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Abstract
Purpose: Pediatric Ulcerative Colitis (UC) is an Inflamma-
tory Bowel Disease (IBD) that has potential morbidities, life-
long challenges and can leave both physical and psychoso-
cial impacts. This study aimed to review the epidemiology, 
clinical presentations, and way of diagnosis, therapeutic ap-
proaches, complications and outcome of pediatric patients 
with UC.

Methods: A retrospective review of all patients diagnosed 
with UC in the pediatric department, Salmaniya medical 
complex, Bahrain, between 1984 and 2017 was conducted. 
Annual incidence and cumulative prevalence were calcu-
lated. Data about demographic and clinical characteristics; 
laboratory, radiological, endoscopic and histological inves-
tigations; medical therapy, number of exacerbations and 
hospital admissions, complications and outcomes were col-
lected.

Results: Out of 108 pediatric patients diagnosed with IBD, 
58 (53.7%) patients were found to have UC. The estimat-
ed annual incidence was 1/105/year (range from 0 to 6 pa-
tients). The prevalence was 16.3 patients per 100,000 pedi-
atric populations. Thirty-three (56.9%) were females and 25 
(43.1%) were males. Median age at the time of study was 
22.9 years (range 5.8 to 41.8). The most common clinical 
presentations were bloody diarrhea and recurrent abdomi-
nal pain. Family history of IBD was found in five patients. 
Twenty-four (41.4%) patients had associated diseases. Ten 
(71.4%) patients had positive Anti-Neutrophil Cytoplasmic 
Antibodies (ANCA) test. Forty (81.6%) patients had pancoli-
tis. The most frequent medications were prednisolone, me-
salazine and azathioprine. Biological therapies were used 
in eight. Surgical intervention was required in nine. Four 
patients had colectomy. Two patients died at the age of 17 
and 26 years. Both had an associated liver diseases and 
one died because of colon cancer.

Conclusions: The study showed a significant increase in 
incidence and prevalence of UC in Bahrain. Female pre-
dominance and a high association with autoimmune diseas-
es might support the autoimmune theory as a cause for the 
disease. Despite medical therapy, significant morbidities 
and mortalities were reported.

Keywords
Children, Inflammatory bowel disease, Ulcerative colitis, 
Prevalence, Outcome

Introduction

Ulcerative Colitis (UC) is a chronic Inflammatory 
Bowel Diseases (IBD) [1-6] that is characterized by re-
lapses and remissions [2-4,6-8]. It mainly affects the 
mucosa and submucosa of the colon [8]. The aetiology 
of the disease is unclear and thought to be multifactori-
al [2,4,8]. Several factors may play a role in its develop-
ment like genetic predisposition, environmental factors 

[2,4,8], immune dysregulation and bacterial flora [8].

UC can affect both adult and children [2]. Around 
one-quarter (25%) of patients presents in childhood 
[7,9]. Most children are diagnosed between 11 and 16 
years of age and those who are diagnosed earlier were 
found to have a more severe disease [10]. Pediatric 
UC is a disorder that has potential morbidities and can 
leave both physical and psychosocial impact on chil-
dren [2,5,9]. The diagnosis of pediatric UC is based on 
classical history, physical examinations, laboratory in-
vestigations, imaging, endoscopy and histopathology 
[11]. The incidence and prevalence of UC were more in 
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Derivatives (PPD) test, stool microscopy and cultures 
results were also collected. The results of radiological 
images including chest X-ray, abdominal ultrasound, 
small bowel series, abdominal Computed Tomography 
(CT) and Magnetic Resonance Imaging (MRI) were gath-
ered. Endoscopic findings using Olympus (PCF-230 and 
XQ-230) or Pentax endoscopes (EG-2901 and EC-380IF) 
and histopathological findings using hematoxylin and 
eosin stain to read the gastrointestinal biopsies were 
also collected. After excluding Crohns’ disease, infec-
tive and allergic causes of colitis, the diagnosis of UC 
was confirmed using clinical, biochemical, radiological, 
endoscopic and histopathologic findings. We adopted 
the criteria published by IBD working group of the Eu-
ropean Society of Pediatric Gastroenterology, Hepatol-
ogy and Nutrition (ESPGHAN) and the North American 
Society of Pediatric Gastroenterology, Hepatology and 
Nutrition (NASPGHAN) to confirm the diagnosis [12,13]. 
Data about medical therapy received by each patient 
especially medications used to control UC whether at 
the time of diagnosis or during the follow up course, 
number of exacerbations, and number of hospital ad-
missions, complications and outcomes were gathered.

