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Abstract	
AIM: To determine the clinical, epidemiological and phenotypic characteristics of ulcerative colitis (UC) in Saudi Arabia, by studying the largest cohort of Arab UC patients. 

METHODS: Data from UC patients attending gastroenterology clinics in four tertiary care centers in three cities, between September 2009 and September 2013, was entered into a validated web-based registry, inflammatory bowel disease information system (IBDIS). The IBDIS database covers numerous aspects of inflammatory bowel disease. Patient characteristics, disease phenotype and behavior, age at diagnosis, course of the disease, and extraintestinal manifestations were recorded. 

RESULTS: Among 394 UC patients, males comprised 51.0% while females were 49.0%. According to the Montréal classification of age, major chunk of our patients belonged to A2 category for age of diagnosis at 17–40 years (68.4%), while 24.2 % belonged to A3 category for age of diagnosis at > 40 years. According to the same classification, a majority of patients had extensive UC (42.7%); 35.3% had left-sided colitis; and 29.2% had only proctitis. Moreover, 51.3% were in remission; 16.6% had mild UC; 23.4% had moderate UC; and 8.6% had severe UC. Frequent relapse occurred in 17.4% patients; infrequent relapse in 77%, and 4.8% had chronic disease. A majority (85.2%) of patients was steroid responsive. With regard to extraintestinal manifestations, arthritis was present in 16.4%; osteopenia in 31.4%; osteoporosis in 17.1%; and cutaneous involvement in 7.0%. 

CONCLUSION: Majority of UC cases were young people (17–40 years) with a male preponderance. While the disease course was found to be similar to that reported in Western countries, more similarities were found with Asian countries with regards to the extent of the disease, and response to steroid therapy.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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[bookmark: _GoBack]Core tip: Despite several reports suggesting an increase in the incidence of Ulcerative Colitis (UC) among Arabs in recent years, there is insufficient information about it particularly in Saudi Arabia. Our aim was to determine the clinical, epidemiological and phenotypic characteristics of UC in Saudi Arabia, by studying the largest cohort of Arab UC patients. We found that UC has a relatively higher incidence in Saudi Arabia, and the majority of UC cases are diagnosed in young people (17–40 years) with a male preponderance.
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INTRODUCTION
Ulcerative colitis (UC) is a chronic inflammatory bowel disease (IBD), the etiology of which remains relatively unclear. Studying the epidemiology of IBD is crucial for understanding the public health burden it poses and for planning appropriate health programs for individuals with IBD[1,2]. Comprehensive descriptive epidemiological studies can offer clues about the causes of this disease[3, 4].
The prevalence of IBD varies greatly worldwide where Western European and North American countries are traditionally considered as high-incidence areas[3,5,6]. Previously, UC was considered rare in developing counties, but recently, a surge in its incidence has been observed in populations in which it was earlier thought to be non-existent, e.g., Chinese populations in Hong Kong and Singapore and Arab nations[4,7-9]. 
Although the evidence is insufficient, there are reports of the growing incidence of UC in the Middle East[7-9]. Recently, the incidence in the Arab population was reported to be 22/100000[18-20]. Moreover, a recent retrospective study in Saudi Arabia reported an increase in the number of UC patients who were referred to tertiary care centers[11]. Another retrospective study on Libyan children showed that the incidence of IBD was increasing, and the clinical features were similar to those reported in other countries[12]. Despite the reports on the increase in the incidence of UC among Arabs in recent years, there is limited data about the characteristics of these patients as well as the disease course in Saudi Arabia[13,14]. The aim of this study, therefore, was to determine the clinical, epidemiological, and phenotypic characteristics of UC in Saudi Arabia based on patient data recorded regularly in the IBD registry.


MATERIALS AND METHODS
Saudi IBD epidemiology database
Since September 2009, the inflammatory bowel disease information system (IBDIS)[15] has been used to register IBD patients. Initially, it contained data for patients at only one tertiary care center (King Khalid University Hospital); however, four other centers including three private care centers in Riyadh, Saudi Arabia, were added shortly thereafter. IBDIS (www.ibdis.net) is a web-based documentation system comprised of nine blocks covering numerous aspects of IBD-related parameters including: demographics, diagnosis, age at diagnosis according to the Montréal classification system, course of the disease, extraintestinal manifestations, complications, risk factors, surgical and conservative therapy. All of these parameters in our study population were recorded in the registry.

Patients
UC patients presenting to gastroenterology clinics or endoscopy units between September 2009 and September 2013, were interviewed using their clinical charts and screened by the attending physician as well as a trained research assistant; the required information was documented and directly incorporated into the registry. Patient data was updated on a regular basis on every follow-up visit to the gastroenterology clinics. Given the inconsistency with which features based on the Montréal classification are generally reported[16], 10% of the data in the registry was randomly checked and validated by the investigators.

