodies,
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mainly antinuclear antibodies, may be a clue for an un-
derlying rheumatic disease. Juvenile idiopathic arthritis
(JIA) cases constitute the majority of pediatric rheuma-
tology patients who frequently present with persistent
arthritis. However, autoimmune diseases such as sys-
temic lupus erythematosus (SLE), scleroderma, and Sjo-
gren’s syndrome are also seen in childhood [1].
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Autoinflammatory diseases are a rare group of ge-
netic diseases that start with symptoms in childhood
and cause inflammation in many tissues. Autoinflam-
mation occurs due to changes in innate immunity. In
autoinflammatory diseases, unlike autoimmune dis-
eases, symptoms are in the form of attacks; however,
high titer autoantibody formation is not observed.
Monocyte-macrophage is fundamental in the patho-
genesis of autoinflammatory diseases, and there is a
dysregulation of cytokines that play a role in causing
inflammation in which innate immunity is active [2].
In most autoinflammatory diseases, pathophysiological
events occur due to excessive activation of IL-1P. The
most common autoinflammatory disease in Turkiye is
familial mediterranean fever (FMF) [3]. Both autoim-
mune and autoinflammatory diseases cause systemic ef-
fects. One of the affected systems is the gastrointestinal
system. Non-specific gastrointestinal symptoms such
as abdominal pain, dyspepsia, nausea, and diarrhea are
present in rheumatic diseases, and these symptoms are
mostly insidious, which makes the diagnosis difficult
(4]. Persistence of gastroenterological findings of sever-
ity that are incompatible with the existing rheumatic
disease requires endoscopic evaluation. Gastrointes-
tinal endoscopy and histopathological evaluation can
clearly distinguish the diseases of the digestive system.
This study aims to evaluate the results of gastrointesti-
nal endoscopy and histopathology in pediatric patients
with autoimmune and autoinflammatory diseases fol-
lowed by the Department of Pediatric Rheumatology.

MATERIALS AND METHODS

Pediatric patients with autoimmune or autoinflammato-
ry disease who were followed up in Erciyes University
Faculty of Medicine, Department of Pediatric Rheuma-
tology, and who were consulted at the Pediatric Gastroen-
terology Department due to gastrointestinal complaints,
such as abdominal pain, diarrhea, and weight loss, that
persisted despite treatment of rheumatic disease and un-
derwent upper and/or lower gastrointestinal endoscopy
were retrospectively analyzed.

This study was approved by the Erciyes University
Faculty of Medicine Ethics Committee (decision no:

2020/447, date: September 09, 2020). Informed consent
was obtained from the parents of the patients.

The patients were divided into two groups: (1) Those
with autoimmune diseases such as JIA, SLE, sclero-
derma, and Sjdgren’s syndrome, and (2) those with

Highlight key points

e Autoimmune and autoinflammatory rheumatic diseases may
cause different gastrointestinal manifestations by immune
dysregulation.

¢ Inrheumatic diseases, the gastrointestinal system should be
questioned in every patient.

e Anti-neutrophil cytoplasmic antibodies and anti-saccharomy-
ces cerevisiae antibodies screening should be performed in
these patients, since patients with FMF and JIA are prone to
inflammatory bowel disease.

e Pediatric rheumatology department should work in close co-
operation with pediatric gastroenterology department.

autoinflammatory diseases such as FMF and periodic
fever syndromes. Patients” age, gender, rheumatic dis-
ease, gastrointestinal complaints, upper and/or lower
gastrointestinal endoscopy and histopathology results,
anti-Saccaromyces cerevisiae antibodies (ASCA, more
common in Crohn’s disease), and perinuclear anti-neu-
trophil cytoplasm antibodies (p-ANCA, more common
in ulcerative colitis) were obtained from the file records.

The patients were diagnosed with JIA according to
the international league of associations for rheumatology
classification criteria [5]. The diagnosis of SLE was made
according to the updated classification criteria of the
American College of Rheumatology [6]. The diagnosis
of Sjégrens syndrome was made according to the Amer-
ican College of Rheumatology/European League against
Rheumatism classification criteria for primary Sjogren’s
syndrome [7]. The diagnosis of scleroderma was made
according to the Pediatric Rheumatology Society/ Amer-
ican College of Rheumatology/European League against
Rheumatism provisional classification criteria for juvenile
systemic sclerosis [8]. The diagnosis of autoinflammato-
ry diseases was made according to the Eurofever study
group criteria [9]. FMF diagnosis was made according to
the Yalginkaya-Ozen Turkish children criteria [10].

