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ABSTRACT

Introduction: In managing hypertension, monotherapy and
sometimes a combination of more than one agent are used
to achieve blood pressure (BP) control. The objective of this
prospective, observational, multi-centre study was to
assess the level of BP control in patients receiving one or
more anti-hypertensive drugs in private medical centres in
Malaysia according to the treatment regimens
(monotherapy, free drug combinations and single pill
combinations).

Materials and Methods: Data were collected through medical
records and interview sessions with patients on current
pharmacotherapy for hypertension management at baseline
and 2-3 months later. Results are expressed as mean + SD
for continuous data and as frequencies and percentages for
categorical data.

Results: Among 182 recruited patients, 89 (49%) achieved
BP control by the end of the study. Majority (62/89) patients
were on single-pill  (monotherapy or SPC) anti-
hypertensives. Majority (63/89) required more than two anti-
hypertensives to achieve BP control.

Conclusion: Both SPC and free drug combination anti-
hypertensives reduced BPs, but physicians preferred SPC to
improve BP control and increase treatment compliance.
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INTRODUCTION

The prevalence of hypertension in Malaysia has been on the
rise. According to the 2019 National Health and Morbidity
Survey, about 3 in 10 people or 6.4 million in Malaysia had
hypertension.! However, only half of them were aware of
their condition. And among those who were on medication,
only 45% had their blood pressure (BP) under control. These
problems need to be urgently addressed as hypertension is
one of the leading preventable causes of premature death
worldwide. It is believed to result in 7.5 million deaths (12.8%

of deaths due to all causes) and 57 million disability-adjusted
life years (DALYS) which is 3.7% of total DALYS.?

Hypertension is primarily =~ managed  through
pharmacotherapy. The anti-hypertensive drugs belong to
various classes according to their unique mechanism of
action. Monotherapy and sometimes a combination of more
than one agent are used to achieve BP control. Studies have
assessed the effects of combination therapy in achieving and
maintaining BP goals as per clinical practice guidelines.**

In Malaysia, clinical practice guidelines are regularly
updated for guiding physicians on current anti-hypertensive
goals and therapies. Physicians play a major role in putting
these recommendations into clinical practice. In a study in a
tertiary hospital in Malaysia, about 67% of the patients
received guidelines-compliant pharmacotherapy.® In another
study, doctors’ knowledge of hypertension guidelines and
their prescription practices were analysed, and about 73%
were noted to have adequate knowledge of current
guidelines.® Despite these encouraging results, there are still
gaps between guideline recommendations and actual
practice.®

The objective of this study was to assess the level of BP control
in patients receiving one or more anti-hypertensive drugs in
private medical centres in Malaysia, depending on the
number and type of regimen of anti-hypertensive treatments
used.

MATERIALS AND METHODS

Study Design

This prospective, non-interventional, observational study
involved outpatients who were seen and treated by
physicians (cardiologists or other specialists) in 18 private
medical centres throughout Malaysia between January and
November 2019.

The participating physicians were asked to establish and
continue care and treatment according to their current
medical practice. They were free to initiate any form of
treatment according to their own medical decision and could
initiate a single-pill strategy as mentioned by the guidelines.
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No specific analysis or specific treatment introduction was
required. As the objective of the study was focussed on the
number of anti-hypertensive agents, the class and doses of
these agents were not reported.

The study was performed in compliance with the
requirements of the International Conference of
Harmonization and Good Clinical Practice. The study gained
full regulatory approval from Malaysia’s Medical Research
Ethics Committee on 8 November 2018.

Study Participants

Participants were adult outpatients (age >18 years) of either
gender who were on at least one anti-hypertensive
medication and were seen and treated by physicians from
private medical centres in Malaysia. Patients hospitalised for
cardiovascular diseases in the last 3 months (including
revascularisation) were excluded.

All participants provided written informed consent. Patients
were free to withdraw from the study at any time without
giving a reason. They were also told that there would be no
negative consequences for withdrawing from the study. The
treating physician could also withdraw patients from the
study if they deemed it appropriate for safety or ethical
reasons or if it was detrimental to the well-being of the
patient.

Due to the study design and objectives, a formal sample size
calculation was not performed. About 320 total patients were
estimated from the initially planned 32 physicians (based on
clinical practice history of ten patients per physician).
However, due to the busy schedule of the investigators, only
18 investigators participated.

