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Abstract

Background: Inflammatory bowel disease (IBD) is considered a chronic disease, and it
has become more widespread recently. Studies related to it in Palestine are limited. The
objectives of this study are to evaluate the severity of the disease, its treatment, and its
outcomes among Palestinian patients with inflammatory bowel disease to improve its

treatment and follow up.

Method: This cross-sectional study was conducted from August 2022 to March 2023 at
An-Najah National University Hospital, Nablus, Palestine. A data collection form was
used to collect data from patients’ files and interviews, it was designed to assess 1BD
severity, treatment, and outcome. The results were analyzed using the Statistical
Package for the Social Sciences (SPSS).

Result: This study included 219 patients 53.4% of them were males and 46.6% were
females, the duration of illness 1-38 years, the age ranged between 6-86 years. we found
that 47.9% patients suffered from ulcerative colitis and 52.1% from Crohn's disease,
regarding severity of the disease which was based on clinical and diagnostic
characteristics, patients were diagnosed with mild in 26% cases, while 45.2% had
moderate, and 28.8% were diagnosed with severe. Moreover, the most common
symptoms were bloody diarrhea 63%. Regarding medications, mesalamine was the
most common medication used as a primary medication in patients with IBD, at a rate
of 74%. for current medications, mesalamine was used by 46.6%, corticosteroid by
22.8%, azathioprine by 41.1%, and biological therapy by 35.2%.

Conclusion: Many patients have severe stages of the disease which affects their daily
life. this study shows number of significant associated factors that should be considered
when dealing with IBD. Results of the study may help healthcare providers and strategy
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makers to increase knowledge about IBD patients and its treatment, to improve the
quality of life of the IBD patient.

Keywords: Inflammatory Bowel disease; treatment; severity; symptoms; factors; AGA;

Palestine.
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Chapter One

Introduction

1.1 background

The term "inflammatory bowel disease” (IBD) refers to two disorders: Ulcerative colitis
(UC) and Crohn's disease (CD), both of which are characterized by chronic
gastrointestinal (GI) tract inflammation. Long-lasting inflammation causes Gl tract
damage(1). CD often affects the ileum and a part of the large intestine. It may affect any
part of the GI including the mouth, esophagus, stomach, small intestine, rectum, and
anus. UC is found mostly in some parts of the large intestine including the colon and
rectum, the small intestine functions normally whereas the large intestine gets inflamed
in UC. While CD affects all layers of the intestinal walls, ulcerative colitis mainly

affects the innermost region of the colon (2).

Ulcerative colitis is divided into several types based on its spread in the colon, the first
of which is Extensive Colitis, or by another name, Pancolitis, which spreads throughout
the entire colon from the anus until beyond the splenic flexure, and there is also the
second, Left-Sided Colitis, which is spreads from the anus to the splenic flexure, and
proctosigmoiditis is considered one of them, as it includes the right part at the top of the
anus (Sigmoid) with the anus itself together, and the third is Ulcerative Proctitis, which
is limited to less than six inches of the anus, and it is worth noting that here Ulcerative

Proctitis is not associated with an increased risk of cancer (3).

However, there are five different types of Crohn's disease based on how they are
distributed. The first type is called Ileocolitis and affects both the colon and the terminal
ileum. The second type is called lleitis and affects only the ileum. The third type is
called Gastroduodenal Crohn's Disease and affects the stomach and duodenum. The
fourth type is called Jejunoileitis and is characterized by patchy areas of inflammation
in the upper portion of the small intestine called the jejunum. Finally, there is

Granulomatous Colitis, also known as Crohn's Colitis, which affects only the colon (4).

Inflammatory bowel disease affects around 7 million patients worldwide. Over the past
20 years, more patients have been diagnosed even though it is a rare condition (5).
People over the age of sixty are involved in 10%-15% of IBD occurrences, compared to

5%-25% in adolescents (6). The rate in the elderly declines with age, with 65 percent of
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patients being 60-70 years old, 25 percent being 70-80 years old, and 10 percent being
above 80 years old (7). Compared to people without IBD, those with IBD are much

more likely to develop other chronic diseases (8).

Intestinal microbes, environmental variables, and aberrant disease susceptibility genes
are all implicated in the pathophysiology of IBD, according to recent study findings (9).
The most typical symptoms that people with these diseases encounter are vomiting,

bloody feces, diarrhea, and stomach discomfort (10).

Disease severity indices, which were based on clinical, laboratory, histological, or
endoscopic data, were used to measure the severity of the disease. Different
combinations of these indices were applied in scoring systems or scales (11, 12). Due to
the high morbidity and mortality rates associated with inflammatory bowel disease
(IBD), it is important to carefully evaluate the disease severity to determine the
effectiveness of treatment and forecast the course of the illness. As more effective IBD

treatments are developed (13-15).

Pharmacological therapies are the initial step used in treating IBD, and their
effectiveness is based on the severity of the illness and its underlying phenotype.
Medications are typically prescribed by doctors in stages. First, less dangerous
medicines are provided; if these prescriptions do not offer the required relief, more

drugs are recommended (16, 17).

Although there are several methods and treatment options in cases of IBD, each of
which has a specific mechanism of action, as each option has a therapeutic group that is

chosen from among them based on several grounds.

A group of corticosteroids that are given exogenously and bind to glucocorticoid
receptors, which significantly reduce the production of the initial phase of cytokines and
the formation of immunomodulators of cytokines, which produces a significant

immunosuppressive effect, and on the other hand, undesirable side effects (18), (19).

Corticosteroids have a first generation, such as prednisolone and methylprednisolone,
and a second generation, such as budesonide and beclomethasone dipropionate.
budesonide is tolerated by patients more than the first-generation corticosteroids, as it

has a higher first-pass metabolism and less systemic bioavailability, In addition, the



therapeutic direction is towards the second generation, which has higher topical
effectiveness and lower systemic toxicity, Recently, it has also been included in a drug
delivery system that helps it reach the desired location in the best way, such as a Multi-
Matrix System (MMX) that controls the release of budesonide orally and up to the
intestine, in addition to another system, which is called nanoparticles system (20), (21),
(22), (23).

Among the basket of options for patients with IBD, the family, which is considered one
of the first designer medications, which comes as a mixture of sulfapyridine and
acetylsalicylic acid, which is sulfasalazine, that the origin of aminosalicylates. After
digesting sulfasalazine, two compounds mesalamine and sulfapyridine are produced.
and a drug was then produced contains only mesalamine because it has fewer side

effects and maintains promised effectiveness (24).

Mesalamine or 5-acetylsalicylic acid (5-ASA) has anti-inflammatory properties, and
works by negatively regulating lipoxygenase and cyclooxygenase, thus preventing the
formation of leukotrienes and prostaglandins, in addition to raising the expression of
peroxisome proliferator-activated receptors (PPAR). It comes in two formulations: oral
and rectal, but there was a limitation to the effectiveness of mesalamine, as its
immediate release form led to its early release and absorption before it effectively
reached the target in colon, and therefore it was developed into a controlled release
formula in order to ensure that it reaches its target, which is pH-dependent, time-
dependent or Multi-Matrix System (25), (26).

Azathioprine is one of the medications in the treatment basket for IBD, and it belongs to

the family of antimetabolites, from the subclass of purine analogues.

Since azathioprine is a prodrug, it is converted to 6-marcaptopurine (6-MP), which in
turn is converted to one of three forms: either by xanthine oxidase (XO) to 6-thiouric
acid, or by thiopurine-S-methyltransferase (TPMT) to 6-Methylmercaptopurine
(6-MMP), or by hypoxanthine-guanine phosphoribosyl transferase (HPRT) to
6-thioinosine-5-monophosphate, and the last one in turn turns into 6-
methylmercaptopurine ribonucleotide (6-MMP Ribonucleotide), which produces purine,
or 6-thioguanine nucleotide (6-TGN), which forms DNA and eventually resulting in

immunosuppressing effect. Based on this, we see that there is a direct relationship



between the effectiveness of (TPMT) and (6-MMP), which leads to decrease patient
response and increased hepatotoxicity, and the relationship is inverse between (TPMT)
and (6- TGN), which increasing of (6-TNG) can potentiate the risk of
myelosuppression. We note from the above that azathioprine contributes to
immunosuppressive effects, based on a balance between pro-apoptotic and anti-
metabolic pathways and the effect depends on gene variation in (TPMT) which differ
from patient to patient and affect the response of Azathioprine and tolerability of its
adverse events, Azathioprine also inhibits multiple genes linked with intestinal

inflammation and leukocyte trafficking to the intestinal tract(26),(27).

Biological monoclonal antibodies (mAbs) are a novelty and development treatment for
IBD, which are divided according to their mechanism of action into cytokine blockers
and integrin blockers. Integrin is a transmembrane protein that helps white blood cells
(WBC) move to adhere to the surrounding environment and helping to stimulate cellular
signals, Vedolizumab being an example of the integrin blocker. In addition, cytokine
blockers are divided into interleukin blockers, such as Ustekinumab, which is
considered the first biological treatment that targets both interleukin 12 and 23, which
are secreted by white blood cells and has been approved by FDA for the treatment of
Crohn's disease, furthermore to TNF-alpha blockers, which bind to TNF-alpha and thus
block the cytokine's binding to its receptor. Examples include Adalimumab,
Golimumab, and Infliximab(28),(29),(30, 31).

What's new has come to light recently the biosimilar, is a biological replica of an FDA-
approved original medication that exhibits no discernible clinical variations from the
reference product, and they are intended to increase competition in the worldwide
market and offer the healthcare sector cost-effective options, and the regulation
allowing biosimilar products to be approved for all indications of the original product
without undergoing testing; this reduces the need for funding extensive clinical trials,
among the recently produced and approved biosimilars are Infliximab and
Adalimumab(32),(33),(34).

The "nocebo effect” refers to the possibility of a treatment failure when non-medical
switching occurs from biologics to biosimilars. In this instance, the variations may

result from how each person reacts to the unique molecules in the biosimilars.



