
www.ijpsonline.com

May - June 2016 Indian Journal of Pharmaceutical Sciences 423

Pattern of Antimalarial Drug Use in Malaysia
N. M. ARIFFIN, F. ISLAHUDIN*, M. MAKMOR-BAKRY, E. KUMOLOSASI, R. N. MUDIN1, U. K. SHAMSUDIN1, M. H. A. 
HAMID1, W. M. KEONG1, A. H. S. M. HAQ2 AND S. F. ABU2

Faculty of Pharmacy, Universiti Kebangsaan Malaysia, Jalan Raja Muda Abdul Aziz, 50300, Kuala Lumpur, 
1Vector Borne Disease Sector, Disease Control Division, Ministry of Health, Malaysia, Level 4, Block E10, 
Complex E, Central Federal Government Administration, 62590, Putrajaya, 2Pharmaceutical Services Division, 
Lot 36, Jalan Universiti, 46200, Petaling Jaya, Malaysia

Ariffin, et al.: Antimalarial Drugs in Malaysia

This work aims to identify the pattern of antimalarial use in Malaysia as a baseline data on common 
drugs used in the local setting. Data on malaria prevalence and drug use pattern over the past 10 years 
was collected retrospectively from Vector Borne Disease Sector and Pharmaceutical Services Division, 
Ministry of Health. The defined daily dose/inhabitant/years are used to describe the antimalarial utilization 
pattern. We observed a decline of 42% malaria cases within a span of 10 years despite a steady increase in 
the number of Plasmodium knowlesi cases noted in Malaysia. Infections caused by the P. falciparum and 
P. vivax species demonstrated a reduction in cases within the span of 10 years. Between 2005 and 2013 
both chloroquine and primaquine were noted to be the most common antimalarial drugs used, followed by 
pyrimethamine-combination and quinine. Artemisinin in particularly artesunate and mefloquine use were 
found to be limited during the study period. Despite being one of the oldest drugs, the quinolines were found 
to be the most common antimalarials used. The use of primaquine is highlighted due to the gradual increase 
in the use of the drug in recent years. Indeed, the general decrease in antimalarial use is attributed to the 
distinct reduction in malaria cases in the country.
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Global burden in tackling malaria infection in order 
to avoid disease progression is a challenging issue. 
The impact of malaria is staggering, despite the 
various interventions and strategies executed[1]. Due 
to its dynamic nature that involves spread of disease 
through travels and migratory movement, malaria has 
been found to be difficult to eradicate completely[2,3]. It 
affects a large number of countries especially in Africa 
and Asia and can cause death in individuals who are 
not immunized through natural immunity. In view of 
the high mortality rate, especially in children, a prompt 
approach in tackling the disease, monitoring drug use 
and a new approach in treatment is crucial.

The use of antimalarials for treating and eradicating 

malaria infections in Malaysia has been established 
nationwide[4] and is in accordance with latest WHO 
guidelines[5]. However, it is important to note that 
there has been a slow decline in introduction of new 
antimalarial drugs over the past few years with treatment 
dependent on only a handful of drugs[6]. Furthermore, 
with recent trends in resistance of Plasmodium sp. 
towards older antimalarials such as chloroquine and 
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quinine, as well as newer artemisinins[7], continuous 
monitoring of is required to ensure that drug efficacy 
is preserved. Close monitoring of malaria treatment 
is also required to ensure that drug safety and optimal 
efficacy.

Malaysia has managed to ensure that malaria infection 
is controlled. The decline in infections has been steady 
over the years[8]. Although eradication is far from 
near, Malaysia has prioritized malaria control with a 
clear focus in malaria elimination as endorsed through 
the specific National Strategic Plan for Elimination 
of Malaria (2011-2020). Although urban areas have 
shown a decline in malaria infection, many rural areas 
are still at risk of infection. Therefore, this work aims to 
report the trends in malaria infection and antimalarial 
use in Malaysia to identify the pattern of infection and 
drug use over the past few years. 

A cross-sectional, retrospective study was conducted 
from 2005-2014. The study was registered in the 
national medical research registration. Ethical approval 
was obtained from the National Medical Research 
Ethics Committee (ID: NMRR-14-1308-23222). 

