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Abstract

Background: Most people, older than 60, have at least one chronic disease. Therefore,
these people have no choice but to use, multiple drugs. Gastrointestinal complications

occur because of the harmful effects of these chronic drugs on the stomach.

Objectives: The study has assessed the prevalence of patients taking chronic drugs and
suffering from upper gastrointestinal complications, the severity of these symptoms, and

their taking of any gastro-protective drugs or not.

Methodology: This is a cross-sectional study. A questionnaire was developed and
administered format outpatient clinics at a specialized hospital. Patients with chronic
diseases who were taking at least one medication were included in the study. A form
was used for data collection. The Short-Form Leeds Dyspepsia Questionnaire (SF-
LDQ) was used to evaluate the severity of the upper gastrointestinal symptoms.
Statistical analysis was performed, using the Statistical Package for Social Sciences

(SPSS) version 21.

Results: A total of 400 patients with chronic diseases and using multiple medications
participated in the study. Of these 53.8% were females and 56% were married, 58.5%
were unemployed, and 70% were non- smokers.The mean age was 54.7+17.5. The most
common comorbid diseases among the patients were diabetes, hypertension, and
arthritis: 44.3%, 38%, and 27.3%, respectively. Most patients used between 2 and 4
medications daily. The most commonly used medication was aspirin. It was used by
50%, followed by atorvastatin, bisoprolol, and insulin: 29.5%, 25%, and 20.3%,
respectively. Among the 400 participants, 362 (90.5%) suffered from upper
gastrointestinal side effects like indigestion (66%), heartburn (77.5%), nausea (49.3%),
and regurgitation (52.3%). Based on SF-LDQ scoring, of the 400 respondents,
235(58.8%), 109(27.3%) and 18(4.5%) suffered from mild, moderate and severe

xi



dyspepsia, respectively. In addition, 38 (9.5%) had no dyspepsia. About 81.3% of
participants were prescribed gastro-protective medications. Proton pump inhibitors were
the most prescribed group for 209 (52.3%) patients. Older age, marriage health
insurance, education, smoking and > 5 medications were all associated with a higher

possibility of having dyspepsia; (p-value <0.05).

Conclusion: Upper gastrointestinal complications among patients with chronic diseases
were very common. Fortunately, the symptoms were mild in most cases. The risk
increased with age and with the use of high number of medications. The use of gastro-

protective agents, when needed, is important.

Keywords: Chronic disease; upper gastrointestinal side effects; stomach irritation;

dyspepsia;Palestine
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Chapter one

Background and literature review

1.1 Background

In recent years, the number of chronic diseases has increased as a consequence of the
increased number of elderly people and life style [1]. In addition, it is noticed that older
population is more susceptible to multiple drug therapy [2]. For example, in England,
the number of medications for each patient had a mean of 11.9 in 2001 and increased to

18.3 in 2011 for 53.8% of patients above 65[3].

In a study from Palestine among patients > 60 years old, many patients had multiple
chronic conditions with a mean number of 2.33 diseases per patient. The most common
diseases were cardiovascular (mainly hypertension; 54%), followed by endocrine
conditions (mainly diabetes; 38.2%), followed by musculoskeletal conditions (mainly
arthritis; 13.7%). Furthermore, the average number of medications per patient was 4.54,
including different types of medications including prescribed and over the counter. The

maximum number for medications prescribed for one patient was 17 [4].

The gastrointestinal tract, especially the stomach, has protective defense mechanisms
that can withstand the harmful effects, but chronic exposure is the problem. The
mucosal lining of the stomach, the generation of prostaglandin and the repair effect are
the main protective mechanisms. Some drugs like aspirin and Non-Steroidal Anti-
inflammatory Drugs (NSAIDs) can inhibit the synthesis of prostaglandins by inhibiting
the cyclooxygenase enzyme and so the mucosal defense. In addition, chronic use of any
drug may produce cytotoxic compounds that irritate the mucosal lining of the stomach
and cause dyspepsia and ulcers. This condition almost always happens in the elderly

who take multiple medications including pain relievers and aspirin [5].

To reduce these effects, some patients take agents that block acid secretion and enhance
repairing like proton pump inhibitor which block the acid production. Other
medications that reduce the amount of acid release in to the stomach are H2 blockers
which reduce gastritis pain and improve healing. In addition, agents that neutralize

stomach acidity like bicarbonates are useful [6].



1.1.1 Gastrointestinal defense mechanisms

The gastrointestinal tract considers a tube with muscular cells, which nearly reach 9
meters. The important role of the gastrointestinal tract is food digestion, absorption, and
excretion of unimportant products. Following the oral administration of any material
(food or drug), it passes through the esophagus and then to the stomach (upper
gastrointestinal tract), this process is compromised with peristaltic contractions. The
stomach usually acts as the precursor reservoir for ingested materials before they go to

the duodenum and lower gastrointestinal tract [7].

GI function is regulated by hormones as well as by the autonomic nervous system
(ANS). Entero- endocrine hormones are buried substantially by the stomach and
duodenum. As ingested food and fluids move through the GI tract, these hormones
similar as gastrin, secretin, cholecystokinin( CCK), and gastric inhibitory peptide( GIP))
are released to either stimulate or inhibit peristalsis, and to beget substances that grease
digestion to be buried. For illustration, gastrin stimulates gastric juice Product and
smooth muscle compression in the stomach, small bowel, and large intestine, and
controls the pyloric sphincter,CCK also facilitates digestion by relaxing the
hepatopancreatic ampulla, which allows corrosiveness and pancreatic authorities to flow

into the duodenum. [8]

.Secretin is released in the duodenum and small intestine and leads to Product of
bicarbonate, which neutralizes the acidity of chyme, corrosiveness product by the liver,
and inhibits gastric motility to decelerate digestion and gastric evacuating. GID also acts

to drop gastric motility.[9]

The ANS includes nerves that are both extrinsic and intrinsic to the gastrointestinal
tract . Extrinsic nerves, include sympathetic and parasympathetic, are distributed
through the GI tract. Intrinsic (enteric) nerves are grouped into multiple nerve networks
including the myenteric and submucosal plexuses. Intrinsic nerves integrate input from
the GI tract and extrinsic nerves to facilitate the = GI motility, blood flow, and
secretions. Gastric tumors that decrease production of gastric inhibitory peptide (GIP)

may lead to gastric stasis, nausea and emesis, and anorexi.[10]

GI tract organs admit arterial blood from the esophageal, gastric, celiac, hepatic, and

superior mesenteric highways. Venous drainage from the bowel empties into the hepatic
2



portal system and, latterly, the liver. This system allows nutrients and other composites

to be reused by the liver before entering the general rotation via the hepatic tone.[11]

The stomach usually secret nearly 2.5 liters of gastric juice every day, the main
component is proenzymes like prorennin and pepsinogen which are produced by the
peptic cells, also hydrochloric acid and some intrinsic factors secreted by the parietal
cells. Acid production is very important in the proteolytic digestion of food, drugs and

for pathogen killing [12].

The four distinct concentric layers of the gut wall are the mucosa, the submucosa, the
muscularis externa, and either the adventitia or the serosa . The mucosa layer and the
innermost layer of the gut wall, lines the entire GI tract and consists of epithelium,
lamina propria, and muscularis mucosa. The mucosal epithelium is differentiated along
the GI tract; tissue specialization relates with the regional function of the tract. At the
upper and lower ends of the GI tract (the mouth, esophagus, and anal canal) the mucosal

epithelium is protective and composed of stratified squamous epithelial cells. [13]

On the other hand, the mucosal epithelium in the stomach, small intestine, and colon are
composed of simple columnar or glandular epithelial cells. The cells in these regions
secrete mucous, enzymes, and other biochemicals that either protect the mucosa or aid
in digestion. The gastrointestinal mucosa is considered the main defense mechanism to
protect the epithelial cells from endogenous substances like low PH and gastric acids
and exogenous substances like chemicals and foodstuffs. Each plays an important role

in this defense.[14]

The lamina propria and muscularis mucosa are outside the mucosal epithelium. The
lamina propria contain connective tissue, as well as blood and lymphatic vessels that
reach nutrients to the mucosal epithelium, transfer hormones secreted by the endocrine
epithelium, and absorb essential end products of digestion from the lumen of the GI
tract. In addition, the lamina propria is infiltrated with lymphocytes and lymph nodules,
all known as the GALT that protect the GI tract wall from resident bacterial flora and
any foreign substances or ingested pathogens. The tonsils, appendix, and Peyer’s
patches in the ileum are aggregates of lymph nodules that comprise GALT in the GI
tract, and are part of the larger mucosal-associated lymphoid tissue (MALT) that
contribute 50% of the body’s total immunity and 70% of antibody production.[15]

3



The premucosal layer is responsible for mucus secretion and HCO3- which trapped in
the mucosa, making a gel like barrier, the mucosal layer regulates the intracellular PH
with ion transporter and enzyme activities, and the submucosal plays an important role
in regulation of blood flow through afferent nerves and mediator release. The
submucosa is a connective tissue layer that lies outside of also it supports the mucosa,
furthermore the submucosa layer compromise blood vessels, lymphatic vessels,
submucosal glands, and Meissner’s (submucosal) plexus (a nerve network that

influences the smooth muscle of the muscularis). [16]

After that, The next outer layer of the gut wall is the muscularis externa. In the mouth,
pharynx, and upper esophagus the muscularis externa is composed of striated muscle
cells in order to facilitate swallowing. In the rest of the GI tract the muscularis externa
contains two smooth muscle layers: an inner circular layer and an outer longitudinal
layer. Auerbach’s (myenteric) plexus lies between the two layers, and this nerve
network coordinates contractions of the layers resulting in rhythmic peristalsis. The
outside layer of the gut wall that lies farthest from the lumen is the serosa. If the
outermost layer is attached to surrounding tissue, it is adventitia, connective tissue that

supports the organ it surrounds.[17]

The esophagus is nearly 10 inches (25 cm) long and traverses through the diaphragm .
furthermore it connects the pharynx to the upper end of the stomach, and work to
complete swallowing. The upper esophageal sphincter, the cricopharyngeal muscle,
prevents entry of air into the esophagus through respiration. The lower esophageal
sphincter, the cardiac sphincter, contribute as a barrier between the esophagus and
stomach. The innermost esophageal surface is stratified squamous epithelium that
protects the esophagus from trauma, and submucosal mucous glands that produce

mucus facilitating the passage of food.[13]

The J-shaped stomach which lies below the diaphragm and has threeareas : the fundus,
the body, and the antrum. The stomach is a temporary storage place that mixes food
with water and gastric juices to generate chyme, breaks food physically and chemically,
and controls release of the chyme into the small intestine through pyloric sphincter.
Blood is supplied to the stomach by a branch of the celiac artery. Specialized cells
located throughout the gastric mucosa produce various substances. For example, goblet

cells is responsible for mucus secretion that protects the gastric mucosa. Parietal and
4



chief cells occur in the oxyntic and pyloric glands of gastric pits which lie in the fundus
and the body of the stomach. Parietal cells make hydrochloric acid, which damage
proteins and kills bacteria, as well as intrinsic factor necessary for the absorption of
Vitamin B12. Chief cells are responsible for the secretion of pepsinogen, an enzyme
precursor that is converted to the proteolytic enzyme, pepsin, in gastric juice.Pyloric

glands contain the gastrin producing G cells and mucous cells.[18]

Furthermore, this mucosal defense is found in the esophageal, duodenal, and gastric
tract; any disruption or break in these layers leads to peptic ulcers, gastro-oesophageal
reflux disease and other severe injury caused by non-steroidal anti-inflammatory

drugs(NSAIDs) [19].

Any changes in the acid secretions lead to peptic ulcers that are targeted by different
drugs, the pH of the parietal cell secretions is less than 1, and the hydrogen ions
concentration will be one million higher than that in plasma, to make this acid, chloride
ions transported through canaliculi which links the gastric glands and the stomach. This
process is attached to potassium production, which is then exchanged by hydrogen ions
through K+ H+ ATPase (the proton pump). After that, in the cell, the carbonic
anhydrase enzyme catalyzes the water and carbon dioxide combination to produce
carbonic acid, which in order produces bicarbonate ions and hydrogen ions. Further

exchange is for chloride ions through the basal membrane of the parietal cells [20].

Also there is multiple mediators that control the parietal cells production in direct or
indirect manner, there are: histamine which considered an stimulatory local hormone,
gastrin that is a stimulatory peptide hormone, acetylcholine which considered a
stimulatory neurotransmitter, prostaglandins E2 and 12 that considered local hormones
which inhibit acid secretion and finally, somatostatin which considered an inhibitory

peptide hormone [21].

In addition, the main components of the gastric mucosa are prostaglandin E2 and PGI2.
They play a main role in mucus and bicarbonate secretion, and in keeping the epithelial

cell surface more hydrophobic with good blood flow [22].

On the other hand, the esophagus has a strong correlation with the stomach, and keeping

them in normal condition is very important. The esophagus has two sphincters: the



upper, which is near the pharynx and prevents aspiration, and the lower, which is in
contact with the stomach and contains smooth muscle that prevents gastric contents
from refluxing into the esophagus. Any disruption of this mechanism, like inappropriate

contraction or relaxation of the sphincter, leads to reflux and dysphagia [23].