Furthermore, 38% of patients who had their original medication changed to a biosimilar
did not know they had switched (35).

It is essential to recognize that there are no professionally validated classifications of
mild, moderate, or severe IBD before looking into the multitude of scores produced to

reflect disease severity.

There are three major areas important to assessing the severity of disease: 1- the
disease's influence on the patient (diagnostic symptoms, physician outcomes [PROs],
life quality, and incapacity); 2- the inflammatory burden (the degree, position, and
severity of intestinal inflammation at any one moment); and 3- the disease progression,
including structural damage (36).

Fissures or superficial ulcers taking up more than 10% but less than 30% of the surface
area would be considered intermediate endoscopic activity, whereas big ulcers >2 cm

would be considered a serious illness (37).

IBD has a significant impact on everyday life, involving education, work, and
relationships with others (38). The finding that quality of life can improve over time
may be encouraging for people with this lifelong condition. For adults in particular,
there was strong confirmation that quality of life deteriorates during active disease and
may be reduced for those with Crohn's disease (39).

1.2 Literature review
1.2.1 Overview

This article's objectives are to outline the current Western world IBD epidemiology,
compare it to the rise in IBD in recently industrialized nations, and project the effects of
IBD worldwide in 2025.1BD is thought to affect over a million people in the United
States and Two and a half million in Europe. In addition, the disease has spread to
newly industrialized nations in Asia, South America, and the Middle East and is

becoming more common across all continents(40).

We could find only one study related to IBD in Palestine. It was conducted to
investigate the relationship between disease activity and adherence to medication, as
well as the effect on QoL in people with IBD in Palestine. During the research period,
132 patients were questioned at three different hospitals.
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It included 77 males (58.3%) and 55 female participants (42%). Fifty-two men in the
study had been diagnosed with CD (67.5%), And there are twenty-five with UC
(32.5%), with no significant difference between CD and UC based on gender. The
sample age varied from 18 to 70 years, with a mean standard deviation of 34 +-13 years.
40% of the patients were university graduates. 51.5% of patients were diagnosed
between the ages of 15 and 30. The most common diagnoses were CD 83 (62.9%) and
UC 49 (37.1%).

The disease duration was separated into two groups: those who had the disease for less
than 5 years compared to those who had the disease for 5 years or more. More than
(32%) of the individuals who participated were smokers. IBD was diagnosed in (18.9%)
(of individuals' first-degree relatives (mother, father, sister, or brother). During the
patient interview, it was discovered that 69%) of them consumed fruits and vegetables,
whereas (31%) relied on fast food, ninety patients (68%) avoided specific items such as

milk and grains.

Several drugs have been prescribed. Azathioprine (Imuran®) was prescribed to 96
(72.7%), the 5-ASA (Pentasa®) to 68.2% of, and Adalimumab (Humira®) to (26.5%)
of patients. During the course of the disease, 16 subjects (12.9%) were subjected to
surgical therapy (41).

In another study in the United States, 61 people completed a screening questionnaire,
with a mean age of 24.7 (SD = 2.9). (90%) of the participants were female, (64%) had
Crohn's disease (n = 39), and (36%) had Ulcerative Colitis (n = 22).

The most common symptoms were fatigue (n = 44, 72.1%), abdominal cramps (n = 42,
68.9%), abdominal pain (n = 39, 63.9%), and diarrhea (n = 38, 62.3%), with fatigue
(M = 3.3, SD = 2.6) being the specific symptom that most interfered with daily
activities. Medications used in the study were: Amin salicylates (n=22
36.1%), Biological (n=37 60.7%), (n=11 18.0%) Corticosteroids and (n=16,
26.2%) Immunomodulators (42).

This study demonstrated the similarities and differences in symptoms between CD and
UC. Fatigue (80.6%) and abdominal pain (80.4%) were the most common presenting
symptoms in CD, whereas passage of plasma with bowel movements (BM) (86.6%) and
watery BMs (86.5%) were the most common in UC. The five symptoms with the

6



greatest differences between UC and CD were blood passage with urgent BM (UC
82.5%/CD 63.9%), BM (UC 86.6%/CD 45.3%), and mucus passage with BM (UC
67.7%/CD 36.9%) (43).

In the Arab world, we could find a study that assessed the prevalence and/or
epidemiological features of IBD in Arab nations, with a total of 1,588 patients with
Crohn's disease (CD) and 1,627 patients with ulcerative colitis (UC) included in these
studies. A thorough examination. The mean age of diagnosis in adult cases varied from
24.13 to 43.6 years and from 4.5 to 16 years in pediatric cases. The majority of patients
in the majority of the included trials were men. UCAS had a compound incidence rate
of 2.33 (95% confidence interval [CI] 1.2-3.4) per 100,000 person-years, according to
quantitative analysis. Similarly, the Arab world's overall incidence of CD was 1.46
(95% CI1 1.03-1.89) per 100,000 person-years. They concluded that IBD is more
prevalent in our area (44).

The percentage of tests and procedures requested for the entire population in a Canadian
study (n = 210) and the number of tests and procedures refused by these patients are
presented in terms of patients' compliance with diagnosis or monitoring. Blood tests
were the most frequently requested test/procedure (96.7% of patients), followed by
colonoscopy (93.3%), colon biopsy (81.4%), and stool test (67.1%), and medical
imaging (58.1%). Some patients choose not to have these tests/procedures performed.
The refusal rate for the majority of tests/procedures is similar (2 to 5 refusals), but
significantly higher for the blood test, which was declined by 74 patients. As a result,
while the blood test is the most frequently requested, it is also the most frequently

declined. this is mostly due to pain and cost (45).

Although a minority of studies did not find beneficial effects, the available clinical
research showed that some herbal treatment like Chamomile and sage produces
clinically significant relief or improvement in patients with mild or moderate IBD that is
at least comparable to the effects of drugs already used in the therapy of IBD patients
(46).

Exercise may be an important modifiable factor in the development and progression of
IBDs. Current self-reported and measured exercise rates differ greatly across IBD
patient cohorts. According to the data, exercise rates are inversely associated with



current disease severity. Exercise, in addition to other factors, may play a preventive
role in the development of IBDs (47).

Diet has a significant impact on the onset and progression of (IBD). Patients want to
know what they should eat to minimize symptoms and attacks, but there are no dietary
recommendations. A review of current food-level evidence is required to counsel
patients. Limit red meat, other dairy products, and sugar, and avoid legumes, which may
aggravate symptoms. Sunflower oil outperformed extra virgin olive oil in terms of

disease activity index and proinflammatory cytokine levels (48).

More research is needed to better characterize sleep disturbances in IBD patients.
According to a previous study, patients with active IBD (82%) had poorer sleep quality
than patients with inactive IBD (51%) (49).

The cigarette smoking protects against the onset and progression of ulcerative colitis
(UC), as it is thought to have immune-modulating properties and activates nicotinic
receptors, which reduces the production of pro-inflammatory cytokines (50).

Inflammatory bowel disease may lead to a deficiency in vitamins and iron, lack of
absorption of vitamin B12 (51) and deficiency in vitamins D which in turn is
responsible for increasing calcium absorption, which reduces inflammation in the
patient (52).

There are studies that have confirmed the unfavorable effects of IBD on liver and

kidney functions (53).

1.2.2 Evaluation of inflammatory bowel severity

In diagnosis the Ulcerative colitis Based on clinical and endoscopic examinations

disease activity can be graded as mild, moderate, or severe (54).

Early tools for assessing illness severity focused on symptoms and basic clinical and
laboratory tests (Stool tests for fecal pathogens and Clostridium difficile should be

undertaken (55) performed at the same time (56).

Truelove and Witts Severity Index is a disease activity measurement technique that
includes six variables: number of stools per day, blood in stools, temperature, pulse,
hemoglobin, and erythrocyte sedimentation rate (ESR) (57).
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e Mild illness: was defined as four or less bowel movements per day with no more
than modest quantities of macroscopic blood in stools, no fever, no tachycardia, no

severe anemia, and an ESR that did not rise more than 30 mm in one hour.

e Moderately severe: was characterized as being in the middle between severe and

moderate.

e Severe disease: was defined as 6 or more bowel movements per day with
macroscopic blood in the stools; fever (mean evening temperature greater than
37.5°C [99.5° F]; tachycardia (mean pulse rate greater than 90 beats/min); anemia
(hemoglobin 75 percent or less; allowance made for recent transfusion); and ESR

more than 30 mm in one hour (56).

The Mayo endoscopic score (MES) is the most extensively used score in clinical trials

and daily practice to assess endoscopic activity (58).

The entire Mayo Score assesses the stage of ulcerative colitis using four criteria: feces
frequency, rectal bleeding, endoscopy examination, and the physician's overall

judgment.

The score's parameters range from zero (regular or inactive illness) to three (severe

activity).

Mayo 0: normal epithelial or inactive disease, normal number of stool and no blood
seen.

Mayo lactivity: (erythema, reduced vascular pattern, modest friability), 1-2 stool more
than normal and streaks of blood with stool less than half the time.

Mayo 2 activity level :(marked erythema, absence of vascular pattern, friability,
erosions), 3-4 stool more than normal and obvious blood with stool most the time.

Mayo 3: extreme activity (unpredictable bleeding, extensive ulcerations), 5 or more

stool than normal and blood passed alone(59).

Currently, computed tomography (CT) and magnetic resonance imaging (MRI) are used

to analyze the gastrointestinal system (60).



CT accurately depicts mucosal abnormalities, bowel thickness, mucosa hyperemia,
ulcers, stiffness, vasa recta engorgement, lymph nodes, and mesenteric involvement in

individuals suspected of having Crohn's disease.

MRI provides the benefit of viewing the complete thickness of the intestinal wall as

well as the perivisceral loose connective tissue, which standard methods do not.

