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INTRODUCTION

Objective: The treatment of hypertension requires special attention because of
comorbidities and polypharmacy. In a previous study, polypharmacy has been
associated with a high risk of drug-related problems (DRPs). This study aimed
to analyze DRPs in Indonesian hypertensive patients focusing on drug therapy
effectiveness and adverse drug reactions. Methods: A cross-sectional study was
conducted using medical records’ data, prescriptions, and nursing records to observe
DRPs that occurred in outpatients with hypertension from February to April 2019.
A total of 114 outpatients aged >23 years with a primary diagnosis of primary
hypertension were included in this study. DRPs were reviewed based on literature,
recent guidelines, and drug interaction software. Classification DRPs were done
using Indonesian-translated Pharmaceutical Care Network Europe V6.02. The data
obtained were analyzed using univariate descriptive analysis. Findings: Of all
participants, 65 (57%) outpatients were found to have DRPs related to treatment
effectiveness (54 cases) and adverse drug reactions (36 cases). The primary cause
of the problems was an inappropriate drug (94.14%) and dose selection (2.86%).
Potential drug interactions were found high (62.14%) in the combination of an
antihypertensive agent with other drugs among patients. Overprescribing drugs
without clear indications, untreated indications, and subtherapeutic dosage were
also reported in this study. Conclusion: A significant percentage of outpatients
being treated for hypertension experienced DRPs. The role of clinical pharmacists
and physicians in monitoring drug therapy needs to be prioritized to prevent and
resolve DRPs in outpatients with hypertension.
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factor that has been associated with the high risk of
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defines hypertension as systolic blood pressure
above 130 mmHg and diastolic blood pressure of
80 mmHg measured in >2 careful readings obtained
on >2 occasions.'! The prevalence of hypertension in
Indonesians >18 years old increased by 8.3%—34.1%
from 2013 to 2018.2' Hypertension can be a
complication for hemorrhagic stroke, ischemic stroke,
myocardial infarction, sudden death, heart failure,
peripheral arterial disease, cognitive decline, and
dementia.®! With multiple comorbidities, hypertension
patients also tend to experience polypharmacy, a
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drug-related problems (DRPs).[**!

The Pharmaceutical Care Network Europe (PCNE)
defines a DRP as an event or circumstance involving
drug therapy that actually or potentially interferes with
desired health outcomes. DRPs are divided into four
domains: treatment effectiveness, adverse drug reactions,
treatment costs, and others.l’ One of the classifications
that are often used by researchers and health workers

Address for correspondence:
Dr. Retnosari Andrajati, E-mail: andrajati@farmasi.ui.ac.id

This is an open access journal, and articles are distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows
others to remix, tweak, and build upon the work non-commercially, as long as
appropriate credit is given and the new creations are licensed under the identical
terms.

For reprints contact: reprints@medknow.com

How to cite this article: Kusumawardani LA, Andrajati R, Nusaibah A.
Drug-related problems in hypertensive patients: A cross-sectional study
from Indonesia. ] Res Pharm Pract 2020;9:140-5.

m © 2020 Journal of Research in Pharmacy Practice | Published by Wolters Kluwer - Medknow



Kusumawardani, e al.: Drug-related problems in hypertensive patients

in the pharmacy area is PCNE. Comparing with other
DRP classification systems, PCNE can provide a
more structured evaluation for optimizing medicines
and improving health service.”” It can identify DRPs
from many prospective, including the problems itself,
causes, interventions, and outcomes of interventions.
In Indonesia, the PCNE mostly used is the PCNE
V6.02 classification system since it has been validated
in the local language and recommended by the Ministry
of Health of the Republic of Indonesia.

