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Abstract 

Background: Most malaria control strategies depend on safe and effective drugs, although, drug 

resistance is the most serious problem in achieving control of malaria. Artemether/Lumefantrine 

(coartum®) has been used as a first-line treatment for uncomplicated Plasmodium falciparum 

infection since 2004 in Ethiopia. The spread of Plasmodium falciparum resistance to almost all 

available affordable mono-therapy, in many malaria endemic regions, is a serious impediment on 

malaria control. As a result there is a need to a periodic evaluation of efficacy of antimalarial 

drugs.  

Objective: The aim of this study was to evaluate the efficacy and safety of Coartem® for the 

treatment of uncomplicated Plasmodium falciparum infections in patients attending Gende Wuha 

Health Center Gondar Zone, North-West Ethiopia. 

Method: One arm prospective in vivo evaluation of the efficacy of artemether/lumefantrine (AL) 

was conducted in patients with uncomplicated Plasmodium falciparum infection. Standard six 

dose regimen of AL was given twice daily for 3 days under supervision and clinical and 

parasitological responses during a 28 day follow-up period were assessed using a standardized 

drug efficacy record form, on days 0, 1 ,2, 3, 7, 14, 21, 28 and adverse drug events as well as 

Hgb changes were also investigated.  

Result: A total of 81 P. falciparom mono infected patients were included in the study, majority 

82.4% were males. Overall, the 28-day clinical and parasitological cure rate was 98.8% (95% 

CI=93.3-100%). The mean temperature and parasite count at enrollment were 37.9°C and 

13,441.6rings/μL, respectively. Gametocytes were detected in 4.4% of the study participants on 

the day of inclusion and the mean hemoglobin level was 13.7 g/dl. Arthemesnin based 

combination therapy treatment rapidly cleared parasitaemia and fever by day three and complete 

gametocyte clearance was obtained on day 21. Insignificant hemoglobin recovery was observed 

among patients with adequate clinical and parasitological response. There was no severe adverse 

side-effects were observed among these patients. Conclusion: Artemether Lumefantrine was 

efficacious for the treatment of uncomplicated Plasmodium falciparum malaria in Gende Wuha 

town. 

 

Keywords:  P. falciparum, Coartem, ACT, Efficacy, Gende Wuha, Ethiopia  
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1. INTRODUCTION 

      1.1. Back ground  

Malaria is a mosquito borne disease caused by protozoan parasites of the genus Plasmodium.      

Plasmodium falciparum, vivax, malariae, ovale cause malaria in human (James and Mary, 

2011). 

 
Malaria is one of the major public health problem in the world and widespread in hot and 

humid regions of Africa, Asia, South and Central America. The problem is being aggravated 

by climatic change, poverty, lack of efficient controlling mechanism, drug resistance, human 

population growth and movement, land use change and deteriorating public health 

infrastructures (Tesfaye et al., 2011). 

 

Plasmodium falciparum is known as “malignant malaria” because of its severity and fatal 

outcome. Itּיs pathophysiology results from the interaction between the parasite and the host 

(Antia et al., 2007).These include red cell invasion by merozoites, adherence and 

sequestration of mature parasite-infected red cells to endothelial cells, the rosetting of 

uninfected red cells around mature parasite infected red cells, the reduction in deformability 

of infected and uninfected red cells and the production of toxins by infected red cells to 

endothelial cells (Antia et al., 2007). 

 

Sequestration is the process whereby red cells infected with matured parasites specifically 

adhere to the endothelial cells of capillaries and venules. After invasion of red blood cells, the 

merozoites develop into more mature stages and induce knob-like structures on the infected 

red cell surface that adhere to capillaries or venules obstructing blood supply and causing 

vital organ dysfunction. This process leads to severe falciparum infection. It is the leading 

cause of microvasculatory obstruction, reduction of oxygen and substrate supply leading to 

anaerobic glycolysis and lactic acidosis causing vital organ dysfunctions. The disease severity 

is not only determined by parasitaemia but also by the parasite stage distribution in peripheral 

blood (Howard and Gilladoga, 1989).  

 

Patients with Plasmodium falciparum malaria present with mature stage parasites in the 

Peripheral blood usually have severe infection (Silamut et al., 1999) indicating that severity 

is not only determined by parasitaemia but also by the Sequestered parasite biomass. Mature 

stages are more pathogenic than early stages.  

http://cid.oxfordjournals.org/search?author1=James+M.+Hughes&sortspec=date&submit=Submit
http://cid.oxfordjournals.org/search?author1=Mary+E.+Wilson&sortspec=date&submit=Submit
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Therefore, accurate measurements of parasite age, morphology and stage distribution provide 

valuable prognostic, pathophysiological and therapeutic information (Howard and Gilladoga, 

1989). 

 

Current global malaria programmes attempt to address both prevention and control. 

Prevention of disease transmission include, prevention of mosquito biting at the individual 

and household level through the wide distribution of long-lasting insecticidal nets (LLINs), 

targeted indoor residual spraying (IRS) of house, expanded use of rapid diagnostic tests 

(RDTs), Prophylaxis of malaria with drugs can also be used to provide additional protection 

for groups at particular risk, such as pregnant women living in and travelers to countries 

where the disease is endemic and introduction of Artemisinin-based Combination Therapy 

(ACT) as the first line treatment (Hemingway and Bates, 2003). 

 

The overall malaria burden is declining throughout the world. Recent hospital surveys 

showed significant reduction in malaria cases, admission and deaths. In Ethiopia, confirmed 

malaria cases in 2011 declined by 66% compared to those in 2001, in children under-five 

years of age. Malaria admissions and deaths also fell by 81% and 73% respectively (Aregawi 

et al., 2014). 
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1.2. Global Malaria Burden 

Malaria is one of the major public health problems in the world. In 2010, it affected 106 

countries and territories around the world (92 of which are endemic for falciparum).Most 

malaria cases and deaths occur in sub-Saharan Africa. However, Asia, Latin America, and to 

a lesser extent the Middle East and parts of Europe are also affected (WHO, 2011).  

In 2002, there were 300 to 500 million clinical cases every year and between one and three 

million deaths, mostly of children, are attributable to this disease. Every 40 seconds a child 

dies of malaria, resulting in a daily loss of more than 2,000 young lives worldwide. By 2013, 

there were about 198 million cases of malaria (with an uncertainty range of 124 million to 

283 million) and an estimated 584 000 deaths (with an uncertainty range of 367,000 to 

755,000) (WHO, 2015). 

An estimated 90% of all malaria deaths occur in sub-Saharan Africa and under 5 children 

accounts 78% of all the deaths. Poverty may promote malaria transmission since rural 

families have less access to current prevention and treatment services, also malaria may cause 

poverty by impeding economic growth. It is estimated that malaria costs Africa US$12 billion 

per year in direct costs and reduces its GDP growth by 1.3 percent annually .The long 

lifespan and strong human biting habit of the African vector species is another reason for 90 

% of the world's malaria deaths are in Africa (WHO, 2015). 

Increased efforts to control  malaria by funding for prevention and treatment is saving lives. 

Between 2000 and 2013, malaria incidence was cut by 30% globally and 34% the mortality 

rate decreased by 47% worldwide and 58% in Africa (WHO, 2015).In 2013, 55 countries are 

on track to reduce their malaria case incidence rates by 75%, in line with World Health 

Assembly targets for 2015. Large-scale use of WHO-recommended strategies, currently 

available tools, strong national commitments, and coordinated efforts with partners, will 

enable more countries – particularly those where malaria transmission is low and unstable – 

to reduce their disease burden and progress towards elimination. In recent years, 4 countries 

have been certified by the WHO Director-General as having eliminated malaria: United Arab 

Emirates (2007), Morocco (2010), Turkmenistan (2010), and Armenia (2011) (WHO, 2015). 
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1.3. Malaria in Ethiopia 

Malaria is one of the leading causes of morbidity and mortality in Ethiopia. About 75% of the 

landmass of the country is malarious and 68% of the Ethiopian population, estimated at about 

90 million in 2010, lives in malaria risk areas (FDRE, 2011) 

 

The three most important factors that affect the distribution of malaria and are temperature, 

Humidity and availability of vector breeding habitats. Altitude, vegetation and rainfall have 

indirect effects because of their impact on temperature, humidity and availability of water 

collections for vector breeding. The distribution of malaria in Ethiopia varies from place to 

place due to the above factors directly or indirectly affecting the pattern of malaria 

transmission. For example, the distribution of malaria in Ethiopia is largely determined by 

altitude, through its effect on temperature. Malaria mainly occurs up to 2000 meters above 

sea level. Risk of malaria is highest in the western lowlands of Oromia, Amhara, Tigray and 

almost the entire regions of Gambella and Benishangul Gumuz( CD1-ET ,2014) . 

 

In the eastern lowlands of Ethiopia (primarily Afar and Somali), malaria is endemic along the 

rivers, as this part of the country is largely dry away from rivers. Transmission is limited by 

the lack of water collections for mosquito breeding and low humidity due to low rainfall and 

sparse vegetation. The central highlands of Ethiopia are free of malaria mainly due to the low 

temperatures, which slows the development of the vector and the parasite (Tesfaye et al., 

2011). 

 

Protective immunity in Ethiopian populations is relatively low due to unstable transmission 

and, unlike large parts of sub-Saharan Africa; all age groups are at risk of infection and 

disease. Malaria is ranked as the leading communicable disease in Ethiopia, accounting for 

about 30% of the overall disability adjusted life years lost. In Ethiopia, Plasmodium  

falciparum and Plasmodium vivax are the major parasites accounting for about 70% and 30% 

of infections, respectively (Mulu et al., 2013). 

 

In Ethiopia, a declining trend of malaria has been observed in recent years as a result of 

significant strides in expanding coverage of key malaria control and preventive interventions 

throughout the country (Aregawi et al., 2014). 

http://moodle.digital-campus.org/course/view.php?id=189
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aregawi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25406083
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Substantial and sustained support provided by diverse partners and the firm commitment of 

the government played a major role for the reduction. Major scale-up efforts began in 

2004/2005 with the introduction of Artemisinin-based Combination Therapy (ACT) as the 

first line treatment, use of rapid diagnostic tests (RDTs) as well as stepping up of vector 

control and prevention through the wide distribution of long-lasting insecticidal nets (LLINs) 

backed by targeted indoor residual spraying (IRS) of houses (Jima et al., 2010). 

 
1.4. Malaria prevalence in Gende Wuha Woreda 
 

In Gende Wuha woreda malaria occurs throughout the year but the peak malaria season is 

from June to December. It is the leading cause of death in the district followed by upper 

respiratory tract infection (URTI) and Pneumonia. According to the report from Sep to Aug 

2006 in the health center .Plasmodium falciparum is the most prevalent parasite followed by 

Plasmodium vivax and Mixed infection. 