Furthermore, dyspepsia is considered a problem in most patients; they suffer from pain
or burning in the epigastric region, fullness sensation after meals or early satiety. This is
related to multiple factors like smoking, sex, drugs, acute gastroenteritis, and H. pylori.
However, the accurate pathophysiology is still not understood, but it mainly results
from incorrect communication between the brain and gut due to changes in gut

microbiota, mucosa, and immune function [24].

1.1.2 Chronic diseases and their influence on patient’s life

Chronic disease has multiple definitions according to different policy, public health,
academic and medical conditions. For example, according to the Centers for Disease
Control (CDC), the following conditions are chronic diseases: cardiovascular disease,
stroke, cancer, obesity, arthritis, and type 2 diabetes. However, the Centers for Medicare
and Medicaid Services added 19 chronic conditions to the chronic disease list, like

depression, HIV, and Alzheimer’s disease [25].

According to the World Health Organization (WHO) report in 2020, chronic diseases
caused 70% of all deaths in the world. WHO defines chronic diseases as a collective of
disorders that include stroke, cancer, diabetes, heart disease, and chronic lung disorders.
They also reported that 82% of these deaths occur in middle and low-income countries
before reaching 70 years old. Furthermore, multiple risk factors, such as smoking,
physical activity, alcohol, and an unhealthy diet, increase the occurrence of chronic
diseases. Otherwise, they cost the government a lot, so WHO makes the control and

prevention of them an urgent job and needs good cooperation and leadership [26].

The presence of chronic diseases increases with age. In America, 95% of people older
than 65 years old and above have at least one chronic condition, but only 23% of young
people have one or more chronic conditions. Also, age had an important role in
developing multiple chronic disorders for the same patients. As an example, 62% of

Americans above 65 years had more than one chronic disease, but 5% of children had



more than one chronic disease. On the other hand, men had a lower percentage than

women, 40% for men and 50% for women [27].

According to the Health Annual Report on 2020, the population of Palestine was
5,101,152. Among them, 3.05 million were in the West Bank with a percent of 59.9% of
the Palestinian population and 2.04 million in the Gaza Strip with a percent of 40.1%.
The Palestinian population is considered a young community as only 3.3% of
Palestinians are over 65 years old, with a life expectancy of 74.1 years. Chronic diseases
contribute to a risk factor for deaths. Of all the deaths in Palestine in 2020, 24.7% were
due to cardiovascular diseases, 14.6% due to diabetes mellitus, 10.7% due to

cerebrovascular diseases, and 1.6% due to chronic obstructive pulmonary disease [28].

On the other hand, 80% of deaths, which are caused by chronic disease, will be in
developing and low-income countries, while the rest of the deaths (20% only) will occur
in rich countries.. In addition, the rates of deaths from these preventable diseases occur
mainly among 30-60 years old in low and middle-income countries compared with
high-income countries. Therefore, there is a special new effort concerned to reduce
deaths caused by Non-communicable diseases through those who are worried about
international public health. The main effort aims to minimize the deaths caused by
chronic disease by 2% per year; this will save 36 million deaths by 2015. A further
advantage of this goal will conserve nearly 500 million years of life between 2006 and
2015, and most of these preserved deaths and these protected life —years will happen in

low and middle-income countries, mainly among older people [29].

Nowadays, many efforts were concerned to determine the burden of chronic diseases
and minimize them, the World Bank as an example uses its exchequer to develop
prevention and control efforts in low-income countries. Both the UK’s Department for
International Development and AusAID (the Australian Government’s overseas aid
program) implement in their strategic documents the importance of chronic diseases,
this effort translated to financial support and corroboration for these countries. Global
agencies, ranging from the World Health Organization and the Food and Agriculture
Organization to the World Trade Organization and World Bank, must be incorporated
and help the global policies which as a result determine and reduce the development of
chronic diseases, especially in neglected public health in developing countries. Despite

this international effort, many low and middle-income countries still improving plans to
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control chronic diseases. As an example, India determines small funds for programs
concerned with the prevention of multiple chronic diseases like cardiovascular disease,
diabetes, and stroke. Furthermore, Vietnam has improved different plans from outside
donors to prevent, and control the chronic diseases, Pakistan improved major public
health programmed in 2003 which implements a national plan on Non-communicable

Diseases [30].

Multiple processes in our bodies produce harmful compounds called free radicals, like
breathing, digesting food, drug metabolism, and converting fats into energy. These Free
radicals convert into a non-toxic compound in our bodies by a natural antioxidant
mechanism. If this system not working well or is over-saturated, the free radical will
accumulate and trigger harmful processes in the body, a reaction can damage the cell
membrane, inhibit the normal cell division, block the energy production, damage
deoxyribonucleic acid, and prevent the action of major enzymes and the necessary
processes in the cell, which in order develop oxidative stress. The new lifestyle
associated with low physical activities, unhealthy food, heavy meals, air pollution, food
additives, and exposure to multiple chemicals mainly pesticides can improve oxidative
stress. These excessive amounts of free radicals lead to cell damage and apoptosis
which as a result incorporated with multiple metabolic and chronic diseases, cancer,

stroke, myocardial infarction, diabetes, and other conditions [31].

Many studies connected the influence of chronic diseases on people's quality of life.
They reported that there is a significant influence on three domains (psychological,

social functioning, and physical) [32].

The quality of life in people with chronic disease differs with age, and young adults are
mainly affected. Young adults are especially affected by chronic diseases because they
affect their mobility and as a result affect their functional status, physical activities,
emotional feelings and affect their self-confidence because of their need and
dependence on other people in order to help them, and this will be incorporated with
unhappiness which reduces the quality of life, on the other hand, older people usually
accept the chronic disease and this will not decrease the quality of life compared with

younger people [33].



On the other hand, Patient education is important in many disciplines as a valid
component of chronic disease control, education teaches the patient about the chronic
disease and its available treatment, the patient who receives instruction is presumed to
be in a better in his own health care control and, as a result maximize the therapeutic
benefit. However, a patient education program prepared to help patients cope with their
unique self-management plan is much more likely to improve the course of chronic
disease than is a standard medical facts and treatment rules which is famous for

hypertensive, or all diabetics, or all asthmatics should know.[34]

1.1.3 Medications used in chronic diseases

A study examined the drugs prescribed for chronic diseases among adults. Nearly 1/3 of
non-elderly adults had one chronic disease at least and needed 2/3 of the drugs
prescribed. However, among the elderly, 36% had more than two chronic diseases and

needed 57% of the drug consumption [35].

According to recent studies, it has been shown that cardiovascular drugs like (Beta
blockers, statin, ACE-inhibitors, warfarin and clopidogrel) were used largely with the
highest percentage (26.7%), followed by analgesics and NSAIDs with a percent of
(20.8%), then hematopoietic drugs like (darbepoetin alfa, Aransep, ancestim and epoetin
alfa) with a percent of (14.8%), followed by gastrointestinal drugs (12%), then
endocrine drugs, diuretics, vitamins, respiratory drugs, psychiatric drugs, CNS drugs,
antibiotics, genitourinary drugs, dermatologic drugs, ophthalmic drugs and otic drugs

with the least percent (0.9%) [36].

NSAIDs are usually called aspirin-like drugs, most of them inhibit cyclooxygenase
enzymes (both COX 1 and COX2) which are responsible for prostaglandin synthesis
and are called traditional NSAIDs, while selective ones inhibit only COX2 which are
called coxibs. Furthermore, the inhibition of COX2 is responsible for the anti-
inflammatory, analgesic, and antipyretic effects; however, the harmful side effects of

these drugs are related to COX1 inhibition [37].

Aspirin, naproxen, paracetamol, indomethacin, ibuprofen, and piroxicam are considered
the most important NSAIDs. Celecoxib and etoricoxib were considered selective COX2

inhibitors [38].



Using NSAIDs to treat a specific disease that needs high doses, will increase the risk of
unwanted side effects, particularly gastrointestinal tract complications, also liver,
spleen, kidney, bone marrow, and blood are adversely affected. Because all NSAIDs
inhibit prostaglandin synthesis which is involved in platelet aggregation, renal vascular,
gastric cytoprotection, and labor induction, they all share the same unwanted side

effects [39].

The main side effect is gastrointestinal tract complications including (dyspepsia, nausea,
vomiting, constipation, gastric bleeding, and ulceration), which can lead to perforation

and hemorrhage. This effect mainly resulted from the inhibition of gastric COX1 [40].

On the other hand, taking selective COX2 inhibitors will give anti-inflammatory in
addition to analgesic effects but with minimum gastric damage. Taking oral
prostaglandins analogs like misoprostol with these medications will decrease the gastric

damage produced by insufficient prostaglandins [41].

NSAIDs also caused skin reactions with unknown mechanism, reversible renal
insufficiency, especially in patients with compromised renal function, and
cardiovascular side effects (like hypertension, stroke, and myocardial infarction) which
is related to COX2 inhibitors, they also cause nephropathy after a high dose regime with
long term use, also they cause liver diseases, bone marrow suppression, and
bronchospasm. Furthermore, all NSAIDs prolong bleeding by inhibiting of platelet
aggregation except selective COX2 [42].

Coxibs are usually used for individuals whose treatment with the traditional NSAIDs
induces severe gastrointestinal complications, however, these complications still occur
but they can improve the healing of previous ulcers. During the treatment with NSAIDs,

cardiovascular risk should be evaluated [43].

Aspirin (acetylsalicylic acid) consider the oldest NSAID; it works by inhibiting both
COX 1 and COX 2 irreversibly. It can inhibit platelet aggregation as well as its anti-
inflammatory effect, while its platelet aggregation is long-lasting due to its irreversible
action. 75 mg/day is the required aspirin dose for platelet aggregation inhibition, so it is
recommended to take aspirin daily even when there is no risk as primary prevention,

this criteria will increase the incidence of gastrointestinal complications. large doses of
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aspirin can induce dizziness, deafness, and tinnitus, also aspirin is related to a rare

disorder called Reyes syndrome in children following acute viral infections [44].

Aspirin can interact with some concomitant medications, it displays warfarin from
protein binding sites on plasma that will increase the warfarin effect, in addition, aspirin
antagonizes some uricosuric agents and antihypertensive drugs, and it should not use in

gout because low doses of aspirin decrease urate excretions [45].

Paracetamol or acetaminophen is a widely used medication as a non-narcotic analgesic
and antipyretic agent over the counter, this excellent effect is resulted from the
inhibition of prostaglandin synthesis in the CNS, despite their weak anti-inflammatory
effect. The inhibition occurs mainly on CNS COX enzymes, so it does not show any

gastric or platelet adverse effect [46].

To treat dyslipidemia, statin drugs almost used (also called HMG-COA reductase
inhibitors), which are considered the rate-limiting enzyme through cholesterol
production, simvastatin, and pravastatin are reversible and specific for HMG-COA
reductase inhibition, while rosuvastatin and atorvastatin are long-acting inhibitors. They
mainly reduce LDL, and triglyceride and increase HDL. Statin is also used as an
antithrombotic agent, fibrinolysis, immune suppression, and protection against sepsis.
Also, statins usually are tolerated with mild side effects like myalgia, insomnia, rash,
gastrointestinal side effects, liver problems, and some rash. There are some rare side
effects including muscle damage or myositis (in severe cases called rhabdomyolysis)
and angioedema, myositis also occurs with other lipid-lowering agents called fibrates,
these agents reduce circulating LDL and increase HDL but less than statins. Fibrates
include bezafibrate, gemfibrozil, ciprofibrate, fenofibrate, and colifibrate, they are
sometimes used in combination with other lipid-lowering drugs in severe resistant

conditions, but this increase the risk of unwanted side effects [47].

1.1.4 Polypharmacy and Adverse Drug Reaction

There is a high and increasing percentage of people who have been prescribed drugs for
their chronic conditions especially the elderly (often termed polypharmacy), While
polypharmacy usually defined as taking five medications or more (including OTC and
complementary medications), another definition would be who at least taking one drug

that is not clinically indicated because of lack of indication, effectiveness or duplication
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of another medication, so it is very import to minimize the inappropriate medications,
and to emphasize using appropriate medications. Aging patients with a high risk of co-
morbidity (having two or more chronic conditions) would increase the risk of using
multiple medications. The main and cutoff point is that using more than 5 medications

would increase the risk of Adverse Drug Reactions, especially in older adults [48].

There are different definitions for Adverse Drug Reactions, one defines it as a harmful
or unwanted reaction, caused by an intervention correlate with the medicinal product, it
can presage danger from another use of the drug in the future, or changing of the dosage
regimen, or removing of the drug. Other definitions, including a medication error and

drug abuse or misuse [49].

The main classification of adverse drug reactions according to Rawlins and Thompson,
divided the drug reactions into two types: type A reactions and type B reactions. Type A
reactions are mainly characterized as the excess manifestation of the pharmacological
drug action (augmentation), also there are dose-dependent, reversible reactions, and less
fatal (often called Pharmacological reactions). On the other hand, type B reactions are
uncommon, unpredictable, dose-independent, irreversible and can be fatal (often called

idiosyncratic) [49].

Type A reactions contribute about 80% of all reactions, and they are less severe and not
related to fatal conditions compared to type B reactions. In addition, they can result
from primary or secondary pharmacological reactions of the drug, there are multiple
factors related to type A reactions including pharmacokinetics or pharmacodynamics,
dose, different drug formulations, drug-drug interactions, and finally food- drug
interactions. So as a result type A reactions occur when there is a high level of drug
concentrated on plasma and tissue which surpasses the acceptable therapeutic window

[50].

