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Summary

Title

Efficacy and Safety of Mefloquine and Mefloquine-Artesunate Combination Therapy for the Treatment of Uncomplicated Plasmodium falciparum Malaria in _______(name of department/province/state), ___________(country)
Background: (Paragraph describing current malaria situation and first- and second-line treatment for P. falciparum in study area, along with the rationale for conducting the study). 

Objectives
(1) Assess the efficacy and safety of mefloquine alone and mefloquine-artesunate combination therapy for the treatment of uncomplicated P. falciparum infections in ___________(name of department/province/state), _______(country)
(2) Evaluate the impact of mefloquine alone and mefloquine-artesunate therapy on gametocytemia.

Methods
An in vivo antimalarial drug efficacy trial will be conducted in ___________(name of department/province/state), _____________ (country). Subjects > 6 months of age with parasitologically-confirmed, uncomplicated P. falciparum infections will be assigned at random to be treated with either mefloquine (25 mg/kg in two divided doses) or mefloquine (25 mg/kg in two divided doses) plus artesunate (12 mg/kg over 3 days). Clinical and parasitologic parameters will be monitored over a 28-day follow-up period to evaluate drug efficacy and safety. Results from this study will be used to assist the Ministry of Health in assessing their national malaria treatment policy for P. falciparum malaria.
Scientific Background 

The impact of malaria on the health and economic development of human populations is greatest in the tropics and sub‑tropics. The World Health Organization (WHO) has estimated that between 300 and 500 million new clinical cases and as many as 2.7 million deaths occur each year (1). Although the majority of deaths occur among children in sub-Saharan Africa, malaria also accounts for considerable morbidity in the Americas, particularly in the Amazon Basin.

Most countries in the Americas have adopted the WHO Global Strategy for Malaria Control, which relies on prompt and effective antimalarial treatment as the major means of reducing malaria morbidity and mortality (2). The ultimate success of this strategy rests on the ability of ministries of health to provide antimalarial drugs with proven efficacy. Because of the spread and intensification of antimalarial drug resistance, the decision about which drug to recommend for first-line and second-line therapy has become increasingly complex.

Although a wide variety of methods have been used to assess resistance to antimalarial drugs (in vivo methods, in vitro drug sensitivity testing, and molecular analyses), most national malaria control programs rely on data from in vivo efficacy trials to assess the efficacy of the current first- and second-line drugs and to decide if charges in malaria treatment policy are needed. The most widely used approach to in vivo drug efficacy testing follows the guidelines of the World Health Organization (3) that were recently revised (5,24) with modifications recommended by the Pan-American Health Organization for studies in the Americas (4). The goal of such studies is to assess antimalarial drugs currently being used for first- and second-line treatment of Plasmodium falciparum uncomplicated malaria and to compare their efficacy with that of possible alternative treatments. These data are critical for guiding the development of rational antimalarial drug policies in endemic areas.

In contrast to sub-Saharan Africa, the principal goal of antimalarial therapy in the Americas is to eliminate parasitemia (i.e., achieve a parasitologic cure) rather than produce a “clinical cure” (i.e., eliminate symptoms of the infection). For this reason, with antimalarial drug efficacy testing in the Americas, emphasis is placed on clearance of parasitemia, although subjects’ clinical response is also assessed. 

Until the early 1960s chloroquine (CQ) was the drug of choice for the treatment of uncomplicated P. falciparum malaria throughout the Americas, based upon its rapid action, safety, and low cost relative to other antimalarials. With the recognition of increasing CQ resistance in the Amazon Basin of South America during the 1970s, some countries began to change their first-line treatment from CQ to sulfadoxine-pyrimethamine (SP or Fansidar®). Beginning in the mid-1980s, evidence of increasing resistance to SP in the Brazilian Amazon caused the National Malaria Control Program there to begin recommending either quinine plus tetracycline or mefloquine (MQ) as first-line treatment for P. falciparum infections. During the 1990’s, several other countries making up the Amazon Basin began changing to quinine alone or to various regimens of quinine plus tetracycline or doxycycline. In late 2001, Peru became the first country in the region to adopt combination therapy with MQ plus artesunate (AS) as the first-line therapy for uncomplicated P. falciparum malaria in its Amazon region. In early 2002, Bolivia changed its first-line therapy to MQ plus AS in the Bolivian Amazon Basin. 

Based on experiences in Southeast Asia, where strains of P. falciparum have developed resistance to nearly all antimalarial drugs when used as monotherapy, the WHO is recommending that drugs such as MQ always be used in combination with a second drug to delay the development of resistance and prolong its useful lifetime. The drug most commonly recommended for such combination therapy is artemisinin or one of its derivatives, such as artesunate or artemether (6).

Artemisinin and its derivatives, first discovered, tested, and marketed in China, have proven to be highly effective drugs for the treatment of P. falciparum malaria, including infections caused by multi-drug resistant strains. These drugs produce more rapid resolution of fever and parasitemia than any other antimalarial agents, due to the rapid reduction in parasite biomass of approximately 104 parasites for each 36-48 hour asexual cycle of the parasite (7). 

