
Ayinbuowan et. al. Babcock Univ. Med. J.2022 5(2):68-77                                         
https://doi.org/10.38029/ babcockunivmedj.v5i2.145  eISSN: 2756-4657 

 

 
Correspondence: 
Ayinbuomwan, Stephen 
Department of Clinical Pharmacology and Therapeutics, University of Benin, PMB 1151, Benin City, 
Edo State, Nigeria 
+2348182499107, stephen.ayinbuomwan@uniben.edu 
 
© BUMJ. 2022 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License 
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided you give appropriate credit to the original 
author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver 
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated. 

 

The current use of the artemisinin-based  
Combination Therapies in adult patients 
at a Tertiary Hospital, South-South 
Nigeria 
Ayinbuowan SA1,2, Opadeyi AO1,2, Isah AO1,2 
 
1Department of Clinical Pharmacology and Therapeutics, University of Benin, Benin-City, Nigeria 
2Clinical Pharmacology and Therapeutics Unit, Department of Medicine, University of Benin Teaching 
Hospital, Benin-City, Nigeria 
 
Submitted: 2nd June 2022 
Accepted: 28th July 2022 
Published: 31st December 2022 

ID: Orcid ID 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Plain English Summary 
Artemisinin-based combination therapies (ACTs) are the choice medicines for malaria 
treatment. The preferences, tolerability, and cost of these ACTs are largely understudied. The antimalarial 
medication use, perception of effectiveness, tolerability, and cost of the ACTs among adult patients and 
their caregivers attending the University of Benin Teaching Hospital, Nigeria were studied. This information 
was obtained by administering questionnaires to the study participants. Six hundred respondents with an 

Abstract 
Objective: The antimalarial preferences, tolerability, and cost of the Artemisinin-based combination therapies 

(ACTs) among adult patients and caregivers are largely understudied despite being the recommended treatment 
for Plasmodium falciparum. We, therefore, evaluated antimalarial preferences, tolerability, and cost of the ACTs 

among adult patients attending the University of Benin Teaching Hospital, Nigeria.   
Methods: This was a cross-sectional study conducted among adult patients and their caregivers at the University 

of Benin Teaching Hospital, Nigeria, using a semi-structured questionnaire. Their preferred antimalarial medication, 
previous use of antimalarial monotherapies, current ACT use; cost considerations, and adverse effects profile were 
sought. 
Result: Six hundred respondents were recruited with a mean age of 41.4±16.3years and M/F ratio of 1.4. The 

majority (88.0 %), reported that they had between 1-5 episodes of malaria fever in a year. Only 28.2% received 
doctors’ prescriptions while 85.8% purchased their antimalarial medications from a pharmacy. Sixty percent of the 
respondents used at least one ACT; mainly Artemether-Lumefantrine (AL) 312 (52.0%). Only 9.3% reported 
previous adverse effects with the ACTs with 4.0% of respondents discontinuing their medications. The mean (SD) 
cost of purchasing ACTs was 1,516.47±760.3 (3.65 USD) Naira. 
Conclusion: This study showed adult patients’ preference for the ACTs, especially Artemether-Lumefantrine 

despite some inclination towards antimalarial monotherapies and parenteral route. There was also a high rate of 
use of malaria presumptive treatment, but only a few reported adverse effects. There is a need to make ACTs 
affordable because the cost is still presently high for most Nigerians. 
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average age of 41.4±16.3years participated in this study. There were more female respondents in this 
study. The majority reported that they had between 1-5 episodes of malaria fever in a year. Less than one-
third received doctors’ prescriptions for antimalarial medication while the majority purchased their 
antimalarial medications from a pharmacy. More than half of the respondents used the ACTs which were 
mainly Artemether-lumefantrine. In the previous year, the commonly used nonACTs included herbal 
preparations, artemisinin injections, sulphadoxine-pyrimethamine, chloroquine, and quinine. Less than one-
tenth reported previous adverse effects with the ACTs with 24 (4.0%) respondents discontinuing their 
medications. The average cost of purchasing ACTs was 1,516.47 Naira (760.3 USD). In conclusion, there 
was high malaria presumptive treatment despite the acceptance of the ACTs as choice antimalarial with a 
few reported adverse drug reactions. There is a need to make ACTs affordable because the cost is still 
presently high for most Nigerians. 
 
