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1. INTRODUCTION

Inflammatory Bowel Diseases (IBDs) are multifactorial diseases 
that cause continuous inflammation of the gastrointestinal tract 
[1]. Although the prevalence and incidence of IBD are highest in 
Western populations, Asia and the Middle East have witnessed 
a large increase in prevalence, with estimates of 4.9–168.3 per 
100,000 persons with Ulcerative Colitis (UC) cases as compared 
with an increase of 37.5–248.6 per 100,000 persons in North 
America. Crohn’s Disease (CD) has showed a variation in inci-
dence globally, with reports of an increase of 0.88–67.9 per 100,000 
persons in Asia and the Middle East compared with a much higher 
prevalence in North America, from 16.7 to 318.5 per 100,000 per-
sons [2]. IBD has become an increasing concern due to its relaps-
ing gastrointestinal manifestations and its association with other 
systems. Disease-related morbidity can significantly affect quality 

of life and work productivity, and may lead to increased health 
expenditure [3].

Extraintestinal Manifestations (EIMs) of IBD, which involve the 
joints, eyes, skin, and biliary tract, have a marked impact on the 
morbidity and mortality of IBD, with overall occurrence frequen-
cies of 6–47% [4–11]. However, several studies conducted in Asia 
have found that EIMs are less prevalent among IBD patients when 
compared with those in Western countries [12,13]. A systematic 
review found that the most common of these manifestations are 
inflammatory arthropathies, with a prevalence of 10–35% [14]. 
Other common EIMs include oral and ocular lesions, which report-
edly occur in 4–20% and 2–29% of IBD patients, respectively. The 
skin may also be involved in the form of Erythema Nodosum (EN) 
in 2–20% of cases and Pyoderma Gangrenosum (PG) in 0.5–2% 
of cases [14,15]. A group of manifestations may occur secondary 
to metabolic and anatomical features of the disease itself, such as 
osteopenia and osteoporosis, anemia, cholelithiasis, and nephroli-
thiasis [11]. One-fifth of IBD patients are affected with more than 
one EIM at a time, as shown by a study conducted in 2015 [16]. 
Researchers in Hungary have found that EIMs are more common 
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A B S T R AC T
Background and Aims: The Inflammatory Bowel Diseases (IBDs), Crohn’s Disease (CD) and Ulcerative Colitis (UC), are 
gastrointestinal autoimmune disorders with many Extraintestinal Manifestations (EIMs). Previously reported incidences of 
EIMs in IBD patients have ranged from 10% to 50%. The large variation in occurrence of EIMs has been linked to genetic 
predisposition. Correlations between individual EIMs are unclear. Therefore, we aim to estimate the incidence of EIMs in a 
Middle Eastern cohort of patients with IBD and examine possible relationships with EIMs.
Patients and Methods: We conducted a retrospective study involving all patients included in the King Abdulaziz University IBD 
information system registry between 2013 and 2018. Data on demographics, disease characteristics, and EIMs were extracted 
and analyzed using descriptive statistics: the standard Student’s t-test and chi-squared test. Logistic regression analysis was used 
to examine associations using STATA software version 11.2 (StataCorp, TX, USA).
Results: We reviewed the electronic medical files of 284 patients with confirmed IBD, of which 158 (55.6%) were females, the 
mean age was 27.8 (±15) years; 146 (51.4%) patients had CD and 138 (48.6%) UC. The overall incidence risk of EIMs was 138 
(52.3%) over a mean duration of follow up of 7.3 (±3.9) years. The most common EIM was arthritis (33%), followed by aphthous 
ulcers (16%). Pyoderma gangrenosum occurred in 8% of patients and appeared to be specific for CD patients (p = 0.002), 
whereas Primary Sclerosing Cholangitis (PSC) was more specific for UC (p = 0.001). Certain EIMs appeared to occur together 
such as arthritis with PSC (p = 0.001). Regression analysis identified disease type (in favor of UC; odds ratio = 0.50, p = 0.03) and 
age at the time of diagnosis (odds ratio = 1.04, p = 0.001) as the only significant predictors of EIMs.
Conclusion: Our results demonstrate that more than half of IBD patients have at least one EIM. Contrary to what has often been 
reported, we found that EIMs occur more commonly in UC than CD. A multidisciplinary assessment is recommended as part of 
IBD management to improve overall health outcomes.
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Table 1 | Baseline characteristics of 284 patients with inflammatory  
bowel disease