 

 
 
Figure 1. Prevalence of malaria infection in Gende Wuha Health Center from Sep 2006 to 
Aug 2006(Source: Metema district, Department of Malaria and Other Vector Borne 
Diseases); (Pf = P. falciparum; Pv = P. vivax; Mix = Mixed infection). 
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1.5. Anti - Malaria Interventions 

Malaria control strategy is a concerted effort meant to bring about changes in the way malaria 

problem is addressed. As a result, this strategy stresses the selective use of preventive and 

therapeutic measures wherever they can lead to sustainable results. Several interventions have 

been recommended to curb the rising burden of the disease in endemic regions. These 

interventions form the pillar of the global campaign for effective malaria intervention, 

particularly in sub-Saharan Africa. Key interventions to control malaria include prompt 

diagnosis, effective treatment and vector control (Enato and Okhamafe,  2005). 

1.5.1. Vector Control 

Vector control is the main way to reduce malaria transmission at the community level. It is 

the main intervention that can reduce malaria transmission from very high levels to close to 

zero. For individuals, personal protection against mosquito bites represents the first line of 

defense for malaria prevention. Two forms of vector control listed below are effective in a 

wide range of circumstances (Raghavendra, 2011). 

Insecticide-treated mosquito nets (ITNs) 

Long-lasting insecticidal nets (LLINs) are the preferred form of ITNs for public health 

distribution programmes. WHO recommends coverage for all at-risk persons. The most cost 

effective way to achieve this is through provision of free LLINs, so that everyone sleeps 

under it. ITNs work in two ways: first, they protect the individual user against biting; and 

second, they can kill mosquitoes that try to bite since it has deltamethrinthe, most abundantly 

used compound constituting about 60% of global usage, followed by permethrin (22%). 

 Indoor spraying with residual insecticides 

Indoor residual spraying (IRS) with insecticides is a powerful way to rapidly reduce malaria 

transmission. Its full potential is realized when at least 80% of houses in targeted areas are 

sprayed. Indoor spraying is effective for 3–6 months, depending on insecticide used and the 

type of surface on which it is sprayed. DDT can be effective for 9–12 months in some cases. 

Detection of insecticide resistance should be an essential component of all national malaria 

control efforts to ensure that the most effective vector control methods are being used. The 

choice of insecticide for IRS should always be informed by recent, local data on the 

susceptibility target vectors.  



7 
 

Antimalarial medicines can also be used to prevent malaria. For travelers, malaria can be 

prevented through chemoprophylaxis, which suppresses the blood stage of malaria infections, 

thereby preventing malaria disease. WHO recommends intermittent preventive treatment with 

sulfadoxine-pyrimethamine for pregnant women living in high transmission areas, at each 

scheduled antenatal visit after the first trimester. Similarly, for infants living in high-

transmission areas of Africa, 3 doses of intermittent preventive treatment with sulfadoxine-

pyrimethamine is recommended (WHO, 2015). 

1.5.2. Artemether-Lumefantrine (Coartem®) as treatment 

Artemether-Lumefantrine is a combination of two drugs, artemether and lumefantrine, 

manufactured in tablet form as Coartem® by Novartis. Each tablet contains 20 mg artemether 

and 120 mg Lumefantrine (Martensson et al., 2005).The two drugs act in an independent but 

complementary manner at different stages of the parasite life cycle. More than 40 malaria-

endemic countries in sub-Saharan Africa have rapidly scaled up malaria prevention and 

treatment and now recommend the use of ACT as first-line treatment for uncomplicated 

Plasmodium falciparum malaria. 

Both artemether and lumefantrine are blood schizonticides with complementary 

pharmacokinetics and dissimilar modes of action, and hence provide synergistic anti-malarial 

activity. Artemisinin derivatives have rapid onset of anti-parasitic activity than any other anti-

malarial drug available today and are active against all Plasmodium species that infect 

humans. Importantly, they allow more parasite clearance than any other anti-malarial drug 

(parasite numbers can be reduced by a factor of 105 per asexual cycle, compared with 102–103 

with other anti malarial drugs. When combined with efficacious anti-malarial with slower 

elimination rates, such as lumefantrine, shorter courses of treatment (three days) become 

effective (White et al., 1999). 

Artemether and its active metabolite, dihydroartemisinin which rapidly absorbed and 

metabolized with a half-life of about two hours and kills most circulating malaria parasites 

with prompt resolution of symptoms, while Lumefantrine metabolized to 

desbutyllumefantrine which has a half-life of 3-6 days and provides a high long-term cure 

rate after short treatment course (Martensson et al., 2005). The combination thus provides 

rapid clearance of parasitemia and most malaria-related symptoms, coupled with prevention 

of recrudescence (White et al., 1999). 
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1.6. Anti - malarial drug resistance 

Drug resistance defined as the ability of a parasite strain to survive or multiply despite the 

administration and absorption of a drug given in doses equal to or higher than those usually 

recommended but within the tolerance of the subject (WHO, 2010). Chloroquine resistance 

has been reported from all falciparum-endemic areas with the exception of Central America 

and the Caribbean. 

Resistance was first documented on the border between Thailand and Cambodia and in 

Columbia in the late 1950s and early 1960s. Since then, chloroquine resistance has spread 

throughout the tropical world. In Africa, its resistance was first detected in Tanzania in the 

late 1970s, and spread and intensified across the continent. Plasmodium falciparum resistant 

to chloroquine or highly resistant to pyrimethamine both originated in South-East Asia and 

subsequently spread to Africa. The emergence of resistance to mefloquine arose rapidly on 

the western border of Cambodia and on the north-west border of Thailand in the 1980s 

(Vestergaard and Ringwald , 2007). 

In Ethiopia, as in much of sub-Saharan countries, the spread of resistance to conventional 

monotherapies presented a major obstacle to successful disease management. Chloroquine 

resistance known by series of studies undertaken in 18 sites between1997 and 1998 

demonstrated a total treatment failure rate of 65% (FMOH, 1998). After experts had reviewed 

data on efficacy of CQ indicating widespread treatment failure throughout the country, the 

Federal Ministry of Health changed the drug policy from CQ to sulphadoxine- 

pyrimethamine (SP) as first-line treatment for uncomplicated plasmodium falciparum malaria 

in 1999.Coartem® being used as first line drug for the treatment of uncomplicated 

plasmodium falciparum malaria in 2004 in line with the recommendations of the WHO 

(Hwang et al, 2011). 

In recent years, parasite resistance to artemisinins has been detected in 5 countries of the 

Greater Mekong subregion: Cambodia, Laos, Myanmar, Thailand and Viet Nam in 2008. 

While there are likely many factors that contribute to the emergence and spread of resistance, 

the use of oral artemisinins alone, as monotherapy, is thought to be an important driver. 

When treated with an oral artemisinin-based monotherapy, patients may discontinue 

treatment prematurely following the rapid disappearance of malaria symptoms this results in 

incomplete treatment, and such patients still have persistent parasites in their blood. 
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Without a second drug given as part of a combination (as is provided with an ACT), these 

resistant parasites survive and can be passed to a mosquito and then another person (WHO, 

2015). 

The experience gained in the project for confirmation, characterization and containment of 

Coartem® resistance in Thailand and Cambodia suggests that when more than 10% of 

patients have detectable parasites on day 3, confirmatory studies should be conducted. In 

some instances, it may be appropriate to initiate containment activities when ≥ 3% but < 10% 

of cases has parasites detectable on day 3 after treatment with an ACT (WHO, 2011). 
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1.7. Statement of the problem and Significance of the study 

Parasite resistance to antimalarials has been documented in three of the five malaria species 

known to affect humans: P. falciparum, P. vivax and P. malariae. The problem of Anti-

malarial drug resistance is compounded by cross resistance, in which resistance to one drug 

confers resistance to other drugs that belong to the same chemical family or which have 

similar modes of action.  

During the past decades, several anti-malarial drugs had to be removed from markets after 

spread of parasite resistance. WHO recommends artemisinin-based combination therapies 

(ACTs) for the treatment of uncomplicated malaria caused by P. falciparum. ACTs have been 

integral to the remarkable recent successes in global malaria control, and there is broad 

consensus that protecting the efficacy of these medicine combinations is an urgent priority. 

However, P. falciparum resistance is now emerging to artemisinin having detected in five 

countries of the Greater Mekong Subregion: Cambodia, the Lao People’s Democratic 

Republic, Myanmar, Thailand and Viet Nam. Containment activities are ongoing in all 

countries as part of a multi-stakeholder effort (WHO. Anti-malarial drug resistance.2014) 

 

In order to combat the growing resistance, a surveillance system is needed, which facilitate 

monitoring and containment. WHO has regularly updated the therapeutic efficacy protocol 

for high transmission and low-to-moderate transmission areas. They recommend countries 

endemic for malaria routinely monitor the efficacy of drugs. National malaria control 

programmes should evaluate the efficacy of first line antimalarial drugs at sentinel sites at 

least once every 24 months in order to detect changes in their therapeutic efficacy and guide 

national treatment policy(WHO, 2009).  
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2. OBJECTIVES OF THE STUDY 

  2.1. General Objective: 

 To evaluate the efficacy of Coartem® for the treatment of uncomplicated 

Plasmodium falciparum malaria  

  2.2. Specific Objective: 

 

 To assess the current clinical and parasitological cure rate of Coartem® in 

patients with uncomplicated falciparum malaria 

 

  To measure Plasmodium falcifarum gametocyte carriage rates in patients 

treated with Coartem®  

 

  To assess hemoglobin (Hb) changes from baseline to day 14 and 28 after 

Plasmodium falciparum treatment with Coartem® 

 

  To see the adverse drug reactions and tolerability of Coartem® during 

Plasmodium falciparum treatment 
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3. MATERIALS AND METHODS 

3.1. Description of Study area 

The study was conducted in Gende Wuha Health Center, found in Gende Wuha woreda, 

North Gondar Zone ,Amhara Regional State (figure 2).It is bordered on the South by Qwara, 

on the West by Sudan, on the North by Mirab Armachiho, on the Northeast by Tach 

Armachiho, on the East by Chilga, and on the Southeast by Takusa. In Metema district, eight 

settlement areas (Metema Town, Gendawuha, Kumer, Aftit, Kokit, Gebgeb, Zingri and 

Mender 6 & 7) lay between latitudes of 12° 45’-12° 58’N and longitudes 36° 11’-36° 25’E 

within 37 kms from Metema Town. The Administrative center is Gendewuha, previously 

called Shedi .It is 925 km Northwest of Addis Ababa and 180 km West of Gondar town 

(Desalew et al., 2010). 

 

The Mean annual temperature ranges from 22ºC to 28ºC and daily the daily temperature 

reaches as high as 43ºC during the months of March to May. Mean annual rainfall ranges 

from 850 mm to 1100 mm and has unimodal pattern. Altitudes range from 550 to 1608 

m.a.s.l. The total population of the District, according to the 2007 summary and statistical 

report of Ethiopia, was 110,231 of which 58, 734 are males and the rest 51,497 are females. 