Background 
Malaria remains a major public health challenge, 
having roots extending deep within human 
communities (1). The progress attained in malaria 
control has largely been hinged on two main 
pillars; namely, the use of insecticides for 
targeting the anopheline mosquito vector, and the 
deployment of the artemisinin-based combination 
therapy (ACT) for prompt effective case 
management (2). Presently, these ACTs are the 
accepted global first-line therapies in the 
management of uncomplicated falciparum 
malaria as advocated by the WHO since 2001 (3) 
and embraced by member states experiencing 
the scourge of multi-drug resistant Plasmodium 
falciparum including Nigeria that adopted the 
ACTs policy in 2005 (4).   
ACTs are antimalarial combination therapies that 
mirror the treatment approaches employed in the 
management of HIV, Leprosy, and Tuberculosis, 
to improve efficacy while simultaneously delaying 
the development of resistance. The concept 
involves the simultaneous use of two or more 
blood schizonticidal drugs with independent 
modes of action to improve efficacy and also 
delay the development of resistance to individual 
components of the combination (3). The ACTs 
adopted by the National antimalarial treatment 
policy contain an Artemisinin derivative (obtained 
from extracts of Artemisia annua) and any of the 
long-acting antimalarial agents such as 
lumefantrine, amodiaquine, mefloquine, or 
piperaquine (4). Thus, the recommended 
antimalarial agents in the Nigerian national policy 
are artemether-lumefantrine (AL) as the drug of 
choice, alternatives include artesunate-
amodiaquine, artesunate-mefloquine, and 
dihydroartemisinin-piperaquine (4). 
The world malaria report 2021 (5) indicated that 
the global progress against malaria has gradually 
leveled off since 2015. It highlighted an increase 
of 14 million more malaria cases and 47,000 
more additional deaths in 2020 compared to 
2019, with 24 nations recording an increase in 

malaria mortality. It also showed that Nigeria 
accounted for 27 % of the global malaria cases 
and 23 % of global malaria deaths (6). There are 
fears that the WHO global malaria strategy of 
reduction in malaria case incidence and mortality 
rate of at least 90% by 2030 may not be attainable 
(6). The emergence and spread of multi-drug 
resistant Plasmodium falciparum and resistant 
strains to insecticides have been recognized as 
the greatest impediments to malaria control 
especially in malaria-endemic countries (7). 
There is documentation of some degree of 
resistance to the artemisinins either as 
monotherapy or as ACTs in Western Cambodia, 
which has subsequently spread into countries of 
the Greater Mekong sub-region (8).  Although 
these drugs are still effective within Sub-Saharan 
Africa, there are fears of the spread of these 
resistant strains as witnessed with chloroquine. 
Studies in Nigeria had shown the acceptability of 
the ACTs soon after their introduction and 
recently (9, 10, 11). However, despite the efficacy 
attributed to the use of these medicines, a 
proportion of the patients and healthcare 
providers were still using non-ACT and herbal 
remedies for the management of malaria due to 
high-cost considerations, the number of tablets 
required, and tolerability issues (9, 10, 11). 
The need to ensure and sustain increased 
acceptance of the ACTs to reduce the malaria 
burden prompted several interventions such as 
the affordable medicines malaria facility project to 
reduce the cost of production, reduce the cost to 
end-users and encourage higher use of the 
medicines even after the project was completed 
(12, 13). Furthermore, a national cohort event 
monitoring of the ACTs and other studies showed 
that the ACTs were fairly well tolerated 
buttressing the recommendation of artemether-
lumefantrine as the first choice antimalarial agent 
for use in Nigerians (14, 15, 16).  
The health-seeking behavior of individuals has 
been defined as any action undertaken by people 
who perceive themselves to have a health 
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problem or to be ill to find an appropriate 
remedy (17). This can be influenced by an 
interplay of factors ranging from recognition of 
disease presentations, availability and cost of 
treatment services, perceived effectiveness, and 
tolerability to medications. Thus, an 
understanding of the perception and behavior of 
individuals may be far-reaching in determining 
the success of specific control measures. The 
burden of disease ascribed to malaria in the last 
WHO report for Nigeria (5) makes it imperative 
still to evaluate the health-seeking behavior of 
Nigerian adults as it pertains to the use, 
preferences, tolerability, and cost of ACTS.  
This is due to earlier research (11) that had 
shown healthcare providers' personal 
preferences and there was thus, a need to 
evaluate if adult patients in the same locality 
without a medical background would have a 
different perspective. This study, therefore, set 
out to determine antimalarial medication use, 
perception of effectiveness, tolerability, as well as 
the cost of the ACTs among adult patients 
attending the Consultant Out-patient Department 
in the University of Benin Teaching Hospital 
(UBTH), South-South, Nigeria.   
 