When an artemisinin drug is used alone for the treatment of P. falciparum infections, recrudescence rates are approximately 10% for 5-day regimens and 50% with 3-day regimens (9). Because of these high rates of recrudescence, this family of drugs is usually used in combination with another antimalarial agent. When given in combination with a second, longer-acting drug, such as MQ, 3-day courses have proven effective in areas of Southeast Asia where moderate- to high-level MQ resistance occurs, with recrudescent rates of <10% (10, 11, 12). Of additional interest, is the fact that in Thailand, the change in national malaria treatment policy in 1992 to a combination of artemisinin and MQ (25 mg/kg) has been temporally associated with a slowing of the progressive decline in MQ efficacy (8). Combination therapy with artesunate (AS) for 3 days plus MQ (total dose 25 mg/kg) has continued to produce cure rates of 90% since then and is currently the first-line treatment for uncomplicated P. falciparum infections in Thailand. Based on these experiences, and concerns that the uncontrolled and widespread of artemisinin, particularly in oral formulation will result in a rapid development of resistance, it is now recommended that these drugs should always be administered in combination with another effective antimalarial for the treatment of uncomplicated P. falciparum malaria. The artemisinin drugs also have the theoretical advantage in low transmission areas of reducing the incidence of falciparum malaria due to their activity against the gametocyte stage of the parasite (6).

Artemisinin and its derivatives are registered for use as antimalarial drugs in many countries in Asia, Africa, and the Americas. The major producers worldwide are China and Vietnam. Oral, intramuscular, and suppository formulations are also being produced in Switzerland and France for use in endemic countries. 

The artemisinin drugs have been widely used. Between 1991 and 1998, the National Malaria Control Program of Vietnam distributed 31.6 million tablets of artemisinin, 10.5 million tablets of artesunate (AS), and nearly 800,000 vials of injectable AS through government health facilities. In addition, 7 million artemisinin tablets, 1.5 million AS tablets, and more than 500,000 vials of injectable AS were produced annually from 1995 to 1997 for sale in the private sector. In Thailand, where the artemisinin drugs are only available in the public sector, use of oral artesunate increased from 3,000 tablets in 1993 to 650,000 tablets in 1997 (7). In Brazil, AS plus MQ combination therapy has been used as alternative treatment for several years for the treatment of P. falciparum malaria.

Prospective clinical studies of over 10,000 patients and the use of artemisinin and its derivatives in several million patients, including post-marketing surveillance of more than 4,600 patients in Thailand, has not shown any serious drug-related adverse effects (13). The most common adverse effects reported are headache, nausea, abdominal pain, vomiting and occasional diarrhea, symptoms that are also associated with malaria infections and which resolve with treatment.

Animal studies have demonstrated limited symptomatic and pathological evidence of neurotoxiticy following the parenteral administration of high doses of the oil-based artemisinin derivatives, artemether and arteether. Both drugs produced a unique pattern of selective damage in brain stem nuclei in rats, dogs, and rhesus monkeys (14, 15, 16). In humans, neurotoxicity has not been seen with oral use of the artemisinin drugs, such as AS, nor in postmortem studies of patients who died of malaria while receiving treatment with an artemisinin drug (7). In addition, 1100 patients in Thailand have had full neurological examinations following treatment with an artemisinin drug and no specific pattern of neurological abnormalities was seen (WHO/TDR: Informal consultation on clinical, neurological investigations required for patients treated with artemisinin compounds and derivative, 10 July 1998, Geneva).

Information on the safety of artemisinin and its derivatives in young children is more limited since most studies have been conducted in Southeast Asia, where malaria primarily affects older children and adults. There is, however; increasing evidence in recent years to suggest that these drugs are safe in young children as well. Price et al (17) reported on 1,967 Thai patients with uncomplicated falciparum malaria, 315 of whom were < 5 years of age (youngest age not stated). Other than vomiting, which was thought to be due to the co-administration of MQ, no mention is made of increased side effects with AS in young children. Thanh Phuong et al (18) carried out a comparison of intramuscular AS with artemisinin suppositories in 74 Vietnamese children with severe falciparum malaria between 6 months and 14 years of age. No severe adverse reactions that could be attributed to the either AS or artemisinin were reported. Artesunate plus SP has been used in two studies in 419 children from 6 months to 10 years of age in The Gambia (19, 20), and in 53 children and adults in a study in Indonesia (21). No severe reactions of any type were observed. Based on this absence of any evidence that adverse reactions to artesunate are different or more severe in children < 5 years of age than in older patients, the group of experts convened by the World Health Organization (3) recommended the use of this drug in a suppository formulation as emergency treatment for severe malaria in children < 5 in isolated rural areas of Africa where parenteral medications are not available and children are unable to swallow oral medications.

(Paragraph describing the epidemiology of malaria in the country and department/ province/state where the proposed study will be conducted).
(Paragraph describing available data on antimalarial drug resistance and current first- and second line treatments in study area, along with the rationale for conducting the study).
Objectives

1. Assess the efficacy and safety of mefloquine and mefloquine-artesunate combination therapy for the treatment of uncomplicated P. falciparum infections in ___________(name of department/province/state), _______(country).
2. Evaluate the impact of mefloquine alone and mefloquine-artesunate therapy on gametocytemia.

Experimental Methods

Site Selection

 (Paragraph describing the study site (geographic location, population, routes of access and health facility(ies) where the study will be conducted).
Timing of study

The study will be conducted during peak malaria transmission season from _________ (month) to ________ (month). Close communication will be maintained with regional and local health officials to determine the most appropriate time for the study to begin.

Clinical Team

A minimum of three clinical staff will be needed to conduct the trial: a physician to obtain clinical histories and carry out physical examinations; a nurse to administer the study medications and provide patient instructions; and a laboratory technician to take and examine blood smears.

Criteria for Enrolling Subjects

Inclusion Criteria

1. Age > 6 months;

2. Documented fever (axillary temperature >37.5oC) and/or a history of fever during the previous 48 hours in the absence of another obvious cause of fever (such as pneumonia, measles, otitis media); 

3. Monoinfection with P. falciparum between 1,000 and 100,000 asexual parasites/µl as determined by microscopic examination of thick, or thick and thin peripheral blood smears;*
4. Informed consent from the patient or parent/guardian (in the case of children), assent from child (ages 8 -17 years inclusive);

5. Willingness on the part of the patient to return to the clinic for regular check-ups during the 28-day follow-up period**.