As concluded, the people who are highly affected by type A reactions will suffer from
impairment of clearance of the drug, or high sensitivity resulting from diseases, aging,
concomitant medications, concomitant food, or some polymorphism or combination of

all [51].
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As result polypharmacy or polytherapy individuals have a likelihood of developing type
A reactions, as increasing the number of drugs will increase the chance of the
interactions, but unfortunately, this problem has largely appeared in younger patients

with multiple chronic conditions and taking multiple medications [52].

The occurrence of multiple diseases and chronic conditions often is related to age, and
multiple conditions may present in the same individual. So as a result, the elderly are
the most people exposed to multiple medications, 90% of them in low and middle-
income countries were taken at least one drug, also the occurrence of adverse drug

reactions will increase with using multiple medications [53].

As the elderly use multiple medications, there is a high chance for drug-drug
interactions, so in some countries, they used computer alerts program in hospitals for
possible drug-drug interactions. Increasing age will change the pharmacokinetic process
in the body, the rate and extent of the absorption in the gastrointestinal extract will
decrease, and the gastrointestinal motility, acid secretion, gastric emptying, and blood
flow also will decrease the absorption. Furthermore, increasing age will increase the
adipose tissue and decrease the body water, so this will increase the distribution of lipid-
soluble drugs will increase, in contrast, the distribution of lipid insoluble drugs will

decrease [54].

Further changes with increasing age, there is a minimal decrease in serum albumin, the
further decrease will happen with poor nutrition, immobility, and some diseases, so this
increase the percent of free drugs(but this always overcame by increased clearance),

which as a result needs dose adjustment, especially in low therapeutic index drugs [55].

In addition, the elderly who have surgeries or injuries will have a slow metabolizing
enzyme activity, which resulted in a higher drug concentration in the blood and
increased the adverse drug reaction, also the clearance of high hepatic extraction ratio
drugs will decrease because the hepatic blood flow in healthy elderly is 35% lower than

young individuals [56].

In addition, every decade, the glomerular filtration rate will decrease by 8ml/min, so it
will reduce by 40-50% with the age of 70 years old, so if the elderly take the usual dose

of the drug, it will accumulate in a toxic manner, especially drugs that depend on renal
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excretion. on the other hand, multiple drugs with use will negatively affect renal

function, so it is important to monitor the drug level in the body [57].

Other changes in pharmacodynamics in the elderly occur including sensitivity, some
drugs will have high sensitivity, while others will have low sensitivity[58]. However,
despite all these changes, female gender, self-medication, unnecessary or interacting
medications, drugs with contraindications, and multiple chronic diseases will increase

the incidence of adverse drug reactions [59].

Therefore, the appropriate medications must be emphasized from time to time in each
patient especially when new treatments were initiated, and when the patients move to
other health care professionals. Beers criteria were developed to identify inappropriate
medications in older individuals, these criteria provide a list of Potentially Inappropriate
Medications, intended for adults above 65 years old and used by researchers,
consumers, pharmacists, and other healthcare providers. The main purpose of American
Geriatric Society (AGS) Beers Criteria is to maximize medication selection, improve
the education level of clinicians and patients, minimize the unwanted adverse drug
reaction and it is important for older adults in the evaluation of the quality of care, cost,

and other matters related to drug use [60].

So the healthcare providers should prescribe drugs more carefully to avoid risks
associated with multiple medications, like drug-drug interaction, inappropriate
medications, drug side effects, drug overdose, drug underdoes, drug-disease interaction,

non-adherence, and inappropriate dosing regimen [61].

Drug utilization reviews by the pharmacist are important because they will optimize the
regimen and identify the inappropriate drugs, after that an intervention is required, for
example, the pharmacist will contact the physician who prescribed the drug. Also, it is
important to ensure that the patient especially the elderly understands their medication
regimen, to avoid problems related to nonadherence, medication error, and unintentional

dose changes. So elderly patients with memory loss should frequently be evaluated [62].

In some high-income countries, all the healthcare providers use electronic prescribing or
computerized physician order entry (CPOE) system, which provides information related

to dosing, drug-drug interactions, and contraindicated drugs [63].
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There are multiple quality problems related to drugs that should be minimized to
achieve the desired outcome of medications. The first of them is underdoes, it defined as
failure of the medication to provide a favorable outcome, secondly one is overdose, it
defined as the potential harm from medication use exceeding the benefit or when there
is no need for the drug. Thirdly, misuse happened when an appropriate drug has been

used but a problem happened and prevents the desired benefits of the drug [64].

1.1.5 Influence of drugs on the upper gastrointestinal tract

The number of elderly people above 60 years old worldwide in 1950 was 205 million,
and the expected number in 2050 is 2 billion, so the number of drugs used to treat
chronic diseases will increase because the elderly use drugs three more times than
young people, and therefore the influence of these drugs on the gastrointestinal tract will

increase [65].

Dyspepsia and heartburn are considered the main consequences of chronic drug use.
Recent studies show that the prevalence of dyspepsia associated with aspirin and
NSAIDs annually was 15%, upper GI symptoms including dyspepsia also occur in
patients whose taking NSAIDs—at a relative risk of about 1.5 to 2 compared with that
in patients do not use NSAID [66]. Heartburn, also recognized as a retrosternal burning
sensation, it had a prevalence among the elderly with aspirin and NSAIDs of 12.9%.
Furthermore, aspirin was considered a risk factor of dyspepsia and/or heartburn with

(OR = 1.6, 95% CI 1.2, 1.2, 2.2) and with NSAIDs (OR = 1.8, 95% CI 1.3, 2.6) [67].

There is some drugs related to gastrointestinal side effects like (Anticholinergic agents,
Aspirin, Benzodiazepines, Beta-blockers , Bisphosphonates ,Calcium channel blockers,
Chemotherapy, Dopamine, Estrogens, Iron salts, Narcotic analgesics, Nitrates,
Nonsteroidal anti-inflammatory drugs, Potassium, Progesterone, Tetracyclines,

Theophylline, Tricylic antidepressants, Zidovudine).[68]

Nausea is also considered a main side effect of many drugs like analgesics,
cardiovascular medications, digoxin, antiarrhythmic drugs, antihypertensive, beta
blockers, calcium-channel antagonists, hormonal preparations/therapies, oral
antidiabetics and many more. It is defined as a precursor sensation of vomiting, a desire

to expel stomach contents [69].
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Dyspepsia and heartburn are usually associated with diseases with GERD (gastro
esophageal reflux. Even though they are considered distinct problems, there is some
overlap through them, which result in further complication in diagnosis. On the other
hand, dyspepsia is not considered a fatal problem, but it will affect daily activities, as a

result, it affect the societies and economics [70].

Non-selective NSAIDs including aspirin can damage the mucosal layer in the stomach
by two mechanisms: firstly they can directly irritate the topical gastric epithelium layer,
secondly by indirect way through systematic inhibition of endogenous prostaglandins
synthesis. Using COX-2 selective inhibitors medications decreases the risk of ulcers and
other problems compared to nonselective ones. However, using aspirin and selective
COX-2 inhibitors will mask its ulcer-sparing benefits and thus increase its ulcer effect.
Also using corticosteroids alone will not induce ulcers, but using corticosteroids with

NSAIDs will double the risk of ulcers [71, 72].

Using multiple drugs is common in the elderly population (more than 60 years old). In a
previous study, 17.3% of the elderly used five or more drugs, 11.7% used four drugs,
18.5% used three drugs, 24.3% used two drugs, and 28.2% used one drug. Furthermore,
there was a significant correlation between the use of multiple drugs and the appearance
of different side effects (p 0.05), indicating that the doctor should use the fewest drugs
possible. [36]

Some carbonated beverages and other food like milk, spices, coffee, tea, and beer
induced dyspepsia not ulcers. Ethanol use will induce mucosal damage to the stomach
and may induce upper gastrointestinal tract bleeding. Stress alone is not considered a
risk of ulcers, but using medications it induced ulcers, in addition, also ulcer patients

will be highly affected by the stressful lifestyle [73].

1.1.6 Treatment usually used for gastrointestinal complications

Patients with gastrointestinal complications or at high risk should receive protective
therapy like H2 receptor blockers, proton pump inhibitors, anti-acids, and misoprostol.
This is preferred when the NSAIDS must be continued over the ulcer because it
improves ulcer healing. Omeprazole is considered the most effective, but additional

studies are needed [74].
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Histamine H2 receptor antagonist prevent histamine actions in all H2 receptor sites
competitively. Cimetidine, ranitidine, nizatidine, and famotidine are the main drugs in
this family, the histamine receptors located in the basolateral membrane of the acid-
secreting parietal cell are of the Hjtype ,and so are not inhibited by traditional
H; antihistamines such as diphenhydramine. The attachment of H; receptors by
histamine, released from mast cells and possibly other cells, activates adenylate cyclase,
increasing intracellular concentrations of cyclic AMP. The increased levels of cyclic
AMP will as a result activate the proton pump of the parietal cell, a hydrogen,
potassium-ATPase, in order to secrete hydrogen ions against a large concentration
gradient in exchange for potassium ions. Hj blockers competitively and selectively
prevent the binding of histamine to H; receptors, thereby reducing both intracellular
concentrations of cyclic AMP and so the secretion of acid. These cells also contain
receptors for gastrins (particularly G;7 and Gs4) also contain receptors for acetylcholine
(muscarinic type), both increase the intracellular calcium then activating the cells
, there appears to be an in vivo interaction between the cyclic AMP pathway ( which
activated by histamine) and the calcium pathway activated by gastrin or acetylcholine or

both. [75]

After therapy with H, blockers is stopped , the secretion of acid rapidly increases to the
state before the treatment, or slightly above it for a few days or weeks ( called rebound

hypersecretion). [76].

Proton pump inhibitors are also used to treat stomach problems, omeprazole was the
first one, they can irreversibly inhibit the H+ K+ ATPase pump, which is considered
the terminal point through acid secretion, so as a result, they can decrease the
production of both basal and stimulated acid secretion, but the important and main goal
of their use is for the inhibition of gastric acid secretion, also they can prevent the
secretion of histamine, gastrin, and pepsin as a result of the decreased amount of gastric

juice. [77]

Proton pump inhibitors (PPIs) considered weak bases composed of two parts, a
substituted pyridine with a primary pK,of about 4.0, which allows selective
accumulation in the secretory canaliculus of the parietal cell, and the second one is a
benzimidazole with a second pK, of about 1.0. PPIs are acid-activated prodrugs that

convert to sulfenic acids that react by covalent bonds with one or more cysteines
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accessible from the luminal surface of the ATPase. Because of irreversible covalent
binding, their inhibitory effects last longer time than their plasma half-life. However,
the short half-life of the drug in the blood and the needs for acid activation impair their
efficacy in acid suppression, particularly at night. PPIs with longer half-life promise to

prolong the acid suppression.. [78]

These drugs can reduce 90% of the amount of acid secretion produced by food or in
basal conditions, furthermore they can improve gastric and duodenal ulcer healing. This
family is used to treat peptic ulcers, dyspepsia, reflux oesophagitis, in the treatment of
Helicobacter pylori infection, and in the treatment of Zollinger —Ellison syndrome
(which is caused by tumors secreting gastrin). Other proton pump inhibitors are

esomeprazole, pantoprazole, lansoprazole and rabeprazole [79].

Proton pump inhibitors (PPIs) are among the highest selling drug in the United States,
produce more than $13.9 billion per year. PPIs are also used for treating dyspepsia and
prophylaxis of peptic ulcers in the intensive care setting, and among high-risk patients
who used aspirin, NSAIDs, antiplatelets and anticoagulants . There is multiple adverse
effects of proton pump inhibitors (PPIs) like nutritional deficiencies (especially B12 and
magnesium), acute interstitial nephritis , rebound acid hypersecretion, , gastric carcinoid
tumor, cardiovascular risk with clopidogrel and PPI coprescription, bone fractures,

enteric infections and pneumonia. [80]

In the treatment of gastrointestinal problems, Antacids are considered the simplest way,
they can neutralize the acid in the stomach, and this will inhibit the activity of other
peptic enzymes which need a pH of 5. Magnesium and aluminum salt are used widely
as antacids, magnesium salt cause diarrhea whereas aluminum salts cause constipation,

to treat this, a mixture of them is used to maintain the bowel function [81].

The most effective and economical antacid regimens for the treatment of ulcer disease
should include tablets or liquid that have acid neutralising capacity of 400 mmol/day
given at least an hour after meals. As a long term therapy, antacids appear to work, but
need be taken in multiple daily doses, a regimen which is unlikely to meet with long
term patient compliance. On the other hand, the prophylactic administration of antacid
aiming to have gastric pH between 3.5 to 7.0 has resulted in significant reduction of

bleeding due to stress associated ulcers and/or erosive haemorrhagic gastritis in
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critically ill patients. Antacid therapy, however, is controversial in the management of
nonulcer dyspepsia or nonsteroidal anti-inflammatory drug related upper
gastrointestinal mucosal damage. Antacids have clear advantages and disadvantages
when compared with agents that inhibit acid secretion. New proton pump inhibitors
have certainly be super than antacids and even the H,-receptor antagonists in many
respects. However, the long term safety of antacids remains unsurpassed by any of the

new antisecretory agents.[82]

There are multiple salts of magnesium, magnesium hydroxide is widely used and it is an
insoluble powder, another salt is magnesium trisilicate, which react with gastric acid
and forms magnesium chloride and colloidal silica. Magnesium carbonate is another salt

[83].