Out of the total population of the District, 29,685 live in urban area and 82,546 live in rural 

areas (Tolessa , 2012).  

Genda Wuha is major city of the district, with a total population of 5,502.The five largest 

ethnic groups reported in Metema were Amhara (78.87%), Qemant (10.27%), Tigray 

(7.01%), Gumuz (2.1%), Agaw Awi (1.25%) and all other ethnic groups made up 0.5% of the 

population. The Amhara are relative newcomers, while Gumuz are the original inhabitants, 

who are now found in only three kebeles: Kumer Aftit, Tumet and Shinfa(Desalew et al., 

2010). 

http://en.wikipedia.org/wiki/Semien_Gondar_Zone
http://en.wikipedia.org/wiki/Qwara_%28woreda%29
http://en.wikipedia.org/wiki/Sudan
http://en.wikipedia.org/wiki/Mirab_Armachiho
http://en.wikipedia.org/wiki/Tach_Armachiho
http://en.wikipedia.org/wiki/Tach_Armachiho
http://en.wikipedia.org/wiki/Chilga
http://en.wikipedia.org/wiki/Takusa
http://en.wikipedia.org/wiki/Amhara_people
http://en.wikipedia.org/wiki/Qemant
http://en.wikipedia.org/wiki/Tigray-Tigrinya_people
http://en.wikipedia.org/wiki/Gumuz_people
http://en.wikipedia.org/wiki/Agaw
http://en.wikipedia.org/wiki/Awi_people
http://en.wikipedia.org/wiki/Kebele
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Figure 2. Location Map of Metema district (Source: Ethio-GIS data base,2014) 

 

3.2. Study period 

The study was conducted during the malaria transmission season, from October 2014 to 

January 2015.  

 

3.3. Study design 

The study was a one arm prospective observational in vivo evaluation of the efficacy of 

artemether/lumefantrine (AL) in patients with uncomplicated falciparum malaria. It has used 

the revised WHO protocol for assessment of anti malarial drug efficacy. Patients included in 

the study according to the inclusion criteria were treated with a standard six dose regimen of 

AL given twice daily for 3 days. the clinical and parasitological responses were assesed 

during 28 day follow-up period using a standardized drug efficacy record form, on days 0, 1 

,2, 3, 7, 14, 21, 28 and additionally when needed. WHO clinical and parasitological 

classifications were used for treatment outcome definitions.  

 

3.4. Study population 

The target populations were resident with signs/symptoms of malaria attending the outpatient 

department (OPD) of Gende Wuha Health Center. 
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3.5. Inclusion and exclusion criteria 

3.5.1. Inclusion criteria 

On admission, patients attending with signs/symptoms of malaria were screened for the 

following selection criteria:  

1. Both sex ≥6 months of age 

2. Body weight >5 kg 

3.  Fever (axillary temperature  37.5) or history of fever in the previous 24 hours 

4. Microscopically confirmed Plasmodium falciparum mono-infection, with asexual 

parasitemia between 1000 and 100,000 asexual parasites/µl 

5. Patients living within the health center (i.e. 5-10 km radius of the health center) 

6. Consented patient (Annex VII) or by caregiver for children (Annex VIII) and a patient 

agreed to return for all scheduled visits. 

3.5.2. Exclusion criteria 

 
1. Mixed or mono-infection with another Plasmodium species (besides P. falciparum) 

2. Hemoglobin level <5.0 gm/dL 

         3. Treatment with any anti malarial drug in the 2 weeks prior to study enrollment 

         4. Unable to take oral medication or repeated vomiting 

         5. Known hypersensitivity to Coartem® 

         6. Evidence of severe malaria or other danger signs according to the WHO 

               guideline, unconscious state, unable to sit or stand, severe malnutrition.  

         7. Pregnant and lactating women  

          8. Evidence of a concomitant febrile illness (otitis media, tonsillitis, measles, abscesses 

             measles, acute lower respiratory tract infection, and severe diarrhea) in addition to 

             malaria. 

3.6. Sample size   

The revised WHO protocol (WHO, 2009) was used to calculate the required sample size at 

the study site. The sample size calculation assumes 95% Adequate Clinical and 

Parasitological Response (ACPR) rate with AL on day 28.With a desired precision of 5% and 

a 95% confidence interval a minimum of 73 patients should be enrolled per site. Assuming an 

additional 20 % loss to follow-up rate (15 patients) during the study a minimum at least 88 

(73+15) patients were recruited. 
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N = (z/d)2 P (1-P) 

    = (1.96/0.05)2 0.05 (1-0.05) 

    = 73                      

Where, N = number of samples 

P = the expected population proportion of clinical failure (5%) 

 z = confidence interval (95%) 

 d = precision (5%) 

Assuming an additional 20% loss to follow-up rate and withdrawal of consent (15 patients) 

during the study, at least 88 (73 + 15) patients were recruited to bring about a representative 

sample size. N = (1 + 0.2)73 = 88 

 

3.7. Treatment and dosing procedures 

Enrolled patients were treated with standard six-dose regimen of AL, had given twice daily 

for three consecutive days, On days 0, 1 and 2.The first dose of the medication were 

administered in the study health center under direct supervision by the study team, while the 

second dose of Day0 was administered, 8 hours later .On Day1 and Day 2, the first dose was 

given under direct supervision of the team on the morning and the second dose administered 

12 hours later at home by the patient or caregiver. They were advised to administer the drugs 

with some fatty food such as a glass of milk, some peanuts, etc., to improve absorption of the 

drug (WHO, 2003).Dosing was administered according to weight-based guidelines 5–14 kg, 

one tablet; 15–24 kg, two tablets; 25-34 kg, three tablets and >34kg  four tablets twice daily 

(Annex I).Medications given to young children was crushed, mixed with water, and 

administered as suspension while for older children and adults, tablets were taken orally with 

a glass of water. At each supervised drug administration the patient observed for 30 minutes. 

If vomiting occurred before 30 minutes, the dose repeated and observed for an additional 30 

min. Patient vomiting more than once withdrawn from the study and referred immediately to 

the OPD. 

 

3.8. Follow-up procedures and evaluation 

On Day 0, successfully treated with the first dose and given an appointment card with patient 

name, PIN number and next scheduled visit date written on the front of it and the evening 

dose to be taken at home (Annex V) then patients then advised to come back for treatment for 

a total of seven days with in 28 follow-up days according to scheduled visits and any 
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unscheduled day were the patient is feel ill. The scheduled visit days were day 0, 1, 2, 3, 7, 

14, 21and 28.On each follow up visit, including on day 0 Clinical assessment, body 

temperature measured using digital thermometer also adverse events and laboratory 

investigations, Parasite, Gametocyte and hemoglobin level were performed on all visit days 

then recorded on case record sheet (Annex IX). At each repeat visit, all demographic and 

clinical information was noted on a standard record form and all patients provided with the 

cost of their transport to and from the clinic (round trip transport fare). 

3.9. Hemoglobin measurement 

Hemoglobin was measured from finger prick blood samples using a portable 

spectrophotometer (HemoCue, Anglom, Sweden) on day, 0, 14 and 28.The specimen 

processing was organized in such a way that all the above three tests performed 

simultaneously from a single finger prick. Anemia defined as a reduction of the hemoglobin 

(Hb) concentration, below normal levels. Mild anemia defined as an Hb concentration of <11 

g/dl for both sexes under five, a Hb concentration of <12 g/dl for both sexes between 5 and 

14 years (10-11.9g/dl - mild,7-9.9g/dl - moderate and <7 - severe) and a Hb concentration of 

<13g/dl (10-12.9g/dl - mild, 7-9.9g/dl moderate and <7g/dl - severe) for male and (10-

11.9g/dl - mild, 7-9.9g/dl - moderate and <7 -severe) and female ≥15 years respectively. 

(WHO,  2001). 

 

3.10. Assessment of adverse events  

An adverse event (AE) defined as signs, symptoms or abnormal laboratory finding not 

present at enrolment, but occurring during follow-up, or being present at day 0 and becoming 

worse during follow-up despite clearance of parasitaemia. Evaluation of adverse events 

performed with patients being assessed and questioned with standard list of malaria 

associated and Coartem® related adverse events in case of the children the caregiver is asked 

to report any side effect of the drug and the child’s tolerability to treatment. Presence of 

serious adverse events immediately reported to the clinician/investigator for appropriate care.  

 

3.11. Withdrawals after enrollment  

Patients were excluded from the study if: 

1. Day 0 repeat parasite count <1000 /µl. 

2. Mixed plasmodium infection 

3. Missing the previous evening dose 
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4. vomiting any study dose twice and missing any treatment dose,  

5. Evidence of severe and complicated malaria 

6. Experience serious adverse event  

7. Intake of any drug with antimalarial properties  

8. Detection of other malaria species during the follow up 

9. Development of a febrile illness (e.g. pneumonia, dysentery, measles) that interferes 

with outcome classification. 

10. Withdrawal of consent 

 

3.12. Lost to follow up 

Patients who missed follow up visits and unable to be located within 24 hours on Days 1-3 or 

within 48 hours  on Days 4 despite tracing were considered as  lost to follow up. 

 

3.13. Other medications 

On admission those with, fever > 37.5 0C, received paracetamol tablets per kilogram every 6 

hours until the symptoms subsided. Patients with haemoglobin <5g/dl were referred to the 

nearest health facility for further evaluation and treatment. Patients who found to have 

illnesses other than malaria during standard 28-day follow-up received standard-of-care 

treatment in the clinic free of charge. Routine use of non-study medications with antimalarial 

activity, including antifolate, co-trimoxazole, tetracycline and doxycycline, avoided when 

acceptable alternatives are available (Annex III).Patients with early and late treatment failure 

treated according to the national antimalaria treatment guidelines with oral quinine given 

10mg/kg three times a day for seven days. Patients with any signs of severe malaria were 

admitted to the hospital for appropriate treatment free of charge.  

 

3.14. Study end points 

A study end-point is the classification assigned to a patient. Valid study endpoints include 

treatment failure (early treatment failure, late clinical failure and late parasitological failure), 

completion of follow-up without treatment failure (adequate clinical and parasitological 

response), loss to follow-up, withdrawal from the study and protocol violation (WHO, 2009). 

Treatment failure is defined as an inability to clear malarial parasitaemia or resolve clinical 

symptoms despite administration of an antimalarial medicine (WHO, 2009). 
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3.15. Classification of treatment outcome 

Classification of Response to treatment was based on the revised WHO (WHO, 2009) 

classification system (Annex I); early treatment failure (ETF), late clinical failure (LCF), late 

parasitological failure (LPF) and adequate clinical and parasitological response (ACPR). 

