Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

ORIGINAL ARTICLE

Analgesic and Proton Pump Inhibitor Combinations in
Prescriptions: An Insights from the Southeastern Region of
Bangladesh

Md Abdus Samadd', Ashfia Tasnim Munia?, Most. Jannatun Ferdousi', K. M. Yasif Kayes Sikdar}, Mohammad
Ashraful Islam*, A. S. M. Monjur Al Hossain?, Md. Raihan Sarkar?

Department of Pharmacy, Faculty of Pharmacy, University of Dhaka, Dhaka-1000, Dhaka, Bangladesh.

Institute of Statistical Research and Training, University of Dhaka, Dhaka-1000, Dhaka, Bangladesh.

Department of Pharmaceutical Technology, Faculty of Pharmacy, University of Dhaka, Dhaka-1000, Dhaka, Bangladesh.
Department of Pharmacy, University of Asia Pacific, Dhaka-1205, Dhaka Bangladesh.

1
2
3
4

ABSTRACT

Introduction: Analgesics the pain-reliever, sometimes concomitantly prescribed with anti-ulcerant to alleviate the
as-usual peptic ulceration side effects. This study evaluated the prescription patterns of the together used analgesics
and proton pump inhibitors (PPIs) in the southeastern region of Bangladesh. Materials and methods: A total of 400
prescriptions were collected containing non-opioids (Paracetamol, Ketoprofen, Diclofenac, Ibuprofen, and Naprox-
en) and opioids (Tramadol and Buprenorphine) in combination with different PPIs (Omeprazole, Esomeprazole,
Rabeprazole, Pantoprazole, and Dexlansoprazole). Data were processed and analyzed using the Statistical Package
for the Social Sciences (SPSS) software version 25.0. The age variable was divided into groups such as the child (0-14
years), young (15-24 years), adult (25-40 years), and senior adult (41-60 years). The association between categorical
variables was determined using Chi-square statistics. The significance level was set at P value < 0.05. Results: 198
(49.5%) of the 400 prescriptions were female, 202 (50.5%) were male, while 180 (45%) were adult patients (25-40
years). Esomeprazole was the most often prescribed PPls, accounting for 29.75% of overall PPls. Notably, 6.75%
of omeprazole was suggested with diclofenac sodium, while 9.25% of paracetamol prescriptions were lack of PPIs.
40.50% of prescriptions contained essential medicines. At prescription errors, the lack of generic names (95%) was
more prominent, followed by the absence of patient names (50.3%). Conclusion: Paracetamol and Esomeprazole
were the most prescribed analgesics and PPls. National and international guidance should be followed during the
prescribing of antibiotics, analgesics, and PPls.
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INTRODUCTION

Pain-relieving medications such as analgesic can
be classified into two groups namely opioids and
non-opioids. However, some antidepressants and
anticonvulsants are also used as analgesics (for
neuropathic pain) for their ability to inhibit nociceptive
transmission [1].

Opioids (e.g., morphine, codeine, and buprenorphine)
mainly stimulate selective G protein-coupled receptors
and reduce neuronal stimulation as well as prevent the

especially NSAIDs (Non-Steroidal Anti-Inflammatory
Drugs), reduce the activity of cyclooxygenase enzymes
(the COX-1 and COX-2 iso-enzymes) [2,3]. Adverse
effects (AE) of Opioid gastro-enteropathy include
ulcers and ulcerated strictures, which respond poorly
to medical management and endoscopic balloon
dilatation. Most of these cases need surgical intervention
[4]. While NSAIDs provide a barrier in optimizing their
efficacy in pain treatment with gastrointestinal (Gl) for
long-lasting reduction of the stomach [5] acid-flow
and cardiovascular side effects are the most significant
unfavorable effects [6].

Based on research carried out by the American College
of Gastroenterology Committee, up to 25% of chronic
NSAID users could get ulcer disease [7,8], with 2-4%
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bleeding or perforating. [9,10]. These gastrointestinal
incidents lead to over 100,000 hospitalizations in the
United States each year, among them 7,000 and 10,000
fatalities, were classified as high-risk [11].