Aluminum hydroxide gel produces aluminum chloride in the stomach, which can
increase the pH to 4 and adsorb pepsin. The colloidal aluminum hydroxide can bind
with phosphates through the gastrointestinal tract and enhance its excretion in feces,
these results in a decrease in the number of phosphates that are excreted through the
kidney, which is used in treating individuals who have chronic renal failure. Another

formulation is hydrotalcite which contains aluminum and magnesium salts [84].

Alginates and simethicone are often added to antacids, and simethicone considered an
antifoaming agents that can reduce bloating and flatulence. Alginates can increase the

viscosity and attachment of the mucus to the mucosa layer [85].

Several antiemetic drugs were used, each one used in a specific condition but sometimes
overlapped, in our situation dopamine antagonist drugs were widely used, phenothiazine
family including chlorpromazine, perphenazine, prochlorperazine, and trifluoperazine
are used to treat severe nausea and vomiting resulted from several causes. Furthermore,
they work by antagonizing the D2 receptors in the Chemo Receptor Trigger Zone
(CTZ), but they also can antagonize histamine and muscarinic receptors producing
unwanted side effects like sedation and hypotension in addition to extrapyramidal

symptoms [86].

Metoclopramide is also used to treat nausea and vomiting by blocking the D2 receptors

in the CTZ, in addition to its effect peripherally on the gastrointestinal tract
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(esophagitis, stomach, and intestine) by increasing its motility, so it is used not only to
treat emesis but also for the gastrointestinal tract, hepatic and biliary disorders. It
produces several unwanted side effects because it blocks the dopamine receptor in the
central nervous system, including motor restlessness, fatigue, problems in movements,
especially in young, involuntary twisting of the neck, and galactorrhea(results from

increasing prolactin production) [87].

Domperidone is considered similar to metoclopramide in treating vomiting and

gastrointestinal tract problems, but it cannot cross the blood-brain barrier [88].

The pharmacists should always ascertain the appropriateness of self-treatment and find
for possible drug interactions or contraindications before recommending any OTC
products for heartburn or other conditions,. Individuals with preexisting medical
conditions and pregnant or lactating women should be advised to have
recommendations from their primary health care provider prior to using any of these
products. In addition, Patients less than 12 years of age should be referred to their

doctors before taking any OTC product for heartburn relief.[89]

Patients with frequent episodes of heartburn or with recurrent gastrointestinal side
effects should always be referred for further medical consultations to prevent further
complications. People who use these OTC products should be informed their doctors if
their symptoms worsen or show no signs of improvement after 14 days of self-
treatment. It also is important to remind patients that these products should not be used

for more than 14 days unless directed by a doctor. [90]

In addition to providing patients with information about the proper use and adverse
effects associated with the use of these products , pharmacists can also tell the patients
about the nonpharmacologic measures that may be beneficial in decreasing the
incidence of heartburn, such as avoiding eating late at night or eating large meals,
stopping smoking, decreasing weight , not exercising immediately after eating,
avoiding foods and drinks that may aggravate or contribute to heartburn and avoiding
lying down within 30 minutes after eating.there is some Dietary Habits should be
avoided to reduce these complications like eating less than 2 hours before bedtime,
eating large meals, eating citrus fruits, chocolate, peppermint, tomatoes, raw onions,

garlic, black pepper, and fatty or spicy foods, drinking alcoholic beverages particularly
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before bedtime and drinking beverages such as coffee, tea, citrus juices, and caffeinated

or carbonated beverages[91]

1.2 Problem statement

Elderly patients usually have multiple diseases which need multiple medications either
prescribed by the doctor or bought without a prescription [92]. Multiple side effects
may appear especially upper gastrointestinal tract problems [36]. In a previous study,
only 8% of patients with multiple drugs were prescribed anti-ulcer drugs, which
improve gastrointestinal complications induced by drugs [93]. This study gives data
about the prevalence of GI complications induced by chronic drug use and which drugs

are most responsible for this.

1.3 Significance of study

This study was undertaken to determine the effect of chronic drugs in patients with
polypharmacy on their stomachs.. To the best of our knowledge, this study is the first of
its type in Palestine. Therefore, this study will present information about the
relationship between chronic drugs used in chronic disease patients and the
gastrointestinal complications and their treatment. In addition, this study is important
for doctors to alarm them when they prescribe multiple medications and to insure the

importance of gastro-protective drugs.

1.4 Objectives
General objective

The study aims to assess gastrointestinal complications (stomach irritation, ulcers, and
dyspepsia) among patients with chronic diseases and what treatment they take for this in

Palestine.

Specific objectives

1. To determine the percentage of patients who use chronic drugs and suffered from

gastrointestinal complications

2. To identify the most common drugs that cause these gastrointestinal complications.
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3. To explore the relevant factors, including sociodemographic and clinical factors,

which may be associated with increasing the risk of GI complications,

4. To find out if they take any gastro-protective agents among their prescriptions and

what they are.

1.5 Literature review

The current study’s research aim, design, and methodological approach have been
developed after a close understanding and analysis of the existing literature. This part
reviews previous research and published data that is directly relevant to the research
objectives. It involves the chronic diseases in Palestine, the gastrointestinal defense
mechanisms, the effect of chronic drugs on these mechanisms, and the gastro-protective

drugs used.

1.5.1 Chronic diseases and polypharmacy

Chronic conditions have become a huge public health problem throughout the world
and are also developing rapidly in low-income countries such as Palestine as a result of
changing behavior and lifestyle. Ischemic heart disease (IHD) and hypertension had the
highest ratio of chronic diseases in both genders in Gaza and the West Bank. After that,
cancer took place, including lung cancer in males and breast cancer in females, followed

by respiratory tract disorders [94].

According to a study conducted in 2013 and 2014 in the West Bank and Jerusalem
among older people > 60 years, 84% were nonsmokers, and 78% had a low income (less
than 2500 NIS), 40 chronic conditions were reported, with cardiovascular, endocrine,
and musculoskeletal conditions accounting for 66%, 40%, and 32%, respectively. This
means the patient may have had more than one chronic disease, so multiple drugs were

prescribed for the patients, with a mean of four medications [4].

Furthermore, between 1999 and 2003, chronic diseases were the leading cause of death
in the Palestinian territories, accounting for 45% of all deaths. Acute myocardial
infarction and cerebrovascular disease were the leading causes of death in men, while
circulatory disease and diabetes mellitus were the leading causes of death in women

[95].
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According to the Palestinian Central Bureau of Statistics, Palestinians in Gaza were
21%, 35%, and 48% less likely to have diabetes, hypertension, and CVD than
Palestinians in the West Bank, respectively; there is no data for Palestinians in Israel. In
other words, living in Gaza was a protective factor. However, being a refugee or being
married, engaged, divorced, or separated was a risk factor for diabetes and CVD. In
addition, females were 60% more likely than males to have hypertension. Age also
contributed to a significant risk factor for chronic disease (36 to 434 times greater in

those aged 40—65 years compared with those aged 0-19 years) [96].

1.5.2 Gastrointestinal defense mechanisms

There are different mechanisms in the GIT (especially the stomach) to protect itself
from any harmful injury, including bicarbonate production induced by prostaglandin E
synthase, mucin, growth factors, and trefoil factors, which play an important role in

gastric injury healing [97].

The pineal gland produces melatonin, which can limit the gastric mucosal injury and
improve healing. It can also reduce the oxidative stress via scavenging the reactive
oxygen species produced by chronic use of drugs and NSAIDs, thus contributing to its

anti-inflammatory effect [98].

As a result, Reactive Oxygen Species (ROS) can damage the gastric mucosa via
oxidizing the nucleotide and incorporating it into genomic DNA, which enhances DNA
damage and fails the repair process. As a result, abnormal cell cycle signaling happens,

in addition to age-related accumulation of damaged nucleotides [99].

Furthermore, the mucosal gel layer over the epithelial cell forms the first line defense
mechanism that is rich in bicarbonates and has a pH of 6 to 8. The epithelial cell forms
the second defense mechanism that is involved in maintaining the mucosal integrity.
The specific characteristics of the apical membrane, the strong intercellular junction and
the phospholipids attached to the surface of the membrane prevent the entrance of

hydrogen ions into the mucosa [100].

Dyspepsia has different symptoms between patients and varies from epigastric
discomfort, bloating, fullness, and nausea. Many people suffer from dyspepsia [101].
People with dyspepsia are treated with ulcer drugs empirically. NSAIDs, CCBs,
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corticosteroids, ACE inhibitors, and methylxanthines all have dyspepsia-inducing

effects [102].

1.5.3 The effect of chronic medications

In spite of the stomach's ability to resist many harmful exposures due to the good
physiological defense by the mucous layer and the ability to repair any damage, in 1971
they confirmed that continuous exposure to some drugs like aspirin and NSAIDs can
inhibit prostaglandin synthesis, which plays an important role in all gastrointestinal

defense mechanisms and, as a result, develop ulcers or prevent healing [5].

NSAIDs' toxicity is produced from their ability to inhibit the cyclo-oxygenase enzyme
which converts arachidonic acid to proinflammatory prostaglandins. There are two
forms of this enzyme: COX-1 and COX-2. Conventional NSAIDs can inhibit both, but
the anti-inflammatory effect of these drugs results from COX-2 inhibition, and the
unwanted side effects, including GIT, result from COX-1 inhibition. Thus, selective
COX-2 inhibitors have a 50% reduction in gastrointestinal toxicity and are widely used

in bone disorders [103].

If the patient has previously had ulcers, NSAIDs can increase the risk of these effects by
fourfold. They also produce soluble molecules that can facilitate the entrance of
hydrogen ions and cause ulcers, which can result in a variety of toxic outcomes such as

anemia due to iron deficiency, hypoalbuminemia, and protein-losing enteropathy [104].

1.5.4 Treatment of gastrointestinal side effects

Treating the cause is the main point. If these effects are induced by NSAIDs, then
stopping or lowering the dose is the solution. If gastro protective agents are not used.
However, in a study in 2001, more than 20% of the prescriptions contained one or more
NSAIDs among the drugs. In contrast, during the analysis of the prescriptions, there
was only 17% use of selective coxib and only 8% use of gastro protective agents with

their medications, which is underutilization and induced a lot of gastric side effects [93].

There is a strong recommendation for gastro-protective drugs with chronic drug use or
with NSAIDs in polypharmacy patients above 65 years old. The most common gastro-
protective agents were misoprostol (a synthetic prostaglandin instead of the lost natural
prostaglandins [105].
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Proton pump inhibitors, such as omeprazole, lansoprazole, esomeprazole,
dexlansoprazole, and pantoprazole, can also be prescribed or purchased over the
counter. But chronic use of PPI in high doses may increase the incidence of fractures in
different bones (hip, wrist, spine) and this can be minimized by using calcium

supplements [106].

Furthermore, neutralizing agents can quickly relieve stomach pain and neutralize

stomach acidity. Constipation and diarrhea are the main side effects [107].

Among the gastro-protective agents, histamine (H2) blockers can reduce the released
amount of the acid and improve healing. They are also prescribed or OTC, including

famotidine, cimetidine, and nizatidine [108].
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Chapter Two
Methodology

2.1 Study design

This study was a cross-sectional questionnaire-based (face to face interview) study to
measure the prevalence of upper gastrointestinal complications in patients using chronic
drugs, the type of these complications, and which treatments were usually used in these

cases. It was conducted between October 2021 to May 2022.

2.2 Study setting

Palestine consists of two geographically separated zones — the Gaza Strip and the West
Bank — with a total population of about five million inhabitants. Nearly 61.5% live in
the West Bank and 38.5% live in the Gaza strip. This study was conducted in Jenin city
in the West Bank and included patients visiting medical clinics in Ibn Sina hospital. The
clinics are for patients with internal diseases, and most of them are suffering from
chronic diseases. The population of this study was patients of both genders with any

chronic disease from outpatient clinics.

2.3 Sample size calculation and sampling procedure

The estimated sample size was 385 patients out of the eligible patients in the clinic, so
we included 400 patients. An automated software program, Raosoft sample size
calculator: (http://www.raosoft.com/samplesize.html) was used to calculate the required
sample size for this study. The sample size needed for our study was calculated using
50% as a response distribution to achieve a confidence level of 95% and a margin of

error of 5%. Convenience sampling was used to recruit participants.

