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Abstract 

The change in policy guidelines for treating uncomplicated malaria became necessary because the therapeutic efficacy 
of chloroquine and SP had deteriorated. Hence compliance is a necessity to enable effective check on malaria. This work 
was carried out to evaluate antimalaria drug prescription and to update its usage in line with WHO guideline on 
Artemeter Combination therapy in a university based medical center. We utilized descriptive, cross-sectional, 
retrospective study of antimalaria prescriptions purposely carried out among male and female outpatients with mean 
age of 22.4±2.8 at a University health facility. This comprised all outpatients prescriptions that contained at least one 
antimalarial drug filed from October 2018 to September 2019. Systematic sampling was used to select the prescriptions. 
Based on the total number of 1250 prescriptions containing at least one antimalarial drug, a sampling interval of 5 was 
calculated and simple balloting was used for the first pick. A total number of two hundred and fifty (250) prescriptions 
containing at least one antimalarial drug were selected for the study. Out of 250 antimalaria prescriptions, usage of ACT 
class of Artemeter lumefantrine, Artemeter Amodiaquine and Artemeter Piparaqiune were recorded at 45.6%, 10.4% 
and 9.6% respectively. Triple combination Artemeter lumefantrine and Sulphadoxine-Pyrimethamine was recorded at 
20.4% while Sulphadoxine-Pyrimethamine was recorded at 4%. Combination of antimalarial drugs with antibiotics was 
recorded at 31.2%. This study showed compliance with National Antimalarial Treatment Guideline for the treatment of 
malaria infection as it regards the use of artemisinin-based combination therapy. The frequency usage of artemeter 
lumefantrine was proceeding among other ACTs. The frequency in co-prescription of antibiotics with anti-malaria 
should be guarded to comply with WHO recommendation.  

Keywords: Anti- malarial; Prescription Pattern; Policy Adherence; Clinical Responses Artemether Combination 

1. Introduction

Globally, Half the world's population, about 3.4 billion people in 92 countries are at risk of being infected with malaria 
and developing disease, and 1.1 billion are at high risk (>1 in 1000 chance of getting malaria in a year). According to the 
World Malaria Report 2018, there were 219 million cases of malaria globally in 2017 (uncertainty range 203–262 
million) and 435 000 malaria deaths, representing a decrease in malaria cases and deaths rates of 18% and 28% since 
2010, respectively. The burden was heaviest in the World Health organization (WHO) African Region, where an 
estimated 93% of all malaria deaths occurred and indicating increased burden of malaria in African region since 2010. 
Children aged less than 5 years, accounted for 61% of all deaths [1].  Increasing resistance of the parasite to currently 
available drugs has created an urgent need to discover new treatments [2].  Mosquitoes are found around the globe, 
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while incidents of malaria are concentrated in the tropics. Even if more Anopheles are found in the tropics, due to their 
faster development in temperate water, this still does not fully explain historical accounts in which malaria is reported 
in some regions earlier in more ancient time than others. Thirty countries in Sub-Saharan Africa account for 90% of 
global malaria deaths. Nigeria, Democratic Republic of Congo (DRC), Ethiopia, and Uganda account for nearly 50% of 
the global malaria deaths. Malaria is the 2nd leading cause of death from infectious diseases in Africa, after HIV/AIDS. 
Almost 1 out of 5 deaths of children under 5 in Africa are due to malaria. Malaria is a major public health problem in 
Nigeria where it accounts for more cases and deaths than any other country in the world. Malaria is a risk for 97% of 
Nigeria’s population [1]. The remaining 3% of the population live in the malaria free highlands. There are an estimated 
100 million malaria cases with over 300,000 deaths per year in Nigeria. This compares with 215,000 deaths per year in 
Nigeria from HIV/AIDS. Malaria contributes to an estimated 11% of maternal mortality (WHO, 2018) [1]. 