Statistical Analysis

The patients’ data were initially entered into excel 
sheet then transferred to and analysed by Statistical 
Package for Social Sciences (SPSS) version 21. The fre-
quencies and percentages were calculated for demo-

Western countries but are increasing elsewhere in the 
world nowadays [8,9]. Studies about pediatric UC in the 
Middle East are scarce and up to date there were no 
published studies about pediatric UC coming from the 
Kingdom of Bahrain. The aim of this study is to review 
the prevalence, clinical presentations, and ways of diag-
nosis, different therapeutic approaches, complications 
and outcome of pediatric UC patients in Bahrain.

Patients and Methods

A retrospective review for all medical records of IBD 
patients diagnosed in the pediatric department, Sal-
maniya medical complex, Kingdom of Bahrain, between 
January 1984 and March 2017 was conducted. All pedi-
atric (≤ 18 years) UC patients were included in the study 
and no patient was excluded. Annual incidence and 
cumulative prevalence of the disease were calculated. 
Data about gender, nationality, birth weight, admission 
weight and height, age at presentation, age at diagno-
sis, duration of the illness, family history of IBD, history 
of contact with a smoker, associated medical diseases 
and initial clinical presentations were collected. Inves-
tigations like full blood count, Erythrocytes Sedimenta-
tion Rate (ESR), C-Reactive Protein (CRP), liver function 
tests, Antineutrophil Cytoplasmic Antibodies (ANCA), 
Anti-Saccharomyces Cerevisiae Antibodies (ASCA), se-
rum iron and ferritin levels, serum folate and vitamin 
B12 levels, serum 25-hydroxyvitamin D levels, helico-
bacter pylori serology and cultures, Purified Protein 
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Figure 1: Cumulative prevalence of pediatric ulcerative colitis in Bahrain.
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anaemia type, four patients had glucose 6 phosphate 
deficiency and three were sickle cell trait. Overlap syn-
drome (Primary Sclerosing Cholangitis (PSC) and auto-
immune hepatitis) was found in three patients while 
PSC alone and autoimmune hepatitis alone was found 
each in one patient. Insulin dependent diabetes mellitus 
was found in two patients. Growth hormone deficien-
cy, vitiligo, vasculitis, nephritis, pericardial and pleural 
effusion, spondylopathies, bronchial asthma, food aller-
gy, vitamin D deficiency, diaphragmatic hernia, seizure 
disorder, mental retardation, psychosis, developmental 
delay; each noted in one patient.

Laboratory features at the initial presentation of the 
disease are shown in Table 3. Low haemoglobin level 
was found in 40 (85%) patients with a mean of 10.5 

graphic data. Continuous variables were explored for 
normal distribution using Kolmogorov-Smirnov and 
Shapiro-Wilk tests. Grouped data are presented as 
mean and Standard Deviation (SD) for normally distrib-
uted variables or median and range for non-normally 
distributed variables. Kruskal Wallis test was used to 
compare the incidence between three time periods set 
every ten years. P value was considered to be statistical-
ly significant if less than 0.05.

Ethics

This study was conducted in accordance with the 
principles of Helsinki Declaration and it was ethically 
approved by the secondary care medical research sub-
committee, Salmaniya Medical Complex, Ministry of 
Health, Kingdom of Bahrain.

Results

Out of 108 IBD patients diagnosed during the study 
period, 58 (53.7%) pediatric patients were found to have 
UC. The prevalence of UC in Bahrain was 16.3 patients 
per 100,000 people under 15 years of age. According 
to 2014 statistics, the total population of Bahrain was 
1,314,564. Children less than 15 years of age account-
ed for 20.5% of the total population which was around 
269,485 children. The cumulative prevalence of UC in 
Bahrain was shown in Figure 1. The estimated median 
annual incidence of UC was 1/105/year (range from 0 
to 6 patients). The median incidence of UC patients be-
tween 1987 and 1996 was 1/105/year (range 0 to 3 pa-
tients). The median incidence of UC patients between 
1997 and 2006 was 1.5/105/year (range 0 to 4 patients) 
and the median incidence between 2007 and 2016 was 
2.5/105/year (range 0 to 6 patients). There was a signif-
icant statistical difference between the three time peri-
ods (P = < 0.0001). Demographic data and clinical char-
acteristics of UC patients are presented in Table 1. Thir-
ty-three (56.9%) were females and 25 patients (43.1%) 
were males. Fifty (86.2%) were Bahraini Arabs and eight 
(13.8%) patients were non-Bahraini; Asian and Arabs 
(two Indian, two Pakistani and one Saudi, one Qatari 
and one Syrian). All patients were born normally with no 
history of caesarean section deliveries. The median age 
at the time of study was 22.9 years (range 5.8 to 41.8 
years). Family history of IBD was found in five (18.5%) 
patients, two were first degree relatives and three were 
second degree relatives.