DRPs in outpatients with hypertension have been
previously investigated at Adama Hospital Medical
College and were found to have occurred in
155 patients. A total of 93 (57.4%) patients experienced
1 DRP, 57 (36.1%) patients — 2 DRPs, and 5 (6.5%)
patients — 3 DRPs. The most common drug interactions in
outpatients with hypertension were of moderate (88.4%)
and minor (8.9%) severity, with significant drug
interactions occurring in only 2.7% of the outpatients.!™

Study about DRPs in patient with hypertension has
been reported before at four primary health centers in
Medan, Indonesia. Among 66 patients who experienced
DRPs, 31 (47%) did not receive drug therapy for their
indication, 14 (21.2%) received ineffective drugs,
9 (13.6%) did not comply with their medication
requirements, 6 (9.1%) experienced adverse drug
reactions, 5 (7.6%) received drug therapy without an
indication, and 1 (1.5%) received too low drug dose."!

We chose to investigate DRPs associated with
hypertension because this disease affects the highest
percentage of patients seen at Koja District Hospital,
Jakarta, and there has never been a study to evaluate
DRPs in outpatients with hypertension at a district
hospital. The study aims to analyze DRPs described
in the PCNE guidelines version V6.02 in Koja District
Hospital outpatients with hypertension treated from
February to April 2019.

METHODS

This research was a cross-sectional study and had
been approved by the Jakarta Utara Center of research
permission with number 037/16.1/31.72/-1.862.9/2019.
This study was conducted using secondary data obtained
from medical records, prescriptions, and nursing records
of outpatient hypertension patients at Koja District
Hospital, Jakarta, Indonesia, from February to April
2019. The inclusion criteria were outpatients with
primary hypertension as the principal diagnosis, those
who assigned the ICD X code with 110 code, those
aged >23 years, and those who were admitted to hospital
as an outpatient in period February 25-April 25, 2019.
The exclusion criteria were patients with incomplete

or unreadable medical and nursing records (no data on
gender, age, diagnosis, and medication) and patients who
had not been prescribed any antihypertensive medication
by a physician. To prevent the selection bias, all of the
outpatients who met the criteria were captured in this
study.

Demographic and medication data were obtained from
the prescriptions, patient medical records, and nursing
records. The data collected were medical record number,
gender, age, diagnosis, patient complaints, duration of
treatment and treatment status, drugs used (name of
the drug, dosage form, the strength of the drug, dosage
interval, and amount of medication), blood pressure, and
clinical and laboratory data.

The researchers identified the existence of a DRP
using the PCNE V6.021 that has been translated in
Indonesian language by focusing on two domains,
which were treatment effectiveness (P1) and adverse
drug reactions (P2). The domain of problems with the
treatment effectiveness of the therapy was divided into
four subdomains: therapy failure (P1.1), the nonoptimal
effect of drug treatment (P1.2), the wrong effect of drug
treatment (P1.3), and untreated indication (P1.4). The
domain of adverse reactions (ARs) was divided into three
subdomains: nonallergic (P2.1), allergic (P2.2), and toxic
adverse drug events (P2.3). The DRPs were also classified
into the domain of causes, which was divided into the
subdomains of drug selection, drug form, dose selection,
treatment duration, dispensing, drug use/administration
process, logistics related, patient related, and others.

Medication review was conducted based on the
literature, national, and international guidelines. The
potential drug interactions were analyzed using recent
updated IBM Micromedex.

Univariate descriptive analysis was performed using
Microsoft Excel to determine the frequency distribution
of patient characteristics according to the demographic
factors and clinical characteristics of patients, such as
type of hypertension, medications prescribed, patients’
complaints, DRPs, and also the causes of DRPs.

RESuULTS

A total of 150 outpatients with hypertension who were
treated in Koja District Hospital between February and
April 2019 were initially considered for inclusion in
the study. After applying the inclusion and exclusion
criteria, 114 patients were included in the research
and 36 patients were excluded because of incomplete
medical and nursing records.

Most of the participants in the study were between 53
and 62 years old (46%) and female (68%). The type
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of hypertension of analysis patients was varied from
prehypertension, stage 1, and stage 2 hypertension.
The staging of hypertension was classified using
Seventh Joint National Committee (JNC 7) for the
systole blood pressure (SBP) and diastole blood
pressure (DBP) (prehypertension SBP: 120-139 mmHg
and DBP: 80-99 mmHg; Stage 1 hypertension SBP
140-159 mmHg and DBP 90-99 mmHg; and Stage 2
hypertension SBP >160 mmHg and DBP >100 mmHg).
The most frequently used hypertension medications by
participants were calcium channel blockers (85.09%)
and angiotensin-converting enzyme (ACE)
inhibitors (42.98%), with amlodipine 5 mg or 10 mg
once daily being the most prescribed. The characteristics
of the study participants, including age, gender, the type
of hypertension, and the medication lowering blood
pressure used by participants, are shown in Table 1.