Before performing upper and/or lower gastrointestinal
endoscopy, informed consent forms were obtained from
the patients’ parents for endoscopy. The endoscopy pro-
cedure was performed using sedation analgesia after 8-h
fasting. Upper gastrointestinal endoscopy was performed
using Fujinon 4400-HD-EG530FP, and colonoscopy
was performed using the Fujinon 4400-HD-EC530LP
model endoscopy system (Fujinon Corporation, Japan).
Biopsies were taken for histopathological examination
during upper and lower gastrointestinal endoscopies.
Histopathology results of the patients were recorded.
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1 ulcerative colitis,
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1 normal

*Endoscopic findings in italic

FIGURE 1. Flow-chart of the patients with rheumatic diseases underwent endoscopy.

Gastrointestinal disease diagnoses of the patients were
made according to the results of histopathological evalua-
tion. The updated Sydney system was used for the diag-
nosis of gastritis [11]; reflux esophagitis was evaluated by
the presence of eosinophils, papillary lengthening, and/or
basal cell hyperplasia [12]. The typical endoscopic find-
ings for eosinophilic esophagitis were loss of vascularity
in the esophagus, linear furrows, trachealization, nar-
rowing of the lumen, exudation, and/or ulceration with
more than 15 eosinophils per high-power field [13]. The
Marsh scoring system was used for celiac disease [14].

The diagnosis of inflammatory bowel disease was made
according to the ESPGHAN diagnostic criteria [15].

Statistical Analysis

Data were evaluated via SPSS v. 22.0 using the descriptive
statistical method. Parametric statistics were presented as
the mean+standard deviation, and non-parametric statistics
were expressed as the median (minimum—-maximum). De-
scriptive data were presented as frequencies and percentages.

RESULTS

A total of 1686 patients with autoimmune diseases and
1063 patients with autoinflammatory diseases were fol-
lowed up by the Pediatric Rheumatology Department,
Erciyes University Faculty of Medicine (Fig. 1). A total
of 28 patients (18 female and 10 male) among these pa-
tients who consulted with the pediatric gastroenterology
department and underwent endoscopy due to ongoing
gastrointestinal complaints inconsistent with the treat-
ment of rheumatic disease were included in the study.
Twelve of these patients had autoimmune disease (JIA,
SLE, Sjdgren’s syndrome, or scleroderma). Sixteen of
them had autoinflammatory disease (FME hyperimmu-
noglobulin D syndrome [HIDS], undefined systemic au-
toinflammatory disease, or systemic JIA). Four patients
with FMF also had JIA. The mean age of all patients was
11.743.5 years (5—17 years). The mean age of the pa-
tients with autoimmune disease was 12.0+3.8 years, and
the mean age of the patients with autoinflammatory dis-
ease was 11.4£3.5 years. Abdominal pain and diarrhea
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constituted the majority of gastrointestinal complaints
of patients with autoimmune diseases. One patient with
weight loss had granuloma formation on histopatholog-
ical specimens and was diagnosed with Crohn’s disease.
Inflammatory bowel disease was detected in four (33%)
patients with autoimmune disease. Three were diag-
nosed with Crohn’s disease, one with ulcerative colitis,
three with gastritis, one with eosinophilic esophagitis,
one with celiac disease, and one with Barrett’s esopha-
gus. A patient with SLE was also diagnosed with neu-
rofibromatosis Type 1, MSH6 mutation, and FME and
this patient was evaluated for colon cancer because the
MSH6 mutation and colonoscopy of the patient were
normal. CARMIL2 deficiency was detected in a patient
with psoriatic arthritis; he was diagnosed with Crohn’s
disease. The patient’s gastrointestinal complaint started
when he was 6 years old, but the diagnosis of Crohn’s dis-
ease was made at the age of 14. Table 1 shows the gastro-
intestinal findings of patients with autoimmune disease.

In our study, most patients with autoinﬂammatory
disease had a diagnosis of FMEF. The main gastrointestinal
complaints of the cases were abdominal pain and diarrhea.
Inflammatory bowel disease was detected in nine (56%)
of the cases (Crohn’s disease in seven, ulcerative colitis in
two) with autoinflammatory disease. Inflammatory bowel
disease was found in seven of the 911 FMF cases (0.7%).
Gastritis was detected in three cases, celiac disease in one
case, and juvenile polyps in the rectum in one case. The
histopathology of one patient with dyspeptic complaints
and that of the other case with diarrhea were normal. Of
the four patients with FMF and JIA, two had Crohn’s dis-
ease, one had celiac disease, and one had juvenile polyps.
Inflammatory bowel disease was detected in 13 patients
(46%) in both groups. Antibody (ASCA and/or p-AN-
CA) screening was performed in 10 of these patients, and
it was found positive in four (40%) of them. M694V mu-
tation was present in 10 of the 16 (62%) patients with
autoinflammatory disease who presented with gastroin-
testinal complaints. Table 2 shows the gastrointestinal
findings of patients with autoinflammatory disease.