The most common initial clinical presentations were 
bloody diarrhea and recurrent abdominal pain (Table 2). 
Arthritis was found in two patients. Skin rash was noted 
in four patients, one of them had erythema nodosum 
but no patient had pyoderma gangrenosum. Eye in-
volvement and clubbing were found in one patient.

Twenty-four (41.4%) patients had associated dis-
eases. Eight (30.8%) patients had a significant anae-
mia, three of them were of autoimmune haemolytic 

Table 1: Demographic data of 58 pediatric patients with ulcer-
ative colitis.

Demographic data n (%)
Gender, female 33 (56.9)
Nationality       Bahraini 50 (86.2)
                        Non-Bahraini 8 (13.8)
Total population* (2014) n = 1,240,000
Governorate*   Northern, n = 326,000 (26.3%) 28 (48.3)
                        Capital, n = 532,000 (42.9%) 13 (22.4)
                        Southern, n = 166,000 (13.4%) 10 (17.2)
                        Muharraq, n = 216,000 (17.4%) 7 (12.1)
Birth weight (kilogram), mean (SD†) 3.1 (0.5)
Admission weight, kilogram, mean (SD†) 32.3 (16.4)
Admission height, cm, mean (SD†) 126.3 (14.7)
Age at presentation (years), mean (SD†) 11 (4.3)
Age category (years) 0-4.9 6 (10.3)
                                  5-9.9 14 (24.1)
                                 10-14.9 24 (41.4)
                                 15-18 14 (24.1)
Age at diagnosis (years), median (range) 10.5 (2.5-17)
Disease duration (years), mean (SD†) 0.86 (1.1)
FH‡ of IBD§ 5.0 (18.5)
Contact with a smoker person 7.0 (28)
Associated diseases 24 (41.4)
*Adopted from: https://en.wikipedia.org/wiki/Governorates_of_
Bahrain [cited 11 Jan 2017], †standard deviation, ‡family histo-
ry, §inflammatory bowel diseases.

Table 2: Clinical presentations of 58 pediatric patients with 
ulcerative colitis.

Clinical presentation n (%)
Bloody diarrhea 28 (96.6)
Recurrent abdominal pain 21 (72.4)
Weight loss 11 (37.9)
Anorexia 9 (32.1)
Vomiting 8 (27.6)
Pallor 8 (27.6)
Arthralgia 7 (26.9)
Fever 5 (19.2)
Skin rash 4 (15.4)
Others 4 (15.4)
Jaundice 3 (11.5)
Hematemesis 2 (6.9)
Constipation 2 (7.7)
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Thirty-five (60%) patients had at least one radiolog-
ical imaging whether abdominal ultrasound, barium 
study or abdominal computed tomography. Twenty 
(57%) of them had positive findings suggestive of UC. 
Radiological, endoscopic and histopathological data are 
shown in Table 4. Out of 26 (52%) patients who had 
upper gastrointestinal endoscopy, 17 (65.4%) patients 
had available reports of the endoscopy and 15 (88%) pa-
tients had positive findings. Oesophageal involvement 
was noted in nine patients (mild distal erythema in sev-
en, small nodules in three and superficial small ulcers 
in two), gastric in 13 patients (mild erythema in nine, 
fine nodularity in seven, haemorrhagic spots in four and 
small tiny shallow ulcers in three) and duodenal in sev-
en patients (erythema in three, fine nodularity in two 
and haemorrhagic spots in two). All the 58 UC patients 
underwent colonoscopy, but colonoscopy reports were 
available for 49 (84.5%) of them. Nine patients had no 
available reports. However, two of them had upper gas-
trointestinal endoscopy report available, two had posi-
tive barium studies suggestive of UC and one had posi-
tive ANCA and was on UC treatment. The nine patients 
were included only in the epidemiological data but not 
in the analysis of the rest of the data.

