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Table 2: SYNOPSIS

Title Activity level, optimal dosage, safety, and accepted formulation of Artemisia afra tea infusions

in eliminating plasmodium reservoirs in malaria endemic areas of Cameroon and Rwanda
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Phase of
development

Proof -of- concept Phase 2 trial.

Name of study
treatment

Artemisia afra tea infusions

Indication

Elimination of Plasmodium parasitemia in asymptomatic human reservoirs.

Protocol number

Study rationale

The WHO African Region carries a disproportionately high share (94%) of the global malaria
burden. Repeated calls from WHO have advocated for mobilization and expanded actions towards
malaria elimination in the continent, including recommended malaria control strategies which are
currently implemented in most African countries. However, there is threatened effectiveness of
these intervention strategies, coupled with empirical and theoretical evidence that these
strategies alone will not be sufficient to eliminate malaria from many endemic regions in sub-
Saharan Africa. Thereby suggesting that current interventions be supplemented by additional
strategies, for effective elimination in most sub-Saharan Africa countries.

An emergence of resistances for both insecticide and antimalarial drugs like ACTs has been
reported in several African countries. In addition, the currently implemented strategies are
restricted to indoor controls and populations remain exposed to Plasmodium transmission during
their outdoor activities. The strategies also fail to target asymptomatic Plasmodium carriers who
constitutes, most of the infected people in endemic regions and perpetuate the disease
transmission over time. Hence, the need to accurately identify and treat asymptomatic infectious
human reservoirs.

Recent investigations that Artemisia afra tea infusions can effectively treat malaria in endemic
communities, with gametocidal effects and no reported toxicity suggest its probable usefulness in
the elimination of plasmodium reservoirs in endemic settings. However, no clinical trials have not
been conducted to ascertain the activity level and optimal dosage of Artemisia afra tea in the
treatment of asymptomatic reservoirs.

Hypothesis An optimal dosage of artemisia afra tea infusions is effective, safe, and well tolerated in eliminating
plasmodium reservoirs.

General To find the activity level and accepted optimal dose concentration, dose frequency, length of

objective treatment, and formulation (flavor) of A.afra in treating Plasmodium reservoirs.

Specific e To assess participants’ response (treatment efficacy) to varying dose concentrations, dose

objectives frequency, length of treatment, and formulation of Artemisia afra treatment.

e Toidentify the most acceptable dose concentration, dose frequency, length of treatment, and
formulation (flavor) of Artemisia treatment.

e To assess the safety (adverse side effects) of Artemisia afra treatment in participants by dose
concentration, dose frequency, length of treatment, and formulation. As a commonly used
tea, no toxicity is expected.

e To assess variability of plasmodium test predictive values between mRDT, rtPCR, and direct
blood smear observation in asymptomatic persons.

Outcomes Major outcome

e Decrease in parasite load over time

Secondary outcomes
e Decrease in gametocyte load in carriers with Artemisia afra tea by dose concentration, dose

frequency, length of treatment, and formulation.
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e Acceptability (adherence and completion) of Artemisia afra treatment by dose concentration,
dose frequency, length of treatment, and formulation (flavor).

e Safety (ASEs) of Artemisia afra treatment in participants by dose concentration, dose
frequency length of treatment, and treatment formulation.

e Likelihood and variability in the rate of reservoir elimination with treatment, compliance/
acceptability, and occurrence of side effects /adverse events in different treatment arms.

Study design
and methods

Design: The study is a Phase 2 randomized controlled, partial-blind, parallel group study in
plasmodium infected asymptomatic adults 18 years and older, with 8 study arms. It will use the
adapted Zelen design, which has two steps in the consent process. In the first step, there is an
informed consent from all participants for a cohort lifestyle study. According to this consent,
participants are randomized without knowledge about the detailed protocol.

In the second step, only participants from the intervention group will receive the information
about the intervention and the second consent will be obtained from them. The participants who
will decline to participate to an intervention will continue in the cohort study, as the control group.
Duration of study: The study duration is 35 days (5 weeks) for each participant.

Treatment groups (TG):

- TG 1: Group of 8 persons receiving A. afra infusions of 5g/1liter of water, 3drinks a day, daily
for 1week (7 days) (current recommendation).

- TG 2: Group of 8 persons receiving A. afra infusions of 5g/500ml of water, 2drinks a day, daily
for 1week (7 days) (increase concentration and decrease dose frequency).

- TG 3: Group of 8 persons receiving A. afra infusions,5g/1liter of water, 3drinkss a day, weekly
for 4weeks (decrease dose frequency and increase length of treatment).

- TG 4: Group of 8 persons receiving flavored A. afra infusions, 5g/1liter of water, 3drinks a day,
daily forlweek (7 days) (current treatment with improved taste).

- TG 5: Group of 8 persons flavored A. afra infusions, 5g/500ml of water, 2drinks a day, daily
for 1 week (7 days) (improved taste, increase concentration and decrease dose frequency).

- TG 6: Group of 8 persons receiving flavored A. afra infusions, 5g/1liter of water, 3drinks a day,
weekly for 4weeks (improved taste, decrease dose frequency and increase length of
treatment);

- TG 7: Group of 4 persons receiving flavored placebo infusions, 5g/liter of water, 3drinks a day,
daily for 1week (7 days) (improved taste with no active molecule);

- TG 8: Group of 4 participants receiving regular tea placebo taken as desired, daily for 1 week
(7 days) (Regular tea with no active molecule).

Randomization. The randomization method will be a permuted block randomization, with a
block size of either 14 or 28 at random, and with a two-to-one allocation ratio for each active
arm against two different control arms (2:2:2:2:2:2:1:1)

Blinding: Partial blind.

Data collection: Data will be captured through an observation worksheet and entered in Electronic
Case Reporting Forms (eCRF).

28 Sept 2021




Figure 2 and 3 show study design
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Figure 2. Screening and recruitment of study participants.
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Figure 3. Algorithm to find the activity level, optimal dosage, and accepted formulation of
Artemisia afra in eliminating plasmodium reservoirs.

Blood sample schedule: Five blood samples (approximately 1mL each) will be collected at Visit 1
(Day 0), Visit 2 (Day 7), Visit 3 (Day 14), Visit 4 (day 28), and visit 5 (day 35).

Study visits/assessment schedules: Five visits at Day0, Day7, Day14, Day28 and Day35.

Clinical symptoms (mild malaria symptoms): Clinical symptoms that may occur during the trial

period will be assessed daily by site (observing) staff and recorded in the home or site visit
worksheets throughout the study period.