Definitions and identification of disease phenotype
The Montréal classification was used to classify the extent of UC (ulcerative proctitis, E1; left-sided UC, E2; extensive UC, E3) and disease severity (UC in clinical remission, S0; mild UC, S1; moderate UC, S2; severe UC, S3)[17]. The extent (E) and severity (S) of the disease were considered cumulatively up to the time of the most recent endoscopic, histopathological, radiological and other clinical investigations, and surgical notes. 
The course of the disease was assessed at the first time of inclusion in the registry: infrequent relapse, ≤ 1 relapse per year; frequent relapse, > 1 relapse per year; chronic disease, no remission throughout a 1-year period. Changes in the disease course during follow-up were also registered.
Age of onset as per the Montreal classification was reported and categorized as A1 for those with age of diagnosis at 16 years or younger, while A2 and A3 for age of diagnosis at 17–40 years and > 40 years, respectively. Osteopenia was defined when T-score was between -1 and -2.5 SD, while Osteoporosis when T-score < -2.5 SD.

Inclusion criteria
The diagnosis of UC (based on standard clinical, endoscopic, radiological, and histological criteria) was reviewed thoroughly using the European Crohn’s and Colitis Organization (ECCO) guidelines[18]. Only UC patients who had undergone a full colonoscopy with terminal ileum intubation and biopsy (in the absence of stenosis) were included.

Exclusion criteria
If clinically indicated, computerized tomography enterography (CTE) or magnetic resonance imaging enterography (MRE) were performed to exclude Crohn’s disease.

Statistical analysis
Continuous variables were represented as means, standard deviations and minimum and maximum values, and categorical variables, as frequencies. 95%CI was estimated for all variables. We used STATA 11.2 (StataCorp, Texas, United States) for our analyses. A P-value < 0.05 was considered to indicate statistical significance. No attempt at imputation was made for missing data.

Ethical considerations
All patients gave their informed consent for participation in this study. The study was approved by the institutional review board of King Khalid University Hospital, and site-specific approval was obtained from each participating hospital. 

RESULTS
Patient characteristics
Among 394 UC patients, 94.0% were of Saudi nationality, and the rest were non-Saudis. Moreover, 8.3% (95%CI: 5.4–11.2) of the patients lived in rural areas, and the remainder lived in urban areas. The mean age at diagnosis was 30.2 (mean) ± 0.6 (SD) years, with a mean duration of 8 years (95%CI: 7.3–8.5) and 51% (95%CI: 46.0–56.0) were males, while 49% (95%CI: 44.0–54.0) were females (Table 1).

Disease characteristics
According to the Montréal classification system, the majority (68.4%) of our patients having disease were A2 (17.0–40.0 years) (Figure 1, Table 2). Extensive UC was present in 42.7% (95%CI: 37.3–48.1) according to the Montréal classification, while left-sided colitis was found in 35.3% (95%CI: 30.0% – 40.0%) and proctitis was found in 22% (95%CI: 17.5–26.5). In 51.3% (95%CI: 46.0–56.8) of the patients the disease was in remission; mild UC was found in 16.6% (95%CI: 12.5–20.7); moderate UC, 23.4% (95%CI: 18.8–28.0); while severe UC occurred in 8.6% (95%CI: 5.5–11.6) with male predominance (Figure 2). There was no significant difference in disease extent between different age groups.
	Among our patients, 77.5% (95%CI: 73.2–82.2) had infrequent relapse; 17.3% (95%CI: 13.3–21.5) had frequent relapse; and 4.8% (95%CI: 2.4–7.1) had chronic disease with no remission. 

Treatment and response
During the disease course, the majority of the patients were treated with 5-ASA: 54.7% used the oral form; 7.3%, topical; and 38.0% a combination of both. Moreover, 37.5% of our patients had never used systemic steroids, 33.5% had used it only once, and 8.6% had used it more than three times. Additionally, 85.2% (95%CI: 78.9–91.4) were steroid responsive, 7.0% (95%CI: 2.5–11.5) were steroid dependent, and 6.2% (95%CI: 2.0–10.5) did not respond to steroid treatment. In particular, patients with extensive colitis (E3) were more likely to have been treated with multiple courses of steroids. Immunomodulators were used in 69 patients most of whom were treated with azathioprine (97.1%). Anti-TNF drugs were used as maintenance therapy in 33 patients (8.3%). Procto-colectomy was performed on 23 (5.8%) patients: in 11 of these patients it was performed after the detection for dysplasia and cancer, and the remaining were treated after failure of medical therapy.