The study showed that DRPs were found in 65 (57%)
outpatients with hypertension in Koja District Hospital.
The primary DRPs found were related to treatment
effectiveness (54 cases) and adverse reaction (36 cases)
which were dominated by adverse drug event
nonallergic (40%) and untreated indications (25.6%) as
subdomain problems [Figure 1].

The primary cause of the DRPs was an inappropriate
drug (94.14%) and dose selection (2.86%). Improper
drug selection was described as no indication for drugs,
inappropriate combination of drugs, indication for drug
note notice, and a new indication for drug treatment
presented. Potential drug interactions were found

Table 1: Demographical characteristics of studied patients
Number of patients (%) (n=114)

Patients’ characteristics

Age (year)
23-32 2 (1.75)
33-42 3(2.63)
43-52 22 (19.30)
53-62 46 (40.35)
63-72 33 (28.95)
>72 8(7.02)
Gender
Male 46 (40.35)
Female 68 (59.65)
Stage of hypertension
Prehypertension 32 (28.07)
Stage 1 hypertension 36 (31.58)
Stage 2 hypertension 46 (40.35)
Used antihypertensive drug
Calcium antagonist 97 (85.09)
ACE inhibitor 49 (42.98)
Beta-blocker 40 (35.09)
Central alpha-agonist 10 (8.77)

ACE: Angiotensin-converting enzyme

high (62.14%) in the combination of an antihypertensive
agent with other symptomatic or comorbidity
treatments among patients and cause the most DRPs
found [Figure 2]. Antihypertensive was the most frequent
contributor to the DRPs found. The list of drugs’
combination that was contributed to the DRP is shown
in Table 2. The study also showed that prescribers, in
some situations, sometimes also gave medication for
symptomatic therapy with unclear indications [Table 2].

DiscusSION

In this current study, most of the patients with
hypertension were female and above 50 years old.
Factors related to a patient’s gender are very influential
in the occurrence of hypertension, and the risk for the
development of hypertension is thought to be higher in
men than in women because of lifestyles that tend to
increase blood pressure. However, women >65 years old
have a reduced vasodilation ability because of hormonal
changes after menopause, such as reduced estrogen
and reduced activation of nitric oxide and prostacyclin,
which can lead to increased blood pressure.['%

Amlodipine was the most frequently prescribed calcium
antagonist in this study. Calcium antagonist drugs are
used according to a therapeutic algorithm in patients
with hypertension who are >60 years old with or
without a combination of ACE inhibitor or angiotensin
receptor blocker (ARB). The results of this study
are consistent with the age of the patients; calcium
antagonists were used more often in patients >60 years
old than in younger patients and can be combined with
ACE inhibitors, which were the second-most widely
used drugs among the participants. When related to the
number of patients based on their hypertension level,
these results were also consistent because patients with
second-degree hypertension were the highest (40.32%)
users of calcium antagonists. According to the guideline,
Stage 2 hypertension patients must be treated with a
combination of two drugs at once, either a calcium or
thiazide antagonist combined with an ACE inhibitor or
ARB. Our results were also consistent with research

P2.3 Toxic Adverse Drug Event 0
P2.2 Adverse Drug Event (Allergic) 0
P2.1 Adverse Drug Event (Non-Allergic) 36