Methodology 
A cross-sectional study was carried out among 
adult patients who visited the Consultant Out-
Patient Department (COPD) of the University of 
Benin Teaching Hospital (UBTH), South-South, 
Nigeria between March and May 2021. It is a 
federal government-owned tertiary healthcare 
facility with approximately 850-bed space 
capacity serving the communities in the 
surrounding five local government areas of Edo 
State and adjoining states of Delta, Kogi, and 
Ondo. 
The UBTH Consultant Out-Patient Department 
(COPD) is a constellation of internal medicine 
specialists’ clinics attending to adult patients with 
various medical conditions. An average of 100 
patients are seen daily across the various 
specialties.  
 
Participants/Sampling Technique 
Adult patients (greater than 18 years) attending 
the COPD as well as their caregivers were 
approached to participate in the survey.  
Convenient sampling was employed to recruit 
those who consented to the study until the 
estimated sample size was achieved. 
 
 
 

Study instrument 

A semi-structured questionnaire was 
administered to the study participants. Those who 
were not educated were assisted by the research 
assistants in completing the questionnaire. The 
study instrument was pilot tested and necessary 
adjustments were made to the items in the 
questionnaire before final deployment to the 
participants. Content and face validity was carried 
out by experts in the field. The questionnaire was 
divided into four sections. Section A involves the 
demographics of the participants; section B deals 
with their malaria treatment behavior and 
antimalarial preferences; section C deals with 
adverse drug reactions and tolerability to the 
artemisinin-based combination therapy, and 
lastly, section D involves the cost of purchasing 
the ACTs.  
 
Sample Size determination 
The sample size for this survey was calculated 
with the aid of the OpenEpi software (18). A 
prevalence of 50% was utilized as the preferred 
antimalarial medication of choice by the 
respondents. With a 95% confidence level, a 
minimum sample size of 384 was estimated. The 
final sample size was increased to 600 in keeping 
with WHO recommendation on investigating drug 
use in a health facility (19). 
 
Statistical Analysis 

The Microsoft Excel (2016) spreadsheet was 
utilized for initial data entering, while the final 
analysis was done with the aid of the Statistical 
Package for Social Sciences (SPSS, version 21, 
Chicago, USA).  Data were presented 
descriptively using means and percentage 
distribution. 
 