A meta-analysis found that individuals using NSAIDs
had a relative risk of these problems of around 2.4
fold overall [12]. However, this relative risk was
considerably increased patient’s severity in distinct high-
risk categories [13]. Proton-pump inhibitors (PPls) are
a kind of medication that reduces stomach acid output
significantly and long-term. They irreversibly inhibit the
proton pump H+/K+ ATPase in the gastrointestinal tract
[14]. PPIs are used in combination with analgesics to
alleviate Gl issues caused by opioids and NSAIDs, such
as bleeding and acidity [5,15].

A study of India showed that PPIs were most frequently
combined with NSAIDs because of the ulcerate problems
while pantoprazole was the most prescribed PPIs roughly
50% of the whole sample [16]. Another study revealed
that the percentage of PPIs prescribing was higher among
the analgesic containing prescriptions than the non-
analgesic containing prescriptions (92.3 % vs. 76.0 %
respectively) [17]. Furthermore, one Bangladeshi study
found that 23.32% of overall prescribed medications
were anti-ulcerant while analgesics were 20.76%
which was roughly similar to each other [18]. PPIs and
analgesic combinations were positively correlated to
Spearman’s rank correlation coefficient analysis [18].
Among the most prescribed medicine esomeprazole
was prominent medicine while paracetamol was the
leading analgesic agent [18].

This investigation aims to discover the patterns and
observe the relationship between the concurrent use
of analgesics and PPIs throughout the southeastern
region of Bangladesh—furthermore, it also analyzes
other practices, such as omission errors of the analgesic
containing prescriptions. Though some of the studies
based on the analgesic and proton pump inhibitor
were done in previous time [16,17,18], as per our
best knowledge the investigation of PPIs and analgesic
combinations was not conducted in southeastern region
of Bangladesh. This study will be helpful to find out
the combinations of PPls and analgesic which was
frequently prescribed by the physicians and prescription
errors analysis will be helpful to promote the rational
use of PPls and analgesic.

MATERIALS AND METHODS

Study design

This cross-sectional study was designed to check out
the patterns of the analgesics (Ketoprofen, Diclofenac,
Etoricoxib, lbuprofen, Naproxen, and Tramadol) and
the concurrently prescribed anti-ulcers (Omeprazole,
Esomeprazole, Rabeprazole, Pantoprazole, and
Dexlansoprazole) drugs in southeastern region of

Bangladesh during the February 2021 to September
2021.

Study population, data collection, and inclusion and
exclusion criteria

Data were collected from randomly selected various
southeastern region hospitals of Bangladesh. Only those
prescriptions had analgesic agents in their medications
were considered for evaluation. All kind of aged
population were included with their respective consent.
However, those persons were unable to provide consent
were disregard for this study. Besides of analgesic and
PPIs, other prescriptions’” data such as the generic
name of drugs, patients’ name, age, handwriting, date,
physicians’ signature, gender, diagnosis, essential
medicines prescribing rate, and sociodemographic
characteristics of the participants were noted. Data were
collected through the student of Bachelor of Professional
Pharmacy after providing a rigorous training by
corresponding author. The prescriptions were collected
directly from the participants by taking pictures on the
phone with the consent of them. One prescription were
gathered from one participant. Without consent form,
no other questionnaire form was developed and the
study was conducted solely based on the prescription
analysis.

Study validation

Before beginning the original research, the study
design was evaluated by two public health specialists,
and a pilot analysis (n = 41) was conducted. The
overall uniformity of the participants’ answer data was
determined using Cronbach’s alpha (0.83) and test-retest
reliability employing the intra-class correlation value
(0.77) from the pilot analysis.

Sample size determination and sampling technique
The range of the study was throughout the southeastern
region of Bangladesh while the targeted population were
roughly 28 million [19]. As per the Raosoft®-the sample
size calculator-determined 385 as minimum sample
size with a 95% confidence level at 50% response
distribution. However, 3.89% sample was regarded as
the non-responsive that led to the final sample size of
this study was 400. The consecutive random sampling
method were applied to select prescriptions among
the target population. No specific department were
prioritized and all prescriptions were collected through
the outdoor unit of the hospitals. Entirely data were
obtained physically and in front of the hospitals after
getting permission of the patients.