Adverse side effects (ASEs) and adverse events (AEs): ASEs are not expected. Participants will be
assessed daily by site staff during site and home visits/calls, within the 35 days study period and

any AEs will be recorded in the eCRF (case report form).
ASEs and AEs leading to withdrawal will also be collected throughout the study period, by
interviewing participants during site and home visits, and by reviewing of available medical

records.
Written informed consent will be obtained before conducting any study related procedures or

treatment on the participants. Participants will first be informed about the aim of the study,
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designs, potential gain, and their right to stop at any moment if they accept to enter the study.
Then they will be requested to sign a written informed consent.

Number of study
participants:

Fifty-six positive participants have to be enrolled per site, making 112 participants in the whole
study. To reach the required number of gametocyte carriers, 635 persons will be RDT tested in
Buea (Southwest region) where the expected positive RDT was 9.8.% in Demographic health survey
(DHS) 2018 and drop-out rate was set at 10%. In Huye (South region), the expected positive RDT
was 14.4% in Malaria indicator survey (MIS)2017 and drop-out rate was set at 10%, hence 432
persons will be RDT tested to reach the required number of gametocyte carriers.

Study
population
/Participants
characteristics/
Study sites/

All students and staff members of the University will be invited to participate in the study.

Participants will be included in the study if in good health (based on physical examination and

medical history), and if they meet all specified eligibility criteria.

Inclusion criteria for trial allocation groups

Asymptomatic Plasmodium positive students or workers from the selected study universities, aged

18 years and above who provide written informed consent.

Exclusion criteria for trial allocation groups

1. To have a known hypersensitivity to any ingredients of the tea.

2. Currently taking any malaria drug for prevention or treatment.

3. To have participated in another malaria drug trial or device in the last Imonth.

4. To have a history or presence of clinically significant medical, psychiatric, or emotional
condition.

The study will be conducted at the University of Buea in Cameroon, and the University of Rwanda.

All students and staff members of the University will be invited to participate. In the University of

Buea, there are about 12,000 students and 973 staff members (500 teachers and 473

administrative /supporting staff. The University of Rwanda (UR), has about 30,445 students and

2,266 staff members (1450 teachers and 816 administrative /supporting)

Composition of
study and
control
treatments

The study treatments (Artemisia Afra) and control (placebo) will be prepared in the various
formulations as follows:

Artemisia afra available as infusions containing 5g of Artemisia per liter, will be prepared by adding
5 g dried leaves and twigs of A. afra (in a tea sachet / tea bag) to 1 liter of boiling water, infused
for 10 min, and filtered through a sterilized 1 mm mesh.

Artemisia afra available as infusions containing 5g of Artemisia in per 500ml, will be prepared by
adding 5 g dried leaves and twigs of A. afra (in a tea sachet / tea bag) to 500ml of boiling water,
infused for 10 min, and filtered through a sterilized 1 mm mesh.

Flavored Artemisia afra available as infusions containing 5g of flavored Artemisia per liter, will be
prepared by adding 5 g of flavored dried leaves and twigs of A. afra (in a tea sachet / tea bag) to 1
liter of boiling water, infused for 10 min, and filtered through a sterilized 1 mm mesh.

Flavored Artemisia afra available as infusions containing 5g of flavored Artemisia per 500ml, will
be prepared by adding 5 g of flavored dried leaves and twigs of A. afra (in a tea sachet / tea bag)
to 500mls of boiling water, infused for 10 min, and filtered through a sterilized 1 mm mesh.
Flavored placebo available as infusions containing flavored inactive substance per liter, will be
prepared by adding flavored inactive substance (in a tea sachet / tea bag) to 1 liter of boiling water,
infused for 10 min, and filtered through a sterilized 1 mm mesh.

Regular tea placebo will be any tea of choice routinely taken by the selected participants.

After preparation, the following doses will be obtained for consumption by participants with
respect to study arm.

11
28 Sept 2021




Drug components Non-flavored Flavored
Artemesia afra 5g Artemesia 5g/ 1liter Artemesia 5g/ 1liter,
1.25g/250 ml dose 1.25g/250 ml dose
Artemesia afra 5g Artemesia 5g/ 500ml, Artemesia 5g/ 500ml,
2.5g/250 ml dose 2.5g/250 ml dose
Placebo Regular tea placebo Flavored placebo
250ml dose

Study
description

This study will use the adapted Zelen design which has two steps in the consent process. At step
one, informed individuals (students and workers) will be invited to participate in a screening and
cohort survey on asymptomatic malaria, aimed at understanding the comportment of plasmodium
parasite in asymptomatic plasmodium carriers over time. After informed consent is obtained
during the first encounter (day 0), baseline assessments will be done and sociodemographic
variables, clinical/medical history, physical assessment, prior medications information and
participants’ contact details will be recorded. Blood samples will be collected from each participant
and examined for the presence of parasites (Gametocytes) using malaria rapid diagnostic test kit
(mRDT). RDT positive samples will be re-examined with gPCR (quantitative polymerase chain
reaction) and direct microscopy for confirmation. The gCPR will be repeated for negative samples
and participants excluded if still negative. All gPCR positive samples will be further analyzed with
rt PCR (real time polymerase chain reaction), for parasite quantification and specific stage
identification, targeting specific parts of the gametocyte genes. Participants who fulfil the inclusion
criteria will be randomly allocated in the 8 study arms ina 2:2:2: 2:2:2: 1:1 ratio for the 6 treatment
and 2 control arms, respectively. In the second step, only participants from the intervention groups
(TG1- to -TG7) will receive the information about the intervention and a second consent will be
obtained from them. Treatment administration will be based on the allocation arm. The
treatments will consist of Artemisia afra tea infusions for the 6 trial arms versus favored placebo
infusions and desired regular tea for the 2 control arms. The participants who will decline to
participate to an intervention will continue in the cohort study, as a control group on regular tea
(TG 8).

Follow up visits.

During 4 consecutive weeks, all participants will be tested using rtPCR and direct smear microscopy
once a week on Day 7, 14, 28 and 35, in order to assess gametocyte elimination rate with teas.
During the 4 weeks, participants will be monitored and encouraged to comply to the prescribed
treatment, and also monitored/assessed for any clinical symptoms and treatment reactions (ASEs
and AE).

Study endpoints

Primary end point

. Proportion of people with decreased gametocyte load after treatment with Artemisia afra
tea on Day 35 from baseline.
Secondary endpoints

° Level of decrease in gametocyte load (rt-PCR Ct ) in the different treatment arms at D7, D14,
D28, and D35 from baseline (activity level and optimal dosage schedule).

. Level of decrease in gametocyte load the various treatment arms (rt-PCR Ct ) by gender, age,
and trial entry parasite load, at D7, D14, D28, and D35 from baseline.