Malarial infection begins when a person is bitten by an infected female anopheles mosquito and Plasmodium species 
parasites in the form of sporozoites are injected into the bloodstream. The sporozoites travel to the liver, multiplying 
asexually over the next 7–10 days (Mawson, 2013) [3]. During this time there are no symptoms. The parasites, now in 
the form of merozoites, emerge from the liver cells in vesicles and travel through the heart to the capillaries of the lungs. 
The vesicles eventually disintegrate, releasing the merozoites to enter the bloodstream where they invade and multiply 
in erythrocytes. When the cells burst, the parasites invade more erythrocytes [3]. Clinical symptoms, including fever, 
occur in synchrony with the rupture of infected erythrocytes and the release of erythrocyte and parasite debris, 
including malarial pigment (hemozoin) and glycophosphatidylinositol, the putative ‘malaria toxin. As noted, the 
symptoms are associated with the rupture of the infected erythrocytes and the release of putative malaria toxins, which 
activate peripheral blood mononuclear cells and stimulate the release of cytokines. It is believed that the balance 
between pro-inflammatory and anti-inflammatory cytokines, chemokines, growth factors, and effector molecules 
determines disease severity [4] Studies have reported increased IL-1B, IL-6, IL-8, and TNF-alpha in late-onset severe 
disease, and a low IL-10: TNF-alpha ratio. The role of cytokines, however, remains contradictory and unclear [5]. 
Alterations in retinoids (vitamin A and its congeners) also occur in malaria, but the precise role of retinoids in the 
disease may be different and even opposite to the traditional focus on vitamin A deficiency and supplementation. From 
previous researches done on the pathogenesis of malaria, there is a suggestion that an endogenous form of 
hypervitaminosis A induced by the parasite contributes significantly to the signs and symptoms of the disease [5]. 
Plasmodium falciparum selectively absorbs vitamin A from the host and appears to use it for its metabolism; serum 
vitamin A levels are also reduced in children with malaria. Although vitamin A is essential in low concentration for 
numerous biological functions, higher concentrations are cytotoxic and pro-oxidant, and potentially toxic quantities of 
the vitamin are stored in the liver. During their life cycle in the host the parasites remain in the liver for several days 
before invading the red blood cells (RBCs). The hypothesis proposed is that the parasites emerge from the liver packed 
with vitamin A and use retinoic acid (RA), the main biologically active metabolite of vitamin A, as a cell membrane 
destabilizer to invade the RBCs throughout the body [5].  

United States Malaria Initiative, supports four scientifically proven key interventions to prevent and treat malaria: 1) 
the promotion of insecticide treated mosquito nets (ITNs); 2) indoor residual spraying (IRS); 3) intermittent preventive 
treatment for pregnant women (IPT); and 4) diagnosis and treatment. Prevention programs focus on the distribution 
and use of bed nets, called Long Lasting Insecticidal Nets (LLINS), including evidence-based health communication 
programs on the mode of malaria transmission and the importance of sleeping under ITNs. [6]. Indoor Residual Spraying 
(IRS) involves the coordinated, timely spraying of the interior walls of homes with insecticides that kill mosquitoes. 
Intermittent preventive treatment for pregnant women (IPTp) is an effective means of reducing the effects of malaria 
in both the pregnant woman and her unborn child by giving at least two doses of the drug sulfadoxine-pyrimethamine 
(SP). Prompt parasitological confirmation by microscopy or Rapid Diagnostic Test (RDT) is recommended for all 
patients with suspected malaria before treatment begins. Artemisinin-based combination therapy (ACT) has become 
the standard treatment of uncomplicated malaria [6]. In addition to the above, malaria can also be prevented by taking 
several simple precautions such as preventing mosquito bites by using covered clothes and mosquito repellents. 
Awareness of the risk of malaria in high risk zones is the first step to preventing malaria. Thereafter prescription of 
antimalarial tablet to prevent contracting malaria should be encouraged while travelling to these malaria endemic zone. 
Immediate diagnosis and treatment can help prevent complications and death. 