Exclusion criteria

Danger signs: unable to drink or breastfeed; vomiting (more than twice in the previous 24 hours); recent history of convulsions (one or more in the previous 24 hours); impaired consciousness; unable to sit or stand;

Signs of severe malaria (World Health Organization criteria)

1. Cerebral malaria (unrousable coma)

2. Severe anemia (PCV < 15% or clinical signs)

3. Renal failure (serum creatinine > 3 mg/dL or clinical signs)

4. Pulmonary edema

5. Hypoglycemia (blood glucose <40mg/dL or clinical signs)

6. Shock (systolic BP < 70 mm Hg in adults; < 50 mm Hg in children)

a. Spontaneous bleeding/DIC

b. Repeated generalized convulsions

c. Acidemia/acidosis (clinical signs)

d. Macroscopic hemoglobinuria

e. Jaundice

7. Other underlying chronic or severe diseases (e.g., cardiac, renal, hepatic diseases, HIV/AIDS, malnutrition)

8. History of hypersensitivity reactions to any of the drugs being tested or used as alternative treatment: sulfonamides, chloroquine, quinine or tetracycline/clindamycin

9. Pregnancy (history of pregnancy or a positive urine pregnancy test).

Sample Size

Sample size will be based on the expected proportion of treatment failures in the population. Assuming an expected treatment failure rate of 5% in a population of infinite size, a 5% level of significance, and a precision of +5%, a total of 73 subjects will need to be enrolled in each arm of the study. If 15% of patients are lost to follow-up during a 28-day study a total of 86 subjects in each arm will need to be enrolled.

Screening Procedures before Enrollment

As part of routine practice at Ministry of Health facilities in ___________(country), all febrile patients have a thick blood smear for malaria before antimalarial treatment is administered. Patients attending the study health facility who have a positive blood smear for P. falciparum will by told by the health facility staff that there is a malaria drug study going on and, if they want, they can talk with the study staff to see if they would like to join the study. Otherwise, they will receive the standard treatment for falciparum malaria. If the patient agrees to speak with the study staff, the study will be explained in detail to them and. If they agree to take part in the study, they will be asked to sign the informed consent form (assent form in the case of children).

Informed Consent

The objectives and procedures of the study and the rights of volunteers will be explained in detail to potential volunteers in their local language, ____________(Spanish, Portuguese, French, English, other). The age of majority in ________ (country) is   X  years. A signed consent will be requested from each volunteer who is   X  years of age or older and agrees to participate. For children between 8 and  X-1  years of age, the objectives and procedures will be explained to their parents/guardians and their permission will be requested to include their child in the study. If they accept, they will be asked to sign the informed consent for adults. At the same time, the study will be explained to the child between 8 and  X  years of age and they will be asked to sign the child’s assent form. Consent and assent forms will be witnessed by someone who is not associated with the study. For illiterate persons, verbal consent will be obtained and consent and assent forms will be signed by two independent individuals as witnesses. All subjects will be given copies of the signed consent/assent forms.

Pregnancy Test

All women being considered for the study will undergo a urine pregnancy test.

Enrollment Procedures

If a subject meets the enrollment criteria and consents (assents) to participate in the trial, the following steps will be taken:

1. A Case Report Form consisting of demographic and clinical information will be completed on each subject (see Appendix 2); 

2. The subject’s body weight and axillary temperature will be measured using a digital electronic thermometer. Results will be recorded on both pages of the Case Report Form. If the temperature is less than 360C the measurement will be repeated.

3. A repeat thick blood smear will be obtained from the subject to verify the presence of P. falciparum and to calculate the parasite density.

4. Blood for PCR: 2-3 drops of blood will be collected on a filter paper or 100-150 µl in an EDTA-coated tube to allow future genotyping of the infective strain in case of parasitemia recrudescence and for possible molecular studies (PCR) to identify point-specific parasite mutations associated with resistance.

5. (Optional) Hemoglobin/hematocrit: At the same time that the second blood smear is obtained, enough blood will be collected to measure the hemoglobin or hematocrit.

Schedule of Study Procedures

The following chart outlines study procedures and treatment for both arms of the trial:

	
	Day 

0

(Enrollment)
	Day

1
	Day

2
	Day

3
	Day

7
	Day

14
	Day

21
	Day

28
	Any other day (after Day 3, if fever)
	Day of any recurrent parasitemia

	Procedures

	Blood smear
	X
	
	X
	X
	X
	X
	X
	X
	X
	X

	Axillary temperature
	X
	
	X
	X
	X
	X
	X
	X
	X
	X

	Blood for PCR 
	X
	
	
	
	
	
	
	
	
	X

	History and physical exam 
	X
	
	
	
	
	
	
	
	
	X

	(Optional) Hgb./hematocrit
	x
	
	
	
	
	
	
	X
	
	

	Treatment *

	Monotherapy: MQ
	15 mg/kg
	10 mg/kg
	
	
	
	
	
	
	
	

	Combination

Therapy
	MQ
	15 mg/kg
	10 mg/kg
	
	
	
	
	
	
	
	

	
	AS
	4 mg/kg
	4 mg/kg
	4 mg/kg
	
	
	
	
	
	
	


*If patient’s treatment fails, alternative treatment is quinine plus tetracycline/clindamycin.