Characteristics Value

Age in years (±SD) 27.8 (±15.5)
Age at diagnosis in years (±SD) 22.1 (±14.5)
Duration of disease in years (±SD) 7.3 (±3.9)
Gender

Male (%) 126 (44.4)
Female (%) 158 (55.6)

Clinical diagnosis
Ulcerative colitis (%) 138 (48.6)
Crohn’s disease (%) 146 (51.4)
Smokers (%) 39 (16.7)
Family history of inflammatory bowel disease (%) 38 (14.5)

in CD than in UC patients, excluding ocular manifestations and 
Primary Sclerosing Cholangitis (PSC). Gender differences and 
EIMs that vary according to the phenotype of the disease have also 
been found [17]. Most of these manifestations appear after IBD has 
been diagnosed; however, they have been shown in one study to 
appear before IBD diagnosis in 25.8% of cases [18].

Studies conducted in Saudi Arabia have found that the most 
common EIMs found in UC patients are osteopenia, followed by 
EN, and then arthritis, with a prevalence of 30.5%, 23.8%, and 
17.5%, respectively [19]. However, only 5% of CD patients have 
dermatological manifestations, 15.5% have arthritis or arthral-
gia, and 2.3% have deep vein thrombosis (DVT) [20]. A study in 
Riyadh showed that 32% of pediatric IBD patients have EIMs, most 
of them have indeterminate colitis [21].

Despite many studies that have investigated the prevalence of 
EIMs in IBD populations across the world, both cohort and cross- 
sectional, few have been conducted in the Middle East. Therefore, 
we aim to investigate the incidence of EIMs and examine possible 
relationships between EIMs and key demographic and clinical fac-
tors in IBD patients living in the Middle East.

2. PATIENTS AND METHODS

We conducted a retrospective study involving all patients diag-
nosed with IBD between 2013 and 2018 using the International 
Classification of Diseases coding 10th Revision (ICD-10). We used 
the IBD Information System (IBDIS) database at King Abdulaziz 
University to identify patients with IBD. Patients with confirmed 
IBD according to conventional clinical, radiographic, endo-
scopic, and histological criteria were included, irrespective of age. 
Demographic, clinical, and endoscopic findings were ascertained 
directly from the IBDIS. Clinical, radiological, and laboratory find-
ings were reviewed to confirm the presence or absence of EIMs.

2.1. Outcomes and Definitions

Examining the incidence of EIMs (overall and individual) was con-
sidered the primary outcome of this study. EIMs were defined as 
any manifestation linked with IBD, which either occurred during 
the course of disease or before IBD diagnosis. These included: 
arthritis, aphthous ulcers, scleritis/episcleritis, EN, PG, PSC, and 
Venous Thromboembolism (VTE).

2.2. Statistical Analysis

Summary statistics were used to describe baseline characteristics of 
the studied population. We used means and Standard Deviations 
(SDs) to summarize continuous variables and frequencies for cat-
egorical variables. Comparisons between means were carried out 
using the Student’s t-test for normally distributed variables and the 
Wilcoxon signed-ranks test for non-normally distributed variables. 
The chi-squared test and ANOVA test were used to compare fre-
quencies, where appropriate. The incidence risk of EIMs was cal-
culated using the standard formula. Simple and multiple logistic 
regression analysis were used to study associations between EIMs 
and disease characteristics. Odds Ratios (ORs) were used to express 

associations. Precision of point estimates were determined by  
95% Confidence Intervals (CIs) and a P-value of <0.05 was consid-
ered statistically significant. STATA 11.2 (StataCorp, TX, USA) was 
used to perform the analysis.