2.4 Inclusion and exclusion criteria

The inclusion criteria were as follows: males and females, confirmed diagnosis of
chronic diseases and using one or more chronic medications. The exclusion criteria
were as follows: patients who do not have chronic diseases or do not use chronic

medications for them, patients with current cancer treatment and pregnant women.
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2.5 Data collection and management

Considering the importance of data standardization for the internal validity of a study,
data collection was standardized by using a Data Collection Form (Appendix A) to
gather information from questionnaires. The data included sex, age, the type of chronic
disease, names and numbers of drugs taken, if the patient takes NSAIDs among their
drugs, gastrointestinal complications, the severity of this complication, if gastro-
protective treatment is taken, the type of gastro-protective treatment. To evaluate the
severity, The Short-Form Leeds Dyspepsia Questionnaire (SF-LDQ) was used, the
Short-Form Leeds Dyspepsia Questionnaire is a reliable (The Pearson coefficient for
test reliability was 0.93), valid and responsive (it had a sensitivity of 77% and a
specificity of 75%) self-completed outcome measure for quantifying the frequency and
severity of dyspepsia symptoms [109]. It includes 9 wvalidated questions, the
questionnaire score lies between (0-32), as zero represents no dyspepsia, a score
between (1-8) represents mild dyspepsia, a score of (9-15) represents moderate

dyspepsia and a sore of (15-32) represents severe dyspepsia [70].

2.6 Ethical approval

All aspects of the study protocol, including access to and use of patients’ clinical
information, were authorized by the Institutional Review Boards (IRBs) and local health
authorities before the initiation of this study. In addition, a verbal consent form was

obtained from each patient (Appendix B).

2.7 Pilot study

A pilot study (30 participants) was conducted to test the tool, ensure the availability of
the required data, estimate the time, and modify the data collection form, as appropriate.

The patients participating in the pilot study were not included in the final analysis.

2.8 Statistical analysis

The Statistical Package for Social Sciences program version 21 (SPSS) was used to
enter and analyze data. Data was expressed as mean + SD for continuous variables and

as frequencies (percentages) for categorical variables. Either the Chi-square or Fisher
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exact test, as appropriate, was used to test for significance between categorical
variables. A univariate analysis was conducted to determine the relationship between
the prevalence of dyspepsia and the patients’ characteristics. The significance level was

set at p-value 0.05.
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Chapter Three
Results

3.1 Sociodemographic data

Our study was a cross-sectional study that was conducted on 400 patients in Ibn Sina
hospital, which is located in Jenin city in Palestine, who were diagnosed with chronic
diseases and were using one or more chronic medications. Table 1 shows that more than
half of the patients were females (53.8%) as in figure 1.A, with age between (14-85) as
in figure 1.B, and a mean of 54.7+17.5 years old. The table also shows that (56%) of
them were married, and the rest were widowed (24.3%), single (9.5%) or divorced
(10.3%) as in figure 2.B. Moreover, 58.5% of our patients had secondary level of
education or less (19.5% secondary, 22.5% primary, 16.5% precursory), a 36.3% were
under graduates and 5.3% were post graduates as in figure 2.A. With regard to
employment status, 58.5% were unemployed and the rest (41.3%) were employed as in
figure 3.B, 5.5%% had a monthly income that was less than 400 Dinar, 17.8% had a
monthly income of between 400 and 600 Dinar and 34% between 601 and 800 Dinar,
27.5% between 801 and 1000 Dinar, and 15.3% had a monthly income of more than
1000 Dinar as in figure 3.A.

Table 1 also shows that 68.5% had health insurance as in figure 4.B. According to the
locality, 46.5% of our patients were living in village, 34.8% in city, and 18.8% in camps
as in figure 4.A. Finally, 70.8% of the participants were not smoking, and the rest

(29.3%) were smokers as in figure 4.C.
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Table 1

Socio-demographic and clinical characteristics of the study sample

. . . Frequency (%)
Socio-demographic Variables N=400
Male 185(46.2
Gender Female 215(53.8%
<40 86(21.5%)
40-64 190(47.5%)
Age 65 or more 124(31%)
Mean 54.7250
Standard deviation 17.49699
Primary 90(22.5)
Precursory 66(16.5)
Educational status Secondary 78(19.5)
Under graduated 145(36.2)
Post graduated 21(5.3)
Single 38(9.5)
. Married 224(56.0)
Social status Divorced 41(10.3)
Widower 97(24.2)
less than 400 22(5.5)
400-600 71(17.8)
Income/month(Dinar) 601-800 136(34.0)
801-1000 110(27.5)
more than 1000 61(15.2)
Employed 165(41.4
Employment status Unenliplz)]yed 234(58.6%
City 139(34.8)
Locality Village 186(46.5)
Camp 75(18.7)
Health insurance Don’t haye insurance 126(31.5)
Have insurance 274(68.5)
Smoking Non smoker 283(70.8)
Smoker 117(29.2)
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Figure 1
Age disribution and gender frequency
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A: Male and female frequency

B: Age distribution
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Figure 2

Education level and social status

A:Education level frequency
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B: Social status frequency
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Figure 3

Income /monthly and employment status

A: Income /monthly frequency (in dinar)

B: Employment status frequency
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Figure 4
Locality, health insurance and smoking frequency

A: Locality frequency
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B: Having health insurance frequency

C: Smoking status frequency
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3.2 Comorbid Diseases

This study focused on patients with chronic diseases and used multiple medications.
Table 2 indicates the most comorbid diseases among the patients, 44.3% had diabetes
and it represented the highest percent among diseases, followed by hypertension (38%),
then arthritis with a percent of (27.3%). Furthermore, there were various diseases with
low percent (e.g 8.5% IHD, 6.3% cancer(were treated in the past with anticancer drugs),

7.8% lung diseases and 5.5% renal diseases as in figure 10.

Table 2

Frequency and percentage of comorbid diseases

Comorbid disease Frequency (%) N=400
Diabetes 177(44.3)
Hypertension 152(38.0)
Arthritis 109(27.3)
Dyslipidemia 77(19.3)
Ischemic Heart Disease 34(8.5)
Irritable Bowel Disease 34(8.5)
Lung disease 31(7.8)
Cancer 25(6.3)
Renal Disease 22(5.5)
Stroke 18(4.5)
Thyroid problems 13(3.3)
Heart failure 9(2.3)
Systematic lupus Erythromatosus 8(2)
Addison 7(1.8)
Sjorgen syndrome 6(1.5)
Parkinson 6(1.5)
Achalasia 6(1.5)
Lung fibrosis 6(1.5)
Deep Venous Thrombosis 6(1.5)
Other diseases 29 (7.3)
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Figure 5

Chronic diseases frequency
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3.3 Number of medications used by the patients

Table 3 indicates the number of drugs used by the patients, the mean number was 3.36 £
1.6. Most of the patients used 3 medications (30.8%), followed by 2 medications
(23.3%), then 4 medication(18.3%), then 6 medications (7.8%) as shown in figure 11.

Table 3

Number of medications used by the patients

Frequency (%)
N=400
30(7.5)
93(23.3)

123(30.8)
73(18.3)
29(7.3)
31(7.8)
10(2.5)
5(1.3)
3(.8)

Number of medications

O 01N DN B W —
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3.4Medications used by the patients

Table 4 indicates the 10 most commonly used drugs by the patients in our sample, there
were multiple drugs but the most drug used was aspirin (Acetylsalicylic acid) with a
percent of 50%, followed by atorvastatin, bisoprolol, insulin with a percent of (29.5%,

25%, 20.3%) respectively as in figure 6.

Also some drugs had low percentages and were attached in the appendices as appendix
D, Medications used with very low percentage were collected in one group as others
(10%) like (isotretinoin, allopurinol, hydrochlorothiazide, lansoprazole, propranolol,

escitalopram, glibenclamide, methylprednisolone, warfarin and tamoxifen).

Table 4

Frequency and percentage of the 10 most prescribed medications used by the patients

s Frequency (%)
Medication N=400
Acetylsalicylic acid 200(50)
Atorvastatin 118(29.5)
Bisoprolol 100(25)
Insulin 81(20.3)
Metformin 59(14.8)
Valsartan 52(13)
Vildagliptin/metformin 47(11.8)
Meloxicam 39(9.8)
Diclofenac 29(7.3)
Azathioprine 27(6.8)
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Figure 6

The most common medications used
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3.5 Upper gastrointestinal side effect among patients

Among the 400 participants who were enrolled in the study, 362 (90.5%) had some
degree of dyspepsia (indigestion, regurgitation, heartburn, or nausea), as shown in

Figure 7 A and B.

According to indigestion, Table 5 indicates the frequency and severity of these
gastrointestinal side effects. 264 (66%) of the patients had indigestion, which occurred
mainly once weekly (26%). On the other hand, 310 (77.5%) of the patients had
heartburn that occurred once weekly with a percent of 33.5%. Regarding regurgitation,
209 (52.3%) of the patients had GERD that occurred once monthly with a percent of
31.1%. Also, 197(49.3%) of the patients had nausea, which occurred mainly once
monthly (24%) according to figures 8 A and B.

Based on the Short-Form Leeds Dyspepsia Questionnaire (SF-LDQ) scoring, of the 400
respondents, 235(58.8%), 109(27.3%) and 18(4.5%) suffered from mild, moderate and

severe dyspepsia, respectively. As shown in Figure 9 .
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Table 5

Frequency and percentage of gastrointestinal side effects

Response category%

Between  Between More
Symptoms Percentage Not at all Less than  monthly weekly th
otata monthly and and d flln
weekly daily any
Indigestion
frequency 264(66.0) 137(34.3) 98(24.5) 104(26.0) 51(12.8) 10(2.5)
Heartburn
frequency 310(77.5) 87(21.8)  95(23.5) 134(33.5) 65(16.3) 19(4.8)
Regurgitation
frequency 209(52.3) 192(48.0) 124(31.1) 43(10.8) 28(7.0) 13(3.3)
Nausea
frequency 197(49.3) 205(51.3) 98(24.5) 65(16.3) 24(6.0) 8§(2.0)
Indigestion
severity - 230(57.5) 112(28)  42(10.5) 15(3.8) 10(2.5)
Heartburn
severity - 177(44.3)  1(3)  127(31.8) 72(18.1) 23(5.8)
Regurgitation
severity - 298(74.6) 68(17.0) 21(5.3) 12(3.0) 1(.3)
Nausea
severity - 280(70.0) 80(20.0) 31(7.8) 7(1.8) 2(0.5)
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Figure 7
The prevalence of dyspepsia and Gastrointestinal side effect frequency

Prevelanve of dyspepsia among patients
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A: The prevalence of dyspepsia among patients (n=400)
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Ez Gastrointestinal side effect frequency
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Figure 8
Response category frequency and Gastrointestinal side effects severity

B: Gastrointestinal side effects severity
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Figure 9
Classification of participants according to the severity of dyspepsia (n=400)

prevelance of dyspepsia based on severity
70.0
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30.0 27.3

20.0

9.5
10.0 45
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No dyspepsia Mild dyspepsia Moderate dyspepsia Severe dyspepsia

3.6 factors associated with upper gastrointestinal complications

According to Table 6, there were no significant associations between dyspepsia and
gender, living place, monthly income, or working status (p-values > 0.05) according to
figure 10 ( A, B,C,D,E and F ). On the other hand, older age, being educated, not being
single, having health insurance, being a smoker and using > 5 medications were all
associated with a higher possibility of having dyspepsia; (p-value <0.05) as shown in

figures on appendix E.
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Table 6
Association between dyspepsia and socio-demographic characteristics of the patients

estimated by univariate analysis (n = 400).

No Mild Moderate Severe
Variables dyspepsia  dyspepsia  dyspepsia dyspepsia %
(%) (%) (%) (%)
<40 16(18.6)  51(59.3)  18(20.9) 1(1.2)
Age 40-64 16(8.4) 117(61.6) 44(23.2) 13(6.8)  0.001
65 or more 6(4.8) 67(54.0) 47(37.9) 4(3.2)
Male 16(8.6)  104(56.2) 56(30.3) 9(4.9)
Gender  pomale  22(102) 131(60.9) 53(24.7) 942y 0%
Primary 3(3.3) 50(55.6)  33(36.7) 4(4.4)
Precursory 5(7.6) 40(60.6)  20(30.3) 1(1.5)
Secondary  11(14.1)  55(70.5)  10(12.8) 2(2.6)
Education Under 0.031
eraduate 17(11.7)  80(55.2)  39(26.9) 9(6.2)
Post
eraduate 2(9.5) 10(47.6) 7(33.3) 2(9.5)
Single 10(26.3)  21(55.3) 7(18.4) 0(0.0)
Social Married 19(8.5)  136(60.7)  62(27.7) 7(3.1) <0.001
status Divorced 5(12.2) 27(65.9) 5(12.2) 4(9.8) '
Widower 4(4.1) 51(52.6)  35(36.1) 7(7.2)
Living City 16(11.5)  82(59.0)  35(25.2) 6(4.3)
place Village 16(8.6)  108(58.1)  55(29.6) 7(3.8) 0.849
Camp 6(8.0) 45(60.0)  19(25.3) 5(6.7)
Health Yes 19(6.9)  164(59.9) 75(27.4) 16(5.8) 0.001
insurance No 19(15.1)  71(56.3)  34(27.0) 2(1.6) '
<400 2(9.1) 14(63.6) 5(22.7) 1(4.5)
Monthly 600-400 3(4.2) 40(56.3)  25(35.2) 3(4.2)
income 800-601 15(11.0)  76(55.9)  39(28.7) 6(4.4) 0.395
801-1000 7(6.4) 69(62.7)  28(25.5) 6(5.5)
> 1000 11(18.0)  36(59.0)  12(19.7) 2(3.3)
Yes 16(9.7) 91(55.2)  47(28.5) 11(6.7)
Employment No 22(04)  144(615) 62(26.1) 13.0) 0373
. Yes 8(6.8) 56(47.9)  45(38.5) 8(6.8)
Smoking No 30(10.6)  179(63.3)  64(22.6) 103.5) 0003
Number of <5 38(11.8)  208(64.6)  73(22.7) 3(0.9) <0.001
medications 5 or more 0(0.0) 27(34.6) 36(46.2) 15(19.2) '

*Chi-Square test
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Figure 10
Significant associations between Dyspepsia severity according to age, education, social

status, health insurance, smoking and number of medications

A: Dyspepsia severity according to age B: Dyspepsia severity according to
education level

C: Dyspepsia severity according to social ~ D: Dyspepsia severity according to health
status insurance

dyspepsia and smoking

47.9 633 38.5

NO DYSPEPSIA MILD DYSPEPSIA° MODERATE SEVERE
(%) (%) DYSPEPSIA (%) DYSPEPSIA (%)
BYes ENo

E: Dyspepsia severity according to smoking

F: Dyspepsia severity according to number of medication
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3.7 Other gastrointestinal effects

Table 7 indicates other gastrointestinal effect like bleeding (2.8%), celiac disease
(0.3%), duodenal ulcer (0.3%), endoscopy (1.3%), gastroscopy (0.3%), peptic ulcer
disease (1%) and upper gastrointestinal bleeding (0.5%).