 

Early treatment failure (ETF)  

ETF were classified when danger signs or severe malaria occurred on day 1, 2 or 3 in the 

presence of parasitaemia; parasitaemia on day 2 higher than on day 0, irrespective of 

auxiliary temperature; parasitaemia on day 3 with auxiliary temperature ≥ 37.5 ºC and 

Parasitaemia on day 3 ≥ 25% of count on day 0. 

 

Late Clinical Failure (LCF)  

Danger signs or severe malaria in the presence of parasitaemia on any day between day 4 to 

day 28 in patients who did not previously meet any of the criteria of early treatment failure; 

Presence of parasitaemia on any day between day 4 and day 28 with auxiliary temperature ≥ 

37.5 ºC in patients who did not previously meet any of the criteria of early treatment failure. 

 

Late Parasitological Failure (LPF)  

Presence of parasitemia on any day between day 7 to day 28 and auxillary temperature < 37.5 

ºC in patients who did not previously meet any of the criteria of early treatment failure or late 

clinical failure. 

 

Adequate clinical and parasitological response (ACPR)  

Absence of parasitaemia on day 28, irrespective of auxiliary temperature, in patients who did 

not previously meet any of the criteria of early treatment failure, late clinical failure or late 

parasitological failure. 

 

3.16. Laboratory procedures 

Microscopic blood examination 

Thick and thin blood smears were taken from all participants and prepared on the same slide 

for detection of parasites during the 28-day follow-up period. Two smears were prepared in 

each case; the first was stained rapidly with 10% Giemsa for 10–15 min for initial screening 

and examined by light microscopy immediately. 
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The second stained slowly with 3% Giemsa for 45–60 min and examined to provide 

definitive parasite count and speciation. On day 0, in order to rapidly confirm adherence to 

the lowest parasite density considered for enrollment, initial screening of patients  made in 

10% Giemsa-stained thick film after counting at least 1 parasite in every 6-8 WBCs, which 

corresponds to approximately 1000 parasites/l.  

 

Two experienced laboratory technicians examined slides independently. Parasite density 

calculated from thick blood smears by counting the number of asexual parasites against 200 

WBC, if the count is <10 parasites/200 WBC), assuming an average WBC count of 8,000/l.  

A thick blood smear declared negative if no parasites were seen in 200 high power 100 fields 

on thick film. Gametocytes detected were counted in thick film against 1,000 WBCs. Thin 

blood smears were examined to determine parasite species. For quality control all slides were 

read by microscopists at Adama malaria center and discordant slides were read by a third 

senior microscopist at EPHI. 

 

The number of parasites per microlitre of blood was calculated by using the previously 

developed formula (Opera et al., 2010): 

No. parasites/µl = parasite count × 8000 

                                        200 WBC 

Moreover, gametocytes were counted per 1000 WBC, based on mean WBC count of 8000/ 

µl. 

No. gametocytes/µl = gamete count × 8000 

                                             1000 WBC  
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3.17. Screening and Follow up of the study Participants 

 

A total 2,469 clinically suspected febrile cases were screened for malaria of which 42.8% 

(1,056 of 2,469) cases were positive. Out of which Plasmodium falciparum mono-infection 

was detected in 49.8% (526/1,056), Plasmodium vivax in 32.5% (343/1056) and mixed 

infection (P. falciparum and P. vivax) in 17.7% (187/1056). Among 526 P. plasmodium 

falciparum mono infected patients, 435 were excluded since they didn’t fulfill the inclusion 

criteria. That is, 36.8 % ( 160/435) of the cases were having parasite load below 1000 

parasites per micro liter of blood, 32% (139 /435) were out of catchment area, 12.4% (54 / 

435) had sever and complicated malaria, 10.6% (46/435) presented late in the afternoon and 

to ensure appropriate timing of the second dose of AL were not enrolled, 4.6% (20 /435) had 

refused consent, 2.5% (11/435) were pregnant and breast feeding mothers and the remaining 

1.1% (5/435) took anti malaria drugs within 15 days before commencement of the study.  

 

Based on the inclusion criteria 91 patients were qualified and participated in the study. 

However, 11% (10/91) were excluded during follow-up including, 7.7% (7/91) Lost to 

follow-up (the major reason for exclusion from the analysis) followed by 2.2%(2 /91) as a 

result of having mixed infection during repeated parasite count on day 0 and 1.1% (1 /10) for 

having Plasmodium vivax on day 28. In addition, one person was re-infected with 

plasmodium falciparum on day 28 and classified as Late Parasitological failure. Thus, the 

study participants that successfully completed the 28 day follow-up Coartem® efficacy 

monitoring study were 81. 
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                                                                   Total febrile patients 
                                                                                              2469 
                                                                                                            
                                                                                             
 
                                                                     
 
 
 
 
          

    Plasmodium vivax 
         343 

               Mixed      
           infection 
              187        
 

        Plasmodium falciparum 
                     526   
 

                                                                                       
11-   Pregnant and breast   
         feeding woman 
160-  Parasite number below 
1000 parasites per micro liter 
of blood 
139  - Patients leave out of the 
catchment area 
20  -    with drawl of  consent  

54  -   sever and complicated 
malaria 
5 -Anti-malaria intake within 
15 days   
46 - presented late in the 
afternoon 

 
                 91 enrolled             

                                                                                                                                2   - Mixed infection on day 1, 
                                                                                                                                1- Lost on day 3 

          88   analyzed at day 7 

                                                                                                                       
                                                                                                                                   3 - Lost to follow up on day 7  

           85 analyzed at day 14            

                                                                                                                        
                                                                                                                                    1- Lost to follow up on day 14 

           84 analyzed on day 21           

                                                                                                                         
                                                                                                                                    2- Lost to follow up on day 21                                

82 enrolled   on day 28          

             1-   P. plasmodium falciparum, 1 - 
P.vivax 

        81 analyzed on day 28                                                                                       

 

Figure 3. Diagram showing the recruitment and follow-up of patients during the study period 

at Gende Wuha Health Center 

 

        Malaria positive patients 
 
                          1056 
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3.18. Statistical analysis 

All the data from recruited patients were imported into an Excel spreadsheet and the WHO 

designed Excel data analysis program was used for analysis and SPSS 20 were used for 

descriptive statistics and comparing data. 

  

3.19. Ethical Considerations 

Ethical clearance for the study was obtained from the Ethical Clearance Committee of the 

Department of Microbiology, Immunology and Parasitology (DMIP) and from Ethiopian 

Public health Institute (EPHI) before its initiation. In addition, Permission was also obtained 

from Gende Wuha Health Center Director’s office. All participants were those consented to 

be part of the study. Written and oral informed consent was obtained in their local language, 

from adult patients (Annex VII) while for children from their parents or care giver (Annex 

VIII).  
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4. Results  
Among the study participants, 17.6% (16/91) were females and 82.4 %( 75/ 91) were males. 

The age stratification included three groups. Under 5 constituted 2.2 % (2 of 91), between    

5-14,12.1 %   (11/91) and 15 and above 85.7 %( 78/ 91). The mean age and body weight of 

the study population was 22 years and 49.1k.g respectively also the median age and body 

weight was 20 years and 52k.g respectively. At enrollment the mean temperature, parasite 

count and hemoglobin level were 37.9°C, 13,441.6rings/μL and 13.7g/dl respectively (Table 

1). 

 
Table 1.The base line characteristics of the study participants included on the 28 day follow-
up in vivo Coartem® efficacy study in Gende Wuha Health Center 
 

Characteristics <5 5  -  15 Adult 
Mean Age (Range) 2.5 (2-3) 11 (6-14) 20 (15-24) 
Male 0 5 70 
Female 2 6 8 
Average Weight 
(K.g) 

14 (13-15) 29.2 (17-46) 53.05 (31-70) 

Average Temp (ºC) 
(range) 

37.85 (37.8 – 37.9) 38.1 (36.4 - 40.0) 37.8 (36.4 - 40.0) 

Mean hemoglobin 
(g/dl) 
(range) 

9.95 (9.2-10.7) 12.25 (10.7-14.4) 13.74 (8.5-17.3) 

Mean parasite 
density/μl 
(range) 

4220 (2280-6160) 6130.8 (1112-16,666) 14,709 (1000-97,560) 

Gametocyte carriage 
(n) 

0 1.5 (0-16) 76.2 (0-5680) 

 

From 91 participants included in the study at enrollment, 65.9% (60 of 91) had bed nets. Of 

which, 46.7 %( 28 of 60) used it always, 48.3 %( 29 of 60) used it sometimes and 5 %( 3 of 

60) didn’t use it whereas 31(34.1%) had no bed nets also 84.6 %( 77 of 91) had previous 

malaria attack and 15.4 %( 14 of 91) didn’t have malaria before. 

 

4.1. Cure Rate of Coartem® 

PCR uncorrected cure rate of Coartem® was 98.8% (95% CI=93.3-100%) in the study area. 

During the 28-day follow up, a reappearance of Plasmodium falciparum was found on one 

patient on day 28 and classified as a LPF.  
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Table 2. Cure rate of Arthmether lumefantrine treated plasmodium falciparum malaria 

infected cases on day 28 at Gende Wuha Health Center, 2015         

 

Treatment 

Status 

                                               Age in Years 

Under 5 5-15    ≥15 

 n % n % n % 

ETF 0 0 0 0 0 0 

LCF 0 0 0 0 0 0 

LPF 0 0 0 0 1 1.2 

ACPR 1 100 11 100 68 98.8 

Total analyses 1 1.2 11 13.6 69 85.2 

Lost to follow 

up 

1 1.2 0 0 7 7.7 

With drawal 0 0 0 0 2 2.2 

Total enrolled      2 2.2 11 12.1 78 85.7 

                                                                 

 4.2. Parasite Clearance 
 
Parasitemia was cleared from 24.7% (20 of 81) of patients within 24 hours, 65.4 %( 53 of 81) 

of patients within 48 hours and the rest 9.9 %( 8 of 81) of patients within 72 hours. However, 

1.23% (1 of 81) of patients had parasitemia on day 28 and classified as LPF. 

 
 
Figure4. Parasite clearance following Coartem®-treatment of Plasmodium falciparum 
malaria infected cases at Gende Wuha Health Center, 2015 
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4.3. Fever Clearance 
 

Forty-six patients had fever (T0 ≥ 37.5°C) and the remaining thirty- five patients with history 

of fever during enrollment. Fever had cleared in 69.6 %( 32 of 46), 28.2 % (13of 46) and 

2.2% (1 of 46) on 24, 48 and 72 hours respectively. 

 

 
 
 
Figure 5.Fever clearance in Coartem®-treated Plasmodium falciparum malaria patients 
during a 28 day the follow up Period at Gende Wuha Health Center, 2015 
 
4.4. Gametocyte Clearance 
 
Gametocytes were observed in 4.4% (4 of 91) patients at enrollment. The density of 

gametocytemia  ranged between 16 and 5680/μl of blood. However, 2.47% (2 of 81) patients 

finished the follow up and the other two were lost to follow up. 1.2 %( 1 of 81) and other 1.2 

%( 1 of 81) cleared Gametocyte on day 2 and day 21 respectively. 