Results 
A total of 600 people were recruited for the study. 
There were more females 346 (57.7%) and the 
mean age (SD) was 41.4 ± 16.3 years. More than 
half were married 323 (53.5%).  The majority of 
the respondents were workers 367 (61.2%), 
followed by traders/farmers 89 (14.8%).  
Concerning the number of episodes of malaria 
fever, the majority 528 (88.0 %), reported that 
they had between 1-5 episodes of malaria fever 
in a year while 10 (1.7%) respondents had over 
10 episodes per year. Close to half of the 
population 256 (42.7%) did not undertake malaria 
parasite tests before treatment as shown in Table 
1. Furthermore, only 139 (23.2%) would 
undertake the Widal’s agglutination test in 
addition to testing for malaria parasitemia. 
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More than half of the respondents reported fever 
343 (57.2%), generalized weakness 256 (42.7%), 
headache 248 (41.3), bitter taste 168 (28.0), and 

joint pains 109 (18.2) as symptoms suggestive of 
malaria.

 
Table 1: Socio-demographic and characteristics of the respondents (n=600) 

Characteristics Frequency (%) 

Age  
<40 337 (56.6) 
41- 60 169 (28.4) 
> 60  89 (15.0) 
Missing 5 (0.8) 

Sex  
Male 249 (41.5) 
Female 346 (58.2) 
 Missing 5 (0.8) 

Occupation  
Workers 367 (61.2) 
Students 86 (14.3) 
Trader/Farmer 89 (14.8) 
Retired 36 (6.0) 
 Missing 22(3.7) 

Marital Status  
Married 323 (53.8) 
Single 212 (35.3) 
Divorced 12 (2.0) 
Widowed 35 (5.8) 
No response 18 (3.0) 

Frequency of malaria episodes in a year  
1-5 episodes 528 (88.0) 
6-10 episodes 41(6.8) 
Over 10 episodes 10 (1.7) 
No episodes 16 (2.7) 
Missing 9 (1.5) 

Investigation – malaria parasite test  
Yes  190 (31.7) 
No  256 (42.7) 
Sometimes  148 (24.7) 
Missing 6 (1.0) 

 
Regarding their last treatment for malaria, the 
majority of the respondents 326 (54.3%) had 
received treatment for malaria in the preceding 1-
6 months, and 102 (17.0%) had been treated 
within the 4 weeks before this study.  
More than half of the respondents 360 (60.0 %) 
used artemisinin-based combination therapy in 
the management of their malaria. Artemether-
lumefantrine (AL) was the most utilized in this 
survey, 312 (52.0%), particularly brands such as 
Lonart DS® 132 (22.0%), amatem® 83 (13.8%), 
coartem® 70 (11.7%). Other ACTs used by the 
respondents include dihydroartemisinin-
piperaquine 20 (3.3%) and artesunate-
amodiaquine 15 (2.5%). Most of the respondents 

515 (85.8%) purchased their antimalarial 
medications from a pharmacy/chemist, and 62 
(10.3%) from the hospital. The most preferred 
route for antimalarial medication was the oral 
route 426 (71.0%), followed by the injections 95 

(15.8%). This is    

In addition, 334 (55.7%) respondents did not 
purchase antimalarial medicines without a 
recommendation, and the recommendation was 
obtained mostly from doctors 169 (28.2%) and 
pharmacists 91 (15.2%), nurses 45 (7.5%), 
sellers 8 (1.3%), while 5 (0.8%) obtained a 
recommendation from their friends and 16 
(2.7%).
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Table 2: Antimalarial practice and type of medication 

Characteristics Frequency (%) 

Last malaria treatment  
Less than a month 102 (17.0) 
1-6 months 326 (54.3) 
7-12 months 99 (16.5) 
Over a year ago 29 (4.8) 
Cannot recall 8 (1.3) 
Missing 36 (6.0) 

Type of antimalarial medication  
ACT 360 (60.0) 
NON- ACT 70 (11.7) 
Any recommended antimalarial 64 (10.7) 
Can’t recall 25 (4.2) 
Missing 81 (13.5) 