DISCUSSION

Gastrointestinal findings of pediatric patients with au-
toimmune and autoinflammatory diseases were evaluat-
ed in the study. Abdominal pain and diarrhea constitute
the most common indications for endoscopic evaluation

in children with JIA and FMF (16, 17]. In the present

study, the main gastrointestinal complaints of patients

with both autoimmune and autoinflammatory diseas-
es were abdominal pain and diarrhea persisting during
the treatment of rheumatic disease. Approximately one-
third of the patients with autoimmune disease and half
of the patients with autoinflammatory disease consulted
with the pediatric gastroenterology department, under-
went endoscopic evaluation, and were diagnosed with
inflammatory bowel disease.

It is known that the incidence of inflammatory
bowel disease is higher in patients with JIA compared
with the normal population. However, studies on pe-
diatric patients are limited. The relationship between
the increase in inflammatory cytokines and inflamma-
tory bowel disease in JIA has been investigated [18,
19]. Maller et al. [18] stated that inflammatory bowel
disease is rarely seen at the beginning of JIA and that
patients should be evaluated in terms of inflammatory
bowel disease when gastrointestinal findings are ob-
served. Pichler et al. [16] reported that abdominal pain
and diarrhea were the most common endoscopy indica-
tions in children with JIA and mild non-specific inflam-
mation in the colon was mostly seen histopathologically.
In the same study, they mentioned that approximately
30% of children with JIA have eosinophilic intestinal
mucosal inflammation. Although the mechanism of eo-
sinophilic inflammation is not fully known, it has been
stated that food allergy and allergy to non-steroidal an-
ti-inflammatory drugs may be responsible. In this study,
a patient with JIA complaining of abdominal pain was
histopathologically diagnosed with eosinophilic esoph-
agitis, presenting typical endoscopic findings, such as
furrowing and trachealization. Pichler et al. [16] stated
that there is no association between JIA subtypes and
intestinal inflammation. In the present study, most pa-
tients with JIA belonged to the oligoarticular subtype,
and a comparison could not be made between the sub-
types due to the low number of cases.

CARMIL2 deficiency presenting with early onset in-
flammatory bowel disease was found in one of the pa-
tients with psoriatic arthritis. The patient had abdomi-
nal pain and diarrhea with mucus that started when she
was 6-years-old. The patient was diagnosed with Crohn’s
disease through a colonoscopic examination performed
at the age of 14, and whole exome sequencing revealed
CARMIL2 deficiency [20]. CARMIL2 is an essential
protein for the development of regulatory T cells, and its
deficiency causes primary immunodeficiency [21]. Our
case had a rare condition in which CARMIL?2 deficien-
cy and psoriatic arthritis were seen together and Crohn’s
disease was diagnosed.
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Gastrointestinal manifestations such as lupus
mesenteric vasculitis, protein-losing enteropathy, in-
testinal pseudo-obstruction, acute pancreatitis, and
celiac disease may be present in SLE [22]. Gastroin-
testinal findings, mainly abdominal pain, can be seen
in 20% of pediatric patients with SLE. Lupus enteritis
is rarely the first finding in SLE that starts at pediatric
age [23]. Our patient who was diagnosed with SLE in
this study was a 12-year-old female patient; she was
also diagnosed with neurofibromatosis 1 with MSH6
mutation. MSH6 mutation is a DNA mismatch re-
pair gene that causes hereditary non-polyposis col-
orectal cancer [24]. Our patient who was diagnosed
with SLE had no gastrointestinal complaints; how-
evet, because of the potential risk of colorectal cancer
development due to the mutation, upper and lower
gastrointestinal endoscopies were performed, and no
pathology was detected.

An adult case diagnosed with Sjégren’s syndrome 5
years after the diagnosis of eosinophilic gastroenteri-
tis has been reported [25]. In addition, an adult case
who developed celiac disease while being followed up
with Sjégren’s syndrome was mentioned [26]. Since
both Sjogren’s syndrome and celiac disease are autoim-
mune diseases, they are likely to coexist. Bartoloni et
al. [27] reported the prevalence of celiac disease in
adult patients with Sjégren’s syndrome to be 6.8% and
therefore stated that young patients with Sjégren’s syn-
drome should be screened for celiac disease. In this
study, while a patient was being followed up with the
diagnosis of Sjogren’s syndrome, the anti-endomysium
antibody IgA level was checked due to prolonged di-
arrhea, and a diagnosis of celiac disease was made
histopathologically. Sherman et al. [28] reported that
the prevalence of celiac disease in pediatric patients
who had rheumatic evaluation was 2%. They empha-
sized that the patients were mostly admitted with ex-
traintestinal symptoms and that musculoskeletal com-
plaints improved after following a gluten-free diet.