Upper gastrointestinal histopathology reports were 
available for 25 (43%) patients, 23 (92%) had positive 
results. The results were positive in 12 (60%) out of 20 
esophageal biopsies (reflux esophagitis in five, nonspe-
cific chronic active esophagitis in four and mild con-
gestion of squamous epithelium in three biopsies), 22 
(88%) out of 25 gastric biopsies (nonspecific chronic 
active gastritis in 19, mild congestion in two and mild 
focal eosinophilic infiltrate in one) and 10 (50%) out of 
20 duodenal biopsies (all had mild chronic active duo-
denitis). Colonic histopathology reports were available 

grams per decilitre ± 2.5 SD (normal range 13 to 16.5 g/
dl). Hypoproteinemia was found in six (13.6%) patients 
with a mean of 76.2 grams per litre ± 11.2 SD (normal 
range 64 to 82 g/l) and low vitamin D level in all test-
ed seven patients with a mean of 39.1 nmol per litre ± 
6.1 SD (normal range > 50 nmol/l). A PPD test and chest 
X-ray to exclude early tuberculosis exposure were done 
in all patients and all were negative. Three patients had 
liver biopsy performed to diagnose the associated liver 
diseases.

Table 3: Results of laboratory investigations at presentation of 
58 pediatric patients with ulcerative colitis.

Laboratory investigations Results  n (%) Total n (%)
WBC* count High 13 (27.6) 47 (81)
Hb† Low 40 (85) 47 (81)
Platelets High 18 (38.3) 47 (81)
ESR‡ High 24 (51) 47 (81)
CRP§ High 24 (57) 42 (72.4)
Total bilirubin High 5.0 (11) 45 (77.6)
Protein Low 6 (13.6) 44 (75.8)
Albumin Low 21 (47) 45 (77.6)
Globulin High 36 (81.8) 44 (75.8)
AF** High 1.0 (2) 45 (77.6)
ALT†† High 3.0 (6) 45 (77.6)
GGT‡‡ High 15 (34) 44 (75.8)
ANCA§§ Positive 10 (71.4) 14 (24)
ASCA*** Positive 2.0 (66.7) 3 (5.2)
Serum Iron Low 16 (64) 25 (43)
Serum Ferritin Low 18 (75) 24 (41)
Serum Folate Low 0 (0) 9 (15.5)
Vitamin B12 Low 0 (0) 11 (19)
25-hydroxyvitamin D  Low 7.0 (100) 7 (12)
Helicobacter pylori serology Positive 3.0 (23) 13 (22.4)

*White blood cells, †hemoglobin, ‡erythrocytes sedimentation rate, 
§C-reactive protein, **alkaline phosphatase, ††alanine aminotrans-
ferase, ‡‡gamma glutamyltransferase, §§antineutrophil cytoplas-
mic antibodies, ***anti-saccharomyces cerevisiae antibodies.

Table 4: Radiological, endoscopic and histopathological investigations of 58 pediatric patients with ulcerative colitis.

Investigations Positive findings n (%) Total n (%)
Radiological
                   Abdominal Ultrasound 5 (17.9) 28 (51.7)
                   Barium study 13 (54.2) 24 (42.1)
                   Abdominal CT* scan 8 (80) 10 (17.5)
Endoscopic
                   OGD† 15 (88.2) 26 (52)
                   Colonoscopy (Extent of the disease) 49 (100) 58 (100)
                                   Pancolitis 40 (81.6) 49 (84.5)
                                   Distal colitis 4 (8.2) 49 (84.5)
                                   Proctitis 3 (6.1) 49 (84.5)
                                   Extensive colitis 2 (4.1) 49 (84.5)
                                   Backward ileitis 3 (6.1) 49 (84.5)
Histopathological (Colonic biopsies)  47 (97.9) 48 (82.7)
                    Cryptitis 30 (62.3) 48 (82.7)
                    Chronic active colitis 28 (58.3) 48 (82.7)
                    Crypt abscess 27 (56) 48 (82.7)
                    Crypt distortion 24 (50) 48 (82.7)
                    Focal or diffuse ulceration 12 (25) 48 (82.7)
                    Others 9 (18.7) 48 (82.7)

*Computed tomography, †oesophageo-gastro-duodenoscopy.
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Discussion

