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Introduction

Abstract

Introduction: The prescribing of non-steroidal anti-inflammatory
drugs (NSAIDs) as pharmacological therapy for OA was found to be
imprecise. In 2018, the rationality of NSAIDs prescribed at Wolter
Monginsidi Hospital, Manado showed as much as 100% proper
indication, 77% proper dose, and 89% proper medication. This shows
that the rationality of NSAIDs prescription is still irrational. Irrational
prescribing has the potential to result in side effects or the incidence
of drug-related problems

Aim: To determine the characteristics and the rationality of NSAIDs
prescriptions in elderly knee OA.

Methods: This is a descriptive study of 108 medical records for the
period January 2020-April 2021 at BS Clinic, Semarang, using
purposive sampling method.

Result: Results showed the characteristics of elderly knee OA
patients at BS Clinic were 74.1% women, 47.2% belonging to obese
group, and 41.7% experiencing severe pain. Patient’'s age had a
median value of 66 years. In the number of comorbidity, the median
value was 1. The rationality of NSAIDs prescription was 95,4% proper
diagnosis, 100% proper drug, 97.2% proper dose, and 99.1% proper
indication with the incidence of side effects of NSAIDs prescribing
was 1.9%.

According to American College of
Rheumatology (ACR), osteoarthritis (OA)

Elderly, in Law No. 13 of 1998, is
defined assomeone who has reached the
age of 60 years and over. World Health
Organization (WHO) defines elderly into
the population group aged 60 years and
over.!? Statistics Indonesia shows that
demographic data on the elderly in
Indonesia in 2019 recorded 63.82% of 60-
69 years, 27.68% aged 70-79 years, and
8.5% of elderly aged 80 years and above.
The evidence of an increase in the elderly
population every year has the various
consequences on aspects of life, one of
which is health.?
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is most common degenerative disease of
joint cartilage. This disease affects knee,
hip, and hand joints. Hence, OA becomes
one of most common main causes of
disability in elderly.* Non-steroidal anti-
inflammatorydrugs (NSAIDs) are the most
commonly used pharmacological therapy
in OA. NSAIDs are drugs that have
analgesic, antipyretic, and anti-
inflammatory properties by inhibiting the
cyclooxygenase (COX) enzyme.®> NSAIDs
are commonly used inprescription so it is
necessary to payattention to the rationality
of prescribing NSAIDs.
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Drug rationality is defined by the
compatibility of the diagnosis and drug
administration with the reference used
regarding diagnosis, dosage, and
indications of usage.® Previous study in
2018 at Wolter Monginsidi Hospital,
Manado, showed the rationality of NSAIDs
prescription was found to be 100% proper
indication, 77% proper dose, and 89%
proper drug.”® Another study in 2014 at
the Subang District Hospital had the
rationality of 100% proper diagnosis, 52%
proper drug, 100% proper dose, 100%
proper indication.8These studies show that
administration of NSAIDs has not been
fully rational. The rationality of NSAID
prescribing needs to bea concern as the
amount of elderly OA cases increase,
which there is a danger of side effects if
the prescribing pattern is inappropriate.
Irrational prescribing of NSAIDs can lead
to side effects such as gastrointestinal,
cardiovascular, nephrotoxicity, cognitive
deficits, and stroke. >91°

Although similar things have been
studied, the rationality of NSAIDs
prescription has not been completely
perfect that can lead tothe occurrence of
side effects. In addition, the patient
characteristics such as age, gender,
presence of comorbid disease,body mass
index (BMI), and degrees of painplay roles
in NSAIDs prescription. Therefore, it is
necessary  to look  further the
characteristics of NSAIDs prescribed in
elderly knee OA.

Objectives

This study aimed to determine the
characteristics of NSAIDs prescribed in
elderly knee OA in Fasilitas Kesehatan
Tingkat Pertama/FKTP (general clinic)
since the previous study focused on
hospital prescriptions mostly given by
specialists.
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Material And Methods

Study Design

This research was a retrospective
descriptive cross-sectional study design.