P1.4 Untreated Indicati 23
P1.3 Wrong Effect of Drug Treatment

P1.2 Non-Optimal Drug Effect  s— |7
P1.1 Therapy Failure  p— 14
0 5 10 15 20 25 30 35 40
Number of DRPs

uP2. Adverse Drug Reactions uP1. Treatment Effectiveness

Figure 1: Number of drug-related problems classified using Pharmaceutical
Care Network Europe V6.02
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Table 2: List of drugs that mostly caused drug-related
problem in outpatients with hypertension
Drugs having potential interactions
Amlodipine-clopidogrel
Acetosal-clopidogrel
Amlodipine-domperidone
Clonidine-bisoprolol
Anmitriptyline-meloxicam
Overprescribed drugs without cleared indications
Analgesic-anti-inflammation (potassium diclofenac and
paracetamol)
Laxative (paraffin)
Antiseptic mouthwash (povidone-iodine)
Antiemetic (domperidone)

Antiulcer (lansoprazole, omeprazole, and sucralfate)

2.86%

= No Indication for Drugs (n=19)

20.00% = Inappropiate Combination Of Drugs
(n=87)

= Indication for Drug Treatment Not
Noticed (n=2)
New Indication for Drug Treatment
Presented (n=28)

= Drug Dose to Low (n=4)

1.43% Smmmm——

Figure 2: Causes of drug-related problems according to Pharmaceutical
Care Network Europe V 6.02 Classification (n = 140)

related to the management of DRPs in outpatients with
hypertension in four primary health centers, which
found that amlodipine was the most used drug at 47.7%,
followed by captopril at 22.4%.!

The DRPs found in this study were related to treatment
effectiveness and adverse drug events. Treatment
effectiveness of medicines can be influence by many
factors, such as dosage, drug interaction, and drug
choice. In this study, a combination of antihypertensive
medication with other cardiovascular or symptomatic
medicines might lead to the decreasing effect of therapy
and increasing the risk of adverse effects. A study
about DRP done in Malaysia also showed that the most
frequent DRP was drug interactions (33.7%) with an
antihypertensive and antiplatelet agent that was mostly
associated with DRPs in hypertensive patients with
comorbidity.['

Drug interactions between amlodipine and clopidogrel
can cause the effectiveness of treatment not optimal.
Concomitant of amlodipine and clopidogrel can
reduce clopidogrel activity because amlodipine inhibits
CYP3A4, which metabolizes clopidogrel to an active
metabolite. This effect of amlodipine was proven by a
prospective study of 900 randomized Korean patients
suffering from coronary heart disease with coronary

percutaneous intervention. The patients were given
clopidogrel with acetosal (acetylsalicylic acid) and
a calcium antagonist. This regimen can significantly
reduce the antiplatelet activity of clopidogrel and
increase cardiac death, nonfatal myocardial infarction,
and ischemic stroke.'” However, this effect was not
detected in hypertensive outpatients in Koja District
Hospital during the study. The pharmacist educates the
patient to separate the drug administration, amlodipine
in the morning, and clopidogrel during the day. This
education reduces the risk of these interactions.

Adverse drug event nonallergic was found in the
interactions between acetosal and clopidogrel that
leads to bleeding and gastrointestinal (GI) damage.
Low-dose acetosal causes GI mucosal and systemic
effects of prostaglandin depletion through inhibition of
cyclooxygenase-1. Prostaglandins play an important
role in protecting the integrity of the gastric mucosa by
increasing local blood flow and promoting the synthesis
and secretion of mucus and bicarbonate. The acidic
environment causes the acetosal to remain un-ionized,
which forces it to accumulate in the gastric mucosal
cells, changes cell permeability, and causes ulceration.
131 Although these two drugs have a significant drug
interaction, some cardiovascular disease patients need
it as dual antiplatelet therapy. In order to avoid the
negative effects of this drug interaction, pharmacists in
Koja District Hospital had educated patients regarding
the time lag between giving acetosal in the morning and
clopidogrel during the day. However, it is still necessary
to conduct GI bleeding and blood monitoring of patients
to ensure that side effects do not occur.

The coadministration of amlodipine with domperidone
can increase the domperidone concentration in blood
and prolong QT because amlodipine is a CYP3A4
inhibitor. This interaction can cause serious heart
disease, such as ventricular arrhythmias and sudden
cardiac death, which has been shown by cohort studies
that found a link between serious ventricular arrhythmias
and sudden cardiac death in the use of domperidone
at dosages >30 mg/day in patients >60 years old.!']
To avoid this interaction, the lowest dosage and short
duration of domperidone are recommended. If the patient
experiences fainting, dizziness, palpitation, and seizures
after receiving domperidone, it must be stopped.