Data Collection

Data were collected through medical records and interview
sessions with the patient on current pharmacotherapy for
hypertension management at baseline and at 3-month
follow-up (according to the International Society of
Hypertension 2020 Hypertension Guideline’s
recommendation for monitoring BP control).7 The names of
the patients were blinded to prevent bias.

Clinical information such as patient demographics, systolic
blood pressure (SBP)/diastolic blood pressure (DBP) values,
anti-hypertensive treatment details, concomitant diseases,
and BP control status were collected at baseline and
subsequent visit (within 2-3 months).

No investigational products were assessed for safety or
efficacy.

Statistical Analysis

Results were expressed as mean + SD for continuous data and
as frequencies and percentages for categorical data. All
descriptive statistics were carried out using STATA, version
13.
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RESULTS

Baseline Demographic and Other Patient Characteristics
From a planned sample size of 320 patients, 207 (from 18
centres) met the eligibility criteria and were recruited into the
study. Six of these centres recruited between two and nine
patients each, while the remaining centres recruited more
than ten patients each (11 patients [n=1], 13 patients [n=1],
15 patients [n=8], 16 patients [n=1], and 17 patients [n=1]).

By the end of the study, 25 patients were lost to follow-up.
The final analysis included 182 patients.

The patients ranged from 23 to 81 years old (mean age of
52.9 years [SD 12.5]) (Table 1). Majority of the patients were
between the ages of 30 and 60 years old, with the most
common age group being the 50-60 years group (34%).
Among the patients, 44% were Chinese, followed by 42%
Malay, and 8% and 5% Indian and other races, respectively
(Table I). The study population comprised an almost equal
proportion of males and females (53% and 47%,
respectively). More than half (62%) had primary/secondary
education.

At baseline, patients generally had a healthy mean body
mass index (BMI) of 28.27 (SD 6.54) (Table I). The most
common concomitant diseases were dyslipidaemia (38%)
and diabetes (26%) (Table I).

Anti-hypertensive Treatment

At baseline, patients in the study were on at least one type of
anti-hypertensives with 43% on monotherapy (one agent),
23% on free drug combinations (more than one agent in
multiple loose pills) and 29% on SPC of dual or triple therapy
(2 or 3 agents in a single pill) (Table II).

According to the physicians, 65% and 32% of the patients
were suitable for SPC dual and triple therapies, respectively,
to improve BP control, treatment compliance, and
cardiovascular risk management. At the 3-month
assessment, most patients had either the same (64%) or
higher (32%) number of anti-hypertensives prescribed from
baseline. Most patients were on two or more anti-
hypertensive treatments (74%) (Table II). By the end of the
study (month 3), there was increased use of SPC (42%)
compared to baseline (29%), and a slight increase in the use
of free drug combinations (32% versus 28% at baseline).
However, the use of monotherapy reduced by month 3 (43%
versus 26% at baseline) (Table II).

Blood Pressure Control

Over the course of the study, there was a reduction in BPs of
the study participants (SBP by 10 mmHg and DBP by 5
mmHg) (Table II).

The BP reduction varied with the number of anti-
hypertensives prescribed. Patients who had an increase in the
number of anti-hypertensives showed an average reduction
in SBP of 19 mmHg and DBP of 10 mmHg, while patients
who had a decrease in prescribed anti-hypertensives had a
reduction in SBP of 2 mmHg and increase in DBP of 4 mmHg.
Patients who had no change in anti-hypertensive medication
registered a decrease of 5 and 3 mmHg, respectively, for SBP

351



Original Article

Table I: Demographics and baseline characteristics of adult outpatients with hypertension

Patient characteristics N =182
Age, years
Mean (SD) 52.9 (12.5)
Median (IQR) 53.5 (44, 59)
Min, Max 23, 81
Age group (years), n (%)
<30 2(1)
30-<40 27 (15)
40-<50 47 (26)
50-<60 61 (34)
60-<70 22 (12)
>70 23 (13)
Gender, n (%)
Male 97 (53)
Female 85 (47)
Race, n (%)
Malay 77 (42)
Chinese 80 (44)
Indian 15 (8)
Others 10 (5)
Education level, n (%)
Primary/Secondary 113 (62)
Diploma 32 (18)
Degree 28 (15)
Others 9 (5)
Height, cm
Mean (SD) 163.2 (8.7)
Median (IQR) 164 (156, 169)
Min, Max 142.5, 184
Weight, kg
Mean (SD) 75.4 (19.0)
Median (IQR) 73.8 (63.9, 83.0)
Min, Max 40.5, 193.4
BMI, kg/m?
Mean (SD) 28.3 (6.5)
Median (IQR) 27.2 (24.6, 30.2)
Min, Max 16.0, 71.9
Concomitant diseases, n (%)
Diabetes 74 (26)
Renal disease 22 (8)
Dyslipidaemia 108 (38)
Ischaemic heart disease 18 (6)
Cerebrovascular disease 20 (7)
None of the above 43 (15)