Table 7
Other gastrointestinal effect

. . Frequency (%)

Other gastrointestinal effect N=400

Bleeding 11(2.8)

Duodenal ulcer 1(0.3)

Need for Endoscopy 5(1.3)

Need for Gastroscopy 1(0.3)
Peptic ulcer disease 4(1)

Upper gastrointestinal bleeding 2(0.5)

3.8 Medications used to treat gastrointestinal side effects

A very high percentage 325 (81.3%) of the patients with chronic diseases used a drug
that protects the stomach which was prescribed by their doctors. According to table 8
and figure 19, 52.3% of the patients used proton pump inhibitors to suppress the acid
secretion from the stomach, also 10% used histamine receptor blocker (H2), 13.3% used
sodium alginate/potassium bicarbonate, 3.5% used bismuth, 1% used aluminum
hydroxide/magnesium hydroxide, 3.3% used famotidine/magnesium hydroxide/calcium
bicarbonate. All the previous medications were used to treat acid secretion.
Furthermore, 16% used mebeverine as antispasmodic, 16% used domperidone as anti-
sickness, 1.8% used metoclopramide for nausea and vomiting, 4.5% used
clordiazepoxide/clinidium bromide to decrease hypersecretion and hypermobility in the
gastrointestinal tract, 6.5% used sulpiride for irritable bowel syndrome and duodenal

ulcers as in the last figure in appendix E.

45



Table 8

Frequency and percentage of gastro protective drugs used by the patients

. Frequency (%)
medications N=400
PPI 209(52.3)
Domperidone 64(16.0)
Sodium alginate/ potassium bicarbonate 53(13.3)
H2 Blockers 40(10.0)
Sulpride 26(6.5)
Chordiazepoxide/clinidium bromide 18(4.5)
Bismuth subsalicylate 14(3.5)
Famotidine/ magnesium hydroxide/calcium
) 13(3.3)
bicarbonate
Metoclopramide 7(1.8)
Aluminum hydroxide/magnesium hydroxide 4(1.0)
Mebeverin 3(0.8)
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Chapter Four

Discussion and Conclusion

4.1 Discussion

This study was one of the first in Palestine to examine whether there is any relationship
between the effects of chronic drugs and the patients' gastrointestinal side effects, using
a questionnaire to determine the prevalence of patients with GIT complications and their
severity, and to determine the percentage of patients who used gastro-protective drugs

and medications.

Most of our participants were married, middle-aged, educated, unemployed, living in a
village, non-smokers, and had health insurance. Furthermore, the majority of them had
multiple chronic diseases, with diabetes being the most common, followed by
hypertension and arthritis, which is similar to a study conducted in Palestine that
revealed that living in the West Bank was a risk factor for chronic diseases such as
diabetes, hypertension, and CVD but not for cancer, and that being female, married, and

being over 40 were risk factors for chronic diseases [110].

This study found that most patients took 2-4 medications daily; the mean number was
3.36 £ 1.6. This was seen in a study performed in the United States among older people
where the average number of medications used daily by the patients was 4 and was
increasing because of the need for cardio-protective and antidepressant medications; as

a result, the gastrointestinal problems were increasing [111].

On the other hand, half of our patients used aspirin, which corresponds to a study
performed in Palestine on 1192 participants; 48% were taking aspirin as one of their
medications. Furthermore, a high percent of atorvastatin, bisoprolol, and insulin were
used due to a widespread percent of cardiovascular diseases and endocrine diseases

(mainly diabetes) among Palestinians [112].

Furthermore, 90% of our participants had upper gastrointestinal complications due to
stomach irritation caused by the use of multiple drugs, especially with a high number of
drugs. These findings were emphasized in a previous study which showed that
continuous exposure to multiple drugs like aspirin and NSAIDs can inhibit

prostaglandin synthesis, which plays an important role in all gastrointestinal defense
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mechanisms like the mucosal layer, and as a result developed GIT problems [113].
Also, these results were emphasized in another study which showed that chronic drug
use leads to accumulation of Reactive Oxygen Species (ROS) in the GIT and an

inability to scavenge them by melatonin [114].

The prevalence of dyspepsia in this study was very high (90.5%). This differs from the
prevalence of neighboring Arabian countries, as reported in Jordan by Frasakh et al
(60.1%) [115],and as reported in UAE by Jaber N et al (44%) [116], while Saudi Arabia
had similar dyspepsia percentage (92.4%) as reported by Alwhaibi et al, This variation
in the prevalence maybe due to different confounding risk factors of dyspepsia mainly
stress cause by the occupation and other factors like the common consumption of
analgesics, furthermore, 58% of our participants had mild dyspepsia (1-8) score which
resembles the findings of Saudi Arabian study as 41% had mild dyspepsia [70]. These
mild symptoms might be explained by the wide use of gastro-protective medications

which may help in decreasing the severity of symptoms.

Older age had a significant association with dyspepsia (p-value<0.05), this may be due
to high probability to H pylori infection or the use of higher number of medications
[117, 118]. Being a smoker also had a significant association [119]. However, high
education level and being married were considered protective factors as mentioned in
previous studies [120][40]. Having health insurance significantly related to dyspepsia

cause it needs pharmacological treatment and diagnosis which is expensive[121, 122].

In our population, the most common and bothersome gastrointestinal side effect was
heartburn; it affected the daily activities for a wide range of people. The harmful effect
on the gastrointestinal tract may result from a drug's mode of action, through direct
injury, by changing the mucosal integrity, or as a result of changes in colonic
microbiota, and this was mentioned in a study performed in 2019 [123]. So the high
number of medications used by patients may explain these bothersome frequent

gastrointestinal side effects.

A very high percentage (81.3%) of the patients' prescriptions included gastro protective
medication. This high percent may be due to the fact that the sample was selected from

a private hospital and the doctors who prescribed medications were internists. However,
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there is a low prescription for gastro protective drugs among the multiple drug users in

Palestine according to a study performed in 2003 [93].

The most popular gastro-protective medications were PPIs because they are the most
effective drugs in preventing acid secretion from the stomach and reducing the harmful
sensation with low toxicity. However, PPIs are not appropriate for all causes of
gastrointestinal problems because there are different causes than acid secretion, so some
used coating agents, prostaglandin analogs, and antacids. This was shown in a study

performed in 2020 [124].
4.2 Strengths and limitations

4.2.1 Strength

To the best of our knowledge, this study was one of the first to investigate the effect of
chronic drug use on the gastrointestinal tract in Palestine, furthermore it investigated the

main gastro protective drugs used in these patients.

4.2.2 Limitations

1. This is a cross-sectional study, so as a result, it is difficult to prove causal

relationships between the questions that have been used and their associated factors.

2. This study did not explore other confounding factors like the nature of their work
(stress induced GIT discomfort), adherence (so that the contributing effect of drug

use), or the nature of the food they consume.

3. Because the data were gathered through a face-to-face interview, interviewer bias

may have been introduced.

4. Recall bias: as the sample was mainly older people, so they may face some

difficulty in remembering information.

5. Collecting samples was only performed in a private hospital in one discrete area of

the West Bank.
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4.3 Conclusion and Recommendations
4.3.1Conclusions

Upper gastrointestinal complications among patients with chronic diseases were very
common. Fortunately, the symptoms were mild in most cases. The risk increased with
age and using higher number of medications. Use of gastro-protective agents is

important and Proton Pump Inhibitors were the most drugs used.

4.3.2 Recommendations

e We advise doctors to be more vigilant in this area and to prescribe appropriate
gastro-protective agents based on the drug-induced effect, especially when taking

multiple medications.

e We also recommend the pharmacist be in contact with patients’ doctors in order to
alarm them if there is a possible GIT problem resulting from a high number of
medications. Also the pharmacist should advise the patients for the appropriate use

of the drugs to minimize the gastrointestinal complications.

e We recommend the doctors also withdraw the gastro-protective drug if there is no

need in order to prevent overuse and dependency.

e We recommend the drug manufacturer to improve the drug formulation by
combining them with a gastro protective agent especially drugs used for chronic

disease in order to reduce the number of medications.

e We recommend to assess the side effects of the gastro protective agents especially

that 81 % of the patients are currently using them.

50



10.

References

Doos, L., et al., Multi-drug therapy in chronic condition multimorbidity: a
systematic review. Family Practice, 2014. 31(6): p. 654-663.

Junius-Walker, U., G. Theile, and E. Hummers-Pradier, Prevalence and

predictors of polypharmacy among older primary care patients in Germany.

Fam Pract, 2007. 24(1): p. 14-9.

Duerden, M., T. Avery, and R. Payne, Polypharmacy and medicines
optimisation. Making it safe and sound. London: The King’s Fund, 2013.

Najjar, A., et al., Prevalence of chronic diseases in older Palestinian adults and

common pharmacological interventions: a cross-sectional study. The Lancet,

2021. 398: p. S40.

Wallace, J.L., Prostaglandins, NSAIDs, and gastric mucosal protection: why
doesn't the stomach digest itself? Physiol Rev, 2008. 88(4): p. 1547-65.

den Hollander, W.J. and E.J. Kuipers, Current pharmacotherapy options for
gastritis. Expert Opin Pharmacother, 2012. 13(18): p. 2625-36.

Walford, J. and T. Lam, Development of digestive tract and proteolytic enzyme
activity in seabass (Lates calcarifer) larvae and juveniles. Aquaculture, 1993.

109(2): p. 187-205.

Geboes, K., K.P. Geboes, and G. Maleux, Vascular anatomy of the

gastrointestinal tract. Best Practice & Research Clinical Gastroenterology,

2001. 15(1): p. 1-14.

Li, P., et al., Mechanism of acid-induced release of secretin in rats. Presence of
a secretin-releasing peptide. The Journal of clinical investigation, 1990. 86(5):

p. 1474-1479.

Svihus, B., Function of the digestive system. Journal of Applied Poultry
Research, 2014. 23(2): p. 306-314.

51



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Reed, K.K. and R. Wickham, Review of the Gastrointestinal Tract: From Macro

to Micro. Seminars in Oncology Nursing, 2009. 25(1): p. 3-14.

Soll, A. and J.H. Walsh, Regulation of gastric acid secretion. Annual Review of
Physiology, 1979. 41(1): p. 35-53.

Reed, K.K. and R. Wickham. Review of the gastrointestinal tract: from macro to

micro. in Seminars in oncology nursing. 2009. Elsevier.

Johnson, L.R. and T.A. Gerwin, Gastrointestinal physiology. 2007: Mosby
Elsevier Philadelphia, PA.

Mahida, Y., et al., Migration of human intestinal lamina propria lymphocytes,
macrophages and eosinophils following the loss of surface epithelial cells.

Clinical & Experimental Immunology, 1997. 109(2): p. 377-386.

Tanaka, M., Studies on the structure and function of the digestive system in
teleost larvae III. Development of the digestive system during postlarval stage.

Japanese Journal of Ichthyology, 1971. 18(4): p. 164-174.

Gershon, M.D. and S. Bursztajn, Properties of the enteric nervous system:
limitation of access of intravascular macromolecules to the myenteric plexus
and muscularis externa. Journal of Comparative Neurology, 1978. 180(3): p.

467-487.

Treuting, P.M., M.J. Arends, and S.M. Dintzis, Upper gastrointestinal tract, in
Comparative Anatomy and Histology. 2018, Elsevier. p. 191-211.

Akiba, Y. and J.D. Kaunitz, Luminal chemosensing and upper gastrointestinal
mucosal defenses. The American journal of clinical nutrition, 2009. 90(3): p.

826S-8318S.

Sachs, G., Proton pump inhibitors and acid-related diseases. Pharmacotherapy:

The Journal of Human Pharmacology and Drug Therapy, 1997. 17(1): p. 22-37.

Lindstrom, E., et al., Control of gastric acid secretion: the gastrin-ECL cell-
parietal cell axis. Comparative Biochemistry and Physiology Part A: Molecular
& Integrative Physiology, 2001. 128(3): p. 503-511.

52



22.

23.