Study measures

After collecting the prescriptions, they were analyzed
based on the presence of analgesics and the concurrently
used anti-ulcer medications. Further analyses were
performed on different sociodemographic characteristics
such as age and gender. The age variable was divided
into groups such as the child (0-14 years), young (15— 24
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years), adult (25-40 years), senior adult (41-60 years),
and older (above 60 years) [18]. Only omission errors
of the prescriptions, such as name, age, gender, date,
prescribers’ identity, diagnosis, strength, and generic
name, were considered. The presence of the essential
medicines was calculated based on the WHO model list
of essential drugs - 22nd list, (2021).

Data analysis

All collected data from the prescriptions were
manually entered in MS Excel. Data were processed
and analyzed using the SPSS (Statistical Packages for
the Social Sciences) version 25.0. To summarize the
data, descriptive statistics were employed. In contrast,
categorical variables were given as frequency and
percentages. The connection between categorical
variables was assessed using the Chi-square test, and the
significance level was chosen at p value < 0.05.

Ethical Clearance

Every respondent’s consent was taken in writing before
participating in the research survey. Moreover, the study
was carried out following the Helsinki Declaration. It
was solely a survey with no risk of harm to humans
or animals and was not part of clinical research. The
participant’s personal information was kept confidential.
However, before the study, permission (Ref. No.:
Pharm. B/177/20-21) was taken from the Department of
Pharmacy, University of Dhaka.

RESULTS

A total of 400 prescriptions were evaluated in this
investigation (Table 1). The analgesics prescribing ratio
was similar to both types of gender (50.5% for male
vs. 49.5% for female), while the maximum number of
patients (45%) belonged to the adult category (25-40
years). Among the rest, 27.8% (n = 111) of patients were
between 41-60 years, while elderly patients were only
5.3% (n = 21) (Table I). The pediatric patients were
comparatively lower than the young patients (5.8% vs.
16.3%, respectively).

Table I: Socio-demographic characteristics of sample patients.

Characteristics Frequency (%)

Gender Female 198 (49.5)
Male 202 (50.5)

Age <14 (child) 23 (5.8)
group 15-24 (young) 65 (16.3)
25-40 (adult) 180 (45.0)
41-60 (senior adult) 111 (27.8)

>60 (older) 21(5.3)

In this study, 14 different analgesics were prescribed in
the prescriptions. Among the prescribed analgesics, the
majority were (71.42% and n = 10) NSAIDs, 14.28%
(n = 2) were muscle relaxants, and one was recorded
as opioids (n = 1 and 7.14%). Paracetamol was the
most frequently prescribed analgesic (n = 120 and
30.5%) (Table 1), while Ketorolac (n = 66 and 16.5%)
followed the order. The least prescribed analgesic
was Dexibuprofen, Tramadol, Mefenamic acid, and
Tenoxicam (n = 1 and 0.3%) (Table II).

Table II: Frequency distribution of analgesics and PPIs

(generic wise) in collected prescription.

Analgesic Frequency Proton Pump Frequency (%)
(Generic) (%) Inhibitors (PPls)
Paracetamol 122 (30.5) Esomeprazole 119 (29.75%)
Aceclofenac 50 (12.5) Rabeprazole 95 (23.75%)
Diclofenac 57 (14.2) Omeprazole 94 (23.50%)
Ketorolac 66 (16.5) Pantoprazole 31 (7.75%)
Etorcoxib 38(9.5) Dexlansopra- 7 (1.75%)
zole
Naproxen 37(9.25) No PPI 54 (13.50%)
containing
prescriptions
Ibuprofen 7 (1.75)
Indometh- 8(2.0)
acin
Tenoxicam 1(0.25)
Mefenamic 1(0.25)
acid
Baclofen 2 (0.50)
Dexibupro- 1(0.25)
fen
Tiemonium 9 (2.25)
Tramadol 1(0.25)

A total of 346 prescriptions contained PPls, in contrast
to 400 prescriptions. Among them, the most frequent
PPIs was Esomeprazole (29.75%). Rabeprazole was
the second most (23.75%), while Omeprazole was
near to Rabeprazole (23.50% vs. 23.75%, respectively)
(Table I1). However, one-eighth (13.50%) of analgesics
containing prescriptions do not have PPIs (Table I1).

The Spearman rank correlation was performed to see
the correlation between PPIs and other categories such
as analgesic, age group, and gender. While only PPIs-
analgesic exhibited a positive association (Correlation
coefficient 0.261), other groups such as age groups and
sex showed negative association (Correlation coefficient,
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-0.31 and -0.043, respectively).