BMI, body mass index; IQR, Interquartile range; SD, standard deviation

and DBP. Patients on SPC and free drug combination
medications registered a decrease in systolic and diastolic BPs
except for free drug combination of two anti-hypertensives
where diastolic BPs increased (Figure 1). However, only
patients on SPC-dual therapy registered a lowering of SBPs to
below 140 mmHg.

Only 89 patients (49%) of the patients reached BP target
levels of below 140/90 mmHg by the end of the study (Table
2). Among the 89 patients who reached BP control, more
than two-thirds (62 out of 89) were on single pill (including
monotherapy, SPC 2 and 3 drugs) while the rest were on
multiple pills (Figure 2). Close to three-fourths of the patients
(71%) needed a minimum of two or more anti-hypertensive
agents to reach BP control.

For dual therapy, more patients on SPC (55%) achieved BP
control than those on free drug combination (47%). However,
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for triple therapy, more patients on free drug combination
(38%) achieved BP control than those on SPC (22 %).

Treatment Compliance

According to patient responses, compliance to treatment was
moderate at baseline and improved to good at the final visit.
By the end of the study, fewer patients reported having ran
out of medications (5% versus 95% at baseline), forgetting to
take their medications (5% versus 7% at baseline), or taking
their medication later than the usual time (29% versus 43%
at baseline).

DISCUSSION

This observational study aimed to explore the prescription
practices of doctors in private medical hospitals and
achievement of adequate BP control in patients in Malaysia.
The results found that based on physicians’ perception, BP
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Table II: Anti-hypertensive treatments and BP control of adult outpatients with hypertension

Patient characteristics

Baseline (n=182)

At 3 months (n=182)

Anti-hypertensive treatment
Number of anti-hypertensive treatments, n (%)
1
2
3
>4
Type of medication prescribed, n (%)
Monotherapy
Free drug combination pills
Only SPC
BP control
SBP, mmHg
Mean (SD)
Median (IQR)
Min, Max
DBP, mmHg
Mean (SD)
Median (IQR)
Min, Max
BP < 140/90 mmHg, n (%)
BP > 140/90 mmHg, n (%)

79 (43)
62 (34)
31 (17)
10 (6)

79 (43)
50 (28)
53 (29)

149.3 (20.9)
147.5 (133, 160)
102, 210

87.2 (12.7)
88.0 (80, 96)
53, 120
55 (30)
127 (70)

47 (26)
73 (40)
47 (26)
15 (8)

47 (26)
59 (32)
76 (42)

139.6 (16.8)
137 (130, 150)
101, 190

81.6 (9.9)
80.0 (77, 89)
58, 115
89 (49)*
93 (51)

BP, blood pressure; DBP, diastolic blood pressure; IQR, Interquartile range; SD, standard deviation; SBP, systolic blood pressure; SPC, single-pill combination

*p<0.0001

Fig. 1: Blood pressure values for adult outpatients with hypertension on SPC versus free drug combination anti-hypertensive treatments

Number of patients Baseline After 3 months
SPC of 2 drugs 48 58
Free drug combination of 2 drugs 14 15
SPC of 3 drugs 4 18
Free drug combination of 3 drugs 27 29

BP, blood pressure; DBP, diastolic blood pressure; SBP, systolic blood pressure; SPC, single-pill combination
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Fig. 2: Blood pressure control of adult outpatients with hypertension after 3 months of treatment based on anti-hypertensive

medication regimens

Number of patients 1drug 2 drugs 2 drugs 3 drugs 3 drugs >3 drugs
(monotherapy) (SPC) (Free drug combination) (SPC) (Free drug combination)

BP > 140/90 mmHg 21 26 8 14 18 6

BP < 140/90 mmHg* 26 32 7 4 11 9

BP, blood pressure; SPC, single-pill combination
*p=0.11

results, and patients’ response, SPC regimens improved BP
control and increased treatment compliance.