2.3. Ethical Considerations

King Abdulaziz University ethics committee provided approval 
before study initiation.

3. RESULTS

3.1. Baseline Characteristics

The electronic files of 284 patients were reviewed. Twenty individ-
uals were excluded owing to missing data. The majority of patients 
were females (n = 158, 55.6%) and their average age was 27.8 years 
(range = 8–73, SD = 15.5), all of which were of Middle Eastern 
descent. CD was more common than UC (n = 146, 51.4% vs. n = 
138, 48.6%). Table 1 summarizes all baseline characteristics.

3.2. Extraintestinal Manifestations

Of the 284 patient files reviewed, 138 (48.6%) reported having 
experienced EIMs. Overall, there was no difference in incidence 
between UC and CD (n = 70 vs. n = 68, p = 0.69). The most 
common EIM was arthritis (n = 88, 33.3%), which occurred more 
in UC compared with CD (n = 55 vs. n = 33, p = 0.02), followed by 
aphthous oral ulcers (n = 42, 15.9%). PSC and VTE occurred more 
in UC patients compared with CD patients (n = 17 vs. n = 1, p = 
0.001, and n = 8 vs. n = 2, p = 0.07, respectively). PG was encoun-
tered more frequently in CD patients than UC patients (n = 17 vs. 
n = 4, p = 0.002). Table 2 summarizes the frequency of each EIM.

3.3.  Correlations between EIMs According 
to Simple Logistic Regression

According to simple logistic regression analysis, EIMs were not 
predicted by the type of IBD (OR = 0.91, p = 0.56). Certain EIMs 
were found to be more likely to occur together, such as arthritis 
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Table 2 | Incidence risk of extra intestinal manifestations in Inflammatory Bowel Disease in a cohort of 264 patients

Extraintestinal manifestation Ulcerative colitis  
(n = 137) (%)

Crohn’s disease  
(n = 127) (%)

Overall incidence risk  
(n = 264) (%) p-value

All extraintestinal manifestations 70 (26.5) 68 (25.8) 138 (52.3) 0.700
Arthritis 55 (20.8) 33 (12.5) 88 (33.3) 0.020
Aphthous ulcers 21 (8.0) 21 (8.0) 42 (15.9) 0.790
Scleritis/episcleritis 13 (5.0) 16 (6.0) 29 (11) 0.420
Erythema nodosum 14 (5.3) 12 (4.5) 26 (9.85) 0.830
Pyoderma gangrenosum 4 (1.5) 17 (6.4) 21 (7.95) 0.002
Primary sclerosing cholangitis 17 (6.4) 1 (0.4) 18 (6.8) 0.001
Venous thromboembolism 8 (3.0) 2 (0.8) 10 (3.8) 0.070

Table 3 | Odds ratios correlating extraintestinal manifestations of inflammatory bowel disease