In age groups, adult patients were prescribed more
analgesics (n = 180, 45%) than other age groups (Table
). In comparison to other groups, elderly patients (n
= 21, 5.25%) received the least number of analgesics,
while the child group (n = 23, 5.75%) followed them.

Table IlI: Prescription pattern of different analgesic accord-

ing to age group.

Analge- Age group
s'::rfccsf 0-14 1524  25-40  41-60 (Se- 60>
(Child)  (Young) (Adult) nior adult) (Older)
Parac- 4.5% 4.5% 13.25% 7.0% 1.25%
etamol (18) (18) (53) (28) (5)
Ace- 0% 1.5% 5.5% 4.75% 0.75%
clofenac (6) (22) (19) (3)
Di- 0% 2.5% 6.5% 4% 1.25%
clofenac (10) (26) (16) (5)
Ketorolac ~ 0.5% 3.5% 8% 4% 0.5%
(2) (14) (32) (16) (2)
Etorcoxib 0 % 2% 5% 2.5% 0 %
(8) (20) (10)
Naproxen  0.5% 1.5% 3.25% 3.5% 0.5%
(2) (6) (13) (14) (2)
Ibuprofen  0.25% 0% 0.75% 0.75% 0 %
(1) (3) (3)
Indometh- 0 % 0 % 1.5% 0.5% 0 %
acin (6) (2)
Tenoxi- 0 % 0.25% 0% 0% 0 %
cam (1)
Mefenam- 0 % 0 % 0.25% 0 % 0 %
ic acid (1)
Baclofen 0 % 0 % 0.5% 0 % 0%
(2)
Dexibu- 0 % 0.25% 0 0 % 0 %
profen (1)
Tiemoni- 0% 0.25% 0.5% 0.75% 0.75%
um (1) (2) (3) (3)
Tramadol 0 0/0 0 0/0 0 % 0 O/o 0.25%

(1)

Table 1V: Prescription pattern of different PPls (Proton pump

inhibitor) according to age group.

Age Prescribed PPIs
Group Ome- Es- Rabep-  Pan- Dex- No
prazole ome- razole topra- lanso- PPI
pra- zole pra-
zole zole
0-14 .25% 75% 0.5% 0.0% 0.0% 4.25%
(child) (1) (3) (2) (0) (0) (17)
15-24 4% 4.75% 4.5% 1.5% 0.0% 1.5%
(young) (16) (19) (18) (6) (0) (6)
25-40 12.25%  14% 10.25% 2.75% 1.25% 4.5%
(adult)  (49) (56) (41) (1) (5) (18)
41-60 5.75% 9.25% 7.25% 2.5% 0.5% 2.5%
(senior  (23) (37) (29) (10) (2) (10)
adult)
60 > 1.25% 1% (4)  1.25% 1% (4)  0.0% 0.75%
(older)  (5) (5) (0) (3)

A Chi-square test of independence was conducted to
assess the relationship between patients’ age groups
and the presence of PPls (Proton pump inhibitor) in
their prescriptions. There was a significant relationship
between the two variables where x? (20, 400) = 87.201,
p = 0.001, with the significance value set at P < 0.05
(Table 1V).

Results showed that (Table V) the combinations
of  Paracetamol-Esomeprazole and  Diclofenac-
Omeprazole were the highest prescribed PPls-analgesic
combination (6.75%). In contrast, some analgesics
and PPls combinations were not prescribed, such as
Naproxen-Dexlansoprazole,  Ibuprofen-Pantoprazole,
and Pantoprazole-Indomethacin, etc. Paracetamol,
Diclofenac sodium, and Etoricoxib were prescribed
with all five PPIs in the collected prescriptions (Table V).

Table V: Prescription pattern of analgesics with PPI.

An independent chi-square test assessed the relationship
between age group and analgesic. There was a significant
relationship between the two variables, x* (56, 400) =
95.729, p = 0.001, where the value of significance was
set at p < 0.05 (Table IlI).

From the age group and PPIs cross table, like analgesics,
most PPIs were prescribed for adult participants (40.5%
of the total population). In comparison, the lowest
frequent PPls were noticed in the child group (1.5% of
the total population) (Table 1V).