Sample

108 medical records of period
January 2020to April 2021 were obtained
from BS Clinic, Semarang. Sampling was
carried out from December 2020 to April
2021.

Data Collection Method

Data were collected using purposive
sampling method (total sampling) in the
number of samples. 108 samples were
taken and met the inclusion criteria
consisting of (1) medical records of
male and female OA outpatients aged 60
years;(2) medical records of patients who
made the next visit at least a month after
receivingNSAIDs. Meanwhile, OA patients
who came but were referred to a higher-
level health facility without receiving any
treatment atthe clinic were excluded from
the research data. Data such as name,
gender, age, BMI, number of comorbidity,
degree of pain, diagnostic statement,
NSAIDs use (type, dosage, and
prescription duration), and any side effect
of prescription were obtained from medical
records. Several data on the patient’s pain
degree in January-November 2020 period
were completed through primary data
collection of online interviews with the
patients. All the collected data were
recorded in Case Report Form (CRF).

Data Analysis

Data were analysed using Statistic
Package for the Social Sciences 26"
version.  Univariate  analyses  were



performed to assess the characteristics
and the rationality of NSAIDs prescription
compared to literatures.

Results
Patient Characteristics

A total sample of 108 medical
records was obtained from the data
collection. Research obtained that 74.1%
of OA patients were women. In the context
of BMI, the largest amount of data was 51
people (47.2%) in the obese group. The
median age was 66 years with the
youngest of 60 years and the oldest of 92
years. Patients aged 60 years had the
most frequent visit to the clinic. In the
number of comorbidity, the median value
was 1 with the smallest number of O
means patients didn’t have anycomorbidity
and the most being 3 diseases. Numeric
Rating Scale (NRS) was used to assess
pain degree felt by the OA patients. The
majority of the samples experienced
severe pain with the prevalence of 41.7%.

Table 1. Patient Characteristics

Characteristics n %
Gender
Male 28 259
Female 80 74.1
BMI
Underweight 7 6.5
Normal 28 25.9
Overweight 22 204
Qbese 51 47.2
Pain degree
Mild 20 185
Moderate 43 39.8
Severe 45 a1.7
Age Number of
Comorbid
Median 66 1
Mode 60 0
IQR 7 1
Min-Max 60-92 0-3
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Prescription Characteristics

Based on 2016 ACR Revised
Criteria for Early Diagnosis of Knee
Osteoarthritis, the research found that
NSAIDs prescriptions in BS Clinic had the
level of proper diagnosis of 95.4%. 100%
of proper drug obtained in this study
referred to Rekomendasi IRA 2014. Based
on British National Formulary (BNF) 80,
research got 97.2% of proper dose and
99.1% of proper indication on NSAIDs
prescription.

Table 2. Characteristics of Prescription

Characteristics %

Proper Diagnosis 95.4
Proper Drug 100
Proper Dose 97.2

Proper Indication 99.1

Table 3. Types of NSAID prescribed

Degree of Pain

NSAIDs Mild Moderate Severe
Celecoxib 1 4 1
Meloxicam 4 10 12
Ibuprofen 6 11 3
Diciofenac 9 18 29
Total 20 43 45

In the context of prescription

duration, resultshowed the median value
was 3 days with the shortest being 3
days and the longestwas 7 days

Table 4. Duration of NSAIDs Prescription

Duration of NSAIDs Prescription

Median Mode IQR Min-Max
3 3 0 3-7




Side Effects

Two (1.9%) out of 108 samples
experienced the side effect of NSAIDs
prescriptionmanifested as dyspepsia. Table
5 showed the division of patient groups
based on the administration  of
gastroprotective agent, given as proton
pump inhibitor (PPI). About 84 samples did
not get PPI, including those 2 samples with
dyspepsia. As for 24 samples got PPl and
didn’t experience any side effect caused by
NSAIDs prescription.