 
4.5. Hemoglobin recovery 
 
At enrollment 27.2 % (22 of 81) patients were found to have mild anemia (11.4 (10-12.9)) 

and 3.7 % (3 of 81) patients had moderate anemia (9.1 (7.0-9.9)) .69.1 % (56 of 81) were 

found on the range of normal hemoglobin level. Improvement in the mean hemoglobin level 

was observed from baseline to day 28 among the study participants with adequate clinical and 

parasitological response. Mean hemoglobin level was 13.7 g/dl (ranging from 8.5 g/dl to 17.3 

g/dl) and 13.6g/dl (ranging from8.8g/dl to 17g/dl) at enrollment and on day 14 respectively. 
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After 28 days of follow up, the level of mean hemoglobin improved to 13.9g/dl (ranging from 

9.6-17.4). 

 

Table 3. Change in anemia status in falciparum malaria infected study participants following 
Coartem®-treatment at Gende Wuha Health Center, North Gondar, 2015 
 
 
Anemia 

                                                Follow-up days 
Day 0 Day 14 Day 28 

Sex         
  Female 

n (%) 

         
     Male 

n (%) 

            
   Female 

n (%) 

       
      Male 

n (%) 

            
 Female 

n (%) 

        
    Male 

n (%) 
Mild 11.4 (10-
12.9) 

6(7.4%) 16(19.8%) 8(9.9%) 17(21%) 6(7.4%) 15(18.5%) 

Moderate 
9.1 (7.0-9.9) 

3(3.7%) 0 0 1(1.2%) 0 1(1.2%) 

  
   Total 

9(11.1% 16(19.8%) 8(9.9%) 18(22.2%) 6(19.8%) 16 (19.8%) 

                                     
4.6. Adverse events following Coartem® treatment 
 
Most of the adverse events observed were similar with common symptoms of malaria 

includes headache, fever, joint pain, weakness, Anorexia, cough, dizziness, abdominal pain, 

and diarrhea and mouth ulcer.  

 
Table 4. Characteristic clinical signs and symptoms reported by patients before and after 
taking Coartem® treatment at Gende Wuha Health, North Gondar, 2015 
 
Clinical 

symptoms                     

Day 0 

n(%) 

Day 1 

n(%) 

Day 2 

n(%) 

Day 3 

n(%) 

Day7 

n(%) 

Day14 

n(%0 

Day21 

n(%) 

Day 28 

n(%) 

Headache 63(77.8) 38(46.9) 19(23.5) 14(17.3) 6(7.4) 6(7.4) 2(2.5) 1(1.2) 

Anorexia 12(14.8) 2(2.5)       

Nausea 3(3.7)   1(1.2)     

Vomiting   12(14.8)        

Weakness 8(9.8) 6(7.4) 4(4.9) 3(3.7) 3(3.7) 1(1.2)   

Joint pain                                    57(70.4) 22(27.2) 3(3.7) 3(3.7) 4(4.9)  2(2.5) 1(1.2) 

Abdominal pain 16(19.8) 5(6.2) 8(9.8) 3(3.7)     

Diarrhea 1(1.2) 4(4.9)  2(2.5)     

Cough    9(11.1) 4(4.9) 4(4.9)  1(1.2)    

Mouth ulcer                                             1(1.2) 4(4.9) 3(3.7) 1(1.2)     
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4.7. Discussion 

The adequate clinical and parasitological response within 28 days demonstrated the 

effectiveness of Coartem® for Plasmodium falciparum treatment. This was shown by the 

finding that all patients who received Coartem® treatment were cured except a one late 

parasitological failure. PCR-uncorrected cure rate was high 98.8 CI (93.3-100).This is 

consistent with previous efficacy studies done in different places of Ethiopia (Eshetu et al., 

2012; Hwang et al., 2011) cure rate of 99.1% and (Hamde , 2011; Kefyalew et al., 2009) cure 

rate of 100% and Tanzania (Ngasala et al., 2011) cure rate of 98.1%. 

 

Treatment with Coartem® resulted in significant clearance of fever and parasitemia .This is 

the major advantage of the artemisinin combinations (White et al., 1999).The fever clearance 

time was fast because the drug has antipyretic property and acts on different stages of the 

parasite (Kinfu et al., 2012). Parasite was cleared on day 1 in 24.7%,, on day 2 in 90.1% and 

complete clearance observed on day 3.Fever was cleared on day 1 in 62.2 % and complete 

clearance was observed on day 3 similar to the previous reports (Hwang et al., 2011; Assefa 

et al., 2010; Kinfu et al., 2012; Hamde, 2011) and (Ngasala et al., 2011 ).  

 

Even if the cure rate of Coartem® is high, the emerging resistance to artemisinins on the 

Thai-Cambodian border has been characterized by slow parasite clearance in vivo and 

increased day 3 positive cases (Hwang et al., 2011) but in this study there was no day 3 

parasite indicating that Coartem® is effective for clearance of parasite in the study area.  

  

In the present study the proportion of male patients was found high [82.4% (75 of 81)] and 

most of them were adults. This findings was similar with study done by Hamde (2011) but  

differ with study done by Assefa et al., (2010) in which most were under 5 children. The 

main reason for higher number of adult males could be due to their frequent travel to high 

malarious areas (to high transmission areas) for labor work to border areas , rural areas of 

Sudan, Metema and Humera , so during this time they sleep without insecticide treated bed 

nets and exposed to the bite of female Anopheles mosquito.Thus they come back with 

malaria from these highly malarious endemic area. This reflects the fact, that the migrant 

populations are the most affected groups.  

 

This study showed fewer number of women’s and under 5 children attacked by malaria 

among the study participants similar with Ebstie et al.,(2015) female to male ratio of 1:5. 
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This might be due to children and women didn’t move far into such areas with intense 

malaria transmission. The other reason could be pregnant and breast feeding mothers were 

not included in the study this might decrease the proportion of female patients.  

 

Previous malaria attack was observed in 84.6 %( 77 of 91) of study participants.This might 

be due to their frequent travel to work as farm labourers to highly malarious areas and the 

other could be the climate of the area, since it is the hottest area most of inhabitants slept 

outside their home. 

 

The distribution of insecticide treated bed nets in the area among 91 participants included in 

the study were 65.9% (60 of 91) had bed nets and 34.1% (31of 91) had no bed nets and from 

60 patients had bed nets 46.7% (28 of 60) used always, 32.53%(27 of 60) used sometimes 

and 5%(3 of 60) didn’t use it. The reason for participants who had bed nets didn’t use it 

properly might be explained as detailed above also they thought ITN causes insects like bugs 

to breed. 

 

In the present study complete gametocyte clearance was observed on day 21.Similar studies 

with (Hwang et al., 2011; Hamde et al., 2011)with complete clearance of gametocyte on day 

21 and not similar with by (Kinfu et al.,2012) gametocyte clearance observed on day 7 and 

by (Assefa et al.,2010) clearance observed on day 14. 

 

Prompt treatment of Plasmodium falciparum malaria infections with effective drugs often 

associated with low gametocyte carriage and may invariably reduce transmission of 

gametocytes to mosquitoes so the drugs has schizontocidal action to reduce the development 

of gametocytes (White, 1999).Therefore, Coartem® would mitigate not only the problem of 

resistant malaria but also reduce the chances that an infected person might transmit the 

infections to mosquitoes and to other members of the community. 

 

The overall toxicity of Coartem® was very low. Most of the side effects seen were similar to 

the symptoms of malaria itself and all of them disappeared spontaneously following the 

resolution of malaria Falade et al.,(2009). The major adverse effect observed in this study 

was headache, noted in most patients followed by joint pain, dry and unproductive cough that 

comes after intake of the medication. Mouth ulcer was also observed in some patients 

comparable to the report by Hamde, (2011) and was not similar with Fogg et al,( 2004) 
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where, 37% and 40% of cough was observed before and after treatment, respectively. Our 

finding is in line with the conclusion of Coartem® safety and tolerability by all participants.  

 

Anemia was observed in 30.9% (25 of 81), 32.1% (26 of 81) and 27.2% (22 of 81) at 

enrollment, day 14 and day 28 respectively. The main reason might be their frequent attack of 

malaria (Hamde, 2011). Improvement in the mean hemoglobin level was observed on day 28 

Similar with (Assefa et al., 2010; Kefyalew et al., 2009).These observed improvements in the 

mean hemoglobin concentration were consistent with effective parasite clearance.  

 

 

4.8. Conclusion 

This study showed the therapeutic efficacy of Coartem® for the treatment of uncomplicated 

Plasmodium falciparum malaria. Treatment was well tolerated by patients and resulted in 

rapid clearance of parasite and fever as well as gradual elimination of gametocytes. 

Improvement in mean haemoglobin level was observed following treatment. Therefore, the 

six-dose of Coartem® regimen was effective, safe and tolerable therapy of uncomplicated 

plasmodium falciparum malaria with no serious adverse events in the study area. 
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Recommendation 

 

 Even if, Coartem® freely distributed for the treatment of uncomplicated plasmodium 

falciparum malaria by health posts and health centers in the Woreda, the low heath 

seeking habit of the inhabitants from health institutions and purchasing Coartem from 

private pharmacy without blood film confirmation to all febrile condition made 

patients to took incomplete dose and also inappropriate timing of drug intake were 

habits of peoples in the study area so this might cause drug resistance epidemics 

Therefore, giving health education for the people to how to take medication is needed. 

 

 Most of the people didn’t use insecticide treated bed nets regularly and properly. 

Especially, adult males traveling to more malarious area for labor work so Health 

education and access to ITNs to the mobile adult male population required. 

 

 The 1.2% LPF detected in the present study could be an indication of drug resistance. 

However, PCR verification of the LPF parasite isolates, for possible variation from 

the day 0 parasite population, will be necessary to draw a firm conclusion. 
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ANNEXS       

 
Annex I. Weight-based administration of Coartem® 
 
 
Weight (Age) 

20mg of Artemether and 120mg of Lumefantrine (Coartem ) 

0 hours 8 hours 24 hours 36 hours 48 hours 60 hours 

5-14 kg (<3yr) 1 
(tablet) 1 1 1 1 1 

15-24 kg (3-9yr) 2 2 2 2 2 2 

25-34 kg (9-14yr) 3 3 3 3 3 3 

>34kg (>14yr) 4 4 4 4 4 4 

 
 
Annex II.  Assessment of drug administration at home 
 

1= successfully took medication 
2= Vomited consquitive two doses  
3= did not take the medication 

 
Annex III. List of Medications with antimalarial activity that should not be used during 
the study period: 

 Chloroquine, Amodiaquine;   
 Quinine, Quinidine;   
 Mefloquine, Halofantrine, Lumefantrine;   
 Artemisinin and its derivatives (Artemether, Arteether, Artesunate, 

Dihydroartemisinin);   
 Proguanil, Chlorproguanil, Pyrimethamine;   
 Sulfadoxine, Sulfalene, Sulfamethoxazole, Dapsone;   
 Primaquine;   
 Atovaquone;   
 Antibiotics: Tetracycline*, Doxycycline, Erythromycin, Azythromycin, Clin-

Damycin, Rifampicin, Trimethoprim;   
 Pentamidine.   