Extraintestinal manifestations
With regard to extraintestinal manifestations, arthritis was present in 17.5% (95%CI: 10.4–24.5) of the patients, osteopenia in 30.5% (95%CI: 21.5–39.4), and osteoporosis in 17.1% (95%CI: 9.8–24.4). Primary sclerosing cholangitis was found in 0.9% of the patients, and deep vein thrombosis (DVT) was found in 1.9%, one of whom had a fatal pulmonary embolism during hospitalization. Cutaneous involvement was observed in 7.06% of our population: majority of these patients had an unspecific skin rash, while in 23.8% of them had erythema nodosum (Table 3).

DISCUSSION
This study is the largest and most comprehensive epidemiological study on UC in an Arab population, which incorporated 394 UC patients by using data from a validated database web system. We found a slight male predominance, which is consistent with previous studies from Saudi Arabia[13,19,20], and other Arab populations in Kuwait[21] and Lebanon[22]. This finding is also similar to those carried out on a Turkish population[23], South Asians in UK(24) and North American populations[25]. On the contrary, studies from Iran[26] and Sri Lanka[27] have shown female predominance, while studies in Japan[28] and Korea[29] and other Asian countries[30] have shown a similar incidence in males and females.
In our series, extensive colitis was more common compared to left-sided colitis and proctitis. Similar findings were observed in other Arabic countries, specifically Lebanon[22] and Kuwait[21], and in western African, American, and Hispanic populations[31] and in Iran[32]. However, in other Asian countries such as Korea[29], and Japan[33] proctitis was more common, while in China[34], Singapore[35], and Sir Lanka[27], left-sided colitis was more common. The differences could be attributed to the study settings, because hospital-based studies are more likely to have a higher proportion of extensive colitis patients rather than population-based studies, as these patients need more advanced care and cannot be managed in primary care clinics.
	The rate of osteoporosis and osteopenia in our population were similar to those reported in other studies from Saudi Arabia[36], United States[37], and Italy[38]. In contrast, a lower prevalence of osteoporosis was reported from Iran[39] and Norway[40], and a recent large retrospective database analysis in North America found a lower prevalence of osteopenia and osteoporosis in UC patients[41]. However, the latter study included only male patients, only 30% of whom were treated with steroids comparing to 62.5% in our study. Therefore, the difference could be attributed to the inclusion of only males and the lower percentage of patients who were treated with steroids. Moreover, we think that the higher prevalence of osteoporosis and osteopenia in our population may be related to the high incidence of Vitamin D deficiency in Saudi Arabia rather than UC itself[42]. In comparison with Western populations[43], our population had a higher rate of peripheral arthritis. However, our results are similar to those of two other studies from Arabic populations in Saudi Arabia[13] and Kuwait[44], and from studies in Korea[45] and Hungary[46].
With regards to steroid therapy, 37.5% of our patients never used systemic steroids, which is similar to the finding in a 5-year follow-up study on UC patients in the United Kingdom[47]. In the same study, 82% of the patients had a complete or partial response to steroids, and 18% showed no response; these findings are also similar to those in our population (85.5% responded, 7.0% were steroid dependent, and 6.2% did not respond to steroid treatment). Similar findings were reported in a population-based study in Olmsted county, United States[48]. 
Although, this is not a population-based study, a major advantage of this cross-sectional prospective study is that it was conducted on the largest cohort of Arab UC patients from four centers in an area that was, until recently, not known to having a surge in the incidence of IBD.
In conclusion, prevalence of UC seems to be increasing in Saudi Arabia, and the majority of UC cases are diagnosed in young people (17–40 years) with a male preponderance. While the disease course was found to be similar to that reported in Western countries, more similarities were found with Asian countries with regards to the extent of the disease, and response to steroid therapy.
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Background
Despite several reports suggesting an increase in the incidence of Ulcerative Colitis (UC) among Arabs in recent years, there is insufficient information about it particularly in Saudi Arabia. This study is an effort to relay information regarding epidemiology of this particular disease.

Research frontiers
More studies are required to understand this surge in the incidence of ulcerative colits, whether infectious or environmental factors are the reason. 

Innovations and breakthroughs
UC is an emerging disease, with a clear surge in the incidence in recent years. We tried to determine the clinical, epidemiological and phenotypic characteristics of UC in Saudi Arabia, by studying the largest cohort of Arab UC patients.

Terminology
The classical definition of ulcerative colitis is a macroscopic and microscopic continuous mucosal inflammation without histological evidence of granulomas. The disease affects at least the rectum and may spread to a varying extent, but continuously in oral direction, up to the maximal form of ulcerative pancolitis (endoscopy). Exceptions from classical ulcerative colitis are the "rectal sparing colitis" and any form of the disease that occurs in conjunction with focal peri-appendicular involvement, which is separated from the inflamed portion by normal mucosa.