Table 5. Side Effects of NSAIDs
Prescription

Side Effects

PPI

Dyspepsia Nothing
Given - 24
Not 2 82
Total 2 106
Discussion

Patient Characteristics

The gender distribution of knee OA
patients at BS Clinic shows the largest
number of data in the female group, which
is 80 people (74.1%). This research
resembles a study in 2020 at RSUD dr.
Mohamad Soewandhie with a prevalence
of OA in women by 77.9%and a research
in 2015 at Subang District Hospital with a
prevalence of OA in women of 63%.%!
Hence, it can be concluded that the
gender characteristics of knee OA patients
in FKTP correspond with those whocome
to the hospital in terms of more women
than men.12-1%

Fifty one (47,2%) out of 108 samples
were categorized as obese group that
resembles a study in 2014 at Posyandu
Lansia Surakarta which showed the
prevalence of knee OA in obese patients
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was 48.1%.%% According to the findings, it
can be concluded that knee OA patients
who came to FKTP had the same BMI
characteristics in the terms of being
obese. The prevalence of this study
increased in the obese group because
the knee is a weight-bearing joint. Several
studies have stated that obesity is one of
the risk factors for knee OA due to
increasing load in joint.®* A study in 2016
proved that there was a significant
relationship between BMI and the degree
of joint damage in OA patients.?’

This study has an age profile with a
median value of 66 years, which is similar
to a studyin 2014 by Hasiibi at Puskesmas
Susut, Bali with the median age of 66.5
years. So that, OA patients who come to
FKTP have the characteristics of same
population average age.*® Increasing age
as the aging process contributes to the
development of OA. Chondrocyte cells
undergo aging throughthe degradation of
cartilage and tissue by increasing the
production of pro- inflammatory mediators
in arthritis-affected joints.®20

This study obtained data on the
number of comorbidity with a median
value of 1. This isin accordance with the
CDC statement that most of joint disease
patient suffers from one other chronic
disease.?! Hypertension was the most
comorbidity as in 20 samples (15.3%).
NSAIDs use has the side effect of
increasing blood pressure. So that,
prescribing in the patients with a history of
hypertension needs to be considered.
Research has also shown that aging
factorscontribute to an increase in systolic
pressure and heart rate due to increased
stiffness of the arteries thereby reducing
the reservoir function of the heart
arteries.?> NSAIDs work by inhibiting the
COX enzymethat will decrease the rate of
prostacyclin  (PGI2) synthesis as a
vasodilator and platelet inhibitor that are



produced in inflammatory conditions.
Reduced amount of PGI2 will trigger an
increase in blood pressure, leading to
hypertension and thrombosis.?

In the assessment of pain degree,
NRS was used in accordance with the
study population that is elderly group.
NRS has the advantage of being
practically since any equipment isn’t
needed, is easy to understand, and isn’t
influenced by feelings of being disturbed
due to the pain felt.?*? A study by
Gallasch, et al. showed that NRS has a
high level of reliability in the elderly
population and is appropriate for all levels
of education.?® Measurement with Visual
Analog Scale (VAS) is hampered by the
need for equipment, the patient’s level of
education to understand measurement
instructions, and the patient's medical
history related to the visual acuity and
cognitive function. Thereof, VAS is more
difficult to be applied in the elderly
population.?*2®> Verbal Rating Scale (VRS)
has been shown to be influenced by
conditions that affect patient’s quality of
life, such as the emotional feeling due to
the pain felt or as the result of limitations
in dailyactivities.?®

Prescription Characteristics

The compatibilty of the OA
diagnosis in this study was 95.4%. This
was based on the 2016 ACR criteria which
states that patients are diagnosed with
knee OA if they have symptoms of knee
joint pain plus at least 3 out of 6 other
symptoms, consist (1) patients aged >50
years; (2) morning joint stiffness <30
minutes;  (3) crepitus; (4) bone
tenderness; (5) joint enlargement; and/or
(6) warmth isn’'t palpable on the joint
surface.?’
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Several factors may influence the
discrepancy in the diagnostic accuracy of
this study. The diagnostic decision was
made based on clinical complaints and
physical examination which was not
supported by a comprehensive supporting
examination. Furthermore, the research
population, which was the elderly could be
a factor because doctors and patients
themselves tend to perceive complaints
as a natural process of aging. This is in
line with the results of a 2014 study by
Paskins, et al.?® In addition, some patients
may have undergone therapy or taken
medication previously that it could affect
the diagnosis due to differences in
symptoms felt before and after the
therapy. Besides, patients’ own opinions
and ideas based on disease information
from the internet and the financial
limitations in the cost of necessary health
care could also hinder the diagnostic
accuracy.