Hudson, N., et al., Mechanisms of gastric and duodenal damage and protection.

Hepatogastroenterology, 1992. 39 Suppl 1: p. 31-6.

Rosen, R.D. and R. Winters, Physiology, Lower Esophageal Sphincter, in
StatPearls. 2021, StatPearls Publishing

Copyright © 2021, StatPearls Publishing LLC.: Treasure Island (FL).

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Ford, A.C., et al., Functional dyspepsia. Lancet, 2020. 396(10263): p. 1689-
1702.

Bernell, S. and S.W. Howard, Use Your Words Carefully: What Is a Chronic
Disease? Frontiers in Public Health, 2016. 4(159).

Organization(WHO), w.H. Noncommunicable diseases. 2020 [cited 2022 6/23];

Available from: https://www.who.int/health-topics/noncommunicable-

diseases#tab=tab_1.

Anderson, G. and J. Horvath, The growing burden of chronic disease in

America. Public health reports, 2004. 119(3): p. 263-270.
Health, P.M.o., Health Annual Report Palestine 2020. 2020.

Strong, K., et al., Preventing chronic diseases: how many lives can we save?

The Lancet, 2005. 366(9496): p. 1578-1582.

Beaglehole, R., et al., Prevention of chronic diseases: a call to action. The

Lancet, 2007. 370(9605): p. 2152-2157.

Sharifi-Rad, M., et al., Lifestyle, oxidative stress, and antioxidants: Back and

forth in the pathophysiology of chronic diseases. Frontiers in physiology, 2020.
11: p. 694.

Megari, K., Quality of life in chronic disease patients. Health psychology
research, 2013. 1(3).

Somrongthong, R., et al., The influence of chronic illness and lifestyle behaviors

on quality of life among older Thais. Biomed research international, 2016. 2016.

53



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Mazzuca, S.A., Does patient education in chronic disease have therapeutic

value? Journal of Chronic Diseases, 1982. 35(7): p. 521-529.

Mueller, C., C. Schur, and J. O'Connell, Prescription drug spending: the impact
of age and chronic disease status. American Journal of Public Health, 1997.

87(10): p. 1626-1629.

Arslan, S., A. Atalay, and Y. Gokge-Kutsal, Drug use in elderly. Turk Geriatri
Dergisi, 2000. 3(2): p. 56-60.

Hawkey, C. and M. Langman, Non-steroidal anti-inflammatory drugs: overall
risks and management. Complementary roles for COX-2 inhibitors and proton

pump inhibitors. Gut, 2003. 52(4): p. 600-608.

Dhikav, V., et al.,, Non-steroidal drug-induced gastrointestinal toxicity:

mechanisms and management. J Indian Acad Clin Med, 2003. 4(4): p. 315-322.

Vane, J.R. and R.M. Botting, Mechanism of action of nonsteroidal anti-
inflammatory drugs. The American journal of medicine, 1998. 104(3S1): p. 2S-
8S.

Vane, J.R. and R.M. Botting, Anti-inflammatory drugs and their mechanism of
action. Inflammation Research, 1998. 47(2): p. 78-87.

Fosslien, E., Adverse effects of nonsteroidal anti-inflammatory drugs on the
gastrointestinal system. Annals of Clinical & Laboratory Science, 1998. 28(2):
p. 67-81.

Murray, M. and D.C. Brater, Renal toxicity of the nonsteroidal anti-
inflammatory drugs. Annual review of pharmacology and toxicology, 1993.

33(1): p. 435-465.

Sostres, C., et al., Adverse effects of non-steroidal anti-inflammatory drugs
(NSAIDs, aspirin and coxibs) on upper gastrointestinal tract. Best practice &
research Clinical gastroenterology, 2010. 24(2): p. 121-132.

54



44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Vonkeman, H.E. and M.A. van de Laar. Nonsteroidal anti-inflammatory drugs:
adverse effects and their prevention. in Seminars in arthritis and rheumatism.

2010. Elsevier.

Russo, N.W., G. Petrucci, and B. Rocca, Aspirin, stroke and drug-drug
interactions. Vascular Pharmacology, 2016. 87: p. 14-22.

Taylor, R., J.V. Pergolizzi, and R.B. Raffa, Acetaminophen (paracetamol):
properties, clinical uses, and adverse effects, in Acetaminophen: Properties,

Clinical Uses and Adverse Effects. 2012, Nova Science Publishers, Inc. p. 1-24.

Chang, J.T., et al., Rhabdomyolysis with HMG-CoA reductase inhibitors and
gemfibrozil combination therapy. Pharmacoepidemiology and drug safety, 2004.
13(7): p. 417-426.

Veehof, L., et al., The development of polypharmacy. A longitudinal study.
Family practice, 2000. 17(3): p. 261-267.

Edwards, I.R. and J.K. Aronson, Adverse drug reactions: definitions, diagnosis,

and management. The lancet, 2000. 356(9237): p. 1255-1259.

Gruchalla, R.S., Clinical assessment of drug-induced disease. The Lancet, 2000.
356(9240): p. 1505-1511.

Alomar, M.J., Factors affecting the development of adverse drug reactions.

Saudi pharmaceutical journal, 2014. 22(2): p. 83-94.

Spina, E. and M.G. Scordo, Clinically significant drug interactions with
antidepressants in the elderly. Drugs & aging, 2002. 19(4): p. 299-320.

Hamilton, H., et al., Potentially inappropriate medications defined by STOPP
criteria and the risk of adverse drug events in older hospitalized patients.

Archives of internal medicine, 2011. 171(11): p. 1013-1019.

Cusack, B.J., Pharmacokinetics in older persons. The American journal of

geriatric pharmacotherapy, 2004. 2(4): p. 274-302.

55



55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

GREENBLATT, D.J., Reduced serum albumin concentration in the elderly: a
report from the Boston Collaborative Drug Surveillance Program. Journal of the

American geriatrics society, 1979. 27(1): p. 20-22.

Klotz, U., Pharmacokinetics and drug metabolism in the elderly. Drug
metabolism reviews, 2009. 41(2): p. 67-76.

Xun, L., et al., Assessing glomerular filtration rate (GFR) in elderly Chinese
patients with chronic kidney disease (CKD): a comparison of various predictive

equations. Archives of gerontology and geriatrics, 2010. 51(1): p. 13-20.

Hammerlein, A., H. Derendorf, and D.T. Lowenthal, Pharmacokinetic and
pharmacodynamic changes in the elderly. Clinical pharmacokinetics, 1998.

35(1): p. 49-64.

Rambhade, S., et al., 4 survey on polypharmacy and use of inappropriate
medications. Toxicology international, 2012. 19(1): p. 68.

Panel, A.G.S.B.C.U.E,, et al., American Geriatrics Society 2019 updated AGS
Beers Criteria® for potentially inappropriate medication use in older adults.

Journal of the American Geriatrics Society, 2019. 67(4): p. 674-694.

Routledge, P.A., M. O'mahony, and K. Woodhouse, Adverse drug reactions in
elderly patients. British journal of clinical pharmacology, 2004. 57(2): p. 121-
126.

Wertheimer, A., Quality control and drug utilization review. Pharmaceutisch

Weekblad, 1988. 10(4): p. 154-157.

Stone, W.M., et al., Impact of a computerized physician order-entry system.
Journal of the American College of Surgeons, 2009. 208(5): p. 960-967.

Scott, I. and S. Jayathissa, Quality of drug prescribing in older patients. is there
a problem and can we improve it? Internal medicine journal, 2010. 40(1): p. 7-

18.

Ahmad, A., et al., Identification of drug-related problems of elderly patients

discharged from hospital. Patient preference and adherence, 2014. 8: p. 155.
56



66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Laine, L., GI risk and risk factors of NSAIDs. Journal of cardiovascular
pharmacology, 2006. 47: p. S60-S66.

Talley, N.J., et al., Nonsteroidal antiinflammatory drugs and dyspepsia in the
elderly. Digestive diseases and sciences, 1995. 40(6): p. 1345-1350.

Terrie, Y.C., Cooling the Fire of Heartburn. Pharmacy Times, 2010. 76(7).

Singh, P., S.S. Yoon, and B. Kuo, Nausea: a review of pathophysiology and
therapeutics. Therapeutic advances in gastroenterology, 2016. 9(1): p. 98-112.

Alwhaibi, A., et al., Prevalence and severity of dyspepsia in Saudi Arabia: A
survey-based study. Saudi Pharmaceutical Journal, 2020. 28(9): p. 1062-1067.

Becker, J.C., W. Domschke, and T. Pohle, Current approaches to prevent
NSAID-induced gastropathy—COX selectivity and beyond. British journal of
clinical pharmacology, 2004. 58(6): p. 587-600.

Piper, J.M., et al.,, Corticosteroid use and peptic ulcer disease: role of

nonsteroidal anti-inflammatory drugs. Annals of internal medicine, 1991.

114(9): p. 735-740.

Yegen, B.C., Lifestyle and peptic ulcer disease. Current pharmaceutical design,

2018. 24(18): p. 2034-2040.

Kolts, B.E. and S.R. Achem, Gastrointestinal side effects of nonsteroidal anti-
inflammatory drug use. Hospital Formulary, 1992. 27(1): p. 36-38+41.

Feldman, M. and M.E. Burton, Histamine2-receptor antagonists: standard
therapy for acid-peptic diseases. New England Journal of Medicine, 1990.
323(24): p. 1672-1680.

Burde, R., et al., Histamine inhibits activation of human neutrophils and HL-60
leukemic cells via H2-receptors. Naunyn-Schmiedeberg's archives of

pharmacology, 1989. 340(6): p. 671-678.

Sachs, G., J. Shin, and C. Howden, The clinical pharmacology of proton pump
inhibitors. Alimentary pharmacology & therapeutics, 2006. 23: p. 2-8.
57



78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Shin, J.M. and G. Sachs, Pharmacology of proton pump inhibitors. Current
gastroenterology reports, 2008. 10(6): p. 528-534.

Heidelbaugh, J.J., et al., Overutilization of proton-pump inhibitors: what the
clinician needs to know. Therapeutic advances in gastroenterology, 2012. 5(4):

p. 219-232.

Abraham, N.S., Proton pump inhibitors: potential adverse effects. Current
Opinion in Gastroenterology, 2012. 28(6): p. 615-620.

ADAMS, W.L., 4 critical evaluation of gastric antacids. Archives of Internal
Medicine, 1939. 63(6): p. 1030-1047.

Sontag, S.J., The medical management of reflux esophagitis. Role of antacids
and acid inhibition. Gastroenterology Clinics of North America, 1990. 19(3): p.
683-712.

Washington, N., Antacids and Anti Reflux Agents. 1991: CRC Press.

Reinke, C.M., J. Breitkreutz, and H. Leuenberger, Aluminium in over-the-

counter drugs. Drug Safety, 2003. 26(14): p. 1011-1025.

Jagadesh, K., Study of Acid Neutralizing Capacity of Various Antacid

Formulations. Asian Journal of Pharmaceutical Technology and Innovation,

2015. 3(12): p. 113-120.

Otrgba, M., L. Ko$mider, and A. Rzepecka-Stojko, Antiviral activity of
chlorpromazine, fluphenazine, perphenazine, prochlorperazine, and thioridazine

towards RNA-viruses. A review. European journal of pharmacology, 2020. 887:

p. 173553.
Gralla, R.J., Metoclopramide. Drugs, 1983. 25(1): p. 63-73.

Reddymasu, S.C., I. Soykan, and R.W. McCallum, Domperidone: review of
pharmacology and clinical applications in gastroenterology. Official journal of

the American College of Gastroenterology| ACG, 2007. 102(9): p. 2036-2045.

58



89.

90.

91.

92.

93.

94.

95.

96.

97.

McRorie Jr, J.W., R.D. Gibb, and P.B. Miner Jr, Evidence-based treatment of
frequent heartburn: the benefits and limitations of over-the-counter medications.

Journal of the American Association of Nurse Practitioners, 2014. 26(6): p. 330-
339.

Inadomi, J.M. and A.M. Fendrick, PPI use in the OTC era: who to treat, with
what, and for how long? Clinical Gastroenterology and Hepatology, 2005. 3(3):
p. 208-215.

Argyrou, A., et al., Risk factors for gastroesophageal reflux disease and analysis
of genetic contributors. World journal of clinical cases, 2018. 6(8): p. 176.

Murai, A. and M. Matsumoto, Present Status of Elderly Patients at Geriatric
Outpatient Clinics in Terms of Number of Clinics Consulted and Number of
Drugs Taken. Nippon Ronen Igakkai Zasshi. Japanese Journal of Geriatrics,

1993. 30(3): p. 208-211.

Sweileh, W., Pharmacotherapeutic analysis of non-steroidal antiinflammatory
drugs prescribed at rheumatology/orthopaedic clinics. J Al-Azhar University
Gaza, 2003. 6(2): p. 47-56.

Mosleh, M., Y.I. Aljeesh, and K. Dalal, Burden of chronic disease in the
Palestinian healthcare sector using Disability-Adjusted Life Years (DALY),
Palestine. Diversity and equality in health and care, 2016. 13(3).

Abu-Rmeileh, N.M., et al., Peer reviewed: mortality patterns in the West Bank,
Palestinian Territories, 1999-2003. Preventing chronic disease, 2008. 5(4).