Blood Smear

A Giemsa-stained thick blood film will be examined at 1000x to identify parasite species and determine the level of parasitemia. Parasite density will be calculated by counting the number of asexual parasites using a hand tally counter against 200 white blood cells (WBCs) in the thick blood film, based on an assumed WBC count of 6,000 or 8,000/µl. The parasite density per microliter will be calculated using the following formula: 


Parasite density/µl = 
  number of parasites counted x 6,000 (or 8,000)_





number WBCs counted

If >500 parasites have been counted without having reached 200 WBCs, the count will be stopped after completing the reading of the last field and the parasitemia will be calculated according to formula above. If the parasite count is less than 10 parasites/200 WBC, counting will be continued until 500 WBC have been counted. A total of 300 fields will be examined before a blood smear is considered negative.

All blood smears will be examined by two independent microscopists. Parasite densities will be calculated by averaging the counts of the two microscopists. Blood smears with non-concordant results (differences in species diagnosis or parasite density of > 50%) between the two microscopists will be re-examined by a third, independent microscopist. Parasite density will be calculated by averaging the counts of the two concordant microscopists; species diagnosis will be based on the two concordant microscopists’ results.

(Optional) If it is not possible to re-examine all blood smears, a 10% random sample will be selected and examined by two independent microscopists. Based on the results of these two examinations, patients will be classified according to their clinical and parasitologic outcomes. Following that, the results of the classification based on the first blood smear examination will be compared with that of the second blood smear examination. If there is a discordance of more than 10% in patient classification, all blood smears will be re-examined. 

Blood for PCR

Two to three drops of blood will be collected on a filter paper or in a EDTA-coated tube on Day 0 and any day of recurrent parasitemia to allow genotyping of the infecting malaria strain and assays for the presence of point mutations in the parasite genome associated with drug resistance.
Initial Antimalarial Therapy




All doses of drugs will be administered under supervision by a member of the clinical staff. Subjects will be observed for 30 minutes after treatment for adverse reactions or vomiting. Any subject who vomits during this period will be retreated with the same dose of drug and observed for an additional 30 minutes. If the patient vomits again he/she will receive parenteral therapy with quinine and be excluded form the study.
MQ tablets (250mg) will be obtained from _______ (name of the laboratory, country); tablets containing AS (50 mg) will be obtained from _________ (name of the laboratory, country).
MQ and AS will be administered orally in the following dosages (See Appendix 1 for drug dosages in tablet form): 

1. MQ: 25 mg base/kg body weight of the salt divided into single daily doses over 2 days: (15 mg/kg on Day 0; 10 mg/kg on Day 1)

2. AS: 4 mg/kg as a single dose daily on Days 0, 1, and 2.

A table of random numbers will be used to determine which of the two treatments the patient will receive.

Concomitant Treatment

Using standard clinic procedures, study personnel will administer supportive treatment to subjects as necessary:

1. Paracetamol will be given for temperatures > 39.0oC.

2. Parents/guardians will be instructed in the use of tepid sponging for children < 5 years of age.

Follow-up Procedures

Subjects receiving either MQ or MQ plus AS will be asked to return on Days 1, 2, 3, 7, and 14, 21 and 28. Subjects and parents/guardians (in the case of children) will be encouraged to return to the clinic for further assessment and/or treatment at any time during follow-up at which the subject is perceived to be ill. Compensation for transportation to and from the clinic will be provided. 

All medication will be administered under observation by a member of the study.

Outcome Measures

The efficacy or lack of efficacy of the drugs being evaluated will be based on an assessment of the following parasitologic and clinical outcomes:

Early Therapeutic Failure (ETF)


Development of danger signs or severe malaria on Days 1, 2 or 3 in the presence of asexual parasitemia





or


parasite density on Day 2 > Day 0 parasite density





or

parasite density on Day 3 > 25% of Day 0 parasite density

or

presence of asexual parasitemia on Day 3 with an axillary temperature > 37.5 oC

Late Therapeutic Failure (LTF)


Late Clinical Failure (LCF)



Development of danger signs or severe malaria on or after Day 4 in the presence of parasitemia, without previously meeting the criteria for an ETF






or



presence of parasitemia with an axillary temperature > 37.5 oC (or history of fever) between Day 4 and 14 (or Day 28 in a 28-day study) inclusive, without previously meeting the criteria for an ETF


Late Parasitologic Failure (LPF)



Presence of parasitemia with an axillary temperature < 37.5 oC between Day 7 and 28 inclusive, without previously meeting the criteria for an ETF or LCF.

Adequate Clinical and Parasitological Response (ACPR)

Absence of parasitemia on Day 14, (and 21 and 28 for 28-day trials) irrespective of temperature, without previously meeting the criteria of ETF, LCF, or LPF.

Since parasitologic cure is the goal of antimalarial therapy in __________(name of country), all subjects who are parasitemic on Day 7 or later will be treated with an alternative drug and dropped from further follow-up.

Loss to Follow-Up

Loss to follow-up occurs when, despite all reasonable efforts, an enrolled patient cannot be found. Include failure to find a patient in the community after he or she misses a scheduled follow-up visit. Also any patient who leaves the study area, or fails to return for one or more of his/her follow-up visits. Patients who are lost to follow-up should be distinguished from those who voluntarily leave the study. 
Withdrawal from Study

A study patient (or a study patient’s parent or guardian) who decides not to participate any further in the study is referred to as a voluntary withdrawal. An example of a cause for involuntary withdrawal would development of a concomitant illness that would interfere with the clear interpretation of study outcomes. Reinfections identified by PCR should be classified as withdrawals rather than as treatment successes.