110

Analge- Most prescribed PPIs with analgesics according to
sics generic
Ome- Esome- Rabep- Pan- Dex-  No PPI
prazole prazole razole topra- lanso- (54)
(94) (119) (95) zole pra-
(31 zole
(7)
Parac- 6% 6.75% 5% 3% 0.5%  9.25%
etamol (24) (27) (20) (12) (2) (37)
Ace- 4% 5% 3% 0.25% 0.0% 3% (1)
clofenac  (13) (20) (14) (2) (0)
Di- 6.75%  5(20) 2% (8) 0.25% 0.25% 0% (0)
clofenac  (27) (1) (1)
Ketoro-  2.75%  4.25%  5.75% 3% 0.5%  0.25%
lac (11) (17) (23) (12) (2) (1)
CONTINUE
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Table V: Prescription pattern of analgesics with PP1. (CONT’)

Analge- Most prescribed PPIs with analgesics according to
sics generic
Ome- Esome- Rabep- Pan- Dex-  No PPI
prazole prazole razole topra- lanso- (54)
(94) (119) (95) zole pra-
(31) zole
(7)

Etorcox-  1.5% 2.25% 5% 0.25% 0.25% 0.25%
ib (6) 9) (20) (1) (1) (1)
Naprox-  1.5% 3.5% 1% (4) 0.5(2) 0.0% 2.75%

en (6) (14) (0) (11)
lbupro-  0.25% 1% 4) 0.25%  0.0% 0.0%  0.25%
fen (1) (1) (0) (0) (1)

Indo- 1% (4) 0.5% 0.25%  0.0% 0.0%  0.25%
metha- (2) (1) (0) (0) (1)
cin
Tenoxi-  0.0% 0.0% 0.25%  0.0% 0.0% 0% (0)
cam (0) (0) (1) (0) (0)
Me- 0.25% 0.0% 0.0% 0.0% 0.0% 0% (0)
fenamic (1) (0) (0) (0) (0)
acid
Baclofen  0.0% 0.5% 0.0% 0.0% 0.0% 0% (0)
(0) ) (0) (0) (0)
Dexibu-  0.0% 0.0% 0.25%  0.0% 0.0% 0% (0)
profen (0) (0) (1) (0) (0)
Tiemo-  0.25% 1% (4) 0.5%  0.25% 0.25% 0% (0)
nium (1) (2) (1) (1)
Trama- 0.0% 0.0% 0.0% 0.0% 0.0%  0.25%
dol (0) (0) (0) (0) (0) (1)

A Chi-square test of independence was calculated to
assess the relationship between the presence of PPIs and
analgesics. A significant relationship between the two
variables was found in our study with the value of ¥?
(70, 400) = 189.12 and p = 0.001, where the value of
significance was set at P < 0.05 (Table V).

A total of half (50.50%, n = 202) of prescriptions were
found to be devoid of any essential drugs. The single
essential drug was detected in 40.50% (n = 162) of the
prescriptions (Table VI). A substantial amount of omission
prescription errors was also detected and categorized
(Table VI). Most prescriptions had no diagnosis (70%) or
generic medicine name (95%). Half of the prescriptions
missed the patient’s identity (50.3%). Furthermore, a
few prescriptions missed gender (2.5%), date (6%), and
strength of the medications (1.7%). lllegible handwriting
was also detected in 13.25% of prescriptions (Table VI).

Table VI: Essential drugs and prescription errors analysis.

Errors Frequency Percentage
At least one essential drugs containing 162 40.50%
Errors of omission linked to prescriber
Patient’s full name was not written 205 50.3%
Age not mentioned 0 0
Gender not mentioned 10 2.5%
Prescription date not mentioned 24 6%
Prescriber information not mentioned 7 1.75%
CONTINUE

Table VI: Essential drugs and prescription errors analysis.
(CONT.)