Abukhdeir, H., et al., Factors affecting the prevalence of chronic diseases in
Palestinian people: an analysis of data from the Palestinian Central Bureau of
Statistics. Eastern Mediterranean health journal= La revue de sante de la
Mediterranee orientale= al-Majallah al-sihhiyah li-sharq al-mutawassit, 2013.

19(4): p. 307.

Palileo, C. and J.D. Kaunitz, Gastrointestinal defense mechanisms. Current

Opinion in Gastroenterology, 2011. 27(6): p. 543-548.

59



98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

Bandyopadhyay, D. and A. Chattopadhyay, Reactive oxygen species-induced
gastric ulceration: protection by melatonin. Curr Med Chem, 2006. 13(10): p.
1187-202.

Bitar, K., et al., Aging and gastrointestinal neuromuscular function: insights
from within and outside the gut. Neurogastroenterol Motil, 2011. 23(6): p. 490-
501.

Shorrock, C.J. and W.D.W. Rees, Overview of gastroduodenal mucosal
protection. The American Journal of Medicine, 1988. 84(2, Supplement 1): p.
25-34.

Bytzer, P. and J. Hallas, Drug-induced symptoms of functional dyspepsia and

nausea. A symmetry analysis of one million prescriptions. Alimentary

pharmacology & therapeutics, 2000. 14(11): p. 1479-1484.

Hallas, J. and P. Bytzer, Screening for drug related dyspepsia: an analysis of
prescription symmetry. European journal of gastroenterology &amp; hepatology,

1998. 10(1): p. 27-32.

Feldman, M. and A.T. McMahon, Do cyclooxygenase-2 inhibitors provide
benefits similar to those of traditional nonsteroidal anti-inflammatory drugs,

with less gastrointestinal toxicity? Ann Intern Med, 2000. 132(2): p. 134-43.

Sharratt, C.L., A.J. Norman, and C.J. Hawkey, Drug-induced gastrointestinal
disorders. Medicine, 2015. 43(4): p. 223-229.

Van Dijk, K.N., et al., Prescribing of gastroprotective drugs among elderly
NSAID users in the Netherlands. Pharmacy World and Science, 2002. 24(3): p.
100-103.

Forgacs, 1. and A. Loganayagam, Overprescribing proton pump inhibitors.

2008, British Medical Journal Publishing Group.

Vestergaard, P., L. Rejnmark, and L. Mosekilde, Proton pump inhibitors,
histamine H 2 receptor antagonists, and other antacid medications and the risk

of fracture. Calcified tissue international, 2006. 79(2): p. 76-83.

60



108.

109.

110.

111.

112.

113.

114.

115.

116.

Singh, G. and G. Triadafilopoulos, Epidemiology of NSAID induced
gastrointestinal complications. The Journal of rheumatology. Supplement, 1999.

56: p. 18-24.

Fraser, A., et al., The short-form leeds dyspepsia questionnaire validation study.

Alimentary pharmacology & therapeutics, 2007. 25(4): p. 477-486.

Abukhdeir, H.F., et al., Factors affecting the prevalence of chronic diseases in
Palestinian people: an analysis of data from the Palestinian Central Bureau of
Statistics. Eastern Mediterranean health journal = La revue de sante de la
Mediterranee orientale = al-Majallah al-sihhiyah li-sharq al-mutawassit, 2013.

19(4): p. 307-313.

Charlesworth, C.J., et al., Polypharmacy Among Adults Aged 65 Years and
Older in the United States: 1988-2010. The journals of gerontology. Series A,
Biological sciences and medical sciences, 2015. 70(8): p. 989-995.

Najjar, A., et al., Prevalence of chronic diseases in older Palestinian adults and

common pharmacological interventions: a cross-sectional study. The Lancet,

2021. 398: p. S40.

Wallace, J.L., Prostaglandins, NSAIDs, and gastric mucosal protection: why
doesn't the stomach digest itself? Physiological reviews, 2008. 88(4): p. 1547-
1565.

Bitar, K., et al., Aging and gastrointestinal neuromuscular function: insights
from within and outside the gut. Neurogastroenterology and motility: the official

journal of the European Gastrointestinal Motility Society, 2011. 23(6): p. 490.

Farsakh, N., et al., Dyspepsia in the general population in Jordan. Indian journal
of gastroenterology: official journal of the Indian Society of Gastroenterology,

2000. 19(2): p. 68-70.

Jaber, N., et al., Dietary and lifestyle factors associated with dyspepsia among
pre-clinical medical students in Ajman, United Arab Emirates. Central Asian

Journal of Global Health, 2016. 5(1).

61



117.

118.

119.

120.

121.

122.

123.

124.

Armstrong, D., Helicobacter pylori infection and dyspepsia. Scandinavian

Journal of Gastroenterology, 1996. 31(sup215): p. 38-47.

Ford, A.C., et al., Global prevalence of, and risk factors for, uninvestigated
dyspepsia: a meta-analysis. Gut, 2015. 64(7): p. 1049-1057.

Bangamwabo, J.B., et al., Prevalence and sociodemographic determinants of
dyspepsia in the general population of Rwanda. BMJ Open Gastroenterology,
2020. 7(1): p. e000387.

Bitwayiki, R., et al., Dyspepsia prevalence and impact on quality of life among
Rwandan healthcare workers: A cross-sectional survey. South African Medical

Journal, 2015. 105(12).

Tomita, T., T. Oshima, and H. Miwa, New approaches to diagnosis and
treatment of functional dyspepsia. Current gastroenterology reports, 2018.
20(12): p. 1-8.

Muhsen, K., et al., Prevalence and risk factors of Helicobacter pylori infection
among healthy 3-to 5-year-old Israeli Arab children. Epidemiology & Infection,
2006. 134(5): p. 990-996.

Fernandes, D.C.R. and A.J. Norman, Drug-induced gastrointestinal disorders.

Medicine, 2019. 47(5): p. 301-308.

Tolbert, M.K., Gastroprotective Therapy. Vet Clin North Am Small Anim Pract,
2021. 51(1): p. 33-41.

62



Appendices

Appendix A: Data Collection form

ﬁAJS\C;AAJS\Af\!\M

cedyg A A

Olaia) 1ag S slatih i) 138 Band b 435105 Cagun (530 2l s gl e oS i of g i) b

Aing JleSind e &ialdl ae L

) im el die Baxal) JSLEe & gaa g2 Bl Apiha gl A ladl) Aaals (e dieale Zollal i) 138

et caaddnll ) glaation 13la 5 Ak ) 45 o) (5l 5l

A saladl Al ) i jad ki Al al) 53 el A8y i) 1 e AaY) e G g gy il
Al e a 8 ASHLaa L L) 138 R 8 oS Laal Asa e el ISAYL 05 ol ¢ add

Ao gl 54 ol

coaSiglad St o jSLE ALY sda e LYl o st sla )
sdantly A8latiall il glaall 4818 Bg) B aay
Al all laaty) e 3 o

Al pall leaty) e 38l Y o

63



¥ e

i) i

Dyl -

S S3gaal -

e il Gusy sl g sl galae] S el g giad) -
Ja) (llae T el el A -
e A Aie iAWY Se -

Y tema i lla Ja -

1000-801 800-601 600— 401400 e Ji ?‘fuj!\ Dbnall Al (5 Hedd) Jaal Jaxe 2 Lo -

1000 ¢ sSi
Y e W Jeat Ja -

Y e A Gl o -

64



f Gl & 5l

flgia Alad A Dajall G2l e

Tlaagy Lgdgliti 30 Log) 23 oS

?&,3\54‘;{\ oda R La -

Y oand Ph eV Jal e aeadl JSLie e gL pmii Ja -
$USLaal) 038 (e (sl ard il sl (IS

(b o) B Aal) o gl al) aagd) jue [

¢ Opalal el P (el 1 ) S 4 -
APPYRY O

Loglis e o B8 [

oeilbs e (g s LB e e [

gl e M asdlis e e [

28 g bt [

¢ et A PR (Lo s dae s oY) Rpasd) bzl o pmpall i A -
APPYRY O

Loglis pe 0 B8 [

il e (Mg suhE e e

65



g m¥lis pe M aslls e e

S 5 Lesa3 e

(sl By 3 A8 Al ) gd) sl b 48 ja

¢ bl el A (i el 138 ) S5 A

2y

Logdi B e (e B

el e e (g sVl 3 50 O

g om¥hs e (M asdls je (g

S 5 Lesy3 e

¢ et JA) DA (e s cdee casi oS) Bpasd) bl e (el A5
a2y

Logdi B e (e B

el 3 e (g sVl e (s

g sVl e (I aslli3 e

S o) Lesy3 e

(Al ) 5anal) cya (mand) gy gmdll) i je glad)
¢ bl Gasedll DA G all 138 ) S8 A

Y

Lol 3 a e 8

66



el e (N g suVLE e (g

g se¥lis je M aslls e e

S o) Lesa B e

¢ et JA) DA (e s cdee casi oS) Bpasl) bl e (el 35 s
NPT

Lgdi 3 e (e B

el e (N g suVLE e (g

g se¥l3 50 M aslls e e

S o) Lasa s e

(L G09S Q) Qo (Baral)l L) L2 pally jgrdll) LR

¢ Canalall (el DA G pad) 138 ) S5 A

NPT

Logdi 3 e (e

el 3 e (g sVl s e e

g se¥li3 50 M aslls e e

S o L s e

¢ Goed o) DA (Lt s cdae cas (JSI) sl cllalill e aall il s
NPT

Logd 3 e (e 8

67



seillsse g suVlije e O
gomld e M asdlis e e [
A hesd e [

ol Gedll DA zle ) JSY S Gal e Yo el -

sl a1
ozl U

‘;‘g)at\;ﬁ)ﬁﬂ U

Lo ,S3 W e o sanall iy 33 Bl An i e (5,3 JSLEW
Gand) JSLie Caganl Ul Jlim Ja -

¢ Jaxinss 13Le aad o all IS 13

alal il aSa g a8 glal My |84

68



Appendix B: IRB approval

An-Najah National University y '- Aol rlaanil) Aalin
Faculty of medicine & Health : ] gL
Sciences ek RN

Institutional Review Board = ) bt BN

Ref : Mas. Oct, 2020/35
IRB Approval Letter

Title of Research:

Upper Gastrointestinal Complications and Treatment among paticnts with Chronie
Ihiseases : A Cross sectional Study from Palestine

Submitted by:
Deema Tumeh

Supervisor:

Rawa Al Ramahi

A[llpmred:
Y October 2021

Your Study Title *Upper Gastrointestinal Complications and Treatment among patients
with Chronic Diseases : A Cross sectional Study from Palestine.” reviewed by An-Najah
National University IRB commitiee and was approved on 31" October 2021

ot
Hasan Fitian, MD

IRE Committes Chairman ‘

Nablug - P.0 Box -7 or 707 | Tal (970) (09} 2342902/4/7/8/14 | Faxirile (970} (09} 2342910| E-mall
hgiginajah.edu
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Appendix C: form For Hospital
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Appendix D: The rest of medications used by the patients

Medication Frequency (%)
N=400
Enalapril 26(6.5)
Piroxicam 25(6.3)
Amlodipine 24(6.0)
Dapagliflozine 24(6)
Sulfasalazine 23(5.8)
Rosuvastatin 21(5.3)
Sitagliptin 20(5)
Carvedilol 18(4.5)
Sulpiride 16(4)
Clopidogrel 14(3.5)
Atenolol 13(3.3)
Levothyroxine 13(3.3)
Leflonamide 13(3.3)
Formoterol 12(3)
Glimepiride 12(3)
Budesonide/ formoterol 12(3)
Hydroxychloroquine 12(3)
Losartan 12(3)
Esomeprazole 11(2.8)
Contraceptive pills 11(2.8)
Chlordiazepoxide/ clindium bromide 11(2.8)
Orphenadrine/ paracetamol 11(2.8)
Prednisolone 11(2.8)
Methotrexate 10(2.5)
Mycophenolate 10(2.5)
Triamcinolone 10(2.5)
Apixaban 10(2.5)
Paracetamol 10(2.5)
Furosemide 9(2.3)
Adalimumab 9(2.3)
Hydrocortisone 8(2)
Folic acid 8(2)
Budesonide 8(2)
Vitamins 7(1.8)
Gliclazide 7(1.8)
Indacaterol/ glycopyrronium 7(1.8)
Amlodipine/Valsartan 6(1.5)
Celecoxib 6(1.5)
Carbidopa-Levodopa 6(1.5)
Nintedanib 6(1.5)
Sitagliptin/metformin 5(1.3)
Cyclobenzaprine 5(1.3)
Calcium 5(1.3)
Aluminum hydroxide/magnesium 5(1.3)
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hydroxide

Naproxen 5(1.3)
Alpha-D3 4(1)
Darbepoeten alfa 4(1)
Iron 4(1)
Pirfenidone 4(1)
Mesalazine 4(1)
Ramipril 4(1)
Candesartan 4(1)

Etanercept 3(0.8)

Others 41(10.3)
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Appendix E: The rest of figures

1.Dyspepsia severity according to gender (insignificant)

2.Dyspepsia severity according to the living place (insignificant)
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3.Dyspepsia severity according to income monthly (insignificant)

4.Dyspepsia severity according to working (insignificant)
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5.The kind and frequency of gastro protective medications
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