Peer review
This paper addresses the clinical, epidemiological and phenotypic characteristics of UC in Saudi Arabia, by studying the largest cohort of Arab UC patients and concluded that prevalence of UC seems to be increasing in Saudi Arabia, and the majority of UC cases are diagnosed in young people (17–40 years) with a male preponderance. The authors also pointed out that while the disease course was found to be similar to that reported in Western countries, more similarities were found with Asian countries with regards to the extent of the disease, and response to steroid therapy
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Table 1 Patients’ characteristics
	Variables
	 (n = 394)
	95% CI

	Gender
	
	

	Male
	51%
	46 – 56

	Female
	49%
	44 – 54

	Nationality
	
	

	Saudi
	94%
	91 – 96

	Non-Saudi
	6%
	3.7 – 8.4

	Environment
	
	

	Urban
	91.6%
	88.7 – 94.5

	Rural
	8.3%
	5.4 – 11.2

	Mean BMI
	22.6
	22.5 – 22.7

	Mean Age (yr)
	30.1
	28.9–31.4

	Mean Duration of Disease(yr)
	8
	
7.3 – 8.5

	Smoking
	
	

	Smokers
	7.8%
	4.9 – 10.7

	Non-Smokers
	92.2%
	89.2 – 95.1

	Course
	
	

	Infrequent
	77.5%
	73.2 – 82.2

	Frequent
	17.3%
	13.3 – 21.5

	Chronic
	4.8%
	2.4 – 7.1

	Steroid use
	
	

	Once
	33.5%
	28.7 – 39.1

	Twice
	10.8%
	7.4 – 14.3

	Three
	8.3%
	5.3 – 11.4

	More than three times
	8.6%
	5.6 – 11.8

	Never
	37.5%
	32.6 – 43.3

	Number of relatives with CD
	
	

	First Degree
	0.6%
	0.2 – 1.5

	Second Degree
	0.6%
	0.2 – 1.5

	Number of relatives with UC
	
	

	First Degree
	7%
	3.3 – 10.7

	Second Degree
	1.8%
	0.4 – 3.3

	Number of relatives with IBDU
	
	

	First Degree
	0.6%
	0.2 – 1.5

	Second Degree
	0.3%
	0.3 – 0.9

	Number of relatives with Colorectal Cancer
	
	

	First Degree
	0.9%
	0.1– 2.0

	Second Degree
	0.9%
	0.1– 2.0


BMI: Body Mass Index; CD: Crohn's disease; IBDU: Inflammatory bowel disease unclassified; Infrequent relapser: Defined as patients with 1 or less relapses per year.


Table 2 Patients according to montreal classification
	Variables
	n = 394
	95% CI

	Age, Montréal classification
	
	

	A1
	7.3% 
	4.7 – 9.9

	A2
	68.4% 
	63.8 – 73.0

	A3
	24.2% 
	20.0 – 28.4

	Extent, Montréal classification
	
	

	E1
	22.0% 
	17.4 – 26.5

	E2
	35.3 %
	30 – 40.5

	E3
	42.7 %
	37.3 – 48.5

	Severity, Montréal classification
	
	

	S0
	51.4%
	46.0 – 57.0

	S1
	16.6%
	12.5 – 20.6

	S2
	23.4%
	18.75 – 28.0

	S3
	8.6%
	5.5 – 11.6


A1: Those with age of diagnosis at 16 years or younger; A2 and A3 for age of diagnosis at 17–40 years and > 40 years, respectively.


Table 3 Extraintestinal manifestations 
	Variables
	n = 312
	95% CI

	PSC 
	0.9% 
	0.01 – 2.0

	Venous thrombosis 
	1.9% 
	0.3 – 3.3

	Eye manifestation 
	1.5% 
	0.1 – 2.9

	Stomatitis 
	1.5%
	0.1 – 2.9

	Joint involvement
	17.5% 
	10.4 - 24.5

	Bone manifestation
	
	

	Osteoporosis 
	17.1% 
	9.8 – 24.4

	Osteopenia 
	30.5%
	21.5– 39.4

	Skin manifestation
	7.06% 
	4.2 – 9.8

	Erythema nodosum
	23.8%
	3.9 – 43

	Pyoderma gangraenosum
	4.8% 
	0.1 – 14

	Psoriasis
	9.5%
	0.1 – 23.4

	Others
	61.9% 
	39.2– 84.5





Figure 1 Age at diagnosis of ulcerative colitis.

[image: ]


Figure 2 Gender distribution for each disease grade based on severity according to the Montréal classification system.
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