Protocol violation

A protocol violation occurs when a study patient is removed from the study because of an event that does not allow for continued accurate interpretation of response to treatment. Examples include missed treatment dose, detection of a mixed infection during follow-up, or a credible report of additional antimalarial drug use outside the study protocol (such as self-medication).
Subjects meeting any of the following criteria will be withdrawn from follow-up (include reasons for voluntary and involuntary withdrawal, and protocol violation):

· Withdrawal of consent

· Failure to complete the treatment

· Persistent vomiting of the treatment

· Severe side-effects necessitating hospitalization (Note: If patients have a skin rash or any severe allergic reaction, they will be withdrawn from the study. Patients who only experience itching will not be withdrawn from the study)
· Occurrence during the follow-up of concomitant disease that would interfere with

· a clear classification of the treatment outcome

· Need for or receipt of blood transfusion;
· Reinfection with P. falciparum during the follow-up

· PCR unclassifiable results

· Detection of another malaria species infection during the follow-up

· Antimalarial (or antibiotics with antimalarial activity) treatment administered by a third

· party or self-medication with antimalarial (or antibiotics with antimalarial activity)

· Failure to attend all the scheduled visits

· Erroneous inclusion of a patient outside of the inclusion/exclusion criteria

· Severe malaria occurring at Day 0

· Misclassification of a patient due to a laboratory error (parasitaemia) leading to the administration of the rescue treatment

The cause of withdrawal from the study or loss to follow-up will be recorded in the Case Report Form.

Alternative Treatment

If the subject meets one the criteria for therapy failure, he/she will receive a 7-day course of quinine plus tetracycline (clindamycin will be substituted for tetracycline in children < 8 years of age). 

Organization of Research Effort

Co-Principal Investigator(s)

(Name and Degree): study design, training and supervision of study staff, analysis of data, report writing 

Insert additional names as needed
Co-Investigator(s)

(Name and Degree): (responsibilities).

Insert additional names as needed
Medical Monitor

(Name and Degree): patient safety and advocacy 

Ethical Considerations 

Risks

There are some risks associated with this study. The patient may experience a brief moment of physical discomfort and/or fear during the finger stick procedure and the site of the finger stick could become infected.

A minority of subjects might experience side effects from the drugs. The most commonly reported side effects from MQ include dizziness, gastrointestinal upset, abdominal pain, and vomiting, especially in children (22). Rarely, treatment doses of MQ have been associated with serious neuropsychiatric reactions (23). Adverse reactions associated with AS therapy include headache, nausea, abdominal pain, vomiting and occasional diarrhea (17; 5). Commonly reported side effects of quinine include tinnitus, nausea, blurred vision, and headache. These symptoms clear with cessation of therapy. Skin sensitivity to sunlight, nausea and abdominal pain are commonly reported side effects of tetracycline. This drug can also cause permanent tooth discoloration in children younger than 8 years old who use it. Gastrointestinal upset is the most commonly reported side effect of clindamycin; severe gastroenteritis is much less common. Gastrointestinal upset is the most commonly reported side effect of clindamycin; a severe enterocolitis is less common.

Benefits

Subjects enrolled in this study will benefit in several ways. All subjects will receive their treatment doses under supervision. In addition, the subjects will be examined and treated for other concurrent illnesses. At each visit, the patient or parent/guardian (in the case of children) will be informed as to the status of the patient’s health, and the procedures and/or treatments that will occur during that visit. Each subject’s health will be closely monitored over 28 days. Subjects or parents/guardians (in the case of children) will be encouraged to return/bring the child back to the clinic for further assessment and/or treatment at any point during follow-up at which the subject is perceived to be ill. A study worker will follow up with patients at their home if they fail to return for their regularly scheduled visits.

In addition, understanding drug efficacy will allow for better treatment of malaria, thus reducing malaria-related mortality and morbidity in the population as a whole. 

Description of direct benefits to children

Malaria affects both children and adults in _______(name of country). Methods for monitoring and assessing national antimalarial drug policies published by the World Health Organization (3), recommend enrolling study participants who are representative of the target population. For this reason, children > 6 months of age will be enrolled in the study.

In most Ministry of Health facilities in _______(name of country), children prescribed the recommended first-line drug(s) for the treatment of P. falciparum:

1. are given the medication to take at home, rather than having each dose administered under supervision;

2. are instructed to return to the health facility if their illness does not improve or if they have side effects, rather than being followed-up to their homes if they fail to return; and

3. are only prescribed an alternative antimalarial drug or treatment for adverse drug reactions if they return to the health facility on their own, potentially delaying treatment of such problems by several days to a week or more.  

Children participating in this study will directly benefit by:

1. having all treatment doses of the study drug(s) administered under supervision by medically qualified personnel who can ensure that the full dose is ingested and retained;

2. being traced to their homes by study staff to assess their response to the drugs and side effects if they fail to return for their regularly scheduled follow-up visits; and 

3. immediately receiving treatment for adverse drug reactions or alternative antimalarial therapy with a known effective drug, as soon as a problem is identified.

Consent/Assent Process

Subjects or parent/guardians (in the case of children) who fulfill the entry criteria will be asked for their informed consent. The age of majority in ________(name of country) is  X  years. Children aged 8 to  X-1   inclusive will be asked for their assent. For non-literate persons, verbal consent will be obtained and witnessed by two members of the research team. Details about the trial and its benefits and potential risks will be explained to the subjects in the language in which they are most fluent. All information regarding the subjects will remain confidential to extent legally possible. Unique numerical identifiers will be used for data entry.

Any subject who chooses not to participate in the study will be evaluated by the health facility staff as usual. If they are found to have malaria, they will be treated and followed-up according to the standard of care established by the National Malaria Control Program.

Data Management 

An Epi-Info software package will be used for data management and analysis. 

Statistical Analysis

Data will be analyzed using two methods:

1. Life table analysis. All enrolled patients (including those who were withdrawn from the study or who were lost to follow-up) will be included in this analysis;

2. The number and proportion of subjects who have ETF, LTF, and ACR, as defined above. 

(OPTIONAL) The number and proportion of subjects who have RI, RII, and RIII responses (as defined in Appendix 3).
Potential risk factors (e.g., age, prior antimalarial therapy, initial parasite density, etc.) will be assessed for association with probability of therapeutic failures and time to therapeutic failure.