Specific Types of antimalarial used  
Artemether-Lumefantrine ( Lonart DS®)  132 (22.0) 
Artemether-Lumefantrine  (Amatem®) 83 (13.8) 
Artemether-Lumefantrine  (Coartem®)  70 (11.7) 
Artemether-Lumefantrine  (Lokmal®)  6(1.0) 
Artemether-Lumefantrine (Lumartem®)  3(0.5) 
Artemether-Lumefantrine (Uplufa® ) 1(0.2) 
Artemether-Lumefantrine 17 (2.8) 
Dihydroartemisinin-Piperaquine (P-alaxin®)  20 (3.3) 
Artesunate-Amodiaquine  (Artequine®)  9(1.5) 
Artesunate-Amodiaquine (Camosunate®)  6 (1.0) 
Artemisinin-Piperaquine ( Artequick®)  1(0.2) 
Any ACT 12 (2.0) 
Injection*** 22 (3.7) 

Artesunate 17( 2.8) 
Chloroquine 15 (2.5) 
Quinine 6(1.0) 
Sulphadoxine-Pyrimethamine  (Fansidar® ) 3 (0.5) 
Sulphadoxine-Pyrimethamine  (Maloxine®) 2(0.3) 
Sulphadoxine-Pyrimethamine  (Amalar® ) 1(0.2) 
Herbal drugs 3(0.5) 
Proguanil hydrochloride (Paludrine®) 1(0.2) 
Any antimalarial recommended 64 (10.7) 
Can't recall 25 (4.2) 
Missing 81 (13.5) 

Place of purchase of medication  
Pharmacy/Chemist 515(85.8) 
Hospital 62(10.3) 
Hawkers 3( 0.5) 
Gifted medicine 1(0.2) 
Missing 19 (3.2) 

The preferred route for antimalarial medication  
Oral route  426(71.0) 
Injections  95(15.8) 
No preference  25(4.2) 
Missing 54(9.0) 

***Injections are alpha-beta arteether/ artemether, ACT: Artemisinin-based Combination Therapy 
 
Following thematic analysis, the reasons for 
choosing ACTs by a proportion of the 
respondents were: effectiveness 100 (16.7%), 

fast action 20 (3.3%), affordability 16 (2.7%), 
recommendation 22 (3.7%), accessibility 6 
(1.0%), convenient dosing regimen 7 (1.2%), and 
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minimal adverse effects 3 (0.5%).  A high 
proportion of respondents 393 (65.5%) admitted 
to using paracetamol during the treatment of 
malaria. Other concomitant medicines include 
antibiotics 255 (42.5%), multivitamins 109 
(18.2%) and hematinics 80 (13.3%).  
In the previous year, the non-ACTs used include 
herbal preparations 98 (16.3%), artemisinin 
injections 71 (11.8%), sulphadoxine-
pyrimethamine 39 (6.5%), chloroquine 34 (5.7%), 
and quinine 24(4.0 %).  Although 50 (8.3%) 
respondents preferred these non-ACTs to the 
ACTs, 43(86.0%) gave the following reasons for 
their preference:  effectiveness 24 (55.8%), fast 
action 9 (20.9%), convenience 5(11.6%) minimal 
ADR 3 (7.0%), less costly 2(4.7%) and 8(18.6%) 
gave no response. 

A minority of the respondents 56 (9.3%) reported 
previous adverse effects with the ACTs. Only 
which were mostly from AL 21(37.5%). Twenty-
four (42.9%) persons could not recall the ACT 
name but reported adverse effects. The adverse 
effects for AL were majorly general administration 
and site disorders 11 (52.3%), gastrointestinal 
disorders 4 ( 19.0%), while for AA, the adverse 
effects were also majorly general administration 
and site disorders 5 (83.3%), skin and 
subcutaneous disorders 1(16.9%) as seen in 
Table 3. Twenty-four (4.0%) respondents 
admitted to having discontinued their medications 
following adverse effects while 5 (0.8%) claimed 
to have been hospitalized due to an adverse 
effect.