Errors Frequency Percentage
Errors of omission linked to prescriber
Diagnosis not mentioned 280 70%
Illegible handwriting 53 13.25%
Errors of omission linked to medicine
Strength not mentioned 6 1.5%
Generic name not used 380 95%

DISCUSSION

The Analgesic induces gastric problems and sometimes
turns into a severe case, even death. In 1997, the death
rate of NSAID-induced upper gastrointestinal bleeding
and perforation problems was 14.7%, while it increased
to 20.9% in 2009 [20]. One study in Dhaka Medical
College (DMC) recommended not taking non-opioid
analgesics such as NSAIDs and Paracetamol more than
ten days in a row [21]. After several severe fatalities,
physicians prescribed analgesics with a PPls combination
to handle the upper gastrointestinal bleeding. Outcomes
indicate that most of the analgesics were NSAIDs, while
paracetamol 30.5% was the most prescribed analgesic.
Analyzing the combination therapy, most paracetamol
was not combined with PPIs (9.25% of the total), and
Diclofenac was found to be used in combination with
Omeprazole (6.75% of the total). A previous study shows
that physicians prescribe non-opioids more than Opioids
analgesics. Ketoprofen, Diclofenac, and Celecoxib were
among the most frequently prescribed analgesics [22].
Our study’s outcomes were approximately similar to
those in that Paracetamol, Diclofenac, and Ketorolac
were the most used analgesics, respectively (Table II).

In South-Western Nigeria, NSAIDs were the most
prescribed analgesic, accounting for 74.8% of the
total prescribed analgesic [23]. Opioid analgesic was
only 12% of the total and the least percentage of other
analgesic [23]. This study also detected the same results;
paracetamol and Diclofenac (1.25% of the total) were
the most prescribed analgesics, whereas tramadol was
prescribed only once (0.25% of the total). However,
outcomes were not revealed in another American study
where Opioids were the third most prescribed medicines
(12% of the total) [24]. Non-opioids are more helpful for
assiduous inflammatory pain than Opioids, especially
for elderly patients, because of safety issues such as
hepatotoxicity and nephrotoxicity. Furthermore, opioids
and non-opioid prescribing may vary to geological
differences.

Most suggested analgesic paracetamol was prescribed
more frequently to adult group patients (25-40 years
old) than others. Moreover, this random sampling survey
showed that analgesics were prescribed more to adult
groups than others (Table Ill). The outcomes indicate
that adult patients were more involved in pain-related
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problems than other age groups. Furthermore, NSAIDs
also were used for some mental-related issues for the
young generation [25].

In Goyal and Gor’s survey, Pantoprazole was the most
prescribed study drug, followed by Ranitidine [26].
In this study, however, the most prescribed PPls was
Esomeprazole (29.75%), followed by Rabeprazole
(23.75%) and Omeprazole (23.50%). No H2 blockers
are not reported in this study. Physicians may be more
aware of the therapeutic advantage of PPIs over H2
blockers, that PPIs had a significantly higher healing
rate than H2 blockers for gastrointestinal bleeding/ulcer
[27].

Prescription errors have a severe effect on patient safety.
These errors can occur at all medication use phases,
such as ordering, prescribing, dispensing, distribution,
and administration [28]. Detection of these errors is
essential, which supports a safe health system. Among the
various prescription errors, missing generic names and
diagnoses were the most frequent (Table VI). In certain
countries, such as Malaysia, researchers have found a
lack of prescriber interest in generic prescription and the
effectiveness of generic prescribing, while physicians
in the United States of America are in favor of generic
prescribing [25,26]. The lack of a diagnosis might lead
to severe consequences. Patients do not obtain adequate
treatment if they do not have a diagnosis. Diagnosis
offers information about the patient’s illness status to
both the patient and the dispenser [29].

World Health Organization (WHO) indicates a branch
of medicine in their 22nd essential drug list (2021),
recommended for reducing mistakes and better
treatment. Despite the availability of the most recent
essential drug list, more than half of the gathered
prescriptions (50.50%) did not contain any essential
medicines. Prescribing fewer essential medications
suggests that the doctor needs to be more careful with
the patient’s prescription costs or be informed of the
advantages of prescribing essential drugs.

CONCLUSION

Analgesics are primarily used for the treatment of pain.
This study analyzed the current prescription trends of
analgesics and PPls in terms of their use in combination
therapy. Results of this study showed that essential drugs
and PPIs were avoided to a greater extent with analgesics.
Paracetamol and Esomeprazole were this study’s
most prescribed analgesic and PPIs combinations. No
significant correlation was found between age groups,
and gender to analgesics in collected prescriptions. In
addition, the writing of medicine’s generic name in
prescriptions must be encouraged and promoted. To
minimize side effects and cost issues, analgesics, PPls,
and should be provided wisely in accordance with
national and international guidance.