Dissemination of Results

All results will be shared with the Ministry of Health. The Ministry of Health will make the final determination as to how the results should be presented to the regional and local health officers. Results will also be submitted to peer-reviewed scientific journals and presented at national and international meetings.

At the time participants complete the study (Day 28) or earlier if they have had a parasitological or clinical failure) they will be informed verbally by study staff of the results of their treatment. Upon enrollment into and completion of the study, study staff will inform the participants, in writing and verbally, as to whom to contact in the local health facility and the Ministry of Health to obtain the study findings. Illiterate subjects will be given a verbal report of the findings. The points of contact will be determined by the Ministry of Health. 

Record Maintenance
All data will be kept in a secure location at ________________________(institution, city), to which only the Principal Investigator(s) and Co-Investigator(s) will have access.
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Appendix 1: Drug Dosage Tables

Mefloquine and Artesunate Dosing Table

(MQ tablets containing 250 mg and AS tablets containing 50 mg )

	Weight
(kg)
	Day 0
	Day 1
	Day 2

	
	Mefloquine
	Artesunate
	Mefloquine
	Artesunate
	Artesunate

	5.0 - 7.9
	½
	½
	¼
	½
	½

	8.0 - 16.9
	¾
	1
	½
	1
	1

	17.0 - 20.9
	1 ¼
	1 ½
	¾
	1 ½
	1 ½

	21.0 - 28.9
	1 ½
	2
	1
	2
	2

	29.0 - 32.9
	1 ¾
	2 ½
	1 ¼
	2 ½
	2 ½

	33.0 - 41.9
	2 ¼
	3
	1 ½
	3
	3

	42.0 - 45.9
	2 ¾
	3 ½
	1 ¾
	3 ½
	3 ½

	46.0 - 53.9
	3
	4
	2
	4
	4

	54.0 - 57.9
	3 ½
	4 ½
	2 ¼
	4 ½
	4 ½

	58.0 - 66.9
	3 ¾
	5
	2 ½
	5
	5

	67.0 - 70.9
	4 ¼
	5 ½
	2 ¾
	5 ½
	5 ½

	71.0 - 78.9
	4 ½
	6
	3
	6
	6

	79.0 - 82.9
	4 ¾
	6 ½
	3 ¼
	6 ½
	6 ½

	83.0 +
	5
	7
	3 ½
	7
	7


Milligram Equivalents of Mefloquine and Artesunate Dosages

	Number of tablets
	Total dose (mg)

	
	Mefloquine
	Artesunate

	¼
	62.5
	-

	½
	125
	25

	¾
	187.5
	-

	1
	250
	50

	1 ¼
	312.5
	-

	1 ½
	375
	75

	1 ¾
	437.5
	-

	2
	500
	100

	2 ¼
	562.5
	-

	2 ½
	625
	125

	2 ¾
	687.5
	-

	3
	750
	150

	3 1/4
	812.5
	-

	3 ½
	875
	175

	3 ¾
	937.5
	-

	4
	1000
	200

	4 ¼
	1062.5
	-

	4 ½
	1125
	225

	4 ¾
	1187.5
	-

	5
	1250
	250

	5 ½
	-
	275

	6
	-
	300

	6 ½
	-
	325

	7
	-
	350


Appendix 2: Case Report Form

Section A

Date: __________________




     Study Number: ____________

Health Center/Hospital:_____________________

Patient’s Name: ________________________________________________________________

(For children)
Mother’s Name:________________________________________________




Father’s Name:________________________________________________

Directions to home ______________________________________________________________

______________________________________________________________________________

_____________________________________________Transport cost (round trip): _________

Age: ________           
Sex: __________  
          Weight: __________ (kg)

A. History of Patient’s Illness 
(if a child, ask parent/guardian):

Have you had fever during the last 48 hours? 
Yes 
No 

Duration: ______days

What symptoms do you or your child (if the patient) have? 


1.                                    
 

Duration: ______days


2. ________________________________________ 

Duration: ______days


3. ________________________________________

Duration: ______days

Have you taken any medications for the illness or has any medication already been given to the child for the illness:                            Yes  

No 

(if the answer is “YES”) WHAT medications? What doses? When? (Ask specifically for chloroquine, Fansidar®, quinine, and other antimalarial drugs): 

	Drug
	Dose (mg/tabs)
	Date

	
	
	

	
	
	

	
	
	


Evaluation of the Patient

Axillary temp. (oC): _______
Respiratory rate (30 sec.) (children < 5 years):______

Is there evidence of any other medical problem? 
 

YES  

NO


Which ones?______________________________________________________________

Is additional medication needed? 

             
YES 
 
NO


What medication?__________________________________________________________ 

Laboratory Evaluation: (Day 0)

Parasite species: _____________

Density (asexual parasites/WBC): _______/_____
Gametocytes/WBC: ______/______
Hemoglobin (g/dl): _________________

Treatment:  (Day 0)

Mefloquine:
_________ tablets =
____________mg

Artesunate:
_________ tablets =
____________mg

Time of the first dose:__________          

Vomiting?   Yes     No

(If necessary) Time of the second dose: _________

Vomiting?   Yes     No

Did the patient receive paracetamol:  Yes      No

Time :____________

Axillary temp after paracetamol:________


Time:____________

Case Record Form – Section B

Study Number:______________
Weight (kg): ___________ 

       




Drug:

MQ
MQ/AS

	Follow-up day:
	Day 0
	Day 
1
	Day 2
	Day 3
	Day ____
	Day ____
	Day 
7
	Day ____
	Day