Earlier studies revealed gaps in local healthcare practices for
hypertension management. According to the 2014 National
Medical Care Survey, private primary care healthcare
settings in Malaysia do not perform as well as the public
sector in treating chronic conditions and prescribing
practices.® Another study revealed suboptimal prescription
practices in both public and private primary care clinics in
the country.’ In our study, only half of the patients achieved
target BP control and maijority of the patients required more
than two anti-hypertensives to achieve BP control. Our results
showed good BP control with more than one anti-
hypertensive agent in contrast to another study on
hypertension management in public primary care clinics in
Malaysia, which showed a negative association between two
or more anti-hypertensives and good BP control.” However,
there is an observed difference in the age groups, sex
distribution, and ethnicity between both studies. Our study
had a younger population (76% < 60 years versus 61.6% < 65
years); more males (53% versus 39.6%); and fewer patients of
Malay ethnicity (42% versus 66%). The use of more than one
anti-hypertensive agent for patients who did not achieve
target BP levels was in line with guidelines.”

Our study also specifically looked at the efficiency of anti-
hypertensive control in patients taking more than one anti-
hypertensive medication as free drug combination versus SPC
therapy. The physicians in our study felt that majority of the
patients would benefit from a SPC regimen primarily for BP
control. The results showed that although free combination
anti-hypertensive treatments did reduce BPs, SPC of two drugs
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reduced SBP to target levels of below 140 mmHg. This was
consistent with international guidelines, which recommend
SPC for patients with BP of 2140/90 mmHg or for patients
with more than 20/10 mmHg above the BP goal.11 However,
our study showed that those on free drug combination triple
therapy had better BP control than SPC triple therapy.
Nevertheless, another study showed that SPC with three drugs
reduced BP better than free drug combination of three drugs.'

By the end of the study, there was increased use of SPC and
free drug combinations. Physicians in our study felt that
other than BP control, SPC would improve treatment
compliance. Consequently, by the end of the study, patients
reported being more compliant with their treatment. In
addition, multiple other studies showed that SPC improved
compliance compared to free drug combinations.”** Another
reason cited by the physicians for recommending SPC was to
achieve better cardiovascular risk management. This is
imperative as about 7.5 million cardiovascular deaths
globally are due to hypertension® and studies showed that
cardiovascular risk reduction can be achieved through
control of BP.*"*

The strength of our study lies in its real-world design, which
provides valuable information on treatment practices and
patient characteristics. The study is focussed on patients
attending private healthcare centres, which are not often
captured in studies. Patients who attend private healthcare
settings in the country are usually those who can afford the
higher cost of medications which are covered by insurance or
paid out-of-pocket.” Private healthcare patients may benefit
from longer consultations, with more time for education and
advice.”" In addition, as this study involved multiple centres,
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it may be a good reflection of private healthcare practices in
the country. Furthermore, due to the prospective design, the
study reflected more recent practices which would not have
been captured with a retrospective study. Other studies on
anti-hypertensive prescription practices have used similar
prospective, observational designs.**

However, our study had several limitations. Firstly, the focus
of this study is private hospitals, which only cater for about
2.1% of patients with hypertension in Malaysia.” Although
the findings of this study represent a small segment of
hypertension care in the country, there are differences in
primary care service delivery between public and private
sectors in Malaysia,” of which are important to capture.
Secondly, the study did not include information on the drug
classes and doses, duration of the disease, and when the
treatment the patient was on was initiated. Nevertheless, our
focus was treatment regimen (SPC or free dose combinations)
and the inclusion of multiple variables may require a bigger
sample size. Thirdly, our relatively small sample size and
short follow-up may not adequately assess a chronic
condition such as hypertension. Changes in therapy take a
long time to affect the condition. And finally, the treating
physician could withdraw patients from the study if they
deemed it appropriate for safety or ethical reasons or if it was
detrimental to the well-being of the patient. This was,
however, inevitable due to the study being non-
interventional and observational. This was also common for
studies on prescription practices. In a meta-analysis on
medication nonadherence in adult hypertensive patients,
only two of the 28 studies included were interventional
studies.”

CONCLUSION

This study showed that both SPC and free combination anti-
hypertensive treatments reduced BPs. The SPC-dual therapy
reduced systolic hypertension to lower than 140 mmHg (the
target level of SBP) to achieve optimum health. In addition,
the convenience of taking two different medications in a
single pill would improve treatment compliance.
Nevertheless, based on physicians’ opinion, number of study
subjects studied, and the duration of the study, the outcomes
do not give a clear direction. Further studies may be required
to elucidate the impact of prescription practices in the
management of hypertension in Malaysia.
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