In reality, the approach allows for the detection of mucosal lesions, problems, stenosis

evaluation, and its importance in determining bowel-wall thickness (61).

Crohn's disease progresses from low to moderate to severe. The earlier you manage and

treat Crohn's disease, the less chance you have of developing severe symptoms.

Mild to moderate: Ambulatory and able to accept oral nutrition without signs of
dehydration, systemic toxicity, stomach soreness, uncomfortable mass, intestinal

blockage, or weight loss of more than (10%).

Moderate to severe: Those who have not responded to therapies for mild to moderate
illness, or those who have more pronounced symptoms such as fever, severe weight

loss, stomach pain or soreness, frequent vomiting or nausea or severe anemia.

Severe: Patients presenting with high fevers, recurrent vomiting, indications of
intestinal blockage, severe peritoneal signs such as voluntary guarding or rebound
soreness, cachexia, or evidence of an abscess (55).

Only an ileocolonoscopy with biopsy can provide a definite diagnosis of UC. In UC
patients with acute abdominal symptoms, abdominal computed tomographic (CT)
scanning is the first radiographic imaging investigation. The Mayo scoring system is a
popular indicator for assessing illness severity and monitoring patients throughout
treatment. Treatment is determined on the degree, severity, and progression of the
disease. Topical 5-aminosalicylic acid (5-ASA) medications are the first-line treatment
for proctitis (62).

The most often utilized first-line radiologic scan in the evaluation of small bowel CD is
abdominal computed tomography (CT) enterography (63).
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1.2.3 Inflammatory bowel disease treatment and outcome

The American Gastroenterology Association's (AGA) official recommendations for the
treatment of mild to moderate ulcerative colitis (UC) Guidelines current evidence
supports the use of Mesalamine at the standard dose for remission maintenance and

induction in patients with mild to moderate extensive UC (64).

Current evidence supports the use of biologic therapy (infliximab) to induce and
maintain remission in patients with moderate to severe UC. Immunotherapy (thiopurine)
monotherapy should not be used to induce remission, but may be considered to maintain

remission.

Although combination therapy with a biologic agent and an immunomodulator is more
effective than either agent alone, patients, particularly those with less severe disease and

those who are sensitive to medication side effects, may prefer monotherapy.

Biological agents, with or without an immunomodulator, should be used early rather
than gradually in patients with moderate to severe disease activity who are at high risk

for colectomy or after 5-ASA has failed to maintain remission (65).

On the other hand, the article elucidates an evidence-based update on Crohn's disease
management options. CD disease is resonating on two levels: flare-up and remission,

which requires in treatment to induction and maintenance.

Corticosteroids can be used as an option to achieve control of symptoms throughout
induction, preferably among them Budesonide, which can be used in mild to moderate
cases due to its substantial first-pass metabolism in the liver, which results in decreased
systemic absorption.

Maintenance therapy entails taking a lower dose of a Corticosteroid-free medication,
including an immunomodulator or a biologic, for the rest of the patient's life in order to
keep the patients in remission and prevent disease flares, And to allocate,
Immunomodulators (azathioprine) can be used as Crohn's disease maintenance
medications, but they tend to be less effective compared with biologic therapies or
combination therapies with biologics, in addition to keep in mind here that

Corticosteroids are ineffective as maintenance treatments, and it is worth noting that
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Mesalamine therapy, which are commonly used to treat ulcerative colitis, are ineffective

in the medical treatment of Crohn disease (66).

The medical treatment of moderate to severe CD is addressed also in AGA guideline,
they mentioned that with the exception of corticosteroids, most drugs started for
induction of remission continue as maintenance therapy, moreover, it recommends
biologic drug alone over thiopurine alone for the induction and maintenance of
remission, but using them in combination is more effective, and it was against using 5-

aminosalicylates for induction or maintenance.

The final and clear message that AGA was advised to take home was encourage to start
the biologic option sooner, either with or without an immunomodulator, instead of
waiting until 5-aminosalicylates and/or corticosteroids fail (67). As additional CD and
UC medicines are licensed for clinical use, more research on predictors of response to
therapy and head-to-head studies are needed to guide doctors on how to effectively

position therapeutic alternatives for patients with IBD (68).

Corticosteroids are typically used to treat CD flare-ups. In individuals with moderately
to highly active CD and UC, conventional corticosteroids are helpful at lowering signs

and symptoms and inducing remission.

For mild to moderate illness, oral formulations may be utilized, while systemic

corticosteroids are recommended for moderate to severe disease.

Traditional corticosteroids are seldom useful in allowing patients to achieve mucosal
healing. They have traditionally been used as a "bridge™ medication to treat symptoms
until immunomodulators and/or biological medicines become effective and allow

mucosal repair.

Although not as effective as traditional oral corticosteroids like prednisolone, controlled
ileal release (CIR) budesonide could be useful for short-term alleviation of symptoms in

people with mild-to-moderate CD (55).

Corticosteroids are particularly successful in managing acute 1BD flare-ups, however
(16%) of patients do not react, and (20%-30%) respond just partially (69).

12



Antimycobacterial (most commonly used metronidazole, ciprofloxacin, or a
combination of the two medications) treatment has not been found to be useful in

causing or maintaining recovery or mucosal repair in CD patients (55).

The British Society of Gastroenterology (BSG) suggested antibiotics for secondary
complications in CD like abscesses and bacterial overgrowth , and the European Crohn's
and Colitis Organization (ECCO) guidelines suggest antibiotics in UC patients in the

situation of an acute infection or prior to surgery (70).

Biologics therapy may be a successful technique for minimizing long-term
Corticosteroid use while still sustaining remission; this may be one of the reasons
biologics have seized the majority of the IBD market.

There has been an increasing tendency in recent years toward adopting biologic

treatment as first-line therapy for some clinical conditions:

¢ infliximab was the first anti-TNF medication authorized for IBD is a very effective
treatment for moderate to severe IBD, resulting in a reduction in the Mayo score of
at least three points and at least 30%, as well as a reduction in the rectal bleeding
sub score of at least one, In addition, the frequency of draining fistulas was reduced
by 50% from baseline (71).

e The FDA has authorized Ustekinumab for the adult treatment of IBD patients with
the moderate-to-severe illness, Ustekinumab has demonstrated efficacy in initiating

and sustaining clinical response in active CD and UC patients.

e Preliminary clinical trial data indicated that Risankizumab is well tolerated and
capable of mediating lengthy clinical response and endoscopic recovery in active
CD patients.

e Natalizumab, was later licensed for the management of CD patients. Natalizumab
has shown considerable clinical effectiveness in individuals with moderate-to-severe
CD.
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Amino salicylates These treatments are tiny compounds that are taken orally or rectally
to reduce gut inner wall inflammation. Amino salicylates are the most commonly given
IBD medications and the first-line therapeutic choice for UC patients who have mild-to-

moderate illness (Some amino salicylates such as balsalazide and mesalamine) (70).

JAK Inhibitors Because of oral administration, early start of action, or absence of
immunogenicity, some JAK inhibitors have shown promising outcomes for induction
and maintenance of remission in moderate to severe UC or CD (72). Their safety

profiles must be verified in larger phase 111 clinical studies.

Immunomodulator therapy is given to patients intravenously or orally to modify their
immune systems and decrease inflammation. Immunomodulators are often helpful in
sustaining remission and are administered to patients who aren't responsive to amino
salicylates and Corticosteroids, or as an adjuvant therapy to anti-TNF to avoid anti-body
development, notably with infliximab (some immunomodulators include azathioprine,

cyclosporine, mercaptopurine, methotrexate and tacrolimus (70).

Thiopurine that has been used to treat individuals with (IBD) who have not responded
well to mercaptopurine (MP) or azathioprine (AZA). Concerns concerning nodular
regenerative hypertrophy (NRH) of the liver have impeded its widespread usage (73).
Thiopurine monotherapy is a long-term successful treatment for UC, however it is
substantially less effective in CD. In both UC and CD, the combination of thiopurines

and infliximab (IFX) is better to either medication alone in producing remission (74).

Dietary Therapies Diets high in fruits and vegetables, low in processed meats and
refined carbs, and high in water for hydration were related to a decreased risk of active
IBD symptoms, although higher fruit and vegetable intake alone did not lower the
likelihood of CD symptoms (75).

Regarding treatment, several biological medicines against tumor necrosis factor (TNF),
as well as several biochemical compounds and molecules, have been produced during
the last decade for the medical treatment of individuals with inflammatory bowel
disease (IBD). However, conventional medicines continue to be the cornerstone of
therapy for the vast majority of patients. Newer mesalamine formulations with a smaller

tablet size and only one dosage per day are as effective as previous versions. New
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corticosteroids maintain the effectiveness of previous corticosteroids while being safer
(76).

Anti-interleukin 12 (anti-IL-12)/IL-23 medicines provide novel and effective
therapeutic options for CD, whereas oral small molecules now provide an oral
alternative for the treatment of moderate-to-severe illness that required subcutaneous
injection or intravenous infusion previously. Alternatives to pharmaceutical therapy,
like stem-cell transplantation and fecal microbiota transplantation, are also showing
promise in the treatment of both CD and UC (77).

Increasing the amount of the anti-inflammatory cytokine interleukin-10 (IL-10) is a
potential method for slowing the course of pathogenic inflammation, including
inflammatory bowel disease (IBD). Because inhibition of cyclin-dependent kinase 8
(CDKS) can increase the amount of IL-10 in activated myeloid-derived dendritic cells,

it is thought to be a useful target for IBD therapy (78).

With a rising respect for mucosal healing, a treat-to-target technique is becoming more
popular. An objective measurement of mucosal inflammatory response is critical for
verifying treatment success. Clinical symptom measures were formerly employed to

assess therapy effectiveness.

Endoscopy, histology, radiography, immunochemical monitoring biomarkers, quality of
life evaluation, and other approaches are now available to give more meaningful

references for disease activity assessment.