Tetracycline Eye Ointments Can Be Used 
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Annex IV. Enrolment form 
 

1. Age…………….. 3. Weight……………… 2. Gender/Male……Female…… 
4. Study Number: 5. Number of tablets 6.  Start Date:  (dd/mm/yy) 

 
 

7.  Patients Full name: 
8. Family head: 
9. Mother’s/Wife’s (if married) name: 
10. Caregiver’s name and relationship: 
11.Kebele/Street: 
12. Home parish: 
13 Village: 
14. Home address and localising features/Owners name/Direction: 
 
15. Phone number (s) and the owner(s):  
16. Previous malaria attack:             Yes _____No _____ 
 
17.  Previous antimalarial intake:  Yes ______No ______ If yes, CQ        SP        AL          ?  
 
18. Hold  Bed net:                     Yes ___No___   If yes,  Bed net use      Yes              No _______           
 
 

 
 
Annex V. Malaria Patient Follow-up Card 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Annex VI. Patient Record Sheet 

 
የቀጠሮ መቀበያ ካርዴ 

መሇያ ቁጥር: ____________ 
ስም______________________Dose #_______ 

የቀጠሮ ቀን 
ቀን 1ኛ 2ኛ 3ኛ 7ኛ 14ኛ 21ኛ 28ኛ 

የቀ
ጠ
ሮ
 

 ቀ
ን 

 

       

 
ማስታወሻ __________________________ 
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Efficacy Study Patient Record Sheet 
Date; __________________ 
Name: __________________PIN.No.______ 
Follow up date: _______________ 
 

Lab Results 
 
Parasite: ________________ 
Hb: ____________________ 
DBS: __________________ 
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VII. ADULT CONSENT FORM 
 
Title of the project: MONITORING EFFICACY OF COARTEM IN SELECTED SENTINEL 
SITES, FIVE YEARS AFTER USE AS FIRST LINE DRUG FOR UNCOMPLICATED 
FALCIPARUM MALARIA IN ETHIOPIA 
Name of principal investigator:_________________________________________ 
Address:________________________________________________________________ 
 
Your health care provider has determined that you have malaria infection caused by Plasmodium 
falciparum that needs treatment with a medication called Coartem. Coartem is currently the 
recommended 1st line drug by the FMOH for the treatment of uncomplicated Plasmodium falciparum 
malaria in Ethiopia. Regardlesss of whether you decide to participate in this study, this health care 
facility will provide you with Coartem medication for your malaria infection at no cost to you.  
We would appreciate your help if you decide to volunteer for this research study that will help us to 
carefully follow and document the course of your malaria infection after treatment with Coartem. The 
Ministry regularly conducts clinical studies to make sure that the recommended malaria treatments are 
still working well.  In this study we intend to assess how well Coartem® works to cure malaria at six 
locations in Ethiopia, and to determine whether it is still working as well as in our earlier studies.  The 
information from this study should help national malaria control program managers to determine 
whether there is evidence of Coartem drug resistance and whether we may need to find other 
medications to substitute for Coartem.  
We are inviting all malaria patients aged 6 months and over living in this area to take part in this 
study.  
If you agree, you will be treated with six doses of Coartem given twice daily for 3 days.  (This is the same 
treatment that you would receive if you decide not to volunteer for this study.) The first dose will be 
given at the clinic supervised by study nurse and the 2nd dose will be given to you to be taken at home. 
The study will take place over 28 days. During that time, you will be asked to come to the health 
facility on scheduled days 1, 2, 3, 7, 14, 21 and 28.  You will also be asked to come to the clinic at 
any other time if you become sicker, develop new symptoms, or if you fail to get better. 
Transportation fees will be provided to you during each scheduled study follow-up visit.  During each 
follow-up visit, we would like to obtain a finger prick blood samples from you by a qualified technician 
that would be used only for malaria diagnosis, to detect the presence of markers for malaria drug 
resistance, and to see the outcome of treatment. There is no serious risk in participating, but you may 
experience a small pain during finger pricking. The pain should disappear within 1 day.  
The Coartem medicine can have some unwanted side-effects or some effects that we are not currently 
aware of; however, we will follow you closely and ensure proper medical treatment. If you take 
Coartem as directed,  the course of your illness and possible side effects from Coartem should not be 
any different whether you volunteer for this study or not.  
The Coartem medicine may have some unexpected effects; however, we will follow you closely and 
keep track of these effects, if they arise.  Patients showing deterioration in their clinical status will be 
immediately admitted to the clinic free of charge for appropriate treatment according to the national 
policy till they recover. A physician will be responsible for every trial related medical decision of the 
patient through out the study period.  
Your participation in this study is completely voluntary and you can refuse to participate or are free to 
withdraw from the study at any time.  Refusal to participate will not result in loss of medical care 
provided or all the services you receive at this clinic will continue as usual. Even if you agree now but 
decide to change your mind and withdraw later, the services you receive at the clinic will continue. 
 
If you decide to participate in this study, the information in your records is strictly confidential and 
your name will not be used in any report and any illnesses related to malaria or to the malaria 
treatment will be treated at no charge to you.  
Do you understand what has been said to you? If you have any questions you have the right to get 
proper explanation. 
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Certificate of consent  
I have been invited to participate in a coartem efficacy study. I have read the information in this 
consent form or have been readout to me in my own language. I clearly understand the content. I am 
also aware of my right to opt out of the study at any time during the course of the study without 
having to give reasons for doing so. I have had the opportunity to ask questions, and any questions 
that I have asked have been answered to my satisfaction and I voluntarily consent to participate in the 
study 
 
Print name of participant:_______________________________ 
Signature of participant :_____________________________ 
Date: ___________________________________________ 
                                              (dd/mmm/yyyy) 
 
 
 
Witness’ signature:  
I confirm that the participant has given consent freely.. 
 
Print name of witness:______________________________ 
Signature of witness:_______________________________ 
Date: ___________________________________________ 
                                        (dd/mmm/yyyy) 

 
Investigator’s signature: 
I confirm that the participant has given consent freely.  
 
Print name of investigator:___________________________ 
Signature of investigator:____________________________ 
Date: ___________________________________________ 
                                       (dd/mmm/yyyy) 
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ሇአዋቂ የተሰናዲ የስምምነት ቅጽ 
ሀ/ ጥናቱን የተመሇከቱ መረጃዎች 

1.የጥናቱ ርዕስ 
ሇፕሊዝሞዱየም ፋሌሲፓረም ህክምና ጥቅም ሊይ ሲውሌ 5 ዓመታት ያስቆጠረውን 
የኮአርቲም መዴሐኒት ፍቱንነት በተመረጡ የጥናት ጣቢያዎች ማጥናት፡፡ 

 (Monitoring the efficacy of Coartem® in selected Sentinel Sites, five years 
after use as 
              first line    drug for uncomplicated falciparum malaria in Ethiopia) 

 
 
ጥናቱን የሚያጠናው ተመራመሪ ስም         

አዴራሻ፡-  የኢትዮጵያ ጤናና ሥነ ምግብ ምርምር ኢንስቲትዩት  
2. የጥናቱ ዓሇማ   

ኮርአርተም የወባ መዴሒነት ሇፕሊዝሞዱየም ፋሌሲፓረም ወባ ህክምና የሚሰጥ 
የመጀመሪያ ዯረጃ መዴሐኒት ነው፡፡ የፌዳራሌ ጤና ጥበቃ ሚኒስቴር የወባ መዴሐኒቶችን 
ፍቱንነት በየጊዜው በሚዯረጉ ጥናቶች ይፈትሻሌ፡፡ ይህ ጥናትም የዚህ አይነቱ ፍተሻ አካሌ 
ሲሆን በኢትዮጵያ ጤናና ሥነ ምግብ ምርምር የሚካሄዴ የኮአርተም መዴሐኒት ፍቱነንት 
ፍተሻ ጥናት ነው፡፡ 

ይህ ጥናት በ6 የኢትዮጵያ አካባቢዎች ወባን በመፈወስ ረገዴ ኮአርተም ምን ያህሌ 
እየሰራ እንዯሆነ በመገምገም መዴሐኒቱ አሁንም ዴርሰ ፍቱን ሆኖ መዝሇቁንና አሇመዝሇቁን 
ሇማረጋገጥ የሚዯረግ ሲሆን ከጥናቱ የሚገኘው መረጃ ወባው መዴሐኒቱን መሊመደንና 
አሇመሊመደን ሇመሇየት ብልም ሇመዴሐኒቱ ምትክ ማስፈሇጉንና አሇማስፈሇጉን ሇመወሰን 
ጥቅም ሊይ ይውሊሌ፡፡ የጥናቱ ዓብይ ዓሊማም ይሄው ነው፡፡ 

3.በጥናቱ የሚታቀፉ ታካሚዎች  
ይህን ጥናት ሇማጥናት እዴሜያቸው 6 ወር እና ከዛ በሊይ የሆናቸው የወባ 

ታማሚዎች በበጎ ፈቃዯኝነት ተሳታፊ ይሆናለ፡፡ ከዚህ አኳያ እርሰዎ በኮአርተም መዴሐኒት 
በሚታከም ወባ ሳቢያ መታመምዎ በምርመራ ከተረጋገጠ በጥናቱ እንዱካተቱና ሇጥናቱ እገዛ 
እንዱያዯርጉ የእርሰዎ ፈቃዴ ያስፈሌጋሌ፡፡ 

4.እርሰዎ ፈቃዴዎን ገሌጸው በጥናቱ ከታቀፉ በጥናቱ የሚሳተፉት እንዳት ነው? 
  ጥናቱ የሚካሄዯው ሇ28 ቀናት ሲሆን ከነዚህም ውስጥ በጥናቱ መርሀ ግብር መሰረት 