Information on malaria prevalence was extracted 
from the electronic database of the Vector Borne 
Disease Sector, Ministry of Health. Data included were 
demographic information such as gender, ethnic, age, 
prevalence of malaria infection, species of malaria 
parasite causing human malaria infection and type of 
malaria transmission. 

Data on antimalarial drug were obtained from the 
National Medicines Use Survey for year 2005-2013. 
The survey was conducted by Pharmaceutical Services 
Division and jointly sponsored with the Clinical 
Research Centre, Ministry of Health. Data sources and 
surveys presented in this report are primarily derived 
from medicine procurement and prescriptions in public 
health institutions. The process of gathering data 
medicines consumption and sales involves multiple 
surveys at the various levels of the medicines supply 
and distribution chain in the country (Division and 
Centre)[10]. 

The measurement for antimalarial drug utilization 
trend is expressed in defined daily dose (DDD)[9]. 
The DDDs/inhabitant/years is used to describe the 
antimalarial utilization pattern as it is normally used 
for items prescribed for short durations[10]. This method 
gives an estimation of the average number of days for 
which inhabitants are treated annually. For example, an 
estimate of five DDDs per inhabitant per year indicates 

that the utilization is equivalent to the treatment of 
every inhabitant with a 5-day course during a certain 
year. 

Malaria control programs in Malaysia were initiated as 
far back as the 1960s. The latest initiative is the focus 
on elimination of malaria by the year 2020, through 
the National Malaria Elimination Strategic Plan 2011-
2020[11-13]. In Malaysia, results demonstrated that a total 
of 55 173 confirmed malaria cases were notified in the 
10 year period between 2005 and 2014. In general, there 
was a 42% steady decline of malaria cases from 2005 
to 2014. Similarly, mortality trend was also observed to 
decline steadily from 33 cases in 2005 to only 9 cases 
in 2014. Evidently, the decline in malaria infection in 
Malaysia is attributed to the effective implementation 
strategies through the national malaria surveillance 
system[8]. The current malaria control program performs 
a high degree of vigilance and robust surveillance to 
ensure vector control especially in receptive areas. 
This includes rapid testing, confirmatory testing of all 
suspected cases, mandatory reporting of malaria cases, 
integrated vector management and trained primary 
healthcare workers in malaria management[14,15]. 
However, despite the significant reduction in malaria 
cases within the past 10 years, elimination of malaria 
may still remain a challenge. 

The demographic characteristic of malaria cases was 
predominantly male (n=42,388; 77%) compared to 
female (n=12,785; 23%). Predominantly infecting 
young males, the disease has a major impact on this 
particular population especially as those that are 
affected tend to be among the agricultural and outdoor 
workers[14]. A small percentage of women that were 
infected with malaria were among those that were 
pregnant (n=269, 1.9%). Those that were infected with 
malaria were found to be between the ages of <1 y to 
>55 y old with the majority being between the ages 
of 15-34 y old (n=26,127; 47.4%). A large number of 
malaria cases were noted to be among locals (n=36,237, 
65.7%) with the remaining cases of malaria from 
foreigners (n=18,936; 32.3%). Indeed, data also shows 
that the migration of workers from endemic countries 
also contribute to a significant number of malaria cases 
in Malaysia. Therefore, identifying alternative ways in 
optimizing management of malaria may provide better 
control of the infection.

As observed, the current main infections over the past 
10 years are caused by P. vivax (n=24,952; 45.2%) and 
P. falciparum (n=14,465; 26.2%, fig. 1). P. falciparum 



www.ijpsonline.com

May - June 2016 Indian Journal of Pharmaceutical Sciences 425

species was predominantly identified in East Malaysia 
such as Sabah and Sarawak. P. falciparum is able to 
cause a more serious and life-threatening infection 
if treatment is delayed. The majority of P. vivax was 
mainly found in Peninsular Malaysia, most notably 
in Selangor. In addition, the total of relapse cases 
(n=107 from 2011-2014) were mainly found in P. 
vivax infections compared to other malaria species. 
Although P. vivax is less severe, complications caused 
by the species have been reported[16]. Infections from P. 
knowlesi and P. malariae were 16% (n=8993) and 9% 
(n=5091), respectively, whereas P. ovale (n=43, 0.07%) 
caused the least number of infections in Malaysia. 
Within the study duration, there was also a total of 
1629 (2.9%) mixed infections that were identified. 
Nonetheless, recent epidemiology of malaria parasite 
transmission has changed slightly within the past few 
years with the emergence of P. knowlesi[8,17]. Despite 
a steady decline in P. falciparum and P. vivax cases, 
the trend in P. knowlesi has been increasing steadily 
and surpasses other malaria parasites since 2012 
(fig. 1). This is especially true for Sabah, in which 
approximately 60% of cases are caused by P. knowlesi 
in 2014[8]. Interestingly, current data suggests that 
in Peninsular Malaysia, the main malaria parasites 
involved are P. vivax and P. knowlesi, which account 
for more than half of malaria infections[8].