. Proportion of people in the various treatment arms who respect and complete the prescribed
treatment dosages (accepted dosage schedule and drug formulation).
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Variability and Proportion of persons on the various treatment arms who develop clinical
symptoms, ASEs, or AES at D7, D14, D28, and D35 from baseline (No severe adverse side
effects are expected).

Proportion of persons with baseline discordant test results (False positive or false negative)
between mRDT, rt-PCR, and direct blood smear observation.

Exploratory endpoints.

Variability in level of decease in gametocyte load (rt-PCR Ct ) in the various treatment arms
at D7, D14, D28, and D35 from baseline.

Variability in level of decease in gametocyte load (rt-PCR Ct ) in the various treatment arms
by gender, age, and trial entry parasite load, at D7, D14, D28, and D35 from baseline.
Variability in attainment of absolute increase in Cycle threshold (Ct >20) in the various
treatment arms at D7, D14, D28, and D35 from baseline.

Variability in the proportion of participant who respect and complete prescribed treatment
dosages (acceptability) in the various treatment arms.

Variability in the proportion of participants who develop clinical symptoms, ASEs, and AEs in
the various treatment arms at D7, D14, D28, and D35 from baseline.

Statistical plan

As a pilot study, no formal sample size calculation was performed.

The expected number of participants is 112, being 56 per study site.

Descriptive statistics will be used to redistribute the treatment outcomes in the various arms

according to the evaluation time. The data will be analyzed using survival analysis with cox

regression to evaluate time to emptying (reservoirs elimination), and with time-to regulate PCR as

outcome.

Data safety and
monitoring
board

An independent Data and Safety Monitoring Board (DSMB) will be set up for periodic review of
safety data during the study conduct. The composition and responsibilities of DSMB (Medical
Monitoring/ audit team) members are presented in Table 1 and section 9.3, respectively.

1. INTRODUCTION, BACKGROUND AND RATIONALE

Malaria is a preventable disease caused by the Plasmodium parasite and transmitted by female
Anopheles mosquitoes (1). Plasmodium parasites exhibit a complex life cycle that includes three stages
in the human host and one sexual development stage in the mosquito vector (2). During replication in
the human blood stream, some of the merozoites differentiate into sexual forms of the parasite,

called gametocytes, and pass into the blood stream. When a mosquito bites an infected human during a

blood meal, it ingests the gametocytes, and these undergo sexual development in the mosquito vector to
continue the plasmodium cycle (Figure 1) (2). Successful elimination of malaria can only be achieved
through optimal vector control (e.g. genetically modifying female mosquitoes) and complete depletion
of the infectious reservoir in humans (3). However, symptomatic malaria cases are only a small
proportion of all infectious reservoirs in malaria endemic settings, and most (>95%) of the human
infectious reservoirs are asymptomatic parasite carriers (4,5). Accurate identification and treatment of
asymptomatic infectious human reservoirs is therefore a critical step to an effective malaria elimination

process.
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Figure 1. Plasmodium life cycle (Source : Maier et al 2019)

2.2 Literature review

Malaria parasite transmission is highly heterogeneous across the various zones in Africa. Out of 5
parasite species that cause malaria in humans, 2 of these species — P. falciparum and P. vivax — pose the
greatest threat, P. falciparum accounted for over 99% of the cases in the WHO African Region in 2018
(1) Significant and continual efforts/innovation in the fight against malaria, has led to a substantial
decline in global malaria morbidity and mortality, but malaria elimination in most malaria-endemic
settings remains a core public health concern. So far, there are no vaccine disrupting the disease
transmission (2). The most advanced vaccine approved for pilot use is Mosquirix, developed by GSK,
which has an efficacy of 30-53% and 56% in phase Il and Il1 trials, respectively, quite below the 75%

target expected by WHO (6). Recently, initial findings from a new vaccine trial R21/Matrix-M under
development by Oxford, showed up to 77% efficacy on Burkinabe children (7). Current control

measures in place encompass the use of WHO recommended strategies that include vector control
(insecticide treated nets (ITNs) and indoor residual spraying (IRS)), early diagnosis and prompt
treatment of symptomatic cases, as well as chemoprophylaxis for high-risk population groups as children
under 5, pregnant women and naive visitors (8). These measures have reduced malaria burdens globally
in recent years, and raised hopes for malaria elimination/eradication in the near future (9-11). However,
these hopes are severely threatened by the emergence of resistances for both insecticide and antimalarial
drugs like Artemisinin-based combination therapies (ACTs) that are the first line WHO recommended
malaria treatment (12-14). Furthermore, the current malaria control measures focus on the mosquito
stage and the two asexual human stages, but do not target the gametocyte stage which allows the parasite

transmission from humans to the mosquito vector for the disease perpetuation.

Gametocytes are insensitive to most conventional antimalarial drugs and often persist in the blood
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stream after successful antimalarial therapy, thereby ensuring continued malaria transmission over
several months after the clearance of asexual parasites (16,17). Primaquine and the fast-acting but short-
lived artemisinin-based drugs are the only antimalarials that have exhibited gametocytocidal activities
(17), but primaquine is toxic in persons with glucose 6 phosphate dehydrogenase deficiency, limiting
its general use in most countries (19, 20). A novel antimalarial compound called Cipargamin (KAE609)
compound which is said to exert gametocidal activity with transmission blocking potential, is still

undergoing phase 2 clinical trial to assess its safety and efficacy (20).

Furthermore, while the mosquito vector may harbor the sexual forms of the parasite through its entire
adulthood of 1-2 months, the human host can remain asymptomatic for the asexual parasite stages for
up to 13 years, during which transmissible gametocyte forms are continually released into the blood
stream (21). This results in the widespread occurrence of asymptomatic plasmodium reservoirs, who

often do not seek antimalarial treatment, due to the absence of clinical illness.

Studies reveal that asymptomatic reservoirs can be eliminated in mass treatment programs (23,24).
Various mass treatment strategies such as Mass drug administration (MDA) have been proposed and
proven to rapidly reduce malaria burdens particularly in regions with seasonal malaria transmission in
Africa and in China, (23-26). Unfortunately, the MDA strategy has not been successful with the ACTs,
as drug resistance and potentiation of gametocyte transmission has rather been observed upon ACT
administration (28, 29). On the other hand, surveys have reported the protective effect of Artemisia teas
against malaria in communities that use its herbal teas for malaria prevention (29). Meanwhile other
studies have demonstrated that Artemisia annua and Artemisia afra infusions or powdered leaves
reduces parasitemia and Kills transmissible gametocyte forms, with characteristic chemoprotective
potentials (30-33).