____ 
	Day

____ 
	Day ____

	Day

____

	Date (Day/Month)
	
	
	
	
	
	
	
	
	
	
	
	

	MQ dose given (mg)
	
	
	
	
	
	
	
	
	
	
	
	

	AS dose given ( mg)
	
	
	
	
	
	
	
	
	
	
	
	

	Axillary temperature (oC)
	
	
	
	
	
	
	
	
	
	
	
	

	Respiratory rate (30 sec.) (children < 5 years)
	
	
	
	
	
	
	
	
	
	
	
	

	Since your last visit have you had Fever?     (Y/N)
	
	
	
	
	
	
	
	
	
	
	
	

	Vomiting?   (Y/N)
	
	
	
	
	
	
	
	
	
	
	
	

	Diarrhea?   (Y/N)
	
	
	
	
	
	
	
	
	
	
	
	

	Itching? (Y/N)
	
	
	
	
	
	
	
	
	
	
	
	

	Skin Rash?  (Y/N)
	
	
	
	
	
	
	
	
	
	
	
	

	Problems with coordination? (Y/N)*
	
	
	
	
	
	
	
	
	
	
	
	

	Dizziness/fainting? (Y/N)*
	
	
	
	
	
	
	
	
	
	
	
	

	Seizures? (Y/N)*
	
	
	
	
	
	
	
	
	
	
	
	

	Any other drug given? (Y/N)
	
	
	
	
	
	
	
	
	
	
	
	

	(If other drug given) Name and amount
	
	
	
	
	
	
	
	
	
	
	
	

	Any other treatment? (eg., blood transfusion)   (Y/N)
	
	
	
	
	
	
	
	
	
	
	
	

	Better, Same, or Worse (B/S/W) 
	
	
	
	
	
	
	
	
	
	
	
	

	Hemoglobin
	
	
	
	
	
	
	
	
	
	
	
	

	Parasite species (V, F, NPF)**
	
	
	
	
	
	
	
	
	
	
	
	

	Parasite Density
	
	
	
	
	
	
	
	
	
	
	
	

	Gametocyte Density
	
	
	
	
	
	
	
	
	
	
	
	

	Patient condition (Continue, Excluded, Withdrawn) (C/E/W)
	
	
	
	
	
	
	
	
	
	
	
	


* A “Yes” response to any of these questions should be immediately reported to the study doctor
**NPF = No Parasites Found

If patient withdraws or is lost to follow up, please list reasons: __________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

Appendix 3: Definitions of Traditional Parasitologic Response
Parasitologic Response

For many years, the parasitologic response has been the only way in which results of in vivo studies have been reported. Definitions are given below, in case an investigator wants to report results in this way as well.

The parasitologic response is based solely on changes in the subject’s parasite density in response to a standard dose of an antimalarial drug. Blood smears will be taken on Days 2, 3, 7, 14, 21, and 28, as well as any other day that the subject presents with fever. The parasitologic response will be classified using the following definitions:

RIII: A Day 2 parasite density that is >25% of the Day 0 parasite density.

RII: A positive Day 2 blood smear with a parasite density that is < 25% of the Day 0 density and a positive Day 7 blood smear.

Early RI: Either a negative Day 2 blood smear with a positive blood

smear on any day between Day 3 and Day 14

or
a negative blood smear on any day between Day 2 and Day 6 inclusive with a positive blood smear on any day between Day 7 and Day 14 inclusive. 

or

a positive Day 2 smear with an asexual parasite density < 25% of Day 0, a negative Day 7 blood smear and a positive blood smear on any day between Day 8 and Day 14 inclusive 

Late RI

A Day 2 blood smear that is negative or has a parasite density < 25% of the Day 0 density and negative blood smears on every follow-up examination between Day 7 and Day 14. 

Sensitive

A Day 2 blood smear that is negative or has a parasite density < 25% of the Day 0 density and negative blood smears on every follow-up examination between Day 7 and Day 28 inclusive.
Appendix 4: Consent/Assent Forms

Informed Consent for Adults:
Comparison of Mefloquine and Mefloquine plus Artesunate

The Ministry of Health and _________ (names of other institutions as needed) want to find a better treatment for malaria here in _________(name of country). To do this, we are doing a research study in which a group of patients with malaria will be treated and then followed for 28 days to see if their malaria is cured or not. This study is being directed by ______________ (name of principal investigator). We are going to include approximately ______ (number of subject to be enrolled) people in this study.

If you agree/agree to allow your child to take part in this study, we will need to ask you about your/your child’s health, do a medical examination, and take a small amount of blood from your finger/your child’s and test it to find out if you/your child have/has malaria. Some of that blood will be put onto a piece of special paper or into a tube to find out what type of malaria you have. All patients who join the study will be divided at random (as in a lottery) into one of two groups: one group will get a drug called mefloquine which is not yet commonly used here in _________(name of country) but is widely used in Brazil and other South American countries. The other group will be treated with a combination of mefloquine and a second drug called artesunate, which is very good at treating malaria. Artesunate has not been used here in _________(name of country) but is used in other South American countries. Since neither mefloquine nor artesunate are currently being used to treat malaria here in _________(name of country), their use can be considered experimental. The reason for treating some patients with mefloquine plus artesunate is so that we can find out how well these two drugs work together.
We would like you to come back/bring your child back to the clinic six more times over the next four weeks so that we can follow the progress of the treatment. It is very important that we see you/your child on each of these days. If you feel that you/your child will not be able to return, please let us know. On these visits we will again take a small amount of blood from your finger/your child’s to find out if you/your child still have/ has malaria in your/his/her blood. We will tell you the results of the blood test. If you still have malaria, we will take a small amount of blood on a special paper or in a small tube to see what type of malaria you have. This will help us find out if the drugs are working or not. If you know that you/your child has an allergy to mefloquine, quinine, tetracycline, or clindamycin, please tell us now.