ሇ7 ቀናት ይሄውም ወባው ከተገኘብዎ በኋሊ ባለት የመጀመሪያ፣ ሁሇተኛ፣ሶስተኛ፣ሰባተኛ፣ 
አስራ አራተኛ፣ ሃያ አንዯኛ እና ሃያ ስምንተኛ ቀናቶች ወዯ ጤና ጣቢያው እየመጡ በጥናቱ 
በመሳተፍ ህክምናውን ይከታተሊለ፡፡ o¿ንዲንደú ½¡||@ `ናት ከÔzቸ¬ú ከ2-3 ½ÃH Óqz 
>¬p HTFR Á¬ሳÄ@$ ህክምናው በቀን ሁሇት ጊዜ ሇ3 ቀናት የሚሰጥ ሲሆን እርሰዎ 
በቀጠዩ ቀናት ጧት ጧት ወዯ ጤና ጣቢያው እየመጡ መዴሐኒቱን ይወስደና ማታ 
የሚውጡትን ዯግሞ ተቀብሇው ወዯ ቤትዎ ይመሇሳለ፡፡ መዴሐኒቱን ወስዯው ሳይሻሇዎት 
ቢቀርና አዱስ የወባ በሽታ ምሌክት ቢያሳዩ ከመርሀግብሩ በተጨማሪ በማናቸውም ወቅት 
ወዯ ጤና ጣቢያው እንዯመጡ ተዯርጎ ክትትሌ እየተዯረገሇዎት ይታከማለ፡፡ 

5. በጥናቱ ወቅት ሇእርስዎ የሚዯረጉት የወባ ምርመራዎች 
በጥናቱ ውስጥ ህክምናውን በሚከታተለበት ወቅት ከጣት ሊይ ዯም እየተወሰዯ የወባ 

ምርመራ ይዯረግሇዎታሌ፡፡ ከጣት ዯም ሲወሰዴ ጣት ስሇሚበጣ ጥቂት ሇአጭር ጊዜ ብቻ 
የሚቆይ የህመም ስሜት ይኖረዋሌ፡፡ በተወሰዯው ዯም የሚዯረገው ምርመራ  እየተሻሇዎ 
መምጣቱን እንዱሁም ወባው ሇመዴሐኒቱ ያሇውን ብግርነት ያሳያሌ፡፡ 

  6. ሇእርስዎ የሚሰጠው የኮአርተም መዴሐኒት 
የኮአርተም መዴሐኒት በውሌ ተሇይቶ ያሌታወቀ የጎንዮሽ ጉዲት ሉኖረው  እንዯሚችሌ 

ይገመታሌ፡፡ ሆኖም ይህ ከጥናቱ ጋር የሚያገናኘው አንዲች ነገር የሇም፡፡ የመዴሐኒቱን 
ተጽእኖ በማጥናት ሂዯት ሳይሻሇው እየባሰበት የሚሄዴ ታካሚ ከተገኘ በወባ የህክምና 
መመሪያ መሰረት በተሻሇ መዴሐኒት እንዱታከም ይዯረጋሌ፡፡ 

  7. በጥናቱ በመሳተፍዎት ያሇዎት መብትና ጥቅም 
       በዚህ ጥናት ውስጥ መካተት የሚቻሇው በፈቃዯኝነት ብቻ ስሇሆነ  በጥናቱ 
ያሇመሳተፍ ሙለ መብት አሇዎት፡፡ በጥናቱ ውስጥ አሌሳተፍም በማሇትዎ የሚያጡት 
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እንክብካቤም ሆነ ህክምና አይኖርም፡፡ በጥናቱ ውስጥ መሳተፍ ከጀመሩም በኋሊም ቢሆን 
እንኳ ከጥናቱ መውጣት ቢፈሌጉ ሙለ መብት ያሇዎት በመሆኑ የሚያስፈሌገውን ህክምና 
በሙለ አንዴም ሳይጎሇብዎት ከጤና ጣቢያው ያገኛለ፡፡ 

  በላሊ በኩሌ በዚህ ጥናት ውስጥ የሚታቀፍ ማንኛውም ታካሚ በተሰናዲው                     
መርሃ ግብር መሰረት ወዯ ጤና ተቋሙ ሲመሊሇስ ሇእያንዲንደ ቀን የመሄጃና የመምጫ   
የመጓጓዣ አበሌ ይሰጠዋሌ፡፡ በተጨማሪም ጥናቱ ከታካሚው የሚያገኘውን መረጃ ፍጹም 
ምስጢራዊነት የሚጠብቅ ሲሆን ከጥናቱ ጋር ተያይዞ በሚወጣ ማንኛውም ዓይነት ሪፖርት 
ውስጥ የታካሚው ስም አይጠቀስም፡፡ 

  ከሊይ የተዘረዘሩትን ጥናቱን የተመሇከቱ መረጃዎች በሚገባ መረዲትዎን 
ያረጋግጡ፡፡ ያሌገባዎት አረፍተ ነገር ወይም ግሌጽ ያሌሆነ ሃሰብ ካሇም ማንኛውንም 
ማብራሪያ መጠየቅ ይችሊለ፡፡ ሁለም መረጃዎች በሚገባ ግሌጽ ከሆኑሌዎትና በጥናቱ 
እንዱታቀፉ የሚፈቅደ ከሆነ ከስር የተቀመጠውን የስምምነት ሰነዴ ተረዴተው ይፈርሙ፡፡ 

 
 
 

ሇ/ የስምምነት ሰነዴ  
     ጥናቱን የተመሇከተውን መረጃ አንብቤ/በቋንቋÀ ተነቦሌኝ ይዘቱን በውሌ ተገንዝቤአሇሁ፡፡ 
አስፈሊጊ ሆኖ ካገኘሁት በፈሇኩት በማናኛውም ጊዜ ጥናቱን የማቋረጥ መብት እንዲሇኝ በሚገባ 
አውቄአሇሁ፡፡ መረጃውን ካነበብኩ/ከተነበበሌኝ በኋሊ ያሌገባኝን ነገር ጠይቄና ተረዴቼ በጥናቱ 
እንዴታቀፍ በፈቃዯኝነት ተስማምቻሇሁ፡፡ 
 የጥናቱ ተሳታፊ ስም         
 ፊርማ       
 ቀን      
 

የምስክር ስም           
ፊርማ       

 ቀን      
 
 የጥናት አዴራጊው ስም        
 ፊርማ       
 ቀን      
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Annex VIII 
CHILDREN CONSENT FORM 

 
Title of the project: MONITORING EFFICACY OF COARTEM® IN SELECTED SENTINEL 
SITES, FIVE YEARS AFTER USE AS FIRST LINE DRUG FOR UNCOMPLICATED 
FALCIPARUM MALARIA IN ETHIOPIA 
Name of  investigator:__________________________________________________________ 
Address:_____________________________________________________________________  
 
 
Your health care provider has determined that your child has malaria infection caused by Plasmodium 
falciparum that needs treatment with a medication called Coartem. 
Coartem is currently the recommended 1st line drug by the FMOH for the treatment of uncomplicated 
Plasmodium falciparum malaria in Ethiopia. Regardlesss of whether you decide to allow your child to 
participate in this study, this health care facility will provide your child  with Coartem medication for 
this malaria infection at no cost to you. We would appreciate your help if you decide to allow your 
child to volunteer for this research study that will help us to carefully follow and document the course 
of this malaria infection after treatment with Coartem.  The Ministry regularly conducts clinical 
studies to make sure that the recommended malaria treatments are still working well.  In this study we 
intend to assess how well Coartem® works to cure malaria at six locations in Ethiopia, and to 
determine whether it is still working as well as in our earlier studies.  The information from this study 
should help national malaria control program managers to determine whether there is evidence of 
Coartem drug resistance and whether we may need to find other medications to substitute for 
Coartem.  
We are inviting all malaria patients aged 6 months and over living in this area to take part in this 
study.  
Thus, you are being asked to consent to have your child participate in this study. 
If you agree, your child will be treated with six doses of Coartem given twice daily for 3 days.  (This is 
the same treatment that your child would receive if you decide not to volunteer your child for this study. ) 
The first dose will be given at the clinic supervised by study nurse and the 2nd dose will be given to you 
to be taken at home. The study will take place over 28 days. During that time, you will be asked to 
come to the health facility on scheduled days 1, 2, 3, 7, 14, 21 and 28.  You will also be asked to 
bring your child back to the clinic at any other time if your child becomes sicker, develops new 
symptoms, or if your child fails to get better   Transportation fees will be provided to you during each 
scheduled study follow-up visit.  During each follow-up visit, we would like to obtain a finger prick 
blood samples from your child by a qualified technician that would be used only for malaria diagnoses, 
to detect the presence of markers for drug resistance, and to see the outcome of treatment. There is no 
serious risk in participating but your child may experience a small pain during finger pricking. The 
pain should disappear within 1 day. The Coartem medicine can have some unwanted side-effects or 
some effects that we are not currently aware of; however, but we will follow your child closely and 
ensure proper medical treatment. If your child takes the Coartem as directed,  the course of your 
child’s  illness and possible side effects from Coartem should not be any different whether you 
volunteer your child for this study or not. Children showing deterioration in their clinical status will 
be immediately admitted to the clinic free of charge for appropriate treatment according to the 
national policy till they recover. A physician will be responsible for every trial related medical decision 
of the patient through out the study period.  
Your decision to have your child participate in this study is entirely voluntary and you can refuse your 
child to participate or are free to withdraw from the study at any time.  Refusal to participate will not 
result in loss of medical care provided or all the services your child receives at this clinic will 
continue as usual. Even if you agree now but decide to change your mind and withdraw later, the 
services your child receives at the clinic will continue. 
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If you decide that your child will participate in this study, the information in your child records is 
strictly confidential and your child name will not be used in any report and any illnesses related to 
malaria or to the malaria treatment will be treated at no charge to you.  
Do you understand what has been said to you? If you have any questions you have the right to get 
proper explanation. 
 
Certificate of consent  
I have been invited to have my child participate in a coartem efficacy study. I have read the 
information in this consent form or have been readout to me in my own language. I clearly understand 
the content. I am also aware of my right to opt out of the study at any time during the course of the 
study without having to give reasons for doing so. I have had the opportunity to ask questions, and 
any questions that I have asked have been answered to my satisfaction and I voluntarily consent to my 
child’s participation in this study.  
 
Print name of participant:_______________________________ 
Print name of caregiver: _______________________________  
 
Signature of caregiver :________________________________ 
Date: ______________________________________________ 
                                          (dd/mmm/yyyy) 
 
 
Witness’ signature:  
I confirm that the child’s caregiver has given consent freely.. 
 
Print name of witness:________________________________ 
Signature of witness:_________________________________ 
Date: _____________________________________________ 
                                        (dd/mmm/yyyy) 

 
Investigator’s signature: 
I confirm that the caregiver has given consent freely.  
 