ACKNOWLEDGEMENT

All authors of this study acknowledge the participants’
contribution and the Department of Pharmacy,
University of Dhaka.

REFERENCES

1.  Lee MC, Abrahams M. Chapter 18 - Pain and
analgesics. In: Bennett PN, Brown MJ, Sharma P,
editors. Clinical Pharmacology (Eleventh Edition).
Oxford: Churchill Livingstone; 2012. pp. 278-294.
doi:10.1016/B978-0-7020-4084-9.00057-4

2. Bally M, Dendukuri N, Rich B, Nadeau L, Helin-
Salmivaara A, Garbe E, et al. Risk of acute
myocardial infarction with NSAIDs in real world
use: bayesian meta-analysis of individual patient
data. BMJ. 2017;357: j1909. doi:10.1136/bmj.
1909

3. Lanas A, Chan FKL. Peptic ulcer disease. The
Lancet. 2017;390: 613-624. doi:10.1016/S0140-
6736(16)32404-7

4.  Mahajan R, Gupta Y, Singh A, Dhiman P,
Midha V, Kakkar C, et al. Clinical profile and
outcomes of opioid abuse gastroenteropathy: an
underdiagnosed disease entity. Intest Res. 2020;18:
238-244. doi:10.5217/ir.2019.00104

5.  Gwee KA, Goh V, Lima G, Setia S. Coprescribing
proton-pump inhibitors with nonsteroidal anti-
inflammatory drugs: risks versus benefits. ] Pain
Res. 2018;11: 361. doi: 10.2147/)JPR.S156938.

6. Gadzhanova S, llomaki J, Roughead EE. COX-2
inhibitor and non-selective NSAID use in those at
increased risk of NSAID-related adverse events:
a retrospective database study. Drugs Aging.
2013;30: 23-30. doi:10.1007/s40266-012-0037-9

7. Larkai EN, Smith JL, Lidsky MD, Graham DY.
Gastroduodenal mucosa and dyspeptic symptoms
in arthritic patients during chronic nonsteroidal
anti-inflammatory drug use. Am J Gastroenterol
Springer Nat. 1987;82.

8. Laine L. Nonsteroidal anti-inflammatory drug
gastropathy. Gastrointest Endosc Clin. 1996;6:
489-504.

9. Bombardier C, Laine L, Reicin A, Shapiro D,
Burgos-Vargas R, Davis B, et al. Comparison of
upper gastrointestinal toxicity of rofecoxib and
naproxen in patients with rheumatoid arthritis. N
Engl )] Med. 2000;343: 1520-1528. doi: 10.1056/
NEJM200011233432103.

10. Silverstein FE, Faich G, Goldstein JL, Simon LS,
Pincus T, Whelton A, et al. Gastrointestinal toxicity
with celecoxib vs nonsteroidal anti-inflammatory
drugs for osteoarthritis and rheumatoid arthritis:
the CLASS study: a randomized controlled trial.
Jama. 2000;284: 1247-1255. doi: 10.1001/
jama.284.10.1247.

11. Singh G, Triadafilopoulos G. Epidemiology of
NSAID induced gastrointestinal complications. |

112 Mal ] Med Health Sci 20(4): 107-113, July 2024



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Rheumatol Suppl. 1999;56: 18-24.

Wolfe MM, Lichtenstein DR, Singh G.
Gastrointestinal ~ toxicity ~ of  nonsteroidal
antiinflammatory drugs. N Engl ] Med. 1999;340:
1888-1899.

Gabriel SE, Jaakkimainen L, Bombardier C. Risk
for serious gastrointestinal complications related
to use of nonsteroidal anti-inflammatory drugs: a
meta-analysis. Ann Intern Med. 1991;115: 787-
796.

Shin JM, Sachs G. Pharmacology of Proton Pump
Inhibitors. Curr Gastroenterol Rep. 2008;10: 528—
534. doi: 10.1007/s11894-008-0098-4.