Rationale

The WHO African Region carries a disproportionately high share (94%) of the global malaria burden
(1). Repeated calls from WHO have advocated for mobilization and expanded actions towards malaria
elimination in the continent. As a result, there has been extraordinary and optimistic scale-up of WHO
recommended malaria control interventions in most African countries over the last decades. Despite the
recent progress on reducing malaria morbidity and mortality in response to this, empirical and theoretical
evidence show that current control interventions alone will not be sufficient to eliminate malaria from
many endemic regions in sub-Saharan Africa. Thereby suggesting that current interventions be

supplemented by additional strategies, for effective elimination in most sub-Saharan Africa

countries (5).

An emergence of resistances for both insecticide and antimalarial drugs like ACTs has been reported in

several African countries. In addition, these strategies are restricted to indoor controls and populations
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remain exposed to Plasmodium transmission during their outdoor activities. These strategies also fail to
target asymptomatic Plasmodium carriers who constitutes, most of the infected people in endemic
regions (4, 5) and perpetuate the disease transmission over time. Hence, the need to accurately identify

and treat asymptomatic infectious human reservoirs.

Reports of investigations that Artemisia afra tea infusions can effectively treat malaria in endemic
communities, with gametocidal effects and no reported toxicity (29-31), are promising and suggest its
probable usefulness in the elimination of plasmodium reservoirs in endemic settings. However, no
clinical trials have not been conducted to ascertain the activity level and optimal dosage of Artemisia

afra tea in the treatment of asymptomatic reservoirs.
2. HYPOTHESIS, OBJECTIVES AND ENDPOINTS

Hypothesis: An optimal dosage of artemisia afra tea infusions is effective, safe, and well tolerated in

eliminating plasmodium reservoirs.

Research Objectives

2.3.1 Primary objective

2  To find the activity level and accepted optimal dose concentration, dose frequency, length of

treatment, and formulation (flavor) of A.afra in treating Plasmodium reservoirs.

2.3.2 Secondary objectives

1. To assess participants response (treatment efficacy) to varying dose concentrations, dose frequency,
length of treatment, and formulation of Artemisia afra treatment.

2. To identify the most acceptable dose concentration, dose frequency, length of treatment, and
formulation (flavor) of Artemisia treatment.

3. To assess the safety (ASE) of Artemisia afra treatment in participants by dose concentration, dose
frequency, length of treatment, and formulation. As a commonly used tea, no toxicity is expected.

4. To assess variability of plasmodium test predictive values between mRDT, rtPCR, and direct blood
smear observation in asymptomatic persons.

Treatment outcomes

Major outcome

o Decrease in parasite load over time.
Secondary outcomes

o Decrease in gametocyte load in carriers with Artemisia afra tea by dose concentration, dose
frequency, length of treatment, and formulation.

o Acceptability (adherence and completion) of Artemisia afra treatment by dose concentration, dose
frequency, length of treatment, and formulation (flavor).
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Safety (SAEs) of Artemisia afra treatment in participants by dose concentration, dose frequency
length of treatment, and treatment formulation.
Absolute increase in Cycle threshold (Ct >20).

Likelihood and variability in the rate of reservoir elimination with treatment, compliance/
acceptability, and occurrence of side effects /adverse events in different treatment arms.

Treatment endpoints

Primary endpoints

Proportion of people with decreased gametocyte load after treatment with Artemisia afra tea on

Day 35 from baseline.

Secondary endpoints

Level of decrease in gametocyte load (rt-PCR Ct) in the different treatment arms at D7, D14, D28,
and D35 from baseline (activity level and optimal dosage schedule).

Level of decrease in gametocyte load the various treatment arms (rt-PCR Ct ) by gender, age, and
trial entry parasite load, at D7, D14, D28, and D35 from baseline.

Absolute increase in Cycle threshold (Ct >20) in various treatment arms at D7, D14, D28, and D35
from baseline.

Proportion of people in the various treatment arms who respect and complete the prescribed
treatment dosages (accepted dosage schedule and drug formulation).

Proportion of persons on the various arms of treatment who develop clinical symptoms at D7, D14,
D28, and D35 from baseline.

Proportion of people on the various arms of treatment who develop ASEs or AEs at D7, D14, D28,
and D35 from baseline (No severe adverse side effects are expected).

Proportion of persons on the various arms of treatment who withdraw from study due to severe
ASEs or AEs at D7, D14, D28, and D35 from baseline.

Proportion of persons on the various arms of treatment who withdraw from study for reasons other
than severe AEs at D7, D14, D28, and D35 from baseline.

Proportion of persons with baseline discordant test results (False positive or false negative)

between mRDT, rt PCR, and direct blood smear observation?

Exploratory endpoints

Variability in level of decease in gametocyte load (rt-PCR Ct ) in the various treatment arms at
D7, D14, D28, and D35 from baseline.

Variability in level of decease in gametocyte load (rt-PCR Ct ) in the various treatment arms by
gender, age, and trial entry parasite load, at D7, D14, D28, and D35 from baseline.

Variability in attainment of absolute increase in Cycle threshold (Ct >20) in the various treatment
arms at D7, D14, D28, and D35 from baseline.
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e  Variability in the proportion of participant who respect and complete prescribed treatment dosages
(acceptability) in the various treatment arms.

e  Variability in the proportion of participants who develop clinical symptoms in the various
treatment arms at D7, D14, D28, and D35 from baseline.

e  Variability in the proportion of participants who develop Severe ASEs in the various treatment
arms at D7, D14, D28, and D35 from baseline (hot expected).

e  Variability in proportion of participants who withdraw from the study due to severe ASEs, in the
various treatment arms, at D7, D14, D28, and D35 from baseline.

e  Variability in proportion of participants who withdraw from the study for reasons other than severe
AEs, in the various arms of treatment at D7, D14, D28, and D35 from baseline.

3. METHODOLOGY

Study Design: The study is a Phase 2 randomized controlled, partial-blind, parallel group study in
plasmodium infected asymptomatic adults 18 years and older, with 8 study arms. It will use the adapted
Zelen design. The adapted Zelen design uses two steps in the consent process. In the first step, there is
an informed consent from all participants for a cohort lifestyle study. After consent is obtained, baseline
assessment and screening will be performed, and eligible participants randomly assigned to the different
study arms. According to this consent, participants are randomized without knowledge about the detailed
protocol. In the second step, only participants from the intervention group will receive the information
about the intervention and the second consent will be obtained from them. The participants who will

decline to participate to an intervention will continue in the cohort study, as the control group
Duration of study: The study duration is 35 days (5 weeks) for each participant.
Treatment groups (TG):

TG 1: Group of 8 persons receiving A. afra infusions of 5g/1liter of water, 3drinks a day, daily for

1week (7 days) (current recommendation).