This is also supported by research in
2018 by Egerton, et al., published the
factors that hindered the accuracy of
diagnosis in GPs’ practice were as
follows?®

1) Doctors tend to underestimate the
patient's complaints.?2°

2) Gaps in the knowledge and abilities of
doctors.?9:30

3) Lack of access and awareness to
update references or guidelines related
to diagnosis.

4) Time-limited consultation.303!

The results showed that the
accuracy of the NSAIDs types of knee OA
patients at the BS Clinic was 100% that
resembles the research at RSUP dr.
Soeradji Tirtonegoro, Klaten in 2018 with
100% drug type accuracy.® As seen that
NSAIDs prescribing in FKTP corresponds
hospital prescriptions in terms of the
accuracy of NSAIDs type. The selection of



NSAIDs in this study was based on COX-2
selective, in the form of celecoxib and
meloxicam that were administered to
patients with a history of GI and
cardiovascular and in patients without
contraindications. While the non- selective
prescribed as ibuprofen and diclofenac
sodium were administered to patients with
a history of cardiovascular given with
gastroprotective agent (PPI) and in
patients without contraindications.

The dosing accuracy profile in this
study was 97.2% in 105 of 108
prescriptions, which is comparable to a
study in 2014 at Apotek X Kuningan with
an exact dose of 94.45%. The discrepancy
occurred in 3 prescriptions  with
meloxicam given as 3 x 7.5 mg/day while
the recommended dose in the literature is
7.5-15 mg/day.

The accuracy of indications in this
study was 99.1%, which resembles a
similar study at the Subang District
Hospital with 100% proper indication.? A
prescription of diclofenac sodium was
given inappropriate. It was prescribed to
a patient with a stroke that is classified as
cerebrovascular diseasewhich is included
in the contraindication of diclofenac
sodium. Diclofenac has the highest COX-2
selectivity compared to othertypes in non-
selective group. In turn, increases the
inhibition rate of prostacyclin production
and causes vasoconstriction. In addition,
renal action-induced hypertension may
occur due to volume expansion. NSAIDs
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also induce thrombosis due to platelet
aggregation due to inhibition  of
prostaglandin production.?33

Research obtained the median value
of prescription duration in this study was 3
days as well as being the shortest duration
and the longest was 7 days. NSAID is a
dose-response agent where the amount of
dose affects the side effects of the
prescription. Research in 2017 by Al
Khaja, et al. showed that NSAID
prescriptions are recommended with the
shortest duration to minimize side effects
that may arise withlong-term use.3

In the study, it was found that two
(1.9%) patients experienced side effect in
the formof dyspepsia and were not given
PPI asgastroprotective agent. This study is
comparable to a study in 2020 which
stated that the most common side
effects of NSAIDs is in the Gl system.3>3
Gastroprotective agents should be given
topatients on NSAID treatment, especially
those with GI history. The selection of PPI
is based on its mechanism of action that
reduce gastric acid production for 36 hours
and is recommended to be given in the
smallest dose NSAID prescriptions.*37:38

Acknowledgements

The researcher would like to thank
Dr. dr. Nicolaski Lumbuun, Sp.FK and BS
Clinic, Semarang, for their roles in this
research so that the research can be
completed verywell.

1. World Health Organization. Health in Older Age. In: World Report on Ageing and

Health. 2015.