Malaria can be prevented or treated with medications. The type and duration of drugs depends on the type of malaria, 
its severity and the condition of the patient (e.g pregnancy). Based on WHO recommendation, children and adult with 
uncomplicated Plasmodium .falciparium (except pregnant women in their first trimester) should be treated with one of 
the following artemisinin-based combination therapies (ACT): Artemether + lumefantrine; Artesunate + amodiaquine; 
Artesunate + mefloquine; Dihydroatemisinine + piperaquine; Artesunate + sulphadoxine-pyrimethamine. These ACTs 
regimen should provide three days treatment with artemisinin derivatives [7]. Recommendations of WHO for the 
treatment of complicated (severe) malaria (including infants, pregnant women in all trimesters and lactating mothers), 
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encourages the use of intravenous or intramuscular artesunate for at least 24 hours and until they can tolerate oral 
medication. When oral ACT is started, the treatment should be completed for three days (single dose of primaquine 
should be added in areas of low transmission). If artesunate is not available, the use of injection artemether should be 
encouraged in preference to quinine in treating adult and children with severe malaria. Two landmark trials in patients 
with severe malaria definitively showed that intravenous artesunate reduced mortality by 35 and 23% in adults and 
children, respectively, compared to quinine [8, 9]. Intravenous artesunate is now the first-line treatment for severe 
malaria as recommended by the WHO. Artemether and quinine are the second-line therapies [7]. The mechanism of 
improved survival over quinine is the rapid cidal activity of artesunate on young ring forms, preventing parasite 
maturation and sequestration [10].  

The Nigerian government has recently changed its policy guidelines for treating uncomplicated malaria to artemether-
lumefantrine or amodiaquine-artesunate replacing monotherapy of chloroquine and sulfadoxine-pyrimethamine (SP). 
The policy change became necessary because the therapeutic efficacy of chloroquine and SP had deteriorated [11]. Any 
introduction of new treatments will require evidence from audit to understand current prescribing practices, and 
training to provide guidance [12]. The success of a new treatment policy would depend on the adherence of health 
providers and patients to the recommendations [13]. Anti-malarial drug resistance is a major public health problem 
which hinders the control of malaria. Malaria being a major health problem in the country as well as the increasing 
emergence of resistance to the conventional anti-malarial therapy, it is necessary to check for the prescribing pattern 
of the anti-malarial drugs in inpatient settings in the health care system. 

Prescription practices have been shown to influence the emergence of resistance to antimalarial drugs, thus the success 
of a new treatment policy would depend on adherence of health providers and patients to treatment recommendation 
[14, 15]. This is important in other to protect the clinical shelf life of artemisinin based combinations, since they remain 
the most valuable drugs currently available in the treatment of malaria (Gbotosho et al., 2009) [16]. Rational use of 
drugs against most common and life-threatening tropical diseases such as malaria remains a huge challenge, 
particularly in sub-Saharan African region. (Breman et al, 2004) [17]. This region carries a disproportionately high share 
of the global malaria burden.  They contribute an estimated 90% of global episodes of clinical malaria and 90% of global 
malaria mortality.  (WHO, 2010a; WHO, 2010b) [18, 19]. Appropriate treatment of malaria and the correct use of 
antimalarial drugs are needed in order to achieve Nigerian’s goal of pre-elimination and reducing malaria related death 
to zero. Drug use studies could unravel drug use problems and give feedback to the prescriber to create awareness on 
rational use of drugs [20].  The success of any treatment policy depends largely on the adherence of health care 
providers to treatment recommendations based on policy statements. Hence antimalarial prescriptions by prescribers 
are expected to be influenced by the change in the National antimalarial policy in other to improve the trend in malaria 
morbidity and mortality. Therefore the objective of this study is of paramount importance to evaluate the prescriptions 
of antimalarial medicines and to ascertain the adherence of prescribers to the National Antimalarial Treatment 
Guideline in the treatment of malaria infections, the most antimalarial prescribed in this facility and the efficacy of the 
antimalarial used.  

2. Material and methods 

2.1. Study site and design 

This was a descriptive, cross-sectional, retrospective study of prescriptions purposely carried out among outpatients at 
a University health facility in Southeast Nigeria. These outpatients were seen by medical doctors and they access their 
approved drugs with a total payment from the pharmacy unit. The facility is a university medical center that renders 
health services to students, staffs and the public.  