Williams RE, Bosnic N, Sweeney CT, Duncan
AW, Levine KB, Brogan M, et al. Prevalence of
opioid dispensings and concurrent gastrointestinal
medications in  Quebec. Pain Res Manag
] Can Pain Soc. 2008;13: 395-400. doi:
10.1155/2008/435738.

Kujur A, Ekka NMP. A Study on the Prescribing
Pattern of Proton Pump Inhibitors in the General
Surgery Wards of Premier Medical Institute in
Eastern India. IOSR J Dent Med Sci. 2020;19: 16—
20. doi:10.9790/0853-1911021620

Masoodi I. Prescription pattern of proton pump
inhibitors among adults: A drug utilization
study in the western region of Saudi Arabia.
Int ] Med Dev Ctries. 2019; 1. doi:10.24911/
JIMDC.51-1552663163

Rahman MM, Munia AT, Sikdar KMYK, Sarkar MR.
A cross-sectional study on current prescription
trends and errors in outpatient department of
a Bangladeshi secondary care district hospital.
Perspect Clin Res. 2022;13: 161-167.doi:10.4103/
picr.PICR_245_20
PHC2011PreliminaryReport.pdf. Available: https://
bbs.portal.gov.bd/sites/default/files/files/bbs.
portal.gov.bd/page/7b7b171a_731a_4854_8e0a_
f8f7dede4a4a/PHC2011PreliminaryReport.pdf
Straube S, Tramur MR, Moore RA, Derry S,
McQuay HJ. Mortality with upper gastrointestinal
bleeding and perforation: effects of time and
NSAID use. BMC Gastroenterol. 2009;9: 41.
doi:10.1186/1471-230X-9-41

Hasnath Siddique DrRA. Prevalence of Peptic Ulcer

Mal J Med Health Sci 20(4): 107-113, July 2024

22.

23.

24.

25.

26.

27.

28.

29.

Disease among the Patients with Abdominal Pain
Attending the Department Of Medicine in Dhaka
Medical College Hospital, Bangladesh. 10OSR ]
Dent Med Sci. 2014;13: 05-20. doi:10.9790/0853-
13190520

Zin CS, Nazar NI, Rahman NS, Alias NE, Ahmad
WR, Rani NS, et al. Trends and patterns of analgesic
prescribing in Malaysian public hospitals from
2010 to 2016: tramadol predominately used. J Pain
Res. 2018;11: 1959. doi: 10.2147/JPR.S164774.
Akande-Sholabi W, Agha PC, Olowookere OO,
Adebusoye LA. Evaluation of prescription pattern
of analgesic use among ambulatory elderly in
South-Western Nigeria. Ann Afr Med. 2020;19:
131.

Zhong W, Maradit-Kremers H, St. Sauver JL,
Yawn BP, Ebbert JO, Roger VL, et al. Age and Sex
Patterns of Drug Prescribing in a Defined American
Population. Mayo Clin Proc. 2013;88: 697-707.
doi:10.1016/j.mayocp.2013.04.021

Rosenblat D, Kakar R, Berk M, Kessing LV, Vinberg
M, Baune BT, et al. Anti-inflammatory agents in
the treatment of bipolar depression: a systematic
review and meta-analysis. Bipolar Disord. 2016;18:
89-101. doi:10.1111/bdi.12373

Goyal A, Gor A. Prescribing Pattern of Proton
Pump Inhibitors (PPIs) and Histamine Blockers in a
Tertiary Care Hospital. J Clin Diagn Res. 2020;14.
doi:10.7860/JCDR/2020/45123.14136

Mo C, Sun G, Wang Y-Z, Lu M-L, Yang Y-S.
PPl versus Histamine H2 Receptor Antagonists
for Prevention of Upper Gastrointestinal Injury
Associated with Low-Dose Aspirin: Systematic
Review and Meta-analysis. PLoS ONE. 2015;10:
€0131558. doi:10.1371/journal.pone.0131558
Dean B, Barber N, Schachter M. What is a
prescribing error? BM) Qual Saf. 2000;9: 232-237.
doi: 10.1136/ghc.9.4.232.

Balogh EP, Miller BT, Ball JR, Care C on DE in
H, Services B on HC, Medicine | of, et al. The
Diagnostic Process. Improving Diagnosis in Health

Care. National Academies Press (US); 2015.
Available:  https://www.ncbi.nlm.nih.gov/books/
NBK338593/

113