2. UU 13/1998. Undang-Undang No 13 Tahun 1998. Mensesneg 1999 p. 1-2.

3. Maylasari I, Rachmawati Y, Wilson H, Nugroho S, Sulistyowati N, Dewi F. Demografi.
In: Statistik Penduduk Lanjut Usia di Indonesia. 2019.

4. Kolasinski SL, Neogi T, Hochberg MC, Oatis C, Guyatt G, Block J, et al. 2019

6|]University of Pelita Harapan



10.

11.

12.

13.

14.

15.

16.

17.

18.

Janetta Wong

American College of Rheumatology/Arthritis Foundation Guideline for the Management
of Osteoarthritis of the Hand, Hip, and Knee. Arthritis Care and Research.
2020;72(2):149-62. https://doi.org/10.1002/acr.24131

Departemen Farmakologi dan Terapeutik Fakultas Kedokteran Universitas Indonesia.
Analgesik-Antipiretik Analgesik Anti-Inflamasi Nonsteroid dan Obat Gangguan Sendi
Lainnya.In: Farmakologi dan Terapi. 6th ed. Jakarta: Badan Penerbit FKUI; 2016.
Kementrian Kesehatan RIl. Penggunaan Obat yang Rasional dalam Praktek. In:
Kementerian Kesehatan RI. 2011. p. 1-192.

Isngadi SNIP. Evaluasi Penggunaan Obat NSAID pada Pasien Osteoarthritis Rawat
Jalan di RS TNI AD Robert Wolter Monginsidi Manado. 2018;

Ramadhan RI. Rasionalitas Penggunaan OAINS pada Pasien Reumatik Osteoarthritis
RawatJalan di RSUD Kabupaten Subang Tahun 2014 Ditinjau dari (Tepat Diagnosis,
Tepat Dosis, Tepat Cara Pemberian, Tepat Pasien). 2015. 9.

Wongrakpanich S, Wongrakpanich A, Melhado K, Rangaswami J. A comprehensive
review of non-steroidal anti-inflammatory drug use in the elderly. Aging and Disease.
2018;9(1):143-50. https://doi.org/10.14336/AD.2017.0306

Maniar KH, Jones IA, Gopalakrishna R, Vangsness CT. Lowering side effects of
NSAID usage in osteoarthritis: recent attempts at minimizing dosage. Expert Opinion
on Pharmacotherapy. 2018;19(2):93-102.
https://doi.org/10.1080/14656566.2017.1414802

Dewi DNSSD, Amanda NA, Sasono B. Faktor Dominan pada Penderita Osteoartritis di
RSUD dr. Mohamad Soewandhie, Surabaya, Indonesia. Jurnal Medika Udayana.
2020;9(11):1- 7

Dieppe P, Blom A. Osteoarthritis. In: Blom A, Warwick D, Whitehouse Mi, editors.
Apley & Solomon's System of Orthopaedics and Trauma. 10th ed. CRC Press Taylor &
Francis Group; 2018. p. 91-105.

Thati S. Gender Differences in Osteoarthritis of Knee: An Indian Perspective. J Midlife
Health. 2021;16-20. https://doi.org/10.4103/imh.jmh_35 21

Spitaels D, Mamouris P, Vaes B, Smeets M, Luyten F, Hermens R, et al. Epidemiology
of knee osteoarthritis in general practice: a registry-based study. BMJ Open.
2020;10(1):1-9. https://doi.org/10.1136/bmjopen-2019-031734

Bihlet AR, Byrjalsen I, Bay-Jensen AC, Andersen JR, Christiansen C, Riis BJ, et al.
Associations between biomarkers of bone and cartilage turnover, gender, pain
categories and radiographic severity in knee osteoarthritis. Arthritis Research and
Therapy. 2019;21(1):1-10. https://doi.org/10.1186/s13075-019-1987-7

Febiantika T. Hubungan IMT dengan Resiko Kejadian Osteoartritis Genu pada Wanita
Usia 60-70 Tahun di Posyandu Lansia. 2018;5-6.