Extraintestinal 
manifestations

Primary 
sclerosing 
cholangitis

Arthritis Pyoderma 
gangrenosum

Erythema 
nodosum

Scleritis/
Episcleritis

Aphthous 
ulcers

Venous 
thromboembolism

Primary sclerosing cholangitis — 5.9 (p = 0.001) 1.0 (p = NS) 0.6 (0.53) 0.5 (p = 0.46) 1.0 (p = NS) 1.7 (p = 0.69)
Arthritis 5.9 (p = 0.001) — 1.6 (p = 0.34) 3.1 (p = 0.008) 2.0 (p = 0.08) 2.1 (p = 0.03) 5.0 (p = 0.01)
Pyoderma gangrenosum 1.0 (p = NS) 1.6 (p = 0.34) — 2.4 (p = 0.15) 6.5 (p < 0.001) 0.5 (p = 0.40) 1.3 (p = 0.81)
Erythema nodosum 0.6 (0.53) 3.1 (p = 0.008) 2.4 (p = 0.15) — 7.2 (p < 0.001) 2.7 (p = 0.03) 4.3 (p = 0.04)
Scleritis/episcleritis 0.5 (p = 0.46) 2 (p = 0.08) 6.5 (p < 0.001) 7.2 (p < 0.001) — 2.3 (p = 0.07) 0.9 (p = 0.92)
Aphthous ulcers 1.0 (p = NS) 2.1 (p = 0.03) 0.5 (p = 0.40) 2.7 (p = 0.03) 2.3 (p = 0.07) — 2.4 (p = 0.60)
Venous thromboembolism 1.7 (p = 0.69) 5.0 (p = 0.01) 1.3 (p = 0.81) 4.3 (p = 0.04) 0.9 (p = 0.92) 2.4 (p = 0.60) —

Table 4 | Simple and multiple regression analysis showing the association 
between EIM incidence and disease characteristics

Extraintestinal manifestation 
occurrence

Odds ratio (95% confidence 
interval)

Simple Multiple

Inflammatory bowel disease subtype 
(Crohn’s disease/ulcerative colitis)

0.91 (0.56–1.47) 0.5 (0.27–0.03)

Gender (male/female) 1.1 (0.68–1.80) 1.1 (0.62–2.0)
Age at diagnosis 1.03 (1.01–1.04) 1.04 (1.01–1.06)
Smoking 1.62 (0.80–3.30) 1.4 (0.61–3.16)
Family history 1.09 (0.68–1.73) 1.29 (0.62–2.71)
Duration of disease 1.02 (0.96–1.09) 0.99 (0.26–1.18)

Bold indicates statistically significant.

with PSC (p = 0.001), EN (p = 0.008), aphthous ulcers (p = 0.03), 
and VTE (p = 0.01). Ocular manifestations were also significantly 
associated with PG (p < 0.001) and EN (p < 0.001). In addition,  
EN was associated with VTE (p = 0.04) and aphthous oral ulcers  
(p = 0.03), as shown in Table 3.

3.4. Multiple Regression Analysis

On a multiple logistic regression analysis, EIM occurrence was 
associated with IBD subtype (OR = 0.50, p = 0.03) and age at the 
time of diagnosis (OR = 1.04, p = 0.001) (Table 4).

On comparing individual EIMs with IBD subtype, there was a sig-
nificant association between UC and PCS (OR = 26, p = 0.004), and 
between CD and PG (OR = 0.22, p = 0.03). EIM occurrence was 
predicted by age at diagnosis, as was the occurrence of arthritis (OR 
= 1.07, p < 0.001), EN (OR = 1.04, p = 0.02), scleritis/episcleritis 
(OR = 1.04, p = 0.009), and VTE (OR = 1.1, p = 0.001). Scleritis/

episcleritis occurrence had significant association with gender  
(OR = 3.05, p = 0.03), and VTE occurrence had significant associa-
tion with duration of disease (OR = 1.14, p = 0.04).

4. DISCUSSION

The primary objective of this study was to estimate the incidence 
of EIMs in a Middle Eastern cohort of patients with IBD. Two 
hundred and eighty-four IBD patients’ records were identified 
and reviewed using a database designed to follow up their clinical 
progress over 5 years. The EIMs investigated in our study included: 
EN; PG; aphthous ulcers; arthritis; PSC; scleritis and episcleritis; 
and VTEs. EIMs were encountered in almost half of the patients 
included in this population (48.6%). This is considered a high 
percentage of EIMs compared with results from three large pro-
spective cohort studies conducted in the USA, Switzerland, and 
India [10,22,23], which reported incidence rates ranging between 
36% and 38%. The variation between incidence rates could be 
attributed to multiple factors such as differences in study design, 
inclusion and exclusion criteria, and geographical diversity. Other 
factors that may contribute to this variation include the differences 
between the diagnostic methods and definitions of EIMs between 
studies, and the completeness of patients’ data during their follow 
up. According to hypothesis testing, no difference in the overall 
EIM incidence was observed between UC and CD patients (48.5 vs. 
49.2, p = 0.70), concordant with results of another cohort study in 
India [23]. However, multiple regression analysis showed a higher 
likelihood of developing EIMs in UC patients (OR = 0.50, p = 0.03).