TG 2: Group of 8 persons receiving A. afra infusions of 5g/500ml of water, 2drinks a day, daily for

1week (7 days) (increase concentration and decrease dose frequency).

TG 3: Group of 8 persons receiving A. afra infusions,5g/1liter of water 3drinks a day, weekly for 4weeks

(decrease dose frequency and increase length of treatment).

TG 4: Group of 8 persons receiving flavored A. afra infusions, 5g/1liter of water 3drinks a day, daily

forlweek (7 days) (current treatment with improved taste).

TG 5: Group of 8 persons flavored A. afra infusions, 5g/500ml of water 2drinks a day, daily for 1 week

(7 days) (improved taste, increase concentration and decrease dose frequency).
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TG 6: Group of 8 persons receiving flavored A. afra infusions, 5g/1liter of water 3drinks a day, weekly

for 4weeks (improved taste, decrease dose frequency and increase length of treatment);

TG 7: Group of 4 persons receiving flavored placebo infusions, 5g¢/liter of water 3drinks a day, daily
for 1week (7 days) (improved taste with no active molecule);

TG 8: Group of 4 participants receiving regular tea placebo taken as desired, daily for 1 week (7 days)
(Regular tea with no active molecule).

Exclude

Exclude e

qPCR
qPCR

¥

RAMNDOMISATION

Figure 2. Screening and recruitment of study participants

Rapid diagnostic test (RDT), Positive (Pos) Negative (Neg), Real time Polymerase Chain reaction (rt-PCR), Quantitative
Polymerase Chain reaction (QPCR)
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Figure 3. Algorithm to find the activity level, optimal dosage, and accepted formulation of
Artemisia afra in eliminating plasmodium reservoirs.

Study description:

Study population: The trial will be conducted among Plasmodium infected asymptomatic students and
workers in the University of Buea -Cameroon and the Rwanada National University (UR. Fifty-six
positive participants have to be enrolled per site, making 112 participants in the whole study. To reach
the required number of gametocyte carriers, 635 persons will be RDT tested in Buea (South-west region)

where the expected positive RDT was 9.8% in Demographic health survey (DHS) 2018 (34) and drop-
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out rate was set at 10%. In Kigali where the expected positive RDT was 14.4% in Malaria indicator
survey (MIS)2017 (35) and drop-out rate was set at 10% , hence 432 persons will be RDT tested to

reach the required number of gametocyte carriers.

This study will use the adapted Zelen design which has two steps in the consent process. At step one,
informed individuals (students and workers) will be invited to participate in a screening and cohort
survey on asymptomatic malaria, aimed at understanding the comportment of plasmodium parasite in
asymptomatic plasmodium carriers over time. After informed consent is obtained during the first
encounter (day 0), baseline assessments will be done and sociodemographic variables, clinical/medical
history, physical assessment, prior medications information and participants’ contact details will be
recorded. Blood samples will be collected from each participant and examined for the presence of
parasites (Gametocytes) using malaria rapid diagnostic test kit (mRDT). RDT positive samples will be
re-examined with gPCR (quantitative polymerase chain reaction) and direct microscopy for
confirmation. The qCPR will be repeated for negative samples and participants excluded if still negative.
All gPCR positive samples will be further analyzed with rt PCR (real time polymerase chain reaction),
for parasite quantification and specific stage identification, targeting specific parts of the gametocyte
genes. Participants who fulfil the inclusion criteria will be randomly allocated in the 8 study arms in a
2:2:2: 2:2:2: 1:1 ratio for the 6 treatment and 2 control arms, respectively. In the second step, only
participants from the intervention groups (TG1- to -TG7) will receive the information about the
intervention and a second consent will be obtained from them. Treatment administration will be based
on the allocation arm. The treatments will consist of Artemisia afra tea infusions for the 6 trial arms
versus favored placebo infusions and desired regular tea for the 2 control arms. The participants who
will decline to participate to an intervention will continue in the cohort study, as a control group on
regular tea (TG 8).

Screening and recruitment: Screening will be done during at baseline visit (Day 0) in the health
stations set up in the study sites. After informed consent is obtained, baseline assessments will be
performed to obtain information on sociodemographic characteristics, clinical/medical history, physical
assessment, prior medications, and participants’ contact details. This will be followed by screening tests
for presence of plasmodium parasites. Participants who fulfil the inclusion criteria will be enrolled in
the study.

Randomization: Prior to treatment, eligible participants will be randomly assigned into the 8 study
arms. The randomization method will be a permuted block randomization, with a block size of either 14
or 28 at random, and with a two-to-one allocation ratio for each active arm against two different control
arms (2:2:2:2:2:2:1:1).

Blinding: The participants in the intervention arms will be aware of their assignment to an intervention

group but unaware of the treatment assigned to them. The site staff (investigators or observers) will be
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aware of assignments to one control arm (regular tea group), but unaware of assignments in the other

treatment arms.

Visits/assessment schedules: A total of five study visits will be effected, being one baseline visit on
Day 0, and four follow-up visits on Day 7, 14, 28 and 35, from baseline. During the baseline visit
plasmodium tests targeting specific parts of the gametocyte genes will be done to determine the
participants’ initial (baseline) parasite load, and during subsequent visits, follow up control tests (rtPCR
and blood smear) will be done, and the gametocyte load recorded, alongside assessments for clinical
symptoms and adverse sides effects (if any).

Endpoints The efficacy of each of the treatment dosage schedule will be evaluated on day 7,14,28 and
35 from baseline, based on response to treatment or reservoir elimination rate. Response to treatment
will be indicated by an absolute increase in Cycle threshold (Ct >20), or a negative rt-PCR tests results
(Ct >40). If the patient misses the follow-up visit, compliance will be noted in the completion worksheet
(filled out at end of study) and the parasite load and adverse side effects noted during the last visit
considered. No severe side adverse effects are expected from the treatment but since toxicity is always
a concern in clinical trials involving humans, participants will be observed for any severe ASEs and
withdrawal noted throughout the study duration.

Clinical symptoms (mild malaria symptoms): That may occur during the trial period will be assessed
daily by site (observing) staff and recorded in the home or site visit worksheets at Visit Day 7, 14,28,
and 35 including Temperature > 37°C, Chills (Perspiration), Sweats, Headaches, nausea and vomiting,
body aches, general malaise (Weakness), enlarged spleen, mild jaundice, enlargement of the liver, and
increased respiratory rate (>20 /min). Participants with confirmed malaria symptoms will be treated with
the WHO recommended treatment for symptomatic malaria.

Data collection: Data will be captured through the Observation worksheet and entered in Electronic
Case Report Forms (eCRF), by interviewing the participants during observation, reviewing available
medical records, and documenting assessment records.