At the moment, the primary therapy for IBD is pharmacological, with amino salicylates,
CSs, immunomodulators, and biologics being the most commonly used. However, a
significant proportion of patients do not achieve clinical remission during therapy or

lose responsiveness over time

1.3 Problem statement

The incidence and prevalence of IBD are increasing with time and in different regions
around the world, indicating its emergence as a global disease (44). Symptom severity
may hinder patients from enjoying their hobbies and affect their job performance. The
main goal of treatment for any chronic disease such as IBD is to improve the patient’s

symptoms.
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In our country, data about IBD patients is very limited. In general, limited studies have
been established to provide sufficient information about the symptom severity, the most
commonly used medications and factors that increase or reduce symptoms, to relate all
these variables to each other, and to provide a comprehensive overview of
understanding and managing symptoms experienced by IBD patients and how they
affect the patient's quality of life to contribute to its improvement.

1.4 Importance of the study

Studies related to IBD are limited in Palestine. This study will give data on evaluating
the severity and stages of the disease, through which we will determine the appropriate
treatment, and we will also evaluate the existing treatments on the market for treating
the disease and the differences between them. The results may help increase community
awareness about disease and avoid factors that could worsen the disease. On the other
hand, there are factors that reduce the severity of symptoms, and this may improve
treatment outcomes and the quality of life of these Palestinian patients.

1.5 Objectives

1.5.1 General objective

The aims of this study were to assess the severity, treatment, and outcomes of
inflammatory bowel disease among Palestinian patients, to assess the effect of socio-
demographic and the extent of patients’ commitment to following up with the doctor

and performing continuous examinations.

1.5.2 Specific objectives

1. To determine the stage and severity of the disease among included patients.
2. To evaluate the most common symptoms of disease among patients.

3. To conduct a comprehensive evaluation of IBD treatment and the most prescribed

medications.

4. The most important factors that contribute to the improvement or worsening of the

patient’s condition.
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Chapter Two

Methods

2.1 Study design and setting

This cross-sectional study was conducted from August 2022 to March 2023 using a data
collection form (appendices A and B) to collect data from patients’ files and interviews.
(It was arranged with Dr. Qusay Abdo to include all patients of An-Najah National
University Hospital), as the number of patients included in the study were from various
northern governorates in the West Bank.

2.2 Population

Patients from the northern areas of the West Bank with inflammatory bowel disease
undergoing medical treatment for any stage of the disease (mild, moderate and severe).
2.3 Inclusion criteria and exclusion criteria

e Inclusions criteria will be as follows:

1. Male and female

2. Confirmed diagnosis of inflammatory bowel disease
3. Patients who received treatment

4. Patients in the northern areas of the West Bank

e Exclusion criteria will be as follows:

1. Pregnant women
2. Patients who did not have confirmed diagnosis of inflammatory bowel disease

2.4 Sample size

In a previous study from the West Bank, the lists of IBD patients from 3 hospitals
included 200 patients, so their sample was 132 (18). The expected number of IBD
patients is in hundreds. For example, if the patients are around 400, the Raosoft sample

size calculator (an automated software program):
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http://www.raosoft.com/samplesize.html) suggests a sample of 197 patients. The goal

was to include around 200 patients.

2.5 Ethical Considerations

This study protocol was conducted authorized by An-Najah National University
Institutional Review Board (IRB) Reference number: Mas.Nov.2022/27 (Appendix C)
and An-Najah National University Hospital before the initiation of this study.

All information obtained from the questionnaire was kept confidential and only
summarized data was presented in reports or publications.

Maintenance of high-level objectivity in discussion and analysis throughout the research

was assured.

2.6 Data Collection

The data collection form was a questionnaire prepared after a literature review of
previous studies (41), (48), (47), (46).The data collection tool is a questionnaire divided
into three sections: social, demographic, and clinical information. The data collection
form is presented in Appendix A. The first section collects data about the patient's age,
sex, factors influencing the disease including food, exercise and herbs respectively. the
second section is the residence and the third section duration of the disease, age at first
diagnosis of the disease (age of onset), questions about the method of treatment
(medical or surgical), the type of medication used depends on the severity of the
disease, tests performed (45), questions about the first appearance of symptoms, most
common symptoms (43) and other questions through which we can reach results to
achieve the objectives of the study.

A pilot study was conducted on a small number of patients to evaluate the

questionnaire, and the results were not included in the final analysis
2.7 Statistical Analysis Methods

The Statistical Package for Social Sciences (SPSS version 21) was used for statistical
analysis. For continuous data, the means + standard deviation were determined. For
categorical variables, frequencies and percentages were computed. To evaluate the
significant association between variables (categorical variables), cross-tabulation with

Chi-square test was used. A p value of < 0.05 was considered as significant association.
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Chapter Three

Results

3.1 Sociodemographic and clinical characteristics of the patients

This study included 219 patients with Inflammatory Bowel Disease (IBD), their
percentage in terms of gander was: (53.4% men and 46.6% women), sixty six men in
the study had been diagnosed with the CD (56.4%), others with UC (43.6%) (n=51) and
eighty four women diagnosed with CD (47.1%), other with UC (52.9%) (n=54) and
regarding their history of smoking (25.6% were smokers, 57.5% were non-smokers and
16.9% were former smokers), there were (28.8%) (n=63) of patients who had a family
history of IBD and the remaining (71.2%) (n=156) did no, the duration of illness in our
sample was (1-38 years; median 4 years) and we find that about two-thirds of the
sample (64.8%) were diagnosed during the last five years. Details are shown in Table
(3.1), in terms of age it ranged between 6-86 years with a mean 33.58+14.8 years and

patients’ weight was between 16-120 kg and a mean 68.15+16.4 kg.
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Table 3.1

Sociodemographic and clinical characteristics of the patients

Frequency Percentage
Gender
Male 117 53.4%
Female 102 46.6%
Residency
Cities 91 41.6%
Villages 95 43.4%
Camps 33 15.1%
Educational Level
Iliterate 1 0.5%
Middle-school 30 13.7%
High-school 50 22.8%
Diploma 20 9.1%
Undergraduate 109 49.8%
Postgraduate 9 4.1%
History of smoking
Smokers 56 25.6%
Non-Smokers 126 57.5%
Former-Smokers 37 16.9%
ucC
Smoker 25 23.8%
Non-smoker 64 60.9%
I was smoking 16 15.2%
CD
Smoker 31 27.2%
Non-smoker 62 54.4%
I was smoking 21 18.4%
Family History
Yes 63 28.8%
No 156 71.2%

UC: Ulcerative Colitis, CD: Crohn’s Disease

distributed in terms of residence (41.6%) (n=91) in the cities,(43.4%) (n=95) in the
villages, and (15.1%) (n=33) in the camps, by educational level (0.5%) (n=1) illiterate,
(13.7%) (n=30) reached to middle-school, (22.8%) (n=50) reached to high-school,
(9.1%) (n=20) obtained diploma, (49.8%) (n=109) undergraduate, and (4.1%) (n=9)

postgraduate.
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Figure 3.1

Percentage of residency among IBD patients
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Regarding their history of smoking of UC Smoker (n= 25) (23.8%) Non-smoker (n=64)
(60.9%) I was smoking (n=16) (15.2) and for CD smoker (n= 31) (27.2%) Non-smoking
(n=62) (54.4%) i was smoking (n=21) (18.4%)
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There were (28.8%) (n=63) of patients who had a family history of IBD and the
remaining (71.2%) (n=156) did not

Figure 3.3

Family history of IBD patients

120
71.2%

100
80
28.8%
60 m &mily
history
40
20
0 T
yes no

3.2 Evaluation the severity of the disease

In this study we found that (47.9%) (n=105) patients suffered from ulcerative colitis
(UC) and (52.1%) (n=114) from Crohn's disease, regarding severity of the disease
which was based on clinical and diagnostic characteristics, patients were diagnosed with
mild stage in 57 (26%) cases, while 99 (45.2%) had moderate disease, and 63 (28.8%)
were diagnosed with severe disease .
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Figure 3.4

Distribution of IBD patient severity
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We created a questionnaire for our patients to obtain more accurate information,
including whether gastrointestinal operations were performed during their IBD, such as
bowel resection. The percentage of patients who underwent operations was (16%)
(n=35), the mean duration of disease among patients who needed surgery was 9.3+8.6
years while it was 5.4+5.7 years among those who did not have surgery (p-value =
0.001) (table 3.4). Moreover, the disease affected their quality of sleep by (64.4%)
(n=141), and some types of foods had negatively affected IBD patients by (67.6%)
(n=148). (See the figure 3.5 and Table 3.2). There were signs in a positive direction,
such as the effect of herbs on IBD patients, which reduced symptoms in (47.5%)
(n=104) of patients and greatest improvement was among patients with moderate
disease severity and less extent with equality in mild and severe patients according to
(table 3.3), and a portion of patients felt better when they exercised their percentage was
(12.8%), on the other hand, (26.5%) did not feel better even though they had exercise
and the rest of patients who are the largest population, did not have exercise with
(60.7%) and UC patients felt an improvement in symptoms by (12%) when they
exercised ,CD patients an improvement of (16%) (Table 3.4).
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Figure 3.5

Foods cause pain and diarrhea with IBD patients
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Table 3.2

Questions related severity of symptoms in patients with IBD

Frequency  Percentage
QUESTIONS

Have you previously performed operations on the digestive
system, such as cutting the intestines?

Yes 35 16%
No 184 84%

Do the symptoms affect your daily activity?

Yes 149 68%
no 70 32%

Does the disease affect your sleep?

Yes 141 64.4%
no 78 35.6%

Do you think that the disease has anything to do with the
nature of your food?