2.2. Data Collection 

This comprised all outpatients prescriptions that contained at least one antimalarial drug filed from October 2018 to 
September 2019. Large sample size which exceeded the minimum of 100 suggested by WHO was employed in order to 
enhance the reliability of the results since only one health facility was used for the study (Okoro and Jamiu, 2018)[22]. 
The patients were asked to come back after 3 days for clinical response assessment. Systematic sampling was used to 
select the prescriptions. Based on the total number of 1250 prescriptions containing at least one antimalarial drug, a 
sampling interval of 5 was calculated and simple balloting was used for the first pick. At the end, a total number of two 
hundred and fifty (250) prescriptions containing at least one antimalarial drug were selected for the study [21]. All 
prescriptions that have at least one antimalarial drug in it were selected, while all antimalarial prescriptions for 
pregnant women were excluded. 
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2.3. Data Analysis 

Data were later keyed into Statistical Package for Social Sciences (SPSS, version 23, Chicago, USA) and coded for analysis. 
Raw data were double-checked with soft data for consistency. Descriptive statistics (frequency, percentage and mean 
±SD) were performed for distribution patterns. Chi-square was used to determine the significant association of 
Norminal variables. Statistical significance was set as a value less than 0.05 (P<0.05) at 95% confidence interval.  

3. Results  

3.1. Frequency and Pattern of Prescription of Antimalaria Drugs 

Out of the two hundred and fifty prescriptions, 51(20.4%) were Artemeter Lumefatrine / Sulphadoxine-Pyrimethamine, 
114(45.6%) were Artemeter Lumefatrine, 26(10.4%) were Artemeter Amodiaquine, 24(9.6%) were Artemeter 
Piparaquine, 12(4.8%) were Artemeter, 12(4.8%) were Artemeter /Sulphadoxine-Pyrimethamine, 4(1.6%) were 
Sulphadoxine-Pyrimethamine and 7(2.8%) were without antimalaria drug prescription (Table 1).  

Table 1 Frequency and Pattern of Prescription of Antimalaria Drugs.  

Antimalarial Drugs Prescription Frequency Percentage 

Artemeter Lumefatrine / Sulphadoxine-Pyrimethamine              51  20.4 

Artemeter Lumefatrine             114   45.6 

Artemeter Amodiaquine              26   10.4 

Artemeter Piparaquine               24    9.6 

Artemeter               12    4.8 

Artemeter /Sulphadoxine-Pyrimethamine              12    4.8 

Sulphadoxine-Pyrimethamine               4    1.6 

No antimalaria               7    2.8 

3.2. Frequency Distribution of Various Co-prescribed Drugs with Antimalaria 

Out of the 250 prescriptions, some of the essential drugs co-prescribed with antimalaria drugs include antibiotics, 
vitamin c, paracetamol, Multivitamins, diclofenac and piriton. The total numbers of antibiotics (78 times), vitamin c (19 
times), diclofenac (42 times) and piriton (86 times) were significantly low, with  P=0.002, 0.004, 0.011 and 0.014 
respectively while total numbers of paracetamol and multivitamin were significantly high with P=0.000 and 0.000 
respectively.   

The distribution of these essential drugs co-prescribed with antimalaria drugs showed that antibiotics were co-
prescribed 26 times with Artemeter Lumefantrine - Sulphadoxine-Pyrimethamine, 4 times with Artemeter 
Lumefantrine, 27 times with Artemeter Amodiaquine, 3 times with Artemeter Piparaquine, 2 times with Artemeter, 8 
times with Artemeter-Sulphadoxine-Pyrimethamine, 2 times with Sulphadoxine-Pyrimethamine and 6 time amongst 
those without any antimalaria drug prescription.  

The distribution of these essential drugs co-prescribed with antimalaria drugs showed that vitamin c was co-prescribed 
11 times with Artemeter Amodiaquine, 2 times with Artemeter and 6 times with Artemeter-Sulphadoxine-
Pyrimethamine.  