Written informed consent will be obtained before conducting any study related procedures or
treatment on the participants. Participants will first be informed about the aim of the study, designs,
potential gain, and their right to stop at any moment if they accept to enter the study. Then they will be

requested to sign a written informed consent.

Ethical considerations: Administrative authorization will be obtained from the ministry of public
health in Cameroon and Rwanda, and administrative authorities of the various study sites. Ethical
authorization will be obtained from the Faculty of Health science Institutional Review Board (FHSIRB)
of the University of Buea, Cameroon and the Rwandan National Ethical Committee (RNEC). All study
participants will have a clear and detailed explanations about the study and requested to freely sign a
written informed consent.

4. STUDY POPULATION
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The study will be conducted at the University of Buea in Cameroon, and the University of Rwanda. All
students and staff members of the University will be invited to participate. In the University of Buea,
there are about 12,000 students and 973 staff members (500 teachers and 473 administrative /supporting
staff. The University of Rwanda (UR) has about 30,445 students and 2,266 staff members (1450 teachers
and 816 administrative /supporting). All students and staff members of the University will be invited to
participate in the study. Participants will be included in the study if in good health as judged by physical

examination and medical history, and if they meet all specified eligibility criteria.

Table 3: Inclusion and exclusion criteria.

Inclusion criteria for trial allocation groups Exclusion criteria for trial allocation groups

1. Be student or worker of a participating 1. To have a known hypersensitivity to any ingredients
University. of the tea.

2. Be 18 years and above, and in good general 2. Currently taking a malaria drug for prevention or
health condition. treatment.

3. Have a device (phone, tablet, etc) that will 3. To have participated in another malaria drug trial or
support remote visits. device in the last 14days.

4. Sign written informed consent form. 4. To have a history or presence of clinically significant

5. Screened positive for malaria (RDT + and medical, psychiatric, or emotional condition.
gPCR +) but asymptomatic. 5. Reported diabetic.

5-STUDY PROCEDURES

5.1 General considerations: The study will be conducted in accordance with the ethical principles for
medical research involving humans in the World medical associations declaration of Helsinki (36). The
study will be initiated only after approvals from relevant authorities, ethical and institutional review
boards have been obtained. Freely given and written informed consent must be obtained from each
participant prior to participation in the study.

5.2 Community permission
After obtaining ethical and regulatory approvals, meetings will be held with representatives of

participating University communities following specific site procedures, during which the study will be
explained in detail (including the objectives, procedures, and implications to the participants) and the
study team will answer any questions and concerns raised. The community leaders would review the
information and confirm their permission for the conduct of the study. A communique for the study will
then be put up in collaboration with the communication department of each University, bearing the

precise study period and a reference contact for further clarifications.

5.3 Recruitment: During the baseline visit at the site health stations on Day 0, informed individuals

will be invited to participate in a screening and cohort survey on asymptomatic malaria. After informed

22
28 Sept 2021



consent is obtained, baseline assessments will be carried out and information obtained on participant’s
sociodemographic characteristics, clinical/medical history, physical assessment, prior medications and
contact details. This will be followed by malaria screening tests and participants who fulfil the inclusion
criteria will be enrolled in study.

5.4 Informed Consent

"Informed consent" is the voluntary agreement of an individual to participate in the research. Consent
will be given with free will of choice, and without inducement. The individual will have sufficient
knowledge and understanding of the nature of the proposed research, the anticipated risks and potential
benefits, and the requirements of the research, to be able to make an informed decision. Two original
copies of the informed consent forms will be signed so that one copy will remains with the participant,
and one will be kept at the site.

5.5 Randomization and Blinding Procedures

Randomization: After enrolment of eligible participants, a statistician will randomly assign them in
the 8 study arms before treatment administration. The randomization method will be a permuted block
randomization, with a block size of either 14 or 28 at random, and with a two-to-one allocation ratio for
each active arm against two different control arms (2:2:2:2:2:2:1:1). The treatments will consist of
Artemisia afra infusions for the 6 trial arms versus flavored placebo infusions and any desired regular
tea for the 2 control arms.

Blinding: Neither the participants nor the site staff (investigators or observers) will know to which study

arm the participants have been assigned.

5.6 Study visits
Table 4: Study visits
Visit time Activity
1t: Day 0 - Baseline assessments and recording

- Screening for presence pf plasmodium parasites (MRDT, gPCR)
- Parasite load assessment (rtPCR)

- Recruitment, randomization, and allocation.

- Treatment prescription and education on treatment administration.

2" Day 7 - Parasite load measurement (rtPCR)
- Monitoring and recording of:
o ASEsand AEs.
o Treatment compliance /acceptability (dosage respect)
o Number of withdrawals and reasons,
o  Occurrence of clinical symptoms
o Concomitant medications

319 Day 14 - Parasite load measurement (rtPCR)
- Monitoring and recording of:
o ASEsand AEs.
Treatment compliance /acceptability (dosage respect)
Number of withdrawals and reasons,
Occurrence of clinical symptoms
Concomitant medications

O O O O
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4™: Day 28 - Parasite load measurement (rtPCR)
- Monitoring and recording of:
o ASEsand AEs.
o Treatment compliance /acceptability (dosage respect)
o Number of withdrawals and reasons,
o Occurrence of clinical symptoms
o Concomitant medications

5t: Day 35 - Parasite load measurement (rtPCR)
- Monitoring and recording of:
o ASEsand AEs.
Treatment compliance /acceptability (dosage respect)
Number of withdrawals and reasons,
Occurrence of clinical symptoms
Concomitant medications

O O O O

5.7 Laboratory tests

Before randomization during the baseline visit (DO), blood samples will be collected from each

participant and examined for the presence of parasites (Gametocytes) using Malaria rapid diagnostic test

kit (BIOCREDIT Malaria Ag P.f/Pan RDT). RDT positive samples will be re-examined with gPCR

(quantitative polymerase chain reaction) and direct microscopy for confirmation. The qCPR will be

repeated for negative samples and participants excluded if still negative. All g°PCR positive samples will

be further analyzed with rt PCR (real time polymerase chain reaction), for parasite quantification and
specific stage identification, targeting specific parts of the gametocyte genes.

a. BIOCREDIT Malaria Ag P.f/Pan RDT: This is a three-band RDT that detects HRP2 and pan-
pLDH antigens which will detect the presence of P. falciparum (HRP2) and of another specie (pan-
pLDH). Results will be interpreted as Negative (band absent) Mildly positive (faint band
appearance) strongly positive (conspicuous band appearance).

b. Direct microscopy: Direct Microscopic identification of parasites will be performed using thin and
thick blood films stained with Giemsa and quantified as number of parasites per milliliter of blood.

c. rtPCR): The parasite load will be measured based on the number of rtPCR cycle thresholds (Ct)
(which is an inverse proportion of the parasite load) and classified as absolute increase in Cycle
threshold (Ct >20), or negative rt-PCR tests results (Ct >40).

d. Blood sample schedule: Five blood samples (approximately 1mL each) will be collected at Visit 1
(Day 0), Visit 2 (Day 7), Visit 3 (Day 14), Visit 4 (day 28), and visit 5 (day 35). After conducting
the 3 or 4 tests at visit 1, only the rtPCR test and blood smear microscopy will be done during

subsequent evaluations.