Yes 148 67.6%
no 71 32.4%
Do you think that herbs have a role in alleviating symptoms?
:(fs 104 47.5%
115 52.5%
Do you exercise and feel better?
| don't exercise 133 60.7%
| exercise and don't feel better 58 26.5%
| exercise and feel better 28 12.8%
Table 3.3
The number of patients whose symptoms improved with herbs according to the stage of their
disease
Herbs have alleviating Symptoms  Herbs have no alleviating Symptoms
Mild 31 26
Moderate 43 56
Sever 30 33
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Table 3.4

Some differences between UC and CD patients

ucC CD
Socio- demographic Percentage  Frequency Percentage  Frequency p.value
factor
I don’t exercise 62.8% 66 58.7% 67
I exercise and don’t 21.9% 23 30.7% 35
feel better
| exercise and feel 15.2% 16 10.5% 12 0.948160
better
Number of patients 14.2% 15 17.5% 20 0.148395
who had bowel 85.7% 90 82.4% 94
resection
Yes
no

CD: Crohn’s disease, UC: ulcerative colitis

3.3 Symptoms experienced by the patients

When the patients were asked about the first symptoms, they felt that made them visit a

healthcare professional, the most common symptoms were bloody diarrhea (63%), then

mucous diarrhea (21%), then abdominal pain (8.7%), and there were symptoms such as

joint pain, gases, fatigue, and weight loss, but to a lesser extent: (2.3%, 1.8%, 0.9%, and

1.8%), respectively.

To elucidate which of the first symptoms were prevalent in either Crohn's or UC

patients, the results are also presented in the following (Figure 3.6).
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Figure 3.6

First symptoms in crohn’s and ulcerative colitis patients
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We followed up on the symptoms they felt and which they continued to feel as a result
of the disease such as diarrhea (75.3%), abdominal pain (66.6%), gases (58.9%), bulges
(34.7%), joint pain (45.2%), rash (13.2%), abdominal mass (10.0%), hemorrhoids
(23.7%), fistula (16.8%) weight loss (41.0%), fatigue (49.3%), constipation (26.9%),
stomachache (30.1%), vomiting (30.5%), dry skin (15.9%), night sweat (17.8%),
anorexia (36.1%), inflammation eye, joint, skin (11.8%) and delayed growth (3.6%) .
There was a statistically significant difference between UC and CD patients in
abdominal pain which was more common in CD patients (84 out of 114 (73.7%)) vs UC
patients (62 out of 105 (59.0%)), p- value = 0.022, and in abdominal mass which was
more common in UC patients (16 out of 105 (15.2%)) vs CD patients (6 out 114
(5.3%)), p-value = 0.014.

3.4 Evaluation of IBD medications prescribed for the patients

For newly diagnosed IBD patients, the healthcare professional determines the stage of
their disease as mild, moderate, or severe to provide appropriate treatment based on the

type of disease, whether it is ulcerative colitis or Crohn's.

In our study, we had 114 Crohn's patients, (26.3%) (n=30) of whom were mild cases,

(46.5%) (n=53) were moderate, and (27.2%) (n=31) were severe cases.
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In the other arm there were 105 patients with ulcerative colitis, (25.7%) (n=27) of them

were mild cases, (43.8%) (n=46) were moderate and (30.5%) (n=32) were severe.

First medication with IBD patients

There are 4 treatment options that can be considered as first medication for patients with
IBD: mesalamine, azathioprine, corticosteroids, or biological therapy. Then it is
possible to adjust therapeutic doses or change the medication according to the patient’s

response.

e Mesalamine First Medication

Mesalamine is considered the most common for use as first medication in patients with
inflammatory bowel disease, (74%) (n=162) of patients used it as the first medication,
especially when the disease was diagnosed as a moderate stage (44.4%) (n=72). (The

results were listed in the below table (3.5).

Table 3.5

Use Mesalamine as first medication with IBD Patients

frequency percentage
Mild
CD 14 12.2%
ucC 23 21.9%
Moderate
CD 35 30.7%
ucC 37 35.2%
Sever
CD 25 21.9%
uc 28 26.6%

e Corticosteroids First Medication

Corticosteroids is considered the second most common medication for use as the first
medication in patients with inflammatory bowel disease, (15%) (n=33) of patients used
it as the first medication, especially with Crohn's patients in Mild stage (57.9%) (n=11).
(The results were listed in the below table (3.6))
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Table 3.6

Use corticosteroid as first medication with IBD patients

Frequency Percentage
Mild
CD 11 33.3%
uc 3 9.1%
Moderate
CD 5 15.2%
uc 7 21.2%
Sever
CD 3 9.1%
ucC 4 12.1%

e Azathioprine First Medication

Azathioprine used usually as first medication in patients with Crohn's disease,
especially in Moderate stage with (65%) (n=13). (The results were listed in the below
table (3.7))

Table 3.7

Use azathioprine as first medication with IBD patients

Frequency Percentage
Mild
CD 5 21.7%
ucC 1 4.3%
Moderate
CD 13 56.5%
ucC 2 8.6%
Severe
CD 2 8.6%
ucC 0 0

¢ Biological treatment First Medication

It is worth noting that biological treatment is rarely used as a first medication in cases of
IBD, and it is used only in severe cases, in our study only one patient 0.0045% was

prescribed it as first treatment.
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3.5 Current medications with IBD patients
e Mesalamine Current Medication

The number of patients using Mesalamine as their current medication for IBD decreased
from (74%) (n=162) to (46.6%) (n=102), and (61.9%) (n=65) of total ulcerative colitis
patients were using Mesalamine as current medication and (32.5%) (n=37) of total
Crohn's patients too. (Figure (3.7) and Figure (3.8) elucidate the number of patients

according to stages for each disease).

Figure 3.7

Current user of mesalamine in different stages of crohn’s disease
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Figure 3.8

Current user of mesalamine in different stages of ulcerative colitis disease
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e Corticosteroids Current Medication

Patients with IBD currently using Corticosteroids were (22.8%) (n=50), (21%) (n=22)
of total ulcerative colitis patients were using corticosteroids as current medication and
(24.6%) (n=28) of total Crohn's patients too. (Figure (3.9) and Figure (3.10) elucidate

the number of patients according to stages for each disease).
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Figure 3.9

Current user of corticosteroid in different stages of crohn’s disease
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Figure 3.10

Current user of corticosteroid in different stages of ulcerative colitis disease
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e Azathioprine Current Medication

The number of patients using Azathioprine as their current medication for IBD
increased from (10.5% to 41.1%, 37.1%) of total ulcerative colitis patients were using
Azathioprine as current medication and (44.7%) of total Crohn's patients too.

Biological treatment Current Medication

The number of patients using biological treatment (infliximab) as their current
medication for IBD increased from one patient (0.45%) to 77 (35.2%), Its use has
increased in all stages of the disease, especially in the severe stage, as it was used in 12
(21.1%) with mild stage, and in 31 (31.3% with moderate stage and in 34 (54.0%) with
severe stage. There was a statistically significant association between the severity and

the use of biological agents; (p-value < 0.001).

3.6 Tests performed by the patients

The majority of patients (88.6%) in the study performed periodic examinations,
including iron test (45.7%), vitamin B12 (25.1%), vitamin D (23.3%), blood test(
81.3%), urine test (62.6%), kidney function (34.2%), liver function (34.2%),
gastrointestinal endoscopy (27.4%), abdominal CT (15.5%), fluids and blood clotting
factor (7.8%), calprotectin (17.4%), and inflammation factor (42.5%) (Table 3.8).

It is worth noting that the most common tests performed by the patient and requested by
the healthcare professional were blood and stool test.
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Table 3.8

Frequencies and percentages of IBD Patient who performed different tests

IBD Patient tests Frequency Percentage
Blood test

Yes 178 81.3%
No 41 18.7%
Stool examination

Yes 137 62.6%
No 82 37.4%
Iron level

Yes 100 45.7%
No 119 54.3%
B12

Yes 55 25.1%
No 164 74.9%
Vitamin D

Yes 51 23.3%
No 168 76.7%
Liver function

Yes 75 34.2
No 144 65.8
Kidney function

Yes 75 34.2%
No 144 65.8%
Inflammation factor

Yes 93 42.5%
No 126 57.5%
Gastrointestinal Endoscopy

Yes 60 27.4%
No 159 72.6%
CT scan of abdomen

Yes 34 15.5%
No 185 84.5%
Fluidity and coagulation of blood

Yes 17 7.8%
No 202 92.2%
Calprotectin test

Yes 38 17.4%
No 181 82.6%
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Chapter Four

Discussions and Conclusions

4.1 Sociodemographic and clinical characteristics of the patients

The percentage of men with inflammatory bowel disease in this study was (53.4%)
while women were (46.6%). This was similar to a previous study from Palestine (41),
where the percentage of IBD patients among men was higher (58.3%), while women
were (41.7%), and a study from the Arab world, where the percentage of men with IBD
was more than women also (44). On the other hand, in a study from the United States
(42), the percentage of women in the sample was (90%), and women tended to suffer

from Crohn's disease more.

What we can explain in this context is that the genes in Palestine are different, the
female-to-female transmission pattern, or "female imprinting,” is caused by sex-
determined epigenetic factors that may affect the relative risk for females. This
phenomenon has been found to be especially common in familial CD. Females with
polymorphisms in the promoter of interleukin (IL)-10 are at a higher risk of developing
ulcerative colitis (UC) at younger ages. This effect may be amplified by estrogens,
which block the production of IL-10 and other anti-inflammatory cytokines. While
women who carry an IL-23 receptor variant are generally protected against CD and
IBD, they are especially protected against UC by another genetic variant of the same

receptor (79).

It is worth noting that when comparing our study with another study in Palestine(41), in
which there were more patients with Crohn's disease than patients with Ulcerative
Colitis, versus the study in the Arab world (44), in which there were more patients with
ulcerative colitis than patients with Crohn's disease, the sample was large and random,
so that 2.33 per 100000 had ulcerative colitis, and 1.46 per 100000 had Crohn’s disease.
It is possible that the reason for this difference in results can be attributed to cultures,

genetics, health insurance, interest in discovering the disease and follow-ups.