The distribution of these essential drugs co-prescribed with antimalaria drugs showed that paracetamol was co-
prescribed 39 times with Artemeter Lumefantrine - Sulphadoxine-Pyrimethamine, 5 times with A Artemeter 
Lumefantrine, 108 times with Artemeter Amodiaquine, 23 times with Artemeter Piparaquine, 7 times with Artemeter, 
24 times with Artemeter-Sulphadoxine-Pyrimethamine, 4 times with Sulphadoxine-Pyrimethamine and 10 times 
amongst those without any antimalaria drug prescription. 
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The distribution of these essential drugs co-prescribed with antimalaria drugs showed that multivitamins were co-
prescribed 43 times with Artemeter Lumefantrine - Sulphadoxine-Pyrimethamine, 7 times with Artemeter 
Lumefantrine, 99 times with Artemeter Amodiaquine, 20 times with Artemeter Piparaquine, 4 times with Artemeter-
Sulphadoxine-Pyrimethamine, 21 times with Artemeter, 4 times with Sulphadoxine-Pyrimethamine and 42 times 
amongst those without any antimalaria drug prescription.  

The distribution of these essential drugs co-prescribed with antimalaria drugs showed that diclofenac was co-
prescribed 5 times with Artemeter Lumefantrine - Sulphadoxine-Pyrimethamine, 2 times with Artemeter Lumefantrine, 
20 times with Artemeter Amodiaquine, none with Artemeter Piparaquine, 2 times with Artemeter, 9 times with 
Artemeter-Sulphadoxine-Pyrimethamine, none with Sulphadoxine-Pyrimethamine and 4 times amongst those without 
any antimalaria drug prescription.  

The distribution of these essential drugs co-prescribed with antimalaria drugs showed that piriton was co-prescribed 
22 times with Artemeter Lumefantrine - Sulphadoxine-Pyrimethamine, 5 times with Artemeter Lumefantrine, 45 times 
with Artemeter Amodiaquine, 6 times with Artemeter Piparaquine, 2 times with Artemeter, 4 times with Artemeter-
Sulphadoxine-Pyrimethamine, none with Sulphadoxine-Pyrimethamine and 2 time amongst those without any 
antimalaria drug prescription (Table 2).  

Table 2 Frequency Distribution of Various Co-prescribed Drugs with Antimalaria. 

Antimalaria  Antibiotic  Vitamin C Paracetamol Multivit Diclofenac  Piriton 

AL/SP 26 0 39 43 5 22 

A L 4 0 5 7 2 5 

AA 27 11 108 99 20 45 

A P  3 0 23 20 0 6 

Artemeter 2 2 7 4 2    2 

Artemeter /SP 8 6 24 21 9    4 

SP 2 0 4 4 0     0 

No antimalaria 6 0 10 12 4    2 

Total 78 19 220 210 42    86 

P.value  0.002 0.004 0.000 0,000 0.011 0.014 

KEYS: AL/SP= Artemether + Lumefantrine and Sulphadoxine/pyrimethamine; AL=Artemether + Lumefantrine; AA=Artesunate + Amodiaquine; AP= 
Artesunate + piperaquine; Artemeter /SP = Artemether and Sulphadoxine/pyrimethamine; SP= Sulphadoxine/pyrimethamine 

3.3. Post Prescription Clinical Response from the Subjects after 3 Days of Drug Usage 

Post prescription clinical response from the subjects treated with antimalaria drugs after 3 days of drugs usage showed 
that: 

Out of 114 subjects under Artemeter Lumefantrine, 94 presented without symptom, 15 did not return for feedback, 5 
presented with symptom after the 3 days. The number of subjects under Artemeter Lumefantrine, that presented 
without symptoms after 3 days of drug usage was significantly high P=0.000    

Out of the 26 subjects under Artemeter Amodiaquine, 17 presented without symptom, 5 did not return to give feedback, 
4 presented with symptom after the 3 days. The number of subjects under Artemeter Amodiaquine, that presented 
without symptoms after 3 days of drug usage was not significantly high P=0.914. 