5.8 Methods for processing, labeling and storage of serum samples
Approximately ImL (500ul) of blood sample will be drawn from each participant (from forearm) during
each visit, from which the parasites and their genetic material will be extracted. The blood samples will

be collected before treatment administration on DO, and systematically during subsequent visits. To
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minimize bleeding from collection site, an adhesive tape will be applied at the site of blood sample draw,
according to local practice. Not more than two attempts should be made to draw the required volume of
blood.

The blood will be processed and aliquoted and stored according to the Clinical Specimen Lab Manual.
Each sample tube will be labeled with the labels provided for the study. Collected samples will be
labeled by the main site investigator and with a code that only the study site can link to the participant’s
name. All stored research samples will be logged into a secure database. Any use of the samples will be
documented. Complete instructions for labeling and storage of serum samples will be included in the
Clinical Specimen Lab Manual, which will be stored in the Investigator Site File.

Testing of samples will be performed in the analyses site set up at the various study sites. Samples will
be retained in accordance with regulatory guidance for retention of essential study documents as
described in SECTION 12 of this protocol. Participants will be informed and asked to agree to long term
storage of specimens for use in future research through a specific consent form. At study closure, the
study coordinators/sonsor will designate a storage facility for the retention of the consented samples.
Should future research on the samples be initiated after study closure, a specific new study protocol will
be developed and submitted to relevant Scientific and Ethics Committees following the informed

consent requirements.

6. TREATMENT OF PARTICIPANTS
6.1 Description of study treatments

The study treatments (Artemisia Afra tea infusions) and control (placebo) will be prepared (quantify,
weigh, and package the dry leaves and twigs in tea bags) and labelled in envelopes according to the
different study arms at the pharmaceutical Laboratory. The various formulations will be as follows:

Artemisia afra available as infusions containing 5g of Artemisia per liter, will be prepared by adding 5
g dried leaves and twigs of A. afra (in a tea sachet / tea bag) to 1 liter of boiling water, infused for 10
min, and filtered through a sterilized 1 mm mesh.

Artemisia afra available as infusions containing 5g of Artemisia in per 500ml, will be prepared by
adding 5 g dried leaves and twigs of A. afra (in a tea sachet / tea bag) to 500ml of boiling water, infused

for 10 min, and filtered through a sterilized 1 mm mesh.

Flavored Artemisia afra available as infusions containing 5g of flavored Artemisia per liter, will be
prepared by adding 5 g of flavored dried leaves and twigs of A. afra (in a tea sachet / tea bag) to 1 liter

of boiling water, infused for 10 min, and filtered through a sterilized 1 mm mesh.

Flavored Artemisia afra available as infusions containing 5g of flavored Artemisia per 500ml, will be
prepared by adding 5 g of flavored dried leaves and twigs of A. afra (in a tea sachet / tea bag) to 500mls

of boiling water, infused for 10 min, and filtered through a sterilized 1 mm mesh.
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Flavored placebo available as infusions containing flavored inactive substance per liter, will be prepared
by adding flavored inactive substance (in a tea sachet / tea bag) to 1 liter of boiling water, infused for

10 min, and filtered through a sterilized 1 mm mesh.
Regular tea placebo will be any tea of choice routinely taken by the selected participants.

Table 5: Various formulation of the study teas and controls.

Drug components Non-flavored Flavored

Artemesia afra 5¢g

Artemesia 5g/ 1liter
1.25¢/250 ml dose

Artemesia 5g/ 1liter,
1.25¢/250 ml dose

Artemesia afra 5¢

Artemesia 5g/ 500ml,
2.59/250 ml dose

Artemesia 5g/ 500ml,
2.59/250 ml dose

Placebo

Regular tea placebo

Flavored placebo

250ml dose

6.2 Treatment administration

After randomization and allocation, clear education, and demonstrations on how to prepare and consume
the treatment will be provided to participants by the site investigator based on their randomization codes.
Participants on the trial treatment arms will receive either of the Artemisia infusions of various dosage
schedules and formulations, and participants on the placebo arms will drink either a flavored inactive
infusion or the regular tea. The participants will take the treatment or placebo orally, under the
supervision of one of the investigators (Observers). 8 observers will be assigned to follow up and assist
participants on the various treatment arms (1 observer per treatment arm). The observer will encourage
compliance to treatment, observe for side effects/ adverse events, and take note of participant’s
comments/appreciation of the treatment dosages and formulation, throughout the study period. The
Observer will also effect home visits to participants when necessary (in case of loss to follow-up and

difficulty to contact participant on cell phone).

6.3 Treatment supply, labelling, storage, accountability, and disposal

The project coordinators/funders will ensure the following:

- Appropriate supply of the study treatments

- Appropriate labeling of all treatments provided that complies with the legal requirements of each
country where the study is being performed.

The investigator must ensure the following:

- Indication of appropriately trained blinded site staff (site manager) to manage the drug supply,
accountability, prescription, administration, and observation.

- Acknowledge receipt of the treatment at the site, including confirmation that the treatments were

received in good condition, remained within the appropriate temperature range during shipment
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from production site to the designated storage location, and ensure appropriate storge conditions in
accordance with the manufacturer’s recommendations.

- Proper storage of treatment: Storage in a secure, locked, temperature-controlled location according
to the instructions specified on the labels, and appropriate record keeping and inventory, including
regular documentation of adequate storage temperature.

- Appropriate use of the treatments only in accordance with the approved protocol.

- Complete record keeping of treatment use, wastage, or destruction, including documentation of
number of doses destroyed, date of destruction, method of destruction, and name of individual

performing destruction.