We note in terms of education level that many of the patients were university graduates:
49.8% of our sample were university graduates, and also (40%) in a previous study (41),
our society currently has a relatively large number of people completing their education

to university, and the secret behind this increase of their numbers in the sample will
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often be due to the awareness of educated patients about the disease and moving
towards discovering it, or at least reading about the reasons behind the symptoms that
they have.

It is interesting to note in our study that the prevalence of ulcerative colitis was lower in
patients who were smokers and former smokers, but the prevalence of Crohn's disease
was not affected by smoking. and as mentioned earlier (50) cigarette smoking protects
against the onset and progression of ulcerative colitis (UC), which related to the
presence of nicotine and its benefit in patients with ulcerative colitis, as it is considered
to have immune-modulating properties and activates nicotinic receptors, which in turn
reduces the production of pro-inflammatory cytokines, However, due to the side effects
of smoking and its long-term harms, it has not been considered an effective focus of

attention as a treatment.

Having a relative with IBD, increases the risk of developing the disease and this was
seen in this study as (28.8%) of patients had relatives with the disease. This was also
indicated in a previous study from our country (41), where the percentage of those who
had IBD and had first-degree relatives with it was (18.9%).

In general, IBD can affect patients at any age, whether children, adolescents, adults, or
the elderly, as in our sample the ages range from 6 to 86 years, but the age distribution
varies, as the largest number of patients is among adults, and accordingly, our mean age
was 33.58 years. The results were similar in study (41), where the mean age was 34
years and more than half of the sample was between the ages of 15-30 years, meaning
they were adults, it is expected that behind this controversy, people's eating and life
habits begin to change and fluctuate. For example, they may start smoking at this stage
and go to different eating habits, and perhaps also their hormonal fluctuations will be

influential, and life stress may also be higher.

When reviewing our sample in terms of the duration of the disease among the patients
who were diagnosed, we find that about two-thirds of the sample (64.8%) were
diagnosed during the last five years, and this is also close to the result of the study (41),
as their percentage reached (62.9%), and this indicates that the diagnosis of IBD has
increased dramatically in Palestine recently.
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This also has certain implications. This is attributed to the fact that the diagnosis of IBD
has become through the interest in performing diagnostic examinations and
colonoscopy for a larger number of patients and the interest in diagnosing it early
through random samples to diagnose or screening for other diseases such as colorectal
cancer patients in people genetically predisposed, as the percentage of patients
diagnosed in the last year only is (35.2%) of those diagnosed in the last 5 years in IBD,
and perhaps the reason for this could be due to psychological or genetic reasons or

certain behaviors and foods that have recently entered our life-style.

4.2 Evaluation the severity of the disease

Patients are distributed according to the severity of IBD. The mild stage occurred in 57
(26%) of the cases, while 99 (45.2%) were in the moderate stage, and 63 (28.8%) were
in the severe stage, meaning that a large proportion of patients had difficult symptoms.
This affects their quality of life and requires stronger and more stringent treatment
options. When talking about the impact on life, education, work, and social
relationships, the disease impact was felt by about two-thirds of the sample, similar to a

previous study (38) which confirmed this as well.

As expected, the disease affects the quality of sleep with IBD patients, as we have in
our sample (64.4%) of patients whose sleep quality was affected whether the disease
was active or not, as was clear according to study (49), in which (82%) of the patients
suffering from active inflammatory bowel disease had poorer sleep quality. However,
there is something that can explain this in a different way, as when patients with
inflammatory bowel disease are in the active stage, their treatment basket includes
corticosteroids, which affect melatonin levels and thus we enter the steroid-induced
sleep disturbance stage and thus we go to insomnia and delirium, and this could be the

direct explanation for this, not the severity of the disease alone (80),(81).

As for the effect of food on IBD, it is clear that avoiding certain foods for a massive
number of patients is able to reduce the development of the disease and its severity. We
find in our study that (67.6%) of the patients were affected by the type of foods,
especially dairy, legumes, fast food, and spicy food. This is similar to the results of
previous studies where (68%) of patients avoided specific foods such as milk and grains
(41), so patients are advised to reduce red meat, dairy products, and sugar, and avoid

legumes (48). Suitable counselling about diet is highly recommended to improve

37



outcomes, and good to know that the patients with IBD can get a good overview of the
Groningen anti-inflammatory diet (GrAID), which was created and compared to other
IBD diets on a food level. This thorough analysis concentrates on the anti-inflammatory
properties of food, giving IBD patients the best information on what foods to eat or stay

away from in order to minimize flare-ups. The GrAID was created utilizing this (48).

We found that for patients who had bowel resections due to IBD, in our study the rate
was (16%), the mean duration of disease among patients who needed surgery was
9.3+8.6 years while it was 5.4+5.7 years among those who did not have surgery (p-
value = 0.001), so it seems that the risk increases significantly as the duration of the
disease increase, it is expected that the bowel resection in patients with inflammatory

bowel disease will decrease in the era of biological treatment (82).

Regarding herbs, we found that less than half of the sample, (47.5%), improved when
using herbs, and the greatest improvement was among patients with moderate disease
severity. they were useful in patients with mild and moderate disease severity (46), so
recommending patients to use certain herbs may be useful. Theoretically, there are
various ways that herbal remedies work to promote healing, such as immunological
regulation, antioxidant activity, blocking leukotriene B4 and nuclear factor-kappa B
(46).

Since we are elucidating a complete lifestyle for patients in our study, we must mention
the role of exercise and its effect on IBD patients, as in our study the result was that
(32.6%) of patients who exercise felt an improvement in their disease severity, and the
rest did not feel any improvement even though they were exercising. In a previous study
(47), the result was an inverse relationship between the severity of the disease and
exercise. Therefore, we recommend to conduct other studies and determine whether
there are specific exercises capable of improving IBD, and to counsel patients about

exercises that are beneficial for their disease.

4.3 Symptoms experienced by the patients

The pathophysiology of diarrhea associated with inflammatory bowel disease is
complex and primarily results from mucosal damage brought on by ongoing
inflammation. This damage leads to dysregulated intestinal ion transport, compromised
epithelial barrier function, and increased pathogen accessibility to the intestinal mucosa.
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The primary reason of water buildup and electrolyte retention in the intestinal lumen
that results in diarrhea in individuals with inflammatory bowel disease is altered
expression and/or function of epithelial ion transporters and channels. Erroneous barrier
function exacerbates diarrhea by means of the leak-flux mechanism. Enteric infections
that penetrate the mucosa induce dysbhiosis and worsen the immune system, which
prolongs the tissue damage and diarrhea associated with IBD (83).

In our study, the first symptom in patients with IBD was diarrhea (84.5%) in all stages
of severity, and most of them has bloody diarrhea (75.1%). When we examined the
differences in the first symptom, bloody diarrhea in patients with Crohn's disease and
ulcerative colitis was (48.1% and 51.9%) respectively, but regarding to the mucous
diarrhea, Crohn's patients suffered more than ulcerative colitis patients, especially in

mild and severe stages.

When we also followed the symptoms of the disease that remained with the patients
after their diagnosis, the results were a slight decrease in patients suffering from
diarrhea to (75.3%), and equally among patients with Crohn's disease and ulcerative
colitis, but that the major improvement was in patients suffering from bloody diarrhea
that decreased to (44.8%) in patients with inflammatory bowel disease in general, and in
patients with Crohn’s disease to a greater extent than in patients with ulcerative colitis
but not significant (p=0.063), based on what was explained previously, preserving

mucosal membrane and reducing inflammation will have this role in reducing diarrhea.

When we compared the number of patients who had diarrhea from inflammatory bowel
disease in our study (75.3%) and in a previous study which was (63.9%) (42), the
results in the two studies confirm that this symptom is very common among patients. In
this study one of the most common symptoms was abdominal pain at a rate of 66.6%;
(57.8%) of them were Crohn's patients, and this was similar in a previous study where
(80.4%) Crohn's patients suffered from abdominal pain more than ulcerative colitis
patients (43).

One of the symptoms suffered by approximately half of the patients with inflammatory
bowel disease in our sample is fatigue and exhaustion. The results were also similar in
our study and a previous study (43) in terms of the distribution of the percentage

between patients with Crohn's disease and ulcerative colitis, and with a slight increase
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in symptoms in the two studies with Crohn's patients, and fatigue and exhaustion are
expected due to sleep problems, in addition to problems absorbing vitamins and

minerals those necessary for the body.

Gases was also common symptoms in our sample, as it was the third symptom with
(58.9%) of cases, and it was equally present in patients with Crohn's and ulcerative
colitis, but in study (43) it was slightly more common in patients with ulcerative colitis.

There may be other symptoms that were present in patients, but they were less common,
some of which were higher in Crohn’s disease or ulcerative colitis patients, and there
were similar percentage of symptoms among them in our study, as follows: anorexia
(55.7%), night sweats (53.8%), vomiting (61.2%), constipation (62.7%), weight loss
(56.6%), fistula (56.8%), rash (58.6%), joint pain (53.3%), so they were higher in
Crohn’s patients with these percentages. The percentages were highest among patients
with ulcerative colitis as follows: inflammation of the eyes, skin, and joints 53.8%,
hemorrhoid (53.8%), abdominal mass (72.7%), and bulges (53.9%). There were
symptoms that were equal in both sides, such as stomachache, dry skin, and delayed
growth, we believe that delayed growth is likely caused by a lack of absorption of

vitamins and minerals in young age patients with inflammatory bowel disease.

4.4 First medications prescribed for patients

Mesalamine is considered one of the medications most prescribed as the first
medication for cases of inflammatory bowel disease in general (74%), and when we
sub-analyze our sample, we found that it is also the first medication in cases of mild-
stage ulcerative colitis in particular with (62.2%) compared to Crohn’s disease (37.3%),
and they attribute its use largely to the fact that it is one of the first medication option
when inflammatory bowel disease is in the active state. And also tend to be used higher

with moderate and severe stages of ulcerative colitis patients.