Out of the 23 subjects under Artemeter Piparaquine, 14 presented without symptom, 5 did not return to give feedback, 
4 presented with symptom after the 3 days. The number of subjects under Artemeter Piparaquine, that presented 
without symptoms after 3 days of drug usage was not significantly high P=0.751. 

Out of the 51 subjects under Artemeter Lumefantrine- Sulphadoxine-Pyrimethamine, 26 presented without symptom, 
16 did not return to give feedback, 9 presented with symptom after the 3 days. The number of subjects under Artemeter 
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Lumefantrine- Sulphadoxine-Pyrimethamine, that presented without symptoms after 3 days of drug usage was 
significantly high P=0.021. 

Out of the 4 subjects under Sulphadoxine-Pyrimethamine, 4 presented with symptom after the 3 days. The number of 
subjects under Sulphadoxine-Pyrimethamine,that presented with symptoms after 3 days of drug usage was significantly 
high P=0.000 (Table 3.). 

Table 3 Post Prescription Clinical Response from the Subjects after 3 Days of Drug Usage. 

 No symptoms after 3 days  No feedback after 3 days  Symptoms after 3 days P-value 

AL (N=114)          94          15          5 0.000 

AA (N=26)          17           5          4 0.914 

AP (N=24)          15          5           4 0.751 

AL/SP(N= 51)          26          16           9 0.021 

SP(N=4)           0           0           4 0.000 

Artemether (N=12)           5           3           4 0.142 

Artemether/SP(N=12)           9           2           1 0.933 

KEYS: AL= Artemether + Lumefantrine; AA= Artesunate + Amodiaquine; AP= Artesunate + piperaquine; AL/SP= Artemether + Lumefantrine and 
Sulphadoxine/pyrimethamine; SP== Sulphadoxine/pyrimethamine; Artemether/SP== Artemether and Sulphadoxine/pyrimethamine 

3.4. Demographic characteristics of Patients Under antimalarial drugs prescription  

The demographic records of the subjects under the prescription showed that 89 (35.6%) were male while 161 (64.4%) 
were female. The mean age of the male subjects was 23.2±2.6. Minimum age recorded for male was 18 while the 
maximum age for male was 29. On the other hand, the mean age of the female subjects was 22.4±2.8. Minimum age 
recorded for female was 18 while the maximum age for female was 32 (Table 4). 

Table 4 Demographic characteristics of Patients Under antimalarial drugs prescription 

Sex  Frequency Percentage  

Male 89 35.6  

Female  161 64.4  

Total 250 100  

    

Age Mean Minimum  Maximum  

Male (N=89) 23.2±2.6 18 29 

Female  21.9±2.8 18 32 

Total  22.4±2.8   

4. Discussion 

This work revealed prevalent choice of AL among other ACTs. Other frequently used ACTs revealed are atesunate-
amogiaquine and atesunate-piparaquine respectively. This finding is in line with the results of the drug efficacy trials 
carried out in all the geopolitical regions of the country in 2004 which found AL to be highly efficacious and thus suitable 
for use in the treatment of uncomplicated P. falciparum malaria in the country. However an increase in the co-
prescription of Artemether-Lumefantrine with- Sulphadoxine-Pyrimethamine (SP) was observed. Sulfadoxine–
pyrimethamine is an anti-malaria drug currently recommendation by WHO for all women in malaria-endemic areas in 
Africa for intermittent preventive treatment (IPT), as part of their antenatal care (Tarning, 2016) [22]. Unfortunately, 
the effectiveness of sulfadoxine–pyrimethamine is challenged by widespread drug resistance in many areas [22]. The 
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reason for this combination could not be ascertained but information obtained showed that such combination is made 
when resistance to ACTs is suspected. The new artemisinin-based combination therapy (ACT) was introduced in 2005 
with Artemether-Lumefantrine (AL) as first-line treatment for uncomplicated malaria and Artesunate + Amodiaquine 
(copackaged) as alternative [23]. In line with this, this work was conducted to review the prescription pattern of 
antimalaria drugs in a University health facility in Southeast Nigeria, considering the importance of adherence to the 
policy guidelines by healthcare providers and patients as developed by World Health Organization in 2006 and in 2010, 
with the intention to encourage and update compliance to the policy. Prescription of sulfadoxine–pyrimethamine alone 
was found at significant minimal, moreover 100% resistance was recorded in subjects with such prescription. Suffice it 
to say that malaria parasite resistance to sulfadoxine–pyrimethamine is still upheld.  