  
Table 3: Adverse drug reactions associated with the ACTs and systems affected 

Drug  n=56(%) System Organ 
Classification  

 
n (%) 

Artemether-
Lumenfatrine 

21(37.5) General administration and 
site disorders 

11(52.3) 

  Gastrointestinal Disorders 4(19.0) 
  Psychiatric  2(9.5) 
  Nervous system 2(9.5) 
  Skin and subcutaneous  1(4.8) 
  Cardiac disorders 1(4.8) 

Artesunate- 
Amodiaquine 

6(10.7) General administration and 
site disorders 

5(83.3) 

  Skin and subcutaneous 
tissue disorders 

1(16.7) 

Dihyrdoartemisin- 
Piperaquine 

5 (8.9) Gastrointestinal disorders 2 (40) 

  Hepatobiliary disorders 1(20) 
  General administration and 

site disorder- 
1(20) 

  Not stated 1(20) 
    

Can’t recall a particular 
ACT  

24(42.9) General administration and 
site disorder-  

7(29.2) 

  Gastrointestinal disorders-  6(25) 
  Skin and subcutaneous 

tissue disorders 
2(8.3) 

  Cardiac disorders-  2 (8.3) 
  Nervous disorders 2 (8.3) 
  Not stated 6 (25) 

 
The mean (SD) cost of purchasing ACTs was 
N1,516.47±760.3  (3.65 USD), ranging from 
₦200 to ₦5000 (0.48 -12.04 USD), and the 
median (IQR) was N1,450.0 (N1000- N1940). 
Furthermore, 103 (17.2%) reported that cost 
influenced their choice of ACTs.  
 
Discussion 

Artemether-Lumefantrine (AL) was the most 
utilized antimalarial by the respondents in this 
study in line with the National Antimalarial Policy 
which adopted AL as the drug of choice in treating 
uncomplicated malaria, corroborating similar 
findings in Sub-Saharan Africa (20, 21).   
The ACTs were the most preferred antimalarials 
for the treatment of uncomplicated malaria as 
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they were preferred by over half of the study 
participants. Our finding was similar to that of 
Adisa et al (22) in Ibadan conducted three years 
into the change of the National Antimalarial Policy 
(NAP) in 2005. Ezenduka et al (23) in Enugu in a 
recent survey also found ACT utilization to be 
72.7% among randomly selected outlets. Again, 
a higher level of 93.7% was observed in another 
study (24) conducted in a University community. 
However, the majority of the study population 
obtained their ACTs from the hospital, while only 
a few were involved in self-medication  These 
similarities in the level of ACT acceptance after 
15 years of change of the NAP may reflect the 
sustained progress in the drive toward promoting 
ACT acceptance among the populace. 
Artemether-Lumefantrine (AL), although 
available as a fixed-dose formulation is taken 
twice daily (25) unlike the other recommended 
ACT combinations which have a daily dosing 
regimen. However, it is widely available over the 
counter in different generic formulations in an 
attempt to address both administrative and cost 
challenges both in adults and children thus 
making it an attractive treatment option. The 
reasons given by the respondents in this study for 
the choice of AL were mostly due to its perceived 
effectiveness, fast onset of action, affordability, 
recommendation, and accessibility. 
Only 32 % of the respondents were confident that 
they performed a blood film or rapid diagnostic 
test before taking antimalarial therapy despite the 
majority 88% having had between 1-5 episodes 
of malaria in the previous year corroborating the 
findings of Akanbi et al (26) and Ajonina et al (27). 
This high level of presumptive diagnosis is 
especially seen among health professionals, 
particularly in high transmission areas who 
assume that they can easily differentiate malaria 
fevers from other fevers (28, 29).  Clinical 
diagnosis of malaria has a very low specificity and 
is likely to promote over-treatment, eventually 
aiding the wastage of limited resources and 
straining the already weak healthcare system. 
This may also promote irrational use of antibiotics 
as concomitant medications as highlighted in this 
study (42.5%), with the likelihood of increasing 
selection pressure for the emergence and spread 
of antibiotic-resistant bacteria. To address this 
unhealthy development, the WHO recommends 
confirmatory parasitologic diagnosis to identify 
patients with malaria, and thus, promote rational 
use of antimalarial medicines (25). 
About half of the respondents in this study sought 
recommendations before purchasing their 
antimalarials while only about one-third received 