The secondary objective of this study was to examine possible cor-
relations between EIMs, and identify possible relationships between 
EIMs and other factors. There were indeed significant associations 
between IBD subtype and the occurrence of some EIMs. For exam-
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ple, arthritis and PSC were more common in UC patients, whereas 
PG was more common in CD patients. Nevertheless, arthritis was 
the most common EIM in this cohort, with a frequency of 33.3%, 
consistent with a number of other studies [17,22,24–26]. As it is a 
diagnosis based primarily on clinical assessment, we considered any 
reported form of arthritis in this population as an EIM and did not 
classify it into type 1 and type 2 since we considered this classifica-
tion to show no clinical value [27]. The high incidence of arthritis can 
be explained by the difficulty in differentiating between arthropathy 
and arthralgia. In addition, it could be a consequence of selected IBD 
medications, relapses, or extent of disease activity [22], as well as the 
malabsorptive nature of the disease [28]. According to the literature, 
certain genetic mutations are shared between IBD and rheumatic 
diseases, which might also explain the overlap in symptoms [29,30]. 
However, unlike previous studies, our study reveals that arthritis is 
significantly more common in UC (p = 0.02) [25,31,32].

The second most common EIM found in our study population was 
aphthous ulcers, which are considered part of the mucocutaneous 
manifestations of IBD that also include PG and EN. Aphthous 
ulcers, which frequently occur during IBD relapses [2,4,14], are 
painful, round, pale-looking ulcers with a surrounding red halo 
[14,33]. Aphthous ulcers are diagnosed clinically and commonly 
occur with other diseases; they are sometimes labeled idiopathic 
[33], which might explain why it is the second most common EIM 
in our cohort with a frequency of 15.9%. PG, which is considered 
the most severe skin manifestation of IBD, is an immune-mediated 
skin manifestation that arises more often in the lower extremities 
[14]. Similar to other studies, the overall incidence of PG in our 
center was not high (7.95%) [34,35]. However, our report showed 
a significant association between PG and CD (p = 0.002), unlike 
previous studies that conversely linked PG with UC.

Finally, PSC, a chronic and progressive immuno-inflammatory dis-
order of the bile ducts [14], accounted for 6.8% of EIMs in our study 
and was significantly associated with UC (p = 0.001). PSC is gener-
ally difficult to diagnose owing to its vague clinical picture: patients 
are either asymptomatic or complain of nonspecific symptoms, and 
lab findings are inconclusive. Moreover, a definitive diagnosis can 
only be made by endoscopic retrograde cholangio pancreatography 
(ERCP) or magnetic resonance cholangio pancreatography (MRCP), 
which might explain its low incidence. PSC has been associated with 
a significant increase in the cumulative risk of colorectal cancer 
among UC patients [36]; thus, underscoring the importance of draw-
ing attention to its diagnosis during the follow up of UC patients.