The incidence and prevalence of IBD is increasing 
world wide [8,9]. In the gulf countries, the incidence is 
showing an increasing tendency [1]. In this study, the in-
cidence of UC had showed a rising trend mounting from 
1/105/year between 1987 to 1996 to reach 2.5/105/
year in the period between 2006-2016. This incidence is 
higher than Kuwait where Al-Qabandi, et al. [14] report-
ed a total of 36 pediatric patients with UC which showed 
an estimated annual incidence of 0.6/105/year (CI 95%, 
0.34-0.85). However, Al-Mofarreh and Al-Mofleh [11] 
studied 238 Saudi UC patients and found a steady stat 
in UC. The incidence of IBD usually peaks in late adoles-
cence and early adulthood [5]. In this study, 41% of the 
patients presented between the age of 10 and 15 years. 
The prevalence of pediatric UC in our study was 16.3 per 
100,000. It is lower than that reported by Ludvigsson, et 
al. [15] which was 25 per 100,000 on studying 585 UC 
pediatric patients from Sweden.

Like Al-Qabandi, et al. [14] study, this study showed 
female predominance. In contrast to Al-Mofarreh and 
Al-Mofleh [11] who found male predominance. The 
presence of family history was 18.5% in this study which 
is lower than the number reported in Kuwait 31% [14] 
but higher than the number reported by AlSaleem, et 
al. (9%) [16] who studied 188 patients in Saudi Arabia.

The clinical presentation of UC patients in this study 
was similar to other studies were bloody diarrhea and 
abdominal pain are the most common presentations [2, 
9, 11, 14, 16, 17]. For instance, Al-Qabandi, et al. [14] 
reported bloody diarrhea in 94% and abdominal pain in 
78% of UC patients. The abdominal pains are attribut-
ed to intestinal distension secondary to the disease it-
self, to fibrotic stricture, adhesions or following surgical 
interventions [17]. Thirty-eight per cent of UC patient 
in this study had history of weight loss at presenta-
tion. Similarly, El Mouzan, et al. [18] reported a history 
of weight loss in 42% of 119 newly diagnosed pediat-
ric patients with UC. This weight loss can be explained 
by poor dietary intake, increase gastrointestinal losses 
and increased energy expenditure due to chronic in-
flammatory activity [9,19]. Due to the malnutrition, the 
patients sometimes diagnosed as anorexia nervosa [9]. 
However, compared to Crohn’s disease, UC had shorter 
interval between onset of symptoms and signs and the 
diagnosis. It also had less systemic inflammation, there-
fore less effect on bone, appetite and nutritional status 
[14,20]. Children with IBD require detailed nutritional 
assessment on a regular basis [20].

Patient with UC are also at risk of having extra in-
testinal manifestations such as erythema nodosum and 
pyoderma gangrenosum that might be linked to genet-
ics, inflammatory cytokines, bacteria/bacterial products 
or medications [2]. Liver also could be involved in pa-
tients with UC in the form of drug-induced hepatitis, au-
toimmune hepatitis or sclerosing cholangitis [2]. Mus-

for 48 (82.7%) patients. Cryptitis, chronic active colitis, 
crypt abscess and crypt distortions were the main find-
ings. Other nine findings were also founding in the tis-
sue biopsies (crypt associated granulation tissue in eight 
biopsies, crypt branching in five, mucodepletion in four, 
focal Paneth cell proliferation in three, loss of crypts in 
two; and oxyphilic metaplasia, neuromatoid prolifera-
tion, ileitis and polypoid changes each in one biopsy).

The most frequently used medications were predni-
solone, mesalazine and azathioprine (Table 5). Biolog-
ical therapies were used in eight patients. No patient 
received cyclosporine or methotrexate.

During the study period, 12 patients had at least one 
UC relapse over time. The median number of exacer-
bation episodes per patient was one episode ranging 
from zero to three episodes. Out of 61 admissions, 16 
admissions were due to UC (26%). The median admis-
sion rate was one admission per patient ranging from 
one to 20 admissions. Three patients developed steroid 
dependence. Two patients required blood transfusion. 
Periorbital cellulitis, pneumonia, salmonella gastroen-
teritis, azathioprine induced pancreatitis and osteope-
nia each reported in one patient. Surgical intervention 
was required in nine patients. Four patients had colec-
tomy (total colectomy in three and subtotal in one) due 
to severe disease and very poor response to medical 
treatment before the era of biologic therapy in two 
patients and with failure of biologic therapy in another 
two patients. Cholecystectomy, inguinal hernia repair, 
dermoid cyst removal, tonsillectomy and diaphragmatic 
hernia repair each in one patient.