6.4 Participant Withdrawal Criteria
A participant may discontinue study participation at any time prior to the last planned study visit. This
is referred to as premature withdrawal from the study. From the analysis perspective, a ‘premature
withdrawal’ from the study refers to any participant who will not be available for the termination visit
foreseen in the protocol (Visit 5). A participant is considered a ‘premature withdrawal’ from the study
when no study procedure has occurred, no follow-up has been performed and no further information has
been collected from this participant from the date of premature withdrawal / last contact.
The reasons for premature withdrawal from the study include:

' Adverse event

' Death

' Withdrawal of consent

| Lost to follow-up

' Administration reason

' Protocol deviation

' Other
NOTE: Before entering any alternate category as the reason for the participant’s discontinuation
from the study, the investigator will make every effort to investigate whether safety concerns (adverse
event or death) may have been related to the participant’s discontinuation from the study. In case of
associated safety concerns, this must be described on the Termination electronic Case Report Form
(eCRF) page, even if it is not the primary reason for the participant’s discontinuation.
Adverse event (AE) as reason for premature study withdrawal:
For any participant withdrawing from study participation prior to Visit 5 (study completion visit), it is
important to determine if an AE was associated with the reason for discontinuing the study. This AE
must be identified on the eCRF page by indicating “Withdrawn from study due to AE”.
Death as reason for premature study withdrawal:
For any participant withdrawn from study participation due to death, this should be noted on the

Termination eCRF page and the associated SAE that led to the death must be reported.
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Withdrawal of consent as reason for premature study withdrawal:

Participants can withdraw consent for participation in the study at any time without penalty or loss of
benefit to which the participant is otherwise entitled.

Reason for early termination will be deemed as “withdrawal of consent” if the participant withdraws
from participation due to a non-medical reason (i.e., reason other than AE). If the participant intends to
withdraw consent from the study, the investigator will clarify if the participant will withdraw completely
from the study or will continue study participation for safety or a subset of other study procedures. If
complete withdrawal is specified, no further study interventions will be performed with the participant.
Date of Participant Termination:

The date of termination is the date of the last contact (clinic or home visit or telephone contact) in which
the participant’s health status was assessed or, in cases where the participant does not agree to any further
safety follow-up; it is the date consent is withdrawn.

Lost to follow-up as reason for premature study withdrawal:

For participants who fail to show up for scheduled visits (clinic or home visit), study staff will be
expected to make at least three documented attempts to contact the participants and encourage the
completion of study termination procedures. These efforts to contact the participants will be recorded in
the source documents. The termination date for the participant to be captured on the Termination eCRF
page is the date of the last successful visit (clinic or telephone) with the participant.

Administrative reason as reason for premature study withdrawal:

For participants who are withdrawn from the study due to sponsor decision (e.g., meeting, prespecified
withdrawal criteria or termination of study by the sponsor), this reason should be noted in the
Termination eCRF page and any ongoing AEs at the time of study withdrawal must be followed until
resolution/stabilization.

Protocol deviation as reason for premature study withdrawal:

In general, participants associated with protocol deviations may remain in the study unless
continuation in the study jeopardizes the participant’s health, safety, or rights. For participants who are
withdrawn from the study due to receipt of an excluded medication/vaccination or due to

significant protocol non-compliance, this reason should be noted in the Termination eCRF page.

Any ongoing AEs at the time of study withdrawal will be followed until resolution/stabilization.

If a participant is withdrawn prematurely from the study for a reason other than those outlined above,
this reason must be documented in the Termination eCRF page.

Participants who are withdrawn from study treatment will be encouraged to continue in the study for
safety follow-up and other procedures as appropriate until the scheduled termination visit (Visit 5).
Withdrawn participant will not be replaced.

The sponsor, coordinator, or the investigator (following consultation with the sponsor) has the right to
discontinue this study at any time. If the clinical study is prematurely terminated, the investigator is to
promptly inform the study participants and local ethical committee (EC/IRB) and should assure
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appropriate therapy and follow up for the participants. All procedures and requirements pertaining to
the archiving of study documents should be followed. All other study materials (unused treatments etc.)
must be returned to the sponsor.

6.5 Prior and Concomitant therapy

6.5.1 Prior Medications and Vaccines

These include any investigational or non-registered product (drug or vaccine) received prior to
enrolment. If these medications were administered to the participant within the specified window period
(14 days) prior to treatment, they must be recorded on the Concomitant Medications page of eCRF.
6.2.2 Concomitant Medications and Vaccines

At each study visit, the investigator will ask the participants about any prescription or over-the counter
medication(s) taken since the last visit. Any medications taken at any time during the study period must
be recorded on source documents and the case report form with trade and/or generic name, indication,
dose, start and end dates. Any treatments and/or medications specifically contraindicated, e.g., any
investigational or nonregistered product, any antipyretic/analgesic will be checked at each study visit
during treatment period. If any became applicable during the study, it would not require withdrawal of

the participant from the study but may determine a participant’s evaluability in the per protocol analysis.

7.0 ASSESSMENT OF SAFETY

Specification of safety parameters
Safety assessment includes occurrence of solicited systemic adverse reactions (Side or adverse effects),
and unsolicited adverse events (AEs), including side effects leading to severe adverse effects and

withdrawal, within 35 days after treatment administration.

7.1 Solicited and Unsolicited Safety Measurements

Solicited side adverse effects: The term “side effects” refers to signs and symptoms occurring as
unintended clinical effects of the treatment whether or not they are harmful (adverse).

Unsolicited Adverse Events: An adverse event (AE) is any undocumented untoward or unforeseen
medical occurrence in a participant or clinical investigation participant administered a pharmaceutical
product at any dose that does not necessarily have a known causal relationship with this treatment. This
definition includes intercurrent illnesses or injuries and exacerbation of pre-existing conditions. In this
study, no severe adverse side effects are expected from the treatment, given that Artemisia herbal teas
have been used in communities for malaria prevention with no reported toxicity (29). However, since
toxicity is always a major concern in clinical trials involving humans, each study participants will be
monitored for adverse side effect or adverse events daily, throughout the study period (within 35 days
of treatment administration) and where necessary adequate intervention will be provided. Treatment

safety data will be collected continuously by the site staff during site and home visits and recorded in
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the predefined visit worksheets at Visit Day 7, 14,28 and 35 (i.e, adverse effects). As a consistent method
for collecting unsolicited ASE and AEs in this study, the participant will be asked a non-leading question
such as: ‘Have you acted differently or felt different in any way since receiving the treatment, or since
the last study visit?” Occurrence of any adverse side effects or AEs visit within 35 days of treatment will
be assessed by healthcare professional at site or home, meanwhile the site staff will continue contacting
the participant daily until effects resolution.

When an AE/ASE occurs, it is the responsibility of the investigator to review all documentation (e.g.,
hospital records, laboratory, and diagnostics reports) relative to the event. The investigator will then
record all relevant information regarding an unsolicited AE/SAE on the eCRF or SAE Report screens
as applicable. The investigator will attempt to establish a diagnosis pertaining to the event based on
signs, symptoms, and/or other clinical information. In such cases, the diagnosis should be documented
as the AE/ASE and not the individual signs/symptoms. The severity of AEs will be determined by the
investigator and graded from Mild (Grade 