Although corticosteroid medication is the second drug in terms of use as first
medication in cases of IBD (15%), it was observed in our sample that most of its use
was in cases of mild-stage in patients with Crohn’s disease (78.6%) and ulcerative
colitis (21.4%), but it is used in cases of moderate and severe stages of ulcerative colitis

with tend to be higher as a first medication than Crohn’s cases.
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When we talk about immunomodulatory medication, azathioprine will come as the third
first medication used in patients with IBD (10.5%), and the majority of its users at all

stages of severity were Crohn’s patients with (87%).

We can say that biological treatment is rarely used as a first medication when trying all
other initial options due to its price and the difficulty of taking the dose that in most
cases needs to be taken in the hospital, so only one patient used it as a first treatment.

4.5 Current medications prescribed for patients

Mesalamine was used by (46.6%) (n=102) of our inflammatory bowel disease patients,
(36.3%) (n=37) of Crohn's disease patients and the order of severity of them is mild
(24.3%,) moderate 45.9%, and severe 29.7%, and according to ulcerative colitis patients
(63.7%) (n=65) the distribution of severity of them is mild (33.8%), moderate (46.2%),

and severe (20%).

Corticosteroid was used by (22.8%) (n=50) of our inflammatory bowel disease patients,
with (56%) (n=28) having Crohn's disease and the order of severity of them is mild
(25%), moderate (32.1%), and severe (42.9%), and on the other side (44%) (n=22)
having ulcerative colitis dispensed by severity into mild (9.1%), moderate (54.5%),
severe (36.4%).

Azathioprine was used by (41.1%) (n=90) of our inflammatory bowel disease patients,
with (56.7%) (n=51) having Crohn's disease and their severity divided by percentage
into mild (31.4%), moderate (39.2%, severe 29.4%, and 43.3%) (n=39) having
ulcerative colitis their percentage of severity stages mild (23.1%, moderate 43.6%,
severe 33.3%).

Biological treatment was used by (35.2%) (n=77) of our inflammatory bowel disease
patients, with Crohn's disease accounting for (52.3%) (n=48) they are distributed to
(mild 16.7%, moderate 58.1%, severe 31.3%), and ulcerative colitis accounting for
37.7% (n=29) distributed by severity into (mild 13.8%, moderate 20.7%, severe 65.5%).

Crohn's disease patients in the mild severity stage, 30% use mesalamine, (23%) use
corticosteroid, (53%) use azathioprine, and (27%) use biological therapy. Most patients
take azathioprine in the mild stage of treatment, and it is considered one of the effective

treatments at this stage.
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And for Crohn’s patients with moderate severity stage, (32.1%) use mesalamine, (17%)
use corticosteroid, (37.3%) use azathioprine, and (47.2%) use biological therapy. We
noticed a reasonable decrease in the use of corticosteroid and azathioprine as well, in
exchange for an increase in the use of biological treatment compared to the low-severity
stage. This decrease in the use of corticosteroid indicates that patients in moderate
severity are exposed to flares less frequently, and that the early use of biological

treatment is as recommended internationally in the early stages (67).

For Crohn’s patients in the severe stage, (35.5%) used mesalamine, (38.7%) used
corticosteroid, (48.4%) used azathioprine, and (48.4%) used biological therapy. The
escalating in azathioprine and corticosteroid user, as the use of azathioprine in a very
similar manner to biological treatment may be an indication of the use of combination

therapy, which is more effective than the mono therapy of either of them.

For ulcerative colitis patients in the mild stage, (81.5%) used mesalamine, (7.4%) used
corticosteroid, (33.3%) used azathioprine, and (14.8%) used biological therapy. As it is
known, the most recommended treatment for ulcerative colitis in simple cases is
mesalamine, and this explains that most patients take it. There is also a portion that can
be observed that does not take mesalamine, (18.5%) (n=5), and this may be because
there are patients who are allergic to the drug, or have possible drug-drug interaction
that prevent them from taking it, and perhaps side effects that do not suit them, or they
have no response to it. We also noticed that a good portion of patients are on
azathioprine, perhaps for considerations of increased effectiveness or, as we mentioned,
for certain limitations on mesalamine, there is a slight use of corticosteroid, which
indicates the lack of relapses in current treatment plans. There are patients who have

been resorted to biological treatment and they certainly have certain considerations.

And for Ulcerative Colitis patients with moderate stage, (65.2%) used mesalamine,
(26.1%) used corticosteroid, (37%) used azathioprine, and (13%) used biological
therapy. we noticed a decline in the percentage of mesalamine users in the moderate
severity stage in patients with ulcerative colitis. This may be due to some of the reasons
we mentioned previously, including side effects or lack of response. We noticed a
decrease in its use as a percentage and, moreover, an increase in corticosteroid users, an
indication that relapses being more frequent. We do not have a clear reason behind these

flares, and it is preferable that this be studied carefully in the future to determine the
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reasons behind this to elucidate and evaluate, it is suggested that the use of biological

treatment be increased further at this stage.

The results for Ulcerative Colitis patients in the severe stage showed that 40.6% used
mesalamine, (25%) used corticosteroid, (40.6%) used azathioprine, and (59.4%) used
biological therapy. the use of mesalamine has decreased to a greater extent, but on the
other hand, the use of biological treatment has increased massively at this stage.
However, there is high use of corticosteroid and also at a rate that makes us look more
into the available biological treatment options, and comparing treatments to each other

with different combination therapies.

By comparing our results to a previous study from Palestine, the most commonly
prescribed medication for Crohn’s patients was Azathioprine in both studies, in our
study their percentage was (44.7%) of total Crohn’s patients, and in (41) they were
(77.1%) of total Crohn’s patients. This is good evidence of the cost-effectiveness of
Azathioprine for Crohn’s patients in Palestine in both studies, It is expected that the
explanation for the decrease in its use compared to the study (41) is that AGA guideline
tends to start with biological treatment or mixed with azathioprine (67), in addition to
that in our study patients with moderate to severe Crohn's disease constitute the largest

part.

The use of biological therapy (infliximab) in patients with Crohn's disease in our sample
and study (41) were, (42.1%) and (44.6%), respectively, which is a good indicator,
according to the recommendations of the AGA, it is recommended to start biological
treatment in patients with Crohn’s disease as early as possible (67), due to its proven
effectiveness for both induction or maintenance cases, certainly, comparing biological
therapies and studying their different types, their impact, and affordability on

Palestinian populations require further studies.

As for Mesalamine, its use among Crohn’s patients in our study and study (41) were,
(32.5%) and (59%), respectively, and the attribute of difference in both studies to the
fact that recent recommendations are against its use in patients with Crohn's disease in
both induction and maintenance therapy (67), but it is expected that some patients will
continue to use it, might for special cases in which Crohn's disease is present in the end
of the Gl tract.
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The least used option as a current treatment for patients with Crohn's disease was
corticosteroid, but it was used more in our study than study (41), (24.6%) and (18.1%),
respectively. This is expected to happen due to greater flares-up of Crohn's patients.
Because according to the recommendations, it is recommended to give corticosteroid to
Crohn’s patients in the induction of remission and not in the maintenance of remission,
which encourages the use of biological treatments more and more to maintain the
remission as long as possible, and there may be differences in the results because there
is no clear distinction in the study (41) about the treatments offered at each severity
stage of the disease in Crohn’s patients, as we have in our sample, so that we can

evaluate it more precisely and in detail, as we did previously in our study.

As for patients with ulcerative colitis, there is a difference in the number of patients
between the two samples, and there are no clear severity stages of the disease in the

patients, but we can take this in the form of percentages as an indication.

Whereas the number of mesalamine users among ulcerative colitis patients in study (41)
was (83.7%) and ours is (61.9%), this is considered a fairly large percentage of
ulcerative colitis patients in our study who do not use it as a treatment, this reason may
be logical, as the distribution of our ulcerative colitis patients shows that (74.3%) of UC
patients have moderate and severe disease severity, and indicating that they have not
benefited from it in advanced stages, or perhaps they have limitations to use it, even
though it is usually considered as first-line of treatment for induction and maintenance
of remission in mild and moderate stage, and this may lead us to choose another
therapeutic options, such as Biological therapy at different stages, or combined
treatment options ,or giving Mesalamine in different pharmaceutical forms in
combination with each other, on the other hand, as we mentioned earlier, study (41) did

not contain a disease severity distribution, and this reduces our ability to compare.

As for azathioprine, the percentage of its users among ulcerative colitis patients in study
(41) was (65.3%), while in our study it was (37.1%), although it is not considered one
of the preferred options in cases of flares, but its uses are in the stage of maintenance
remission, the percentage of its use in combination with other medications or as an
alternative to mesalamine is possible, and it is clearly more present in the study (41) as a
percentage, Even if it is used with biological treatment, which is the preferred approach
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in terms of effectiveness, its side effects remain, which reduces its use in patients who

complain about this or who prefer fewer medications.

Regarding Biological therapy, the percentage of its users among ulcerative colitis
patients in study (41) was (28.6%), while in our study it was (27.6%), The rate of its use
Is close, even though the patients in our study had high advanced cases and it was
expected that the use of biological treatment in our sample would be greater than that,
due to recommendations related to its use for induction and maintenance of remission,
but there remain limitation of its use, including expensiveness and the doses for
biological treatment are not usually taken easily as they often require a hospital to take
them, and there are less chances of patient compliance, however, guidelines (65)
currently recommend using biological treatment at the earliest convenience and not
gradually, and the presence of biosimilars that make of biological medicines more
affordable and there are promising methods of administration for biological therapy to
be more comply

For corticosteroid, its use in a previous study (41) among patients with ulcerative colitis
was (20.4%), compared to (21%) in our study. It is expected that the use of
corticosteroid will be less in general due to its side effects and its limited use in flares-
up cases in particular, but we hope that the escalation use of biological treatment more
widely in the future can reduce its use and also avoid patients’ disease triggers, such as

those we are studying.