When evaluating the correlation of EIMs with each other, there was 
a significant association between arthritis and skin manifestations, 
namely EN (p = 0.008) and aphthous ulcers (p = 0.03), arthritis 
and PSC (p = 0.001), and arthritis and VTE (p = 0.01). EN was also 
significantly associated with VTE (p = 0.04) and aphthous ulcers 
(p = 0.03). Furthermore, ocular manifestations were significantly 
associated with EN (p = 0.001) and PG (p = 0.001). Multiple studies 
have presented similar data to ours, finding a significant associa-
tion between arthritis and skin manifestations, and the recurrence 
of aphthous ulcers in patients with other EIMs [31]. A 25-year  
follow-up study showed that ocular manifestations are more likely 
to be encountered with other EIMs [17], as did a Swiss cohort 
study, which reported associations between EIMs [22]. The most 
reasonable conclusion of the synchronicity of multiple EIMs is that 
all EIMs in this analysis are part of the overall inflammatory and 

immune-mediated process of IBD; some mimic each other in terms 
of pathogenesis and others have a similar inherited genetic compo-
nent [30]. Thus, they tend to occur more during the active phase of 
IBD [17] and in conjunction with other EIMs. However, the multi-
plicity of factors in this investigation suggests that a clear cause may 
not be determined. The relevance of this reasoning is that although 
IBD is a disease of the gastrointestinal tract, other systems could be 
involved, and as multiple EIMs tend to coexist, the existence of one 
EIM can legitimately raise the suspicion of the presence of another. 
Thus, gastroenterologists should pay more attention to this by reg-
ularly assessing IBD patients with the engagement of other special-
ties to mitigate the overall risk of morbidity and mortality.

An important finding is that the only significant predictors of over-
all EIM incidence are IBD subtype and age at diagnosis. Multiple 
regression analysis demonstrated a higher probability of develop-
ing EIMs in UC patients (OR = 0.50, p = 0.03) and an increased 
EIM incidence with increased age at diagnosis of IBD (OR = 1.04,  
p = 0.001). However, this is discordant with some other studies, 
such as one conducted in Hungary that showed higher frequen-
cies of EIMS in UC patients and a gender predisposition favoring 
females [17]. Disease subtype was also a significant predictor in 
the occurrence of two EIMs considered individually: PSC is more 
common in UC patients and PG more common in CD patients. 
Broadly, the existing literature reports similar data for the associa-
tion between UC and PSC, but not for PG and CD.

In the present study, arthritis, EN, ocular manifestations, and VTE 
were all affected by age at diagnosis. Gender and disease duration 
were associated with the incidence of ocular manifestations and 
VTE, respectively. When following up IBD patients, predictors can 
be used as clinical tools that help to judge the likelihood of EIMs in 
different individuals with respect to the variation of disease char-
acteristics between them. However, it remains a vague area in the 
literature and requires further research.

The limitations of this study supervene on the retrospective nature 
of data collection, which resulted in our data suffering from miss-
ing clinical information. Not all EIMs were accurately diagnosed 
as we relied on the clinical diagnosis mentioned in patients’ files 
rather than diagnostic tests, which are needed to confirm certain 
EIMs, such as radiological investigations for PSC. The incidences 
of other EIMs, for example, osteopenia, nephrolithiasis, and uveitis, 
were not included. This also raises the concern of other confound-
ing factors, which may have been not accounted for in analysis but 
which may have affected EIM occurrence, including comorbid 
diseases. Although the IBDIS registry includes only data from one 
center, it is continuously updated. This enabled us to have a thor-
ough long-term follow up of patients. Another strength of the study 
is that we performed a multiple regression analysis to estimate EIM 
predictors, which enabled drawing more reliable associations.

5. CONCLUSION

Our results demonstrate that more than half of IBD patients have at 
least one EIM. Contrary to what has been reported generally, EIMs 
occur more commonly in UC compared with CD. IBD is an emerging 
health burden in our geographical area, thus an increased awareness 
of the possible implications of IBD in the form of EIMs has become a 
necessity in the Middle East to guide patients in seeking appropriate  
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medical care. Also, this study has shown that the management of 
EIMs by other specialties should be done in close collaboration with 
gastroenterologists to effectively adjust the therapeutic regimens and 
to improve the morbidity and mortality of IBD patients.
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