If you are a woman, we will test your urine to see if you are pregnant because pregnant women cannot take part in this study. This is necessary because pregnant women need a special treatment for malaria.

You can decide if you want to take part/you want your child to take part in this study or not. Any personal information about you/your child will be kept private, and neither your name nor your child’s name will be used in any report that results from this study.

Even if you do not want to take part/do not want your child to take part in this study, you/he/she will still be able to be treated at this clinic if you want. Taking part in this study will not cost you anything, but you will not get paid anything for joining the study. You can also withdraw yourself/your child from the study at any time and for any reason. If you do so, you will not be punished. You will still be able to get treatment according to the usual standard of care here in ______________ (name of country) and will not lose any benefits.

If you do not return for your follow-up visits, if you do not get better with the study medicines, or if you have another illness that the doctors think that could affect your health, they may decide its better to remove you from the study. In that case, you will receive a full treatment for malaria according to Ministry of Health recommendations at no additional cost to you/your child and you will be followed to make sure that you are cured.

You/your child may feel a bit of pain or fear as your/his/her finger is pricked. Sometimes the fingerprick can cause an infection in your finger. The medicine called mefloquine can cause headache, upset stomach, vomiting, diarrhea, itching, and skin rashes. Usually, these side effects are mild and go away without treatment. Rarely, serious side effects, which go away on their own, can occur. These rare side effects include bad dreams, problems sleeping, or seizures. Also, mefloquine can make you feel very nervous or that others want to hurt you. The medicine called artesunate can cause headache, upset stomach, vomiting, stomach pain, and occasionally diarrhea. You should accompany/bring your child to the health center (hospital) right away if you/ he/she becomes worse or if you/he/she get side effects from any of the treatment drugs, even if you/your child have not been asked to return on that day. There will be a health worker at the health center every day who can give treatment for these problems.
We do not expect you/your child to suffer any injury as a result of taking part in this study. If you/your child do/does suffer injury, the necessary medical treatment, according to standards of care here in __________ (name of country), will be available at this health center. You may obtain more information from one of the study doctors throughout the study or in the future.

If you/your child decide/decides to take part in this study, you will benefit because you/he/she will have close follow-up over the next 28 days. If you/your child still have/has malaria after taking the treatment with mefloquine or mefloquine plus artesunate you/your child received will receive quinine plus another drug. Children less than 8 years of age who still have malaria after the mefloquine or mefloquine plus artesunate treatment, will receive quinine plus a different drug. These medicines can also cause side effects. Quinine can cause temporary deafness, nausea, headache, and blurred vision. These symptoms go away when you stop taking the quinine. The other drugs can cause nausea, stomach pain, and diarrhea. You can also have skin pain and the skin may become red when you spend too much time in the sun. Every day there will be someone in the clinic who can take care of you, even those days when you are not scheduled to return.

Do you have any questions about the study? If you have any questions about your rights in the study, please contact Dr. ___________________, Chairman of the Ethical Review Committee of the _______________(name of institution), telephone ____________ throughout the study or in the future. If you have other questions or problems with the study, you can talk with _______________ (Doctor’s names) at _______________(name of health facilities).
Your travel expenses back and forth to the clinic will be paid during the time you/your child are in this study.

If you agree to take part/have your child take part in this study you can tell us that you agree or write your name in the space below. 

____________________________________  ___________________ _____________________

Name/signature of Patient (Parent/Guardian) 

Date




Name of Child

_______________________________________  _____________________________________

Witness’s signature








Date

_______________________________________  _____________________________________

Witness’s signature (if verbal consent)




Date 

Child’s Assent:

Comparison of Mefloquine and Mefloquine plus Artesunate

The Ministry of Health and _________ (names of other institutions as needed) want to find a better treatment for malaria here in ___________(name of country). For this reason, we are doing a research study.

If you agree to take part in the study, we will give you treatment for malaria with either a drug called mefloquine or mefloquine plus another drug called artesunate. We would like you to come back to the clinic six more times over the next four weeks to follow the progress of your treatment. On these visits we will take a small sample of blood from your finger to see if you have malaria in your blood. We will also put some blood on a special paper or in a tube to see what type of malaria you have.

You may feel a bit of pain or fear as your finger is pricked or you may get an infection. Sometimes the drugs used to treat malaria can cause side effects. Mefloquine can cause upset stomach, vomiting, diarrhea, itching, and skin rashes. Usually, these side effects are mild and go away without treatment. Rarely, serious side effects, which go away on their own, can occur. These rare side effects include bad dreams, problems sleeping, or seizures. Also, mefloquine can make you feel very nervous or that others want to hurt you. Artesunate can cause your head or stomach to hurt, your stomach to feel funny, vomiting, and sometimes diarrhea. There will be a health worker at the health center every day who can give you treatment for these problems.

Do you have any questions about this study to find out how well these medicines work against malaria? 

If you agree to take part in the study, you can tell us that you agree or write your name in the space below. 

__________________________________ 

_____________ 
__________________

Child’s name/ signature



         Age


Date

_______________________________________
___________________________________

Witness’s signature 







Date

_______________________________________
___________________________________

Witness’s signature (if verbal consent)




Date

* Based on the experiences from studies in the Americas, many patients do not meet the enrollment criteria if a parasite density of 1000 asexual parasites/µl is used. For this reason, several investigators have used parasite densities of 500 or 250 asexual parasites/µl as the minimum for enrollment.


** In order to reduce loss to follow-up, experience has showed that it is better to enroll patients who live within 30-45 minutes of heath center.