4.6 Tests performed by the patients

Regarding examinations, the patient with inflammatory bowel disease should comply to
having them performed periodically. These tests include vitamin D, iron, and B12,
which are among the vitamins that have important roles in patient health, as their
deficiency may worsen the patient’s health (52). Maintaining them in the normal range
reduces the symptoms that may appear due to their deficiency, in addition to their role
in alleviating the symptoms of IBD, so it is necessary to adhere to tests and take

vitamins in case of a deficiency.

Other tests include checking the functions of the liver and kidneys, because they may be
affected by the IBD (53), in addition, there are some medications for treating IBD that
may affect liver and kidney functions as well.
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The results of our study of tests related to the disease showed that (34.2%) of patients
undergo periodic tests for both liver and kidney functions.

As for the periodic tests for the levels of iron, B12, and vitamin D, they were (45.7%),
(25.1%), and (23.3%) respectively. Given the importance of these tests and their impact
on patient, we advise all IBD patients to perform these tests on regular basis.

As for the rest of the tests, their importance goes back to diagnosing the disease, and
through some of these tests we can know the affected part, and thus health care
professional can determine whether it is Crohn’s or UC, such as a Gastrointestinal
Endoscopy examination. There are tests through which we can know the stage of the

disease and thus it is treated in the appropriate way when the type and stage are known.

The most frequent test performed by patients was the blood test, at a rate of (81.3%). In
a previous study (45), the blood test had a rate of (78.7%), and it is one of the most
requested tests due to its comprehensiveness.

4.7 Strength and Limitations

The strength of this study is in providing base line data about severity and treatment of
IBD in our country as the studies related to these patients in Palestine are very limited.
The study has several limitations, as it was conducted in only one hospital in the West
Bank, Palestine, and thus the results may not be generalizable. Lastly, collecting study
data through patient interviews may be detrimental because this may affect participants'

responses, leading to less reliable data.

4.8 Conclusion

Many patients have severe stages of the disease which affects their daily life. Different
types of foods and herbs may affect symptoms in patients with IBD. The most common
symptoms were diarrhea, whether bloody or containing mucus, fatigue, and gases. The
pattern of treatment for patients with ulcerative colitis prescribed as a first and current
medications was consistent with what was mentioned in the AGA, except for the
necessity to increase the use of biological therapy as first medication in moderate and

severe cases early and not gradually.
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When we review the treatments for patients with Crohn's disease, we find that
mesalamine is widely used as a first and current medication despite recommendations
not to use it due to lack of effectiveness, moreover, we support the AGA
recommendation on the early use of biological therapy as a first medication for patients

with Crohn's disease in induction and remission phase.

4.9 Recommendations

The findings of this study provide some information of IBD patients in Palestine, as
well as an assessment of their medications, disease severity, outcomes, and the most
important factor affecting patients. Our findings also highlight some critical issues that
must be addressed in the future, which include the following:

e Conduct additional studies to determine whether certain exercises can improve IBD,

as well as advise patients on which exercises are beneficial for their disease.

e Investigate the prevalence of IBD in Palestine, population-based on a larger scale

study are required.

e Awareness sessions for patients with inflammatory bowel disease to emphasize the
importance of adhering to their medications and the types of foods that are

recommended or should be avoided in order to maintain the remission.

e In the future, we hope to conduct studies to differentiate between the results of
biological medications individually among patients with inflammatory bowel
disease in Palestine, in order to make a comprehensive comparison about the results
of each of them, in addition to study the effectiveness of biosimilars and their new
pharmaceutical forms and the extent of their impact on treatment outcomes in
Palestine, and studying the effectiveness of new therapeutic options such as JAK

inhibitors.

e We hope that biological treatments will be used more widely and earlier, in addition
to reducing the use of mesalamine in patients with Crohn's disease, in accordance

with international recommendations update.
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List of Abbreviations

Abbreviation

Meaning

5-ASA
AGA
CD
CT

Gl
IBD
MRI
QoL
REC
SPSS
TNF
TPMT

uc

5-aminosalicylic acid

American Gastroenterology Association's
Crohn's disease

Computed tomographic

Gastrointestinal

Inflammatory Bowel Disease

Magnetic resonance imaging

Quality of life

Research Ethical Committee

Statistical Package for Social Sciences program
Tumor Necrosis Factor

Thiopurine S-methyl T

Ulcerative colitis
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Appendices

Appendix A
Questionnaire English Version

Data Collection Form

Patient demographic characteristics

Gender
o Male

o female

= Residence

o City
o village
o camp
= Age
=  Weight

=  Education level

No studying

(@]

primary school

(@]

middle school high school

O

diploma

O

under graduate

(@]

Post graduate

(@]

=  Smoking
o Smoker
o non-smoker

o | was smoking
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= Diagnosis
o Crohn’s

o ulcerative colitis

=  Duration illness

= Stage of disease
o mild
o moderate
o sever

= Have you previously performed operations on the digestive system, such as
cutting the intestines?
o Yes

o no

= Family history
o Yes

o no

= Do the symptoms affect your daily activity?
o yes
o no

= Does the disease affect your sleep?
o Yes
o ho

» Do you think that the disease has anything to do with the nature of your food?

o Yes
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= What foods cause pain and diarrhea?
o no-thing
o fried food
o legumes
o fats
o fast food
o carb
o fibers
o dairy
o spicy

o everything
* Do you think that herbs have a role in alleviating symptoms?
o Yes
o no
= Do you exercise and feel better?
o Idon’texercise
o Iexercise and don’t feel better
o | exercise and feel better
=  What was the first symptom you experienced?

o Diarrhea with blood
o diarrhea without blood
o and mucus

o stomach ache

o gases
o fatigue
o weight loss
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What did you experience from these symptoms?

diarrhea

Abdominal pain

Gases

Bulges

Joint pain

Rash

Abdominal mass

Hemorrhoids

Fistula

Weight loss

Fatigue and exhaustion
Constipation

Stomachache

Vomiting

Dry skin

Blood coming out with the stool
Night sweats

Anorexia

Inflammation of the skin, eyes and joints

Delayed growth

» The first medication | used
o Mesalamine
o azathioprine
o corticosteroid

o biology

Yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
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no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no



=  Current medications

mesalamine
Azathioprine
Corticosteroid

Biology

= Do you perform regular checks?

o Yes

o Nno

> If yes, what tests do you do periodically:

blood test

Stool examination
Iron level

B12

vit D

Liver functions
kidney functions

Inflammation factor

Gastrointestinal Endoscopy

CT scan of the abhdomen

yes
yes
yes

yes

Fluidity and coagulation of blood

Calprotectin test
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no
no
no

no

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes

no

no

no

no

no

no

no

no

no

no

no

no



Appendix B

Questionnaire Arabic Version
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Table D1

Appendix D

Tables of Study

The results of the symptoms the patients felt

frequency percentage

yes no yes no p.value
Diarrhea
uc 82 23 78.1% 21.9% 0.365
CD 83 31 72.8% 27.2%
Abdominal pain
uc 62 43 59.1% 40.9% 0.022
CD 84 30 73.6% 26.3%
Gases
ucC 65 40 61.9% 38.1% 0.387
CD 64 50 56.1% 43.8%
Bulges
uc 41 64 39% 60.9% 0.196
CD 35 79 30.7% 69.2%
Joint pain
ucC 46 59 43.8% 56.2% 0.691
CD 53 61 46.5% 53.5%
Rash
uc 12 93 11.4% 88.5% 0.448
CD 17 97 14.9% 85.1%
Abdominal mass
ucC 16 89 15.2% 84.7% 0.014
CD 6 108 5.2% 94.7%
Hemorrhoids
ucC 28 77 26.6% 73.3% 0.330
CD 24 90 21.1% 78.9%
Fistula
ucC 16 89 15.2% 84.7% 0.531
CD 21 93 18.4% 81.5%
Weight loss
ucC 39 66 37.1% 62.8% 0.255
CD 51 63 44.7% 55.2%
Fatigue
ucC 53 52 50.4% 49.5% 0.742
CD 55 59 48.2% 51.7%
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Constipation
uc
CD

Stomachache
uc
CD

Vomiting
uc
CD

Dry skin
uc
CD

Blood with stool
uc
CD

Night sweat
uc
CD

Anorexia
ucC
CD

Inflammation
Skin, eye, joint
uc

CD

Delayed growth
uc
CD

22
37

32
34

26
41

17
18

42
32

18
21

35
44

14
12

4
4

83
77

73
80

79
73

88
96

63
82

87
93

70
70

91
102

101
110

20.9%
32.4%

30.4%
29.8%

24.7%
35.9%

16.2%
15.7%

40%
28.1%

17.1%
18.4%

33.3%
38.5%

13.3%
10.5%

3.8%
3.5%

79%
67.5%

69.5%
70.2%

75.2%
64%

83.8%
84.2%

60%
71.9%

82.8%
81.5%

66.6%
61.4%

86.6%
89.4%

96.2%
96.5%

0.056

0.917

0.936

0.063

0.805

0.419

0.522

0.906

UC: ulcerative colitis, CD: crohn’s disease
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Appendix E
Figure of Study

Figure E1

Current user of azathioprine in different stages of crohn’s disease

Current user of Azathioprine in different stages of crohn's
disease

60
50
40
30
20

10

medicationin Crohn's patients {n=51})

Number of Azathioprine user as current

Mild Moderate Severe

Stage of the disease

BWYES WMNO

Figure E2

Current user of azathioprine in different stages of ulcerative colitis disease

Current user of Azathioprine in different stages of Ulcerative
Colitis disease

=39)

50
45
40
35
30
25
20
15
10

(=TT

Ml d Moderate Severe

Number of Azathioprine user as current
medicationin Ulcerativecolits patients (n

Stage of the disease

EmYES mNO
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