Mutiwara E, Najirman N, Afriwardi A. Hubungan Indeks Massa Tubuh dengan Derajat
Kerusakan Sendi pada Pasien Osteoartritis Lutut di RSUP Dr. M. Djamil Padang.
Jurnal Kesehatan Andalas. 2016;5(2):376-80.
https://doi.org/10.25077/jka.v5i2.525

Hasiibi W. Prevalensi Dan Distribusi Osteoartritis Lutut Berdasarkan Karakteristik
Sosio- Demografi Dan Faktor Risiko Di Wilayah Kerja Puskesmas Susut |, Kecamatan

7|University of Pelita Harapan


https://doi.org/10.1002/acr.24131
https://doi.org/10.14336/AD.2017.0306
https://doi.org/10.1080/14656566.2017.1414802
https://doi.org/10.4103/jmh.jmh_35_21
https://doi.org/10.1136/bmjopen-2019-031734
https://doi.org/10.1186/s13075-019-1987-7
https://doi.org/10.25077/jka.v5i2.525

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Janetta Wong

Susut, Kabupaten Bangli Pada Tahun 2014. Intisari Sains Medis. 2015;4(1):32-41.
https://doi.org/10.15562/ism.v4il.47

Hiugle T, Geurts J, Nuesch C, Miller-Gerbl M, Valderrabano V. Aging and
osteoarthritis: An inevitable encounter? Journal of Aging Research. 2012;2012.
https://doi.org/10.1155/2012/950192

Li YS, Xiao W feng, Luo W. Cellular aging towards osteoarthritis. Mechanisms of
Ageingand Development. 2017;162:80-4. https://doi.org/10.1016/[.mad.2016.12.012

Murphy LB, Hootman JM, Boring MA, Carlson SA, Qin J, Barbour KE, et al. Leisure
Time Physical Activity Among U.S. Adults With Arthritis, 2008-2015. American Journal
of Preventive Medicine. 2017;53(3):345-54.
https://doi.org/10.1016/[.amepre.2017.03.017

Sun Z. Aging, Arterial Stiffness, and Hypertension. AHA Journals. 2015;65(2):252-6.
https://doi.org/10.1161/HYPERTENSIONAHA.114.03617

Altman R, Bosch B, Brune K, Patrignani P, Young C. Advances in NSAID
development: Evolution of diclofenac products using pharmaceutical technology.
Drugs. 2015;75(8):859-77. https://doi.org/10.1007/s40265-015-0392-z

Alghadir AH, Anwer S, Igbal A, Igbal ZA. Test-retest reliability, validity, and minimum
detectable change of visual analog, numerical rating, and verbal rating scales for
measurement of osteoarthritic knee pain. Journal of Pain Research. 2018;11:851-6.
https://doi.org/10.2147/JPR.S158847

Thong ISK, Jensen MP, Mir6 J, Tan G. The validity of pain intensity measures: What
do the NRS, VAS, VRS, and FPS-R measure? Scandinavian Journal of Pain.
2018;18(1):99-107. https://doi.org/10.1515/sjpain-2018-0012

Gallasch CH, Alexandre NMC. The measurement of musculoskeletal pain intensity: a
comparison of four methods. Revista Galcha de Enfermagem. 2007;28(2):260-5.

Abari 1S. 2016 ACR Revised Criteria for Early Diagnosis of Knee Osteoarthritis.
Autoimmune Disease and Theraupeutic Approaches. 2016;3(February):1.

Paskins Z, Sanders T, Croft PR, Hassell AB. The identity crisis of osteoarthritis in
general practice: A qualitative study using video-stimulated recall. Annals of Family
Medicine. 2015;13(6):537-44. https://doi.org/10.1370/afm.1866

Egerton T, Nelligan RK, Setchell J, Atkins L, Bennell KL. General Practitioners' Views
on Managing Knee Osteoarthritis: A Thematic Analysis of Factors Influencing Clinical
Practice Guideline Implementation in Primary Care. BMC Rheumatology. 2018;2(1):1-
11. https://doi.org/10.1186/s41927-018-0037-4