The median follow-up period was 11 years (range 
0.1 to 28.8 years). Two female patients with UC died at 
the age of 17 and 26 years of age respectively. Both of 
them had an associated liver disease, one had AIH and 
the other had PSC. The later patient refused colectomy 
and died because of colon cancer.

Table 5: Medical therapy of 58 pediatric patients with ulcerative 
colitis at the time of diagnosis and during the follow up course.

Medical therapy n (%)
Prednisolone 17 (77.3)
Mesalazine 13 (59.1)
          Pentasa 11 (50)
          Asacol 4.0 (18.2)
Azathioprine 11 (50)
Folic acid 10 (45.5)
Iron supplementation 9.0 (40.9)
Omeprazole 8.0 (36.4)
Multivitamins 7.0 (31.8)
Adalimumab 7.0 (31.8)
Calcium supplementation 6.0 (27.3)
Infliximab infusion 2.0 (9.1)
ADEK* supplementation 4.0 (18.2)
Ursodeoxycholic acid 4.0 (18.2)
Vitamin D supplementation 3.0 (9.1)
Cimitidine 1.0 (4.5)

*Fat soluble vitamins A, D, E, K.
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to detect IBD in children with high success [25,26]. Al-
though upper gastrointestinal study with Small Bowel 
Follow-Through (SBFT) is the main radiological modality 
in IBD patients, its information on the presence or the 
extent of disease are limited [2]. CT and MRI can provide 
better visualization of the inflamed mucosa and peri-in-
testinal involvement [2,21,25]. Ideally, all pediatric pa-
tients suspected to have UC should have endoscopic 
procedure (upper and lower gastrointestinal endosco-
py and biopsies) to confirm the diagnosis [21,25]. Most 
of our patients had pancolitis (81.6%) on colonoscopy 
which is higher percentage than that reported by Al-Qa-
bandi, et al. [14], Docktor, et al. [23] and AlSaleem, et al. 
[16] which was 64%, 55% and 46.1% respectively. This 
might be explained by either the late presentation or 
the severity of the disease in our population.

Treatment of UC includes both medical and surgical 
approaches [3]. Although advances in medicine have 
creates drugs to control UC and improve quality of life 
[1]. In this study, most of our patients received steroids 
(77.3%) followed by mesalazine (59.1%). This is unlike 
Virta and Kolho [20] and Ludvigsson, et al. [15] studies 
where most of their patients received aminosalicylates 
(94% and 81% respectively) more than steroids (72% 
and 44% respectively). Medical treatment of children 
with UC should consider both induction and mainte-
nance phases [2,3]. Most clinicians rely on corticoste-
roids for induction of rapid remission [2,3,17,19,27,28]. 
However, one third of patients will fail to respond to 
corticosteroids [3]. The choices of maintenance medica-
tions will depend on the location of UC and the clinical 
severity [2]. Aminosalicylates (e.g. mesalazine), immu-
nomodulators (e.g. azathioprine) and biologic agents 
(e.g. Infliximab (IFX) and adalimumab) are the main 
maintenance drugs used [2,3,17,27,28]. Mesalazine, at 
a dose of 2.4-4.8 g/day, is an effective therapy for pa-
tients with mild to moderate UC [3]. If no response to 
conventional therapy, Cyclosporine (CSs) has been used 
to treat severe flare-ups of UC [3]. In our study, azathio-
prine was used in 50% of patients higher than Virta and 
Kolho [27] where it was used in 30.4%. Azathioprine and 
6-mercaptopurine are effective drugs for both induction 
of remission and maintenance [3]. Methotrexate (MTX) 
is another treatment option but it’s role in pediatric 
UC is not yet established [19]. When moderate to se-
vere patient did not respond to aminosalicylates, CSs or 
immunosuppressive medications, biologic agents like 
anti-TNF-α monoclonal antibodies are recommended 
to be used [3]. Biological therapy use in the treatment 
of UC patients has significantly increased over the last 
decade [19]. It appears to be safe and well tolerated. It 
has improved disease control, patient growth and qual-
ity of life by pediatric patients with UC [3,7]. Infliximab 
(IFX), adalimumab, certolizumab pegol and golimumab 
are the current four anti-TNF-α agents used to treat UC 
patients [19,27,29]. IFX is an effective treatment for pe-
diatric UC [3,7,19,23]. Anti-TNF-α drugs share the same 

culoskeletal manifestation in the form of mild arthralgia 
or severe spondyloarthropathies especially in children 
positive for HLA-B27 had been also reported [2]. Sixteen 
(27.6%) patients in our study had an associated autoim-
mune disease including autoimmune hemolytic anemia, 
overlap syndrome, primary sclerosing cholangitis, auto-
immune hepatitis, insulin dependent diabetes mellitus, 
vitiligo, nephritis and spondylopathies. This observation 
might support the immune theory as a cause for UC.