The interaction between clonidine and bisoprolol can
cause a risk of sinus bradycardia. Therefore, the heart
rate must always be monitored when simultaneously
taking both drugs. Discontinuation of clonidine while
using bisoprolol can lead to rebound hypertension due
to alpha-stimulation that is not inhibited. In patients
who take clonidine together with bisoprolol but wish
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to stop taking clonidine, they must first stop consuming
bisoprolol within a few days before slowly stopping
clonidine.™ Although the result of this interaction
was not appeared clinically in the patients analyzed,
monitoring and education of patients should be done,
especially when deciding to stop one of the medications.

The interaction of amitriptyline and meloxicam also
contributes in DRPs since it can increase the risk of
bleeding, as shown by a cohort study in The Netherlands.
The study demonstrated that concurrent consumption
of tricyclic  antidepressants  with  nonsteroidal
anti-inflammatory drugs (NSAIDs) in patients increased
the incidence of side effects in the GI tract relative
to the incidence in patients who received tricyclic
antidepressants alone. This finding can be explained by
the fact that tricyclic antidepressants substantially inhibit
CYP2C9 but not more substantially than inhibition by
selective serotonin reuptake inhibitor antidepressants.!!¢]
Physicians in Koja District Hospital sometimes prescribe
a combination of amitriptyline and meloxicam once
daily to relieve pain in outpatients with hypertension,
although the evidence based on this practice is not
established yet. Prevention of interactions has been
accomplished at Koja District Hospital by administering
these combinations in minimum doses of amitriptyline at
5 mg and meloxicam at 3 mg. However, complete blood
count and laboratory test need to be done regularly to
monitor the bleeding effects of this interaction.

Among the participants, 13.57% of the patients were
prescribed by medications that were not indicated,
such as paracetamol, diclofenac potassium, mucolytic
syrup, laxative agent, mouthwash, domperidone, and
antiulcer drugs. Analgesic-anti-inflammation commonly
prescribes to treat pain or headache that is often suffered
by hypertension patients. Antiulcer like proton-pump
inhibitor (PPI) in cardiovascular patients usually
prescribes to treat a peptic ulcer that is induced by an
antiplatelet agent. While only prescribed for additional
medications, these drugs should not be overused when
there is no clear indication. Besides increasing the
therapy cost, this medication can lead to other adverse
effects such as GI disturbance for the NSAID or
increasing the risk of Clostridium difficile-associated
diarrhea, nutritional deficiencies, or bone fracture for the
PPI'[17,18]

The problem in drug dose was also found in this study.
Inappropriate dose selection occurred in subtherapeutic
dosage of sucralfate and ambroxol prescribed by the
physician. Although these drugs were prescribed for
symptomatic treatment only, the monitoring of outcome
therapy should have been paid attention by the physician
or clinical pharmacist. If the therapeutic outcome does

not reach, it can contribute to decreasing patient quality
of life.

Another finding of this study was that some patients
were not prescribed by the medication that they might
be needed. Some indications that were not written in
the medical record but not being treated were diarrhea,
heartburn, cough, headache, and myalgia. This case
might happen for some reason, such as the patients
have had the symptomatic medications at home, or the
physician prescribed some drugs but was not correctly
recorded.

The limitations of this study were that the researchers
only looked at patient complaints from patients’
integrated care to note that was written by health-care
providers in a medical record without interacting doctors
to confirm directly. The researchers also could not
directly interact with the patients to verify whether the
prescribing of those medicines appropriate or not and
to ensure that they were already taking a drug at home
that was effectively treating the problem written in the
medical record.

From this study, it can be concluded that a significant
percentage of outpatients being treated for hypertension
experienced DRPs. The Koja District Hospital pharmacy
practice offers services to manage DRPs among
outpatients with hypertension. However, the role of
clinical pharmacists and physicians in drug monitoring
needs to be improved to help to prevent and resolve
DRPs in outpatients with hypertension.
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