Print name of investigator:_____________________________ 
Signature of investigator:______________________________ 
Date: _____________________________________________ 
                                        (dd/mmm/yyyy) 
 

 
 
 
 
 
 
 
 
 
 
 
  
 
 
 

ሇህፃናት የተሰናዲ የስምምነት ቅጽ 
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ሀ/ ጥናቱን የተመሇከቱ መረጃዎች 
1.የጥናቱ ርዕስ 

ሇፕሊዝሞዱየም ፋሌሲፓረም ህክምና ጥቅም ሊይ ሲውሌ 5 ዓመታት ያስቆጠረውን 
የኮአርቲም መዴሐኒት ፍቱንነት በተመረጡ የጥናት ጣቢያዎች ማጥናት፡፡(Monitoring the 
efficacy of Coartem® in selected Sentinel Sites, five years after use as first 
line    drug for uncomplicated falciparum malaria in Ethiopia) 

 
 ጥናቱን የሚያጠናው ተመራመሪ ስም       

አዴራሻ፡-  የኢትዮጵያ ጤናና ሥነ ምግብ ምርምር ኢንስቲትዩት  
2. የጥናቱ ዓሇማ   

ኮርአርተም የወባ መዴሒነት ሇፕሊዝሞዱየም ፋሌሲፓረም ወባ ህክምና 
የሚሰጥ የመጀመሪያ ዯረጃ መዴሐኒት ነው፡፡ የፌዳራሌ ጤና ጥበቃ ሚኒስቴር የወባ 
መዴሐኒቶችን ፍቱንነት በየጊዜው በሚዯረጉ ጥናቶች ይፈትሻሌ፡፡ ይህ ጥናትም 
የዚህ አይነቱ ፍተሻ አካሌ ሲሆን በኢትዮጵያ ጤናና ሥነ ምግብ ምርምር የሚካሄዴ 
የኮአርተም መዴሐኒት ፍቱነንት ፍተሻ ጥናት ነው፡፡ 

ይህ ጥናት በ6 የኢትዮጵያ አካባቢዎች ወባን በመፈወስ ረገዴ ኮአርተም ምን 
ያህሌ እየሰራ እንዯሆነ በመገምገም መዴሐኒቱ አሁንም ዴርሰ ፍቱን ሆኖ 
መዝሇቁንና አሇመዝሇቁን ሇማረጋገጥ የሚዯረግ ሲሆን ከጥናቱ የሚገኘው መረጃ 
ወባው መዴሐኒቱን መሊመደንና አሇመሊመደን ሇመሇየት ብልም ሇመዴሐኒቱ 
ምትክ ማስፈሇጉንና አሇማስፈሇጉን ሇመወሰን ጥቅም ሊይ ይውሊሌ፡፡ የጥናቱ ዓብይ 
ዓሊማም ይሄው ነው፡፡ 

3.በጥናቱ የሚታቀፉ ታካሚዎች  
ይህን ጥናት ሇማጥናት እዴሜያቸው 6 ወር እና ከዛ በሊይ የሆናቸው የወባ 

ታማሚዎች በበጎ ፈቃዯኝነት ተሳታፊ ይሆናለ፡፡ ከዚህ አኳያ ሌጅዎ በኮአርተም 
መዴሐኒት በሚታከም ወባ ሳቢያ መታመሙ በምርመራ ከተረጋገጠ በጥናቱ 
እንዱካተትና ሇጥናቱ እገዛ እንዱያዯርግ የእርሰዎ ፈቃዴ ያስፈሌጋሌ፡፡ 

4.እርሰዎ ፈቃዴዎን ገሌጸው ሌጅዎ በጥናቱ ከታቀፈ በጥናቱ የሚሳተፈው እንዳት 
ነው? 

  ጥናቱ የሚካሄዯው ሇ28 ቀናት ሲሆን ከነዚህም ውስጥ በጥናቱ መርሀ ግብር 
መሰረት ሇ7 ቀናት ይሄውም ሌጅዎ ወባው ከተገኘበት በኋሊ ባለት የመጀመሪያ፣ 
ሁሇተኛ፣ሶስተኛ፣ሰባተኛ፣ አስራ አራተኛ፣ ሃያ አንዯኛ እና ሃያ ስምንተኛ ቀናቶች 
ወዯ ጤና ጣቢያው እየመጣ በጥናቱ በመሳተፍ ህክምናውን ይከታተሊሌ፡፡ o¿ንዲንደú 
½¡||@ `ናት ከÔzቸ¬ú ከ2-3 ½ÃH Óqz >¬p HTFR Á¬ሳÄ@$ህክምናው በቀን ሁሇት ጊዜ 
ሇ3 ቀናት የሚሰጥ ሲሆን ሌጅዎ በቀጠዩ ቀናት ጧት ጧት ወዯ ጤና ጣቢያው 
እየመጣ መዴሐኒቱን ይወስደና ማታ የሚውጠውን ዯግሞ ተቀብል ወዯ ቤቱ 
ይመሇሳሌ፡፡ ሌጅዎ መዴሐኒቱን ወስድ ሳይሻሇው ቢቀርና አዱስ የወባ በሽታ ምሌክት 
ቢያሳይ ከመርሀግብሩ በተጨማሪ በማናቸውም ወቅት ወዯ ጤና ጣቢያው እንዱመጣ 
ተዯርጎ ክትትሌ እየተዯረገሇት ይታከማሌ፡፡ 

5. በጥናቱ ወቅት ሇሌጅዎ የሚዯረጉት የወባ ምርመራዎች 
ሌጁ በጥናቱ ውስጥ ህክምናውን በሚከታተሌበት ወቅት ከጣት ሊይ ዯም 

እየተወሰዯ የወባ ምርመራ ይዯረግሇታሌ፡፡ ከጣት ዯም ሲወሰዴ ጣት ስሇሚበጣ 
ጥቂት ሇአጭር ጊዜ ብቻ የሚቆይ የህመም ስሜት ይኖረዋሌ፡፡ በተወሰዯው ዯም 
የሚዯረገው ምርመራ ሌጃዎ እየተሻሇው መምጣቱን እንዱሁም ወባው ሇመዴሐኒቱ 
ያሇውን ብግርነት ያሳያሌ፡፡ 

  6. ሇሌጅዎ የሚሰጠው የኮአርተም መዴሐኒት 
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የኮአርተም መዴሐኒት በውሌ ተሇይቶ ያሌታወቀ የጎንዮሽ ጉዲት ሉኖረው  
እንዯሚችሌ ይገመታሌ፡፡ ሆኖም ይህ ከጥናቱ ጋር የሚያገናኘው አንዲች ነገር የሇም፡፡ 
የመዴሐኒቱን ተጽእኖ በማጥናት ሂዯት ሳይሻሇው እየባሰበት የሚሄዴ ታካሚ ከተገኘ 
በወባ የህክምና መመሪያ መሰረት በተሻሇ መዴሐኒት እንዱታከም ይዯረጋሌ፡፡ 

  7. በጥናቱ በመሳተፉ ሌጅዎ ያሇው መብትና ጥቅም 
       በዚህ ጥናት ውስጥ መካተት የሚቻሇው በፈቃዯኝነት ብቻ ስሇሆነ ሌጅዎ 
በጥናቱ ያሇመሳተፍ ሙለ መብት አሇው፡፡ ሌጅዎ በጥናቱ ውስጥ አሌሳተፍም 
በማሇቱ የሚያጣው እንክብካቤም ሆነ ህክምና አይኖርም፡፡ በጥናቱ ውስጥ መሳተፍ 
ከጀመረ በኋሊም ቢሆን እንኳ ከጥናቱ መውጣት ቢፈሌግ ሙለ መብት ያሇው 
በመሆኑ የሚያስፈሌገውን ህክምና በሙለ አንዴም ሳይጎሌበት ከጤና ጣቢያው 
ያገኛሌ፡፡ 

  በላሊ በኩሌ በዚህ ጥናት ውስጥ የሚታቀፍ ማንኛውም ታካሚ በተሰናዲው                     
መርሃ ግብር መሰረት ወዯ ጤና ተቋሙ ሲመሊሇስ ሇእያንዲንደ ቀን የመሄጃና 
የመምጫ   የመጓጓዣ አበሌ ይሰጠዋሌ፡፡ በተጨማሪም ጥናቱ ከታካሚው 
የሚያገኘውን መረጃ ፍጹም ምስጢራዊነት የሚጠብቅ ሲሆን ከጥናቱ ጋር ተያይዞ 
በሚወጣ ማንኛውም ዓይነት ሪፖርት ውስጥ የታካሚው ስም አይጠቀስም፡፡ 

  ከሊይ የተዘረዘሩትን ጥናቱን የተመሇከቱ መረጃዎች በሚገባ መረዲትዎን 
ያረጋግጡ፡፡ ያሌገባዎት አረፍተ ነገር ወይም ግሌጽ ያሌሆነ ሃሰብ ካሇም ማንኛውንም 
ማብራሪያ መጠየቅ ይችሊለ፡፡ ሁለም መረጃዎች በሚገባ ግሌጽ ከሆኑሌዎትና 
በጥናቱ ሌጅዎ እንዱታቀፍ የሚፈቅደ ከሆነ ከስር የተቀመጠውን የስምምነት ሰነዴ 
ተረዴተው ይፈርሙ፡፡ 

 
 
 

ሇ/ የስምምነት ሰነዴ  
     ጥናቱን የተመሇከተውን መረጃ አንብቤ/በቋንቋ ተነቦሌኝ ይዘቱን በውሌ 
ተገንዝቤአሇሁ፡፡ አስፈሊጊ ሆኖ ካገኙት በፈሇኩት በማናኛውም ጊዜ ሌጁ ጥናቱን 
የማቋረጥ መብት እንዲሇውም በሚገባ አውቄአሇሁ፡፡ መረጃውን ካነበብኩ/ከተነበበሌኝ 
በኋሊ ያሌገባኝን ነገር ጠይቄና ተረዴቼ ሌጁ በጥናቱ እንዱታቀፍ በፈቃዯኝነት 
ተስማምቻሇሁ፡፡ 
 የጥናቱ ተሳታፊ ስም         
 ፊርማ       
 ቀን      
 

የምስክር ስም           
ፊርማ       

 ቀን      
 
 የጥናት አዴራጊው ስም        
 ፊርማ       
 ቀን      
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Annex IX. Case Record Form 
 

Pin No.                                        No. of Tablets                     Name                                                      .     
                                                                        

 day 0  day 1  day 2  day 3  day 7  day 14  day 21  day 28  Extra 
DAY 

1, Date 
 

10/01/03 11/01/03 12/01/03 13/01/03 17/01/03 24/01/03 01/01/03 08/01/03  

2.Success of 
treatment at 
home* 

         

3.Axillary To C          

4. Parasite asexual          

5.Gametocyte 
count 
 

         

6. Hemoglobin          

7.DBS/PCR          

8.Adverse 
events** 

         

9. Concomitant 
treatment 

         

10.Reasons for 
withdrawal 

         

11.Remarks 
 

         

Completed by 
(Initials) 

         
 

** Headache 2. Anorexia 3. Nausea 4. Vomiting 5.Weakness 6. Joint pain 7. Abdominal pain 8. Diarrhoea 9. 
Cough 10. Behavioural change 11. Dizziness 12. Mouth ulcer 13. Skin rash 14. Other specify__________ 
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