The etiology of UC is unclear. Significant factors play 
a role in its development such as the environmental 
factors, genetic variations, altered intestinal microbiota 
and the disturbances in the innate and adaptive immune 
response [3,4,21]. People living in the western countries 
are more susceptible to the disease and those living in 
underdeveloped countries might be protected from the 
disease due to the high exposure to the parasitic infes-
tation [3]. The genetic overlap between UC and other 
autoimmune disease like psoriasis and ankylosing spon-
dylitis is well established [22]. The interaction between 
the microbiome and the immune system seems to be 
important in the pathogenesis of IBD [23].

The standard laboratory tests used to diagnose UC 
in children are similar to those in adults [9]. Although 
some pediatric UC patients, especially those with mild 
disease, will have no laboratory abnormalities detect-
ed, the presence of iron deficiency anemia, elevated 
inflammatory markers e.g. ESR, CRP and fecal calprotec-
tin, hypoalbuminemia and negative stool cultures are 
suggestive of IBD [2,9]. In this study, anemia was noted 
in 85% of patients. Similarly, AlSaleem, et al. [16] report-
ed anemia in 75% but Al-Mofarreh and Al-Mofleh study 
[11] showed anemia in only 37%. In our study, high ESR 
and CRP was noted in 51% and 57% respectively. This 
is lower than that reported in Saudi patients (82% and 
63% respectively) [16]. Hypoalbuminemia was seen in 
47% of patients in this study compared to that reported 
by AlSaleem, et al. [16] which was 33%. Liver function 
tests can be elevated in UC patients either due to the 
disease activity or due to extra-intestinal complications 
like sclerosing cholangitis [2]. Even though serological 
test is available to screen for IBD, they fail to diagnose 
pediatric patients or give false positive results [2]. In this 
study, ANCA and ASCA tests were positive only in 71% 
and 66.7% of patients respectively. Patients with UC are 
more prone to infections either due to the disease itself 
or due to the use of immunosuppressive medications 
[3,24]. Bacterial infections should be excluded first in 
any pediatric patient presented with bloody diarrhea 
[25]. UC patients should be screened for Latent TB In-
fection (LTBI), hepatitis B, hepatitis C and HIV viral in-
fections [20].

Radiological evaluation of children suspected to 
have UC should be individualized [2]. Abdominal ultra-
sound in UC can detect bowel wall thickening, peri-in-
testinal inflammation and ileus [26] and can be used 
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dren and adolescents with IBD: NASPGHAN recommenda-
tions. J Pediatr Gastroenterol Nutr 55: 93-108.

3. Triantafillidis JK, Merikas E, Georgopoulos F (2011) Cur-
rent and emerging drugs for the treatment of inflammatory 
bowel disease. Drug Des Devel Ther 5: 185-210.

4. Sang LX, Chang B, Zhang WL, Wu XM, Li XH, et al. (2010) 
Remission induction and maintenance effect of probiotics 
on ulcerative colitis: a meta-analysis. World J Gastroenterol 
16: 1908-1915. 

5. Okou DT, Kugathasan S (2014) Role of genetics in pedi-
atric inflammatory bowel disease. Inflamm Bowel Dis 20: 
1878-1884.

6. Bernestien CN, Fried M, Krabshuis JH, Cohen H, Eliakim 
R, et al. (2010) World gastroenterology organization prac-
tice guidelines for the diagnosis of IBD in 2010. Inflamm 
Bowel Dis 16: 112-124. 

7. Dulai PS, Siegel CA, Dubinsky MC (2013) Balancing and 
communicating the risks and benefits of biologics in pedi-
atric inflammatory bowel disease. Inflamm Bowel Dis 19: 
2927-2936. 

8. Choi CH, Moon W, Kim YS, Kim ES, Lee BI, et al. (2017) 
Second Korean guidelines for the management of ulcer-
ative colitis. Intest Res 15: 7-37.