prescriptions from doctors. This finding is 
consistent with other reports from Cameroon, 
Kenya, and Ghana in which high levels of self-
medication have been reported (27, 30, 31). Self-
medication is practiced globally and it is driven by 
disease conditions, educational status, gender, 
and age. WHO encourages self-medication only 
in minor ailments to decrease the cost of 
treatment and allow health professionals to 
concentrate on more serious health 
conditions (32). This approach while addressing 
the unavailability of health personnel and over-
crowding in health facilities may further 
encourage incorrect self-diagnosis and irrational 
drug use, especially in adults who consider 
malaria as a minor illness.  
 Most of the reported adverse effects in this study 
were associated with the most commonly used 
ACT (artemether-lumefantrine) similar to other 
pharmacovigilance studies in Ghana and Malawi 
(33, 34). The most commonly reported ADRs 
were general administration and site disorders 
such as generalized weakness, headache, and 
dizziness, corroborating the findings of Ndagije et 
al (35) in Uganda. Almost all the ADRs 
associated with AA were generalized weakness 
and dizziness. Estes et al (36) reported that 
fatigue associated with AA may be linked to the 
amodiaquine (AQ) component, which is due to 
the development of transient toxic myopathy and/ 
or neuropathy that resolves completely following 
completion or discontinuation of the drug. 
The mean cost of the ACTs in this survey was 
N1,516.47 (3.65 USD). This finding was similar to 
the systematic review of cost analysis studies of 
control interventions from Sub-Saharan Africa, 
Asia, and South America (37). This review put the 
median financial cost of treating uncomplicated 
malaria at 5.84 USD with a range between 2.36 
USD to 23.65 USD. The ACTs, although 
effective, is still very costly and largely 
unaffordable despite previously mentioned 
interventions (12) and especially in a resource-
poor setting like Nigeria, where the cost of 
healthcare is largely from out-of-pocket payment.  
The World Bank documents that 58% of 
Nigerians receive 1.25 USD per day as their take-
home pay (38). The implication of this is that 
patients are more likely to switch to cheaper but 
less effective antimalarials as well as the use of 
herbal agents. This may also explain the patient’s 
preference for the non-ACTs in the previous year 
of this study where they utilized chloroquine 34 
(5.7%), sulphadoxine-pyrimethamine 39 (6.5%), 
quinine 24(4.0%) and herbal preparations 98 
(16.3%). Although Nigeria had launched the 
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National Health Insurance Scheme in an attempt 
to offer a necessary buffer to this cost 
challenge (39), the majority of the citizens are yet 
to benefit and continue to pay out of pocket. 
 
Limitations 
The limitations of this survey include the use of 
convenience sampling in recruiting the 
respondents. It was also difficult to disaggregate 
pharmacy outlets from the chemist because a 
majority of the respondents could not differentiate 
them. Lastly, we recognize the likelihood of recall 
bias while filling the questionnaire. These 
limitations however did not impact negatively this 
survey. 
 
Conclusion 
In conclusion, this study found a high acceptance 
for the ACTs. In addition, artemether-
lumefantrine (AL) was the respondents' preferred 
antimalaria in treating uncomplicated malaria as 
recommended by the National antimalarial 
Policy. Although the experienced adverse 
reactions were largely tolerable, there is a need 
to educate the populace on the importance of 
prompt and spontaneous reporting of adverse 
drug reactions. There is an urgent need to 
address the cost of procurement of ACTs to make 
them affordable to the very poor in society. This 
will to a large extent discourage preference for 
the use of non-ACTs and antimalarial 
monotherapies that are available in the open 
market. In addition, the government may have to 
partner with pharmaceutical companies and 
donor agencies to encourage domestic 
production of the ACTs and strengthen malaria 
treatment in the country. 
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