Despite being some of the oldest drugs, the quinolines 
were found to be the most common antimalarials used, 
which reflects the management of malaria infections 
observed in the current work. However, the overall 
data suggests that the use of antimalarial is reducing 
from 2005 to 2013 (fig. 2). Indeed, the general 
decrease in antimalarial use is attributed to the distinct 
reduction in malaria cases in the country. Quinine and 
chloroquine were used as first line management of P. 
falciparum and P. vivax prior to 2007. However, this 
has given way to the newer artemisinins with quinine 
being used as second-line treatment[4,18]. Between 
2005 and 2013 both chloroquine and primaquine were 
noted to be the most common antimalarial drugs used, 
followed by pyrimethamine combination and quinine 
(fig. 3). Interestingly, despite the reduction in overall 
antimalarial use, primaquine remains the highest 
drug used from 2006 (0.0533 DDD/population/year) 
to 2013 (0.0036 DDD/population/year). The high 
use of primaquine in Malaysia reflects the additional 
use of primaquine for P. falciparum for gametocidal 
effect. Thus, despite a reduction in the older quinine 
and chloroquine, the use of primaquine was found to 
increase significantly in recent years. Artemisinin drug, 
particularly artesunate and mefloquine use were found 
to be limited during the study period. 

Primaquine is the only drug used for the radical cure 
of P. vivax and P. ovale[19]. It holds a unique place in 
malarial treatment due to the mechanism of primaquine 
that affects hypnozoite stages of the parasite, making 
it valuable in preventing relapse caused by P. vivax 
and P. ovale[19]. On the other hand, it has gametocidal 
effects that require only a single dose to be used in 
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Fig. 1: Distribution of malaria parasite causing human infection 
2005-2014.
Y-axis: number of cases, X-axis: year 2005-2014. Symbols in the 
figure are represented by (♦) P. falciparum, (■) P. vivax, (×) P. 
malariae, (▲) P. knowlesi, (▬) P. ovale, (●) Mixed species.

Fig. 2: Antimalarial use from 2005 to 2013.
Y-axis: Defined Daily Dose (DDD)s/1000 inhabitants/year×10-

5, X-axis: year 2005-2013. Antimalarials covered were (■) 
chloroquine, (*) primaquine, (▼) pyrimethamine combination, (●) 
quinine, (▲) mefloquine and (×) artemisinin derivatives.
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management of P. falciparum. The single dose is used 
often with artemisinin. The effectiveness of the drug 
makes it one of the most valuable antimalarials to date. 
The importance of pharmacogenetics in primaquine use 
is evident with the discovery of glucose-6-phosphate 
dehydrogenase (G6PD) deficiency[20]. In view of this 
doses of primaquine are dependent on the G6PD status 
of the patients and ranges from 15mg to 45 mg on a daily 
or weekly basis[21,22]. This reduces the risk of severe 
adverse reactions occurring in patients. Similarly, 
genetic work has demonstrated therapeutic effects are 
dependent on other genetic polymorphisms[23], which 
could potentially lead to ineffectiveness and the risk 
of relapse. Furthermore, work has shown that the 
potential use of primaquine in P. Knowlesi[24] could 
possibly increase the use of primaquine in the future. 

Therefore, the aim of the study to identify the pattern of 
antimalarial use was successfully achieved. The use of 
primaquine is highlighted due to the gradual increase 
in the use of the drug in recent years. Primaquine is 
currently indicated for management of P. falciparum, 
P. vivax and P. ovale with potential use in P. knowlesi. 
In an attempt to ensure effective use of the drug and 
preventing treatment failure, identifying ways to 
optimise the use of primaquine should be performed 
in the future. 
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