Egerton T, Diamond LE, Buchbinder R, Bennell KL, Slade SC. A systematic review
and evidence synthesis of qualitative studies to identify primary care clinicians' barriers
and enablers to the management of osteoarthritis. Osteoarthritis and Cartilage.
2017;25(5):625-38. https://doi.org/10.1016/j.joca.2016.12.002

Lau R, Stevenson F, Ong BN, Dziedzic K, Treweek S, Eldridge S, et al. Achieving
change inprimary care-causes of the evidence to practice gap: Systematic reviews of
reviews. Implementation Science. 2016;11(1). https://doi.org/10.1186/s13012-016-
0396-4

8|University of Pelita Harapan


https://doi.org/10.15562/ism.v4i1.47
https://doi.org/10.1155/2012/950192
https://doi.org/10.1016/j.mad.2016.12.012
https://doi.org/10.1016/j.amepre.2017.03.017
https://doi.org/10.1161/HYPERTENSIONAHA.114.03617
https://doi.org/10.1007/s40265-015-0392-z
https://doi.org/10.2147/JPR.S158847
https://doi.org/10.1515/sjpain-2018-0012
https://doi.org/10.1370/afm.1866
https://doi.org/10.1186/s41927-018-0037-4
https://doi.org/10.1016/j.joca.2016.12.002
https://doi.org/10.1186/s13012-016-0396-4
https://doi.org/10.1186/s13012-016-0396-4

Janetta Wong

32.

33.

34.

35.

36.

37.

38.

Hanifah IL. Rasionalitas Penggunaan Obat Osteoartritis Pada Pasien Osteoartritis Di
Instalasi Rawat Jalan Rsup Dr. Soeradji Tirtonegoro Klaten Tahun 2018. CoreAcUk
[Internet].2019; https://doi.org/10.21111/pharmasipha.v3i2.3404

Park K, Bavry AA. Risk of stroke associated with nonsteroidal anti-inflammatory
drugs. Vascular Health and Risk Management. 2014;10:25-32.
https://doi.org/10.2147/VHRM.S54159

al Khaja KAJ, Veeramuthu S, Isa HA, Sequeira RP. Prescription audit of NSAIDs and
gastroprotective strategy in elderly in primary care. International Journal of Risk and
Safety in Medicine. 2017;29(1-2):57-68. https://doi.org/10.3233/JRS-170742

Kanno T, Moayyedi P. Who Needs Gastroprotection in 2020? Current Treatment
Options in Gastroenterology. 2020;18(4):557-73. https://doi.org/10.1007/s11938-020-
00316-9

Lanza FL, Chan FKL, Quigley EMM, Inadomi J, Baroni D, Bernstein D, et al.
Guidelines for prevention of NSAID-related ulcer complications. American Journal of
Gastroenterology. 2009;104(3):728-38. https://doi.org/10.14309/00000434-
200903000-00035

Gwee KA, Goh V, Lima G, Setia S. Coprescribing proton-pump inhibitors with
nonsteroidalanti-inflammatory drugs: Risks versus benefits. Journal of Pain Research.
2018;11:361-74. https://doi.org/10.2147/JPR.S156938

Bjarnason I, Scarpignato C, Holmgren E, Olszewski M, Rainsford KD, Lanas A.
Mechanisms of Damage to the Gastrointestinal Tract From Nonsteroidal Anti-
Inflammatory Drugs. Gastroenterology. 2018;154(3):500-14.
https://doi.org/10.1053/j.gastro.2017.10.049

9|University of Pelita Harapan


https://doi.org/10.21111/pharmasipha.v3i2.3404
https://doi.org/10.2147/VHRM.S54159
https://doi.org/10.3233/JRS-170742
https://doi.org/10.1007/s11938-020-00316-9
https://doi.org/10.1007/s11938-020-00316-9
https://doi.org/10.14309/00000434-200903000-00035
https://doi.org/10.14309/00000434-200903000-00035
https://doi.org/10.2147/JPR.S156938
https://doi.org/10.1053/j.gastro.2017.10.049