9. Rabizadeh S, Dubinsky M (2013) Update in pediatric in-
flammatory bowel disease. Rheum Dis Clin North Am 39: 
789-799.

10. Gasparetto M, Guariso G (2013) Highlights in IBD Epidemi-
ology and Its Natural History in the Paediatric Age. Gastro-
enterol Res Pract 2013: 829040.

11. Al-Mofarreh MA, Al-Mofleh IA (2013) Emerging inflammato-
ry bowel disease in saudi outpatients: a report of 693 cas-
es. Saudi J Gastroenterol 19: 16-22.

12. IBD Working Group of the European Society for Paediatric 
Gastroenterology, Hepatology and Nutrition (2005) Inflam-
matory bowel disease in children and adolescents: recom-
mendations for diagnosis--the Porto criteria. J Pediatr Gas-
troenterol Nutr 41: 1-7.

13. Bousvaros A, Antonioli DA, Colletti RB, Dubinsky MC, Glick-
man JN, et al. (2007) Differentiating ulcerative colitis from 
Crohn disease in children and young adults: report of a work-
ing group of the North American Society for Pediatric Gas-
troenterology, Hepatology, and Nutrition and the Crohn’s and 
Colitis Foundation of America. J Pediatr Gastroenterol Nutr 
44: 653-674. 

14. Al-Qabandi WA, Buhamrah EK, Hamadi KA, Al-Osaimi SA, 
Al-Ruwayeh AA, et al. (2011) Inflammatory bowel disease 
in children, an evolving problem in Kuwait. Saudi J Gastro-
enterol 17: 323-327.

15. Ludvigsson JF, Büsch K, Olén O, Askling J, Smedby KE, 
et al. (2017) Prevalence of paediatric inflammatory bowel 
disease in Sweden: a nationwide population-based register 
study. BMC Gastroenterol 17: 23.

16. AlSaleem K, El Mouzan MI, Saadah OI, AlSaleem B, 
Al-Hussaini A, et al. (2015) Characteristics of pediatric ul-
cerative colitis in Saudi Arabia: a multicenter national study. 
Ann Saudi Med 35: 19-22.

17. Srinath AI, Walter C, Newara MC, Szigethy EM (2012) Pain 
management in patients with inflammatory bowel disease: in-
sights for the clinician. Therap Adv Gastroenterol 5: 339-357. 

18. El Mouzan MI, Al Edreesi MH, Al-Hussaini AA, Saadah OI, 

pre-treatment protocol but they have different routes 
and times of administrations [27]. The decision to intro-
duce anti-TNF-α agent is based on the disease severity, 
the presence of co-morbidities, direct and indirect costs 
of medical care, and possible benefits and risks [27]. Be-
fore starting anti-TNF-α therapy, a precise assessment 
of UC activity is crucial [29].

Compliance with medications is a major concern in 
children with UC [2]. Unlike adult UC, the relapses of 
pediatric UC have a damaging effect on children’s linear 
growth and pubertal development [2,19]. Steroid ther-
apy can lead to osteopenia, osteoporosis and avascular 
necrosis [2,19]. Biological therapy has potential serious 
side effects like malignancy and infections and should 
be avoided in patients with acute infection [3,7]. The 
patients should be closely monitored for neutropenia 
and leucopenia to avoid life-threating infections espe-
cially if there were on biological therapy or other immu-
nosuppressive medications [7].

Like any other retrospective studies, this study was 
limited by missing some data related to patients with 
UC like the history of consanguinity and the patients’ 
compliance with medications. In addition, the small 
number of the UC patients was also considered as lim-
itation. However, this study is the first study from Bah-
rain to shade light on pediatric UC patients. This study 
can form a great source of information for any future 
studies tackling the same group of patients.

In conclusion, this study showed an increasing prev-
alence of pediatric UC in Bahrain. Female predomi-
nance and a high association with autoimmune diseas-
es among patients with UC might support the autoim-
mune theory as a cause for this disease. Abdominal 
pain, bloody diarrhea and weight loss were the main 
presenting symptoms. Most of the patients had severe 
disease with pancolitis. Despite medical therapy, signifi-
cant morbidities and mortalities were reported. Further 
multicenter studies focusing on the nutritional status, 
compliance with medications and the effect of the dis-
ease on the quality of life are needed for patients with a 
chronic disease like UC.
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