Considering the Essential Drug List (EDL), antibiotics, vitamin C, paracetamol, multivitamins, diclofenac and piriton 
were frequently recorded. Combination of antimalarial drugs with antibiotics was found to be significantly low, but 
revealed a higher value of 31.2% as against the WHO reference range of 20.0%–26.8% [24]. Other NHIS studies have 
also reported values above WHO reference range [25, 26]. Essentially, prescription of antimalarial drugs with antibiotics 
could occur to take care of any potential coinfection or to prevent undetectable infection showing up [27]. However, it 
may imply that the prescriber is not too certain about the real diagnosis. Overuse of antibiotics may lead to emergence 
of drug resistant microorganisms and increased side effects and cost of healthcare. There has been no established need 
for antimalaria co-prescription with antibiotics apart from the reasons mentioned above. Therefore it could be efforts 
in futility and increasing the cost of treatment. Should such combination occur, it is important to adhere to WHO 
recommendation.Percentage prescription of Vitamin C in combination with ACT was found to be low at 7.6% which 
indicates adherence to restriction of co-prescription of vitamin c with ACTs. However, one would think that such 
combination should not occur at all. It is important to review the usefulness of Vitamin C in malaria treatment. Ascorbic 
acid has antioxidant properties and is reported to mop up free radicals (Marwaha, 2016) [28]. Since malaria infection 
imposes tremendous oxidative stress on the host, the antimalarials are often prescribed with vitamin C or similar 
antioxidant supplements. However, the antioxidant effect in erythrocytes has been reported to depend upon the 
presence or absence of glutathione. In the presence of glutathione, ascorbic acid has synergistic antioxidant activity 
against haem-mediated cell toxicity [28, 29]. In glutathione deficient red cells, as often happens in parasitized RBCs due 
to oxidative stress, ascorbic acid can react with iron or iron containing compounds to generate hydrogen peroxide or 
hydroxyl radical and accentuate the haemolytic mechanisms in malaria [28, 29]. Vitamin C may have additional 
detrimental effects in malaria. Results from an experimental study have shown that concurrent administration of 
artemether and ascorbic acid compromised the rates of parasite clearance in P. berghei malaria infection in mice. This 
effect was more pronounced at higher doses of ascorbic acid. The high doses of vitamin C by itself could inhibit growth 
of malarial parasite to some extent (Marwaha, 2016) [28]. Based on this, it is still currently not recommended to 
prescribe ACTs with vitamin C. Increased co-prescription of the drugs under the essential drug list was prevalent with 
Artemether-Amodiaquine. And the reason could not be established. To link it with the reported hypoglycemic side effect 
of Artemether-Amodiaquine requires further work and analysis. The use of Artemether-Lumefantrine was found in this 
study to be of high potency and efficacy. This coiled from the significant increase in the number of subjects with positive 
clinical response after 3 days of the drug usage. 

5. Conclusion 

The frequent usage of artemeter lumefantrine was preceding among other ACTs. This study showed compliance with 
National Antimalarial Treatment Guideline for the treatment of malaria infection as it regards the use of artemisinin-
based combination therapy. The frequency in co-prescription of antibiotics with anti-malaria was recorded to be higher 
than the WHO recommendation.  

Recommendation  

The use of ACT in combination with SP should be clinically evaluated. It is recommended that laboratory tests should 
be carried out to confirm or rule out bacterial infections before antibiotic co-prescription with artemisinin-based 
combination therapy. The prescription guideline should farther be adhered to. 
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