Gastrointestinal involvement has been reported at
a rate of 42-74% in juvenile systemic scleroderma.
Esophageal involvement is prominent, and stricture,
gastroesophageal reflux disease, and dysmotility can be
seen in the esophagus [29, 30]. Management of gas-
troesophageal reflux disease is important to prevent
stricture in the esophagus and Barrett's esophagus,
which is a premalignant formation [31]. In a study, the

risk of transformation of Barrett’s esophagus to malig-
nancy in patients with systemic sclerosis was stated as
3%/year [32]. In this study, Barrett’s esophagus was
detected in a patient with scleroderma.

FMF is the most common autoinflammatory dis-
ease. The prevalence of FMF in Turkiye is 1/1000 [33].
Studies have reported that FME the most common
autoinflammatory disease, and JIA, the most com-
mon autoimmune disease, are seen together [34-36].
It is stated that MEFV gene mutation contributes to
the formation of JIA. However, there is an association
between FMF and inflammatory bowel diseases. In
this study, inflammatory bowel disease was found in
0.7% of the patients with FMFE. The MEFV gene en-
codes the pyrin protein, which is believed to be a reg-
ulator of inflammation. Mutation in the MEFV gene
triggers inflammation in which IL-1 and NF«B play
a role, opening the way for the formation of inflam-
matory bowel disease [37]. M694V mutation was de-
tected in most of our patients with FMF. In our study,
five FMF patients had Crohn’s disease. Moreover, two
had ulcerative colitis. Four patients with FMF also had
JIA. Two of these patients had Crohn’s disease, one
had juvenile polyps in the rectum, and the other had
celiac disease. No direct relationship has been shown
between FMF and celiac disease in previous studies.
It has been reported that autoimmune diseases can be
seen together or may be coexistent [38-40]. No in-
formation was found in the literature about FMF or
JIA-associated juvenile polyps. The juvenile polyps in
our case were evaluated as coexisting. One of the pa-
tients with FMF had chronic recurrent multifocal os-
teomyelitis (CRMO) and Crohn’s disease was detected
as a result of the endoscopic evaluation performed due
to abdominal pain. CRMO, which is an inflammatory
disease of bone, is associated with other autoimmune
diseases, such as inflammatory bowel disease [41]. In
HIDS, also known as mevalonate kinase deficiency,
most patients may have gastrointestinal symptoms
such as abdominal pain, vomiting, and diarrhea during
attacks [42]. Martins et al. [43] stated that mevalonate
kinase deficiency may cause apthous or ulcerative dis-
ease in any part of the gastrointestinal tract and this
rare autoinflammatory disease is among the causes of
monogenic eatly-onset inflammatory bowel diseas-
es. In the present study, gastritis was detected in the
HIDS patient who had abdominal pain.
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In this study, the gastrointestinal involvement of the
patients with autoimmune and/or autoinflammatory
diseases was heterogeneous. Inflammatory bowel dis-
ease was detected in 33% of patients with autoimmune
diseases and 56% of patients with autoinflammatory
diseases who consulted with the pediatric gastroen-
terology department. Serological tests such as ANCA
and ASCA are used to support the diagnosis of ul-
cerative colitis or Crohn’s disease. In ulcerative colitis,
ANCA is positive in 60—70% cases, while in Crohn’s
disease, ASCA is positive in 50-70% cases [15]. In
this study, serological screening was performed for
most patients with suspected inflammatory bowel dis-
ease, and 40% positivity was obtained.

The present study has some limitations. First, since
it was a retrospective study, obtaining medical infor-
mation about the patients was difficult. Second, due
to the small number of cases, evaluation of gastroin-
testinal findings in autoimmune and autoinflammatory
diseases was limited.

Conclusion

Both autoimmune and autoinflammatory rheumatic dis-
eases can cause gastrointestinal complaints. In our study,
approximately half of the cases were diagnosed with in-
flammatory bowel disease. In addition, gastrointestinal
complaints persisting despite treatment of the rheumatic
disease should never be ignored and should be directed
to a pediatric gastroenterologist without wasting time.
However, the addition of ANCA and ASCA tests to per-
form autoantibody screening in patients with rheumatic
diseases may shed light on inflammatory bowel diseases.
Pediatric rheumatology specialists should pay attention
to gastrointestinal questioning while evaluating autoim-
mune or autoinflammatory diseases; especially, patients
with M694V mutation should be closely monitored in
terms of inflammatory bowel diseases.
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