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Background: Inflammatory bowel disease which is subgrouped mainly to ulcerative colitis and Crohn’s disease is thought to be a
multi-organ disease. Most organs can be involved in the disease course in addition to gastrointestinal tract involvement. In this
systematic review we aimed to assess the prevalence of these manifestations in Eastern Mediterranean Regional Office (EMRO)
countries.
Method: The present systematic review and meta-analysis study was performed according to the Preferred Reporting Items for
Systematic Review and Meta-analysis (PRISMA) guideline. Joanna Briggs Institute (JBI) Critical Appraisal Checklist was admired for
the quality evaluation of the included studies. For determining the heterogeneity, we used Cochran test and I2 statistics.
Result: Finally, 12 studies were included in our study. Based on the results of our study the prevalence of arthritis in ulcerative colitis
and Crohn’s disease patients was 7.1% (95%CI: 2.6–18.2%) and 13.5% (95%CI: 2.6–47.3%), respectively. Prevalence of arthralgia
in ulcerative colitis patients was 18.4% (95% CI: 14.3–23.3%). skin involvement prevalence was 9.9% (95% CI 4.7–19.6%) in
inflammatory bowel disease (IBD) patients. ocular involvement prevalence was 7.2% (95% CI 17–25.8%) in IBD patients. PSC
prevalence in ulcerative colitis and Crohn’s disease patients was 3.5% (95% CI: 1.7–7.3%) and 2.7% (95% CI: 1.3–5.5%),
respectively.
Conclusion: Based on the results of this study arthralgia and arthritis were the most common extra-intestinal manifestation of IBD
followed by dermatologic and ocular involvements. This extra-intestinal manifestation can challenge the patients’management and
identifying their pattern is important during the disease course.
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Introduction

Inflammatory bowel disease (IBD) includes of two main sub-
groups of ulcerative colitis and Crohn’s disease. This disease is
now a global concern with significant prevalence and incidence
worldwide[1,2]. This disease has caused considerable burden
globally along with significant individuals suffering from this
condition[3].

Almost 6.8 million cases of IBD were identified in 2017 glob-
ally with the prevalence rate and death rate of 84·3 and 0·51,
respectively[4]. It is reported 2.5 million people in US and 1 mil-
lion people in Europe suffering from IBD[3]. Based on Global
Burden of Disease (GBD) statements, North America and
Caribbean were the regions with the highest and lowest pre-
valence of IBD, respectively[4]. A study in the UK demonstrated
that the prevalence of IBD has raised 33.8% between 2006 and
2016[5].

IBD may occur as a result of the uncontrolled immune system
response, which can originate from genetic or environmental
determinants[6]. Environmental factors and hereditary suscept-
ibility are the most important cause of the IBD and its course.
These two factors arouse the immune system to act overactive
and impaired[7,8]. Smoking, low physical activity, hygiene status,
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surgeries, and antibiotic consumption are some environmental
factors associated with IBD[9]. Based on the epidemiological
models, environmental factors can affect individuals based on a
person’s genetic characteristics, including age, sex, personality,
and physical state, causing IBD susceptibility[8,10].

Inflammatory bowel disease can involve other organs of body
in addition to gastrointestinal tract which is defined as extra-
intestinal manifestations (EIM)[11,12]. The prevalence and inci-
dence of EIMs varies between different organs. EIMs of IBD can
happen before, within or after initiation of the disease and affect
patients’ management[13]. It is estimated 25–40% of IBD
patients experience EIMs and 25% of patients shows more than
one EIMs[14,15]. The pattern of EIMs of IBD can be accompanied
by flaring the disease course or independent regarding the disease
severity[13]. Different organs are reported to be involved in as
EIMs including dermatologic ocular musculoskeletal, hepato-
pancreatobiliary, pulmonary and renal systems[16]. There are
two distinct categories of EIM associated with IBD. Immune-
related manifestations of IBD that are manifestations for reactive
responses linked to the inflammatory activity in the intestines.
They often share a common pathogenesis with the underlying
intestinal disease like Arthritis, Erythema Nodosum (EN),
Pyoderma Gangrenosum (PG), and Aphthous Stomatitis[17].
Autoimmune disorders associated with IBD: as autoimmune
conditions that are not directly tied to the activity of the intes-
tines but result from an increased susceptibility to autoimmunity
like Primary Biliary Cirrhosis, Alopecia Areata, and Thyroid
Autoimmune Disease[17]. These EIMs could be presented with a
variety of symptoms, such as tenesmus, fever, exhaustion, diar-
rhoea, constipation, bloating, stomach discomfort, and inflam-
mation of the liver, skin, eyes, and joints[16].

Eastern Mediterranean Regional Office (EMRO) encom-
passes 22 countries which is one of the World Health
Organization regional classification[18]. The prevalence of EIMs
of IBD was studies before in separate investigation however the
was no comprehensive study to assess the all of them hence we
aimed to conduct the present meta-analysis study to summarize
the pattern of EIMs of IBD in this region.

Methods

Setting

The present study is a systematic review and meta-analysis
aiming to identify the prevalence of EIMs of IBD in the EMRO
countries. The study was conducted between 2021 and 2022
based on the Systematic Review and Meta-analysis (PRISMA)
guideline[19].

Search strategy

We searched four international databases such as Medline/
PubMed, ProQuest, Scopus, and Web of knowledge from
inception up to end of September, 2022. We included only
papers with English language without any time limitation. The
Selected keywords for international databases included:
Epidemiology, prevalence, occurrence, risk factors, related fac-
tors, extra-intestinal manifestation, inflammatory bowel disease,
ulcerative colitis, crohn’s disease, Afghanistan, Bahrain, Iran,
Iraq, Jordan, Kuwait, Lebanon, Oman, Pakistan, Qatar, Saudi
Arabia, Syria, United Arab Emirates, Djibouti, Egypt, Morocco,
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Palestine, Somalia, Sudan, Tunisia, Libya, and Yemen. The col-
lected data entered to the EndNote X7 software, then, duplicate
articles were automatically deleted. It is worthwhile to mention
here that two researchers individually screened the articles based
on title, abstract and full text.

Inclusion and exclusion criteria

Case-control, cross-section, and cohort studies assessing the
IBD, Crohn’s disease (CD), or ulcerative colitis (UC) indivi-
duals in the EMRO countries population with the following
criteria were eligible to be included in our study: 1-IBD diag-
nosis should be confirmed using a comprehensive diagnostic
approach. Patients underwent clinical evaluation, imaging
studies, blood tests, and endoscopic procedures, including
colonoscopy. Histopathological analysis of biopsies obtained
during colonoscopy played a pivotal role in confirming the
presence of IBD and differentiating it from other conditions,
particularly in regions where conditions like tuberculosis are
prevalent like EMRO. 2-at least one of the following outcomes
was reported: The smoking rate in patients, family history,
sites of involvement, risk factors of patients, incidence rate. 3-
Studies in English 4- available full text. Studied which didn’t
fulfil the inclusion criteria got excluded. Two researchers

independently selected the studies, and any disagreements were
solved by the third researcher.

Quality assessment

Two researchers performed the quality assessment of included
studies using The Joanna Briggs Institute (JBI) Critical Appraisal
Checklist for cross-sectional, case-control, and cohort studies.
Any disagreements were finalized by face-to-face consultation
and the contribution of a third researcher. The JBI checklist scores
of included studies are shown in Table 1.

Data extraction

Included papers were studied carefully by two researchers. The
following outcomes were extracted: Name of the first author,
year of publication, the place of study, duration of study, sample
size of study, mean age of participants. The features of included
studies are shown in Table 1.

Statistical analysis

Comprehensive meta-analysis (CMA) statistical software ver-
sion 2 was admired for this study. Data were pooled when
greater than or equal to three studies were available for a
distinct outcome. Cochran’s test (the significance level was

Figure 1. Flowchart of the included eligible studies in systematic review.
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considered less than 0.1) and I2 statistics (the significant level
was considered more than 50%) were obtained to determine
the heterogeneity of the results. Random-effect model was also
used when heterogeneity was significant; otherwise fixed-effect
model was applied.

Results

A total of 1671 studies were found in the initial search. After
omitting the duplications 1485 Studies went for screening. Two
researchers independently read the title, the abstract, and, when
necessary, the full text of the articles. A total of 1416 Articles were
deleted, and 69 papers went for full-text revision. Finally, 12 studies
were included in our study based on inclusion criteria (Fig. 1).

Description of studies

The basic characteristic of included studies[20–31] presented in
Table 1. Based on the geographical location of 12 included stu-
dies, 6 studies conducted in Iran, 2 in Saudi Arabia, 2 in Kuwait,

one in Bahrain, one in UAE, and one in Lebanon. The summary
characteristics of the studies are shown in Table 1.

Main results

Prevalence of skin involvement of IBD and UC patients was 9.9%
(95% CI: 4.7–19.6%) and 4.2% (95% CI: 2.4–7.3%), respectively.
prevalence of erythema nodosum inUC andCDwas 1.6% (95%CI:
0.2–11.2%) and 1.9% (95%CI: 0.8–4.4%), respectively. prevalence
of pyoderma gangrenosum in UC and CD was 1.9% (95% CI:
0.6–1.8%) and 0.9% (95% CI: 0.2–3.5%), respectively (Fig. 2).

Prevalence of arthritis in UC and CD patients was 7.1% (95%
CI: 2.6–18.2%) and 13.5% (95% CI: 2.6–47.3%), respectively.
Prevalence of arthralgia in UC patients was 18.4% (95% CI:
14.3–23.3%) (Fig. 3).

Ocular involvement prevalence was 7.2% (95% CI
17–25.8%) in IBD patients. in UC patients 2.5% (95% CI:
0.8–7.5%) had ocular lesions. PSC prevalence in UC and CD
patients was 3.5% (95% CI: 1.7–7.3%) and 2.7% (95% CI:
1.3–5.5%), respectively. PSC prevalence in IBD patients was 1%
(95% CI: 0.00–4.9%) (Fig. 4).

Figure 2. (A) Prevalence of skin involvement in inflammatory bowel disease, (B) prevalence of skin involvement in UC, (C) prevalence of erythema nodosum in UC, (D)
prevalence of erythema nodosum in CD, (E) prevalence of pyoderma gangrenosum in UC, (F): prevalence of pyoderma gangrenosum in CD.

Sanat et al. Annals of Medicine & Surgery (2024)

2895



Discussion

IBD is a multisystem disease not only affecting gastrointestinal
tract but other organs can be involved. Extra-intestinal manifes-
tation of BD can occur in different organs including dermatologic
ocular musculoskeletal, hepatopancreatobiliary, pulmonary
renal, systems .the management of IBD patients with extra-
intestinal manifestation is more challenging[16]. The present study
we aimed to discuss the extra-intestinal manifestation of IBD in
EMRO countries population.

The most comment presentation of EIMs of IBD is observed in
musculoskeletal system[14,15,32]. In our study EIMs of IBD are
mostly observed as arthralgia and arthritis. The prevalence of
arthritis was more common in CD compared to UC. Previous
studies reported prevalence of arthralgia 40–50% in IBD popu-
lation while the prevalence of arthritis is reported 15–20%
and 10% in CD and UC patients, respectively[33]. Arthritis
occurs both in men and women equally and is more common in
patients with colon involvement compared to small intestine
involvement[13,34]. Arthritis in IBD patients can involve both
peripheral and axial joints, small and large joints[16]. Peripheral
arthritis usually affects large joints and is often asymmetric[13,16].
The joint involvement is usually non erosive and seronegative in
IBD patient[16].

Additionally, other parts of the world also conducted several
studies to assess the EIM of IBD. For example, a comprehensive
IBD cohort study based in Switzerland, with a specific emphasis
on extra-intestinal manifestations, revealed that as many as 25%
of individuals with IBD who experience these manifestations are
affected by multiple EIMs[35].

Based on the results of our study the prevalence of skin
involvement in IBD patients is 9.9% in EMRO countries. In other
studies 2–34% of IBD pastiest manifested dermatologic
involvement[36]. A wide range of skin manifestations have been
reported Erythema nodosum, pyoderma gangrenosum, oral
aphthous stomatitis, psoriasis, and Sweet syndrome[36]. In our

study Erythema nodosum was more common in CD patients
while Pyoderma gangrenosumwasmore common in UC patients.
In a prospective study by Yüksel et al.[37] 7.4% and 2.3% of IBD
patients manifested dermatological features as Erythema nodo-
sum, and pyoderma gangrenosum, respectively.

One of themost significant EIMs of IBD is PSCwhich is defined
as chronic inflammation and fibrosis of intra and extra hepatic
bile duct due to unknown aetiology[38]. PSC is strongly associated
with UC and less common CD. It is estimated coexistence of UC
and CD in PSC patients is 75% and 5–10%, respectively. more
over the prevalence of PSC in UC and CD patients is reported 5%
and 2%, respectively[16]. PSC is more common in adults patient
compared to paediatrics[39]. In our study prevalence of PSC was
more common in UC compare to CD which was consistent with
other studies.

Ocular involvement is the third major organ which is for EIMs
after articular and akin involvement[40]. Ocular manifestation
can occur in a wide clinical range as scleritis, Episcleritis, papil-
litis, retinal vasculitis and corneal infiltrates, myositis anterior
uveitis, and optic neuritis[34,41]. Based on the results of our study
7.2% of IBD patients showed ocular manifestations. Other stu-
dies reported 0.5–3% of IBD patients showed ocular
manifestation[41]. The prevalence of ocular manifestation is
higher in patients with colon involvement compared to small
intestine involvement[16].

Based on the results of our study arthralgia and arthritis were
the most common extra-intestinal manifestation of IBD followed
by dermatologic and ocular involvements. These extra-intestinal
manifestation can challenge the patients’ management and iden-
tifying their pattern is important during the disease course.

In the end, most individuals with IBD have active, healthy lives,
with flare-ups and remissions occurring on a cyclical basis. A key
component of symptom management is lifestyle adjustments in
conjunction with effective therapy. Achieving these goals requires
careful screening, early detection of EIMs, and rapid intervention
to minimize morbidity and improve quality of life[34]. The

Figure 3. (A) Prevalence of arthritis in UC, (B) prevalence of arthritis in CD, (C) prevalence of arthralgia in UC.
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treatment of EIMs of IBD necessitates a multidisciplinary
approach, combining medical intervention with lifestyle mod-
ifications. The resolution of EIMs often corresponds with the
successful management of intestinal-IBD activity. However,
EIMs that are independent of IBD activity require specific treat-
ments aimed at improving the patient’s quality of life and redu-
cing morbidity and mortality[34]. For musculoskeletal EIMs
associated with IBD, a comprehensive approach includes phy-
siotherapy and the use of analgesics and anti-inflammatory
medications, such as nonsteroidal anti-inflammatory drugs and
systemic corticosteroids. Cutaneous manifestations like pyo-
derma gangrenosum benefit from topical corticosteroid therapy,
coupled with wound care to promote healing. Ocular manifes-
tations, such as scleritis and uveitis, typically require treatment
with topical corticosteroids to manage inflammation and
discomfort[16,34].

Limitation

During the course of conducting this meta-analysis, several
limitations have come to our attention. First, we encountered a
shortage of suitable articles from certain countries in the

EMRO. Secondly, a subset of the articles we included in our
analysis failed to comprehensively discuss all the EIMs of
IBD specific to their respective regions. Lastly, a noteworthy
limitation is the absence of information regarding the timing of
the patients’ diagnoses.

Conclusion

In conclusion, this systematic review and meta-analysis have
provided valuable insights into the prevalence and patterns of
EIMs in IBD within the EMRO. Our comprehensive analysis of
the available data revealed that EIMs are not uncommon among
IBD patients in this region, with varying prevalence rates among
different EMRO countries. We observed that EIMs significantly
impact the clinical course and quality of life of IBD patients,
highlighting the need for heightened awareness and effective
management strategies. Our findings also underscore the
importance of early detection and amultidisciplinary approach to
care, involving gastroenterologists, rheumatologists, dermatolo-
gists, and other specialists. Collaboration and knowledge-sharing
among healthcare professionals can aid in the prompt

Figure 4. (A) Ocular manifestation prevalence in inflammatory bowel disease (IBD), (B) ocular manifestation prevalence in UC, (C) prevalence of PSC in UC, (D)
prevalence of PSC in CD, (E) prevalence of PSC in IBD.
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identification and management of EIMs in IBD, thereby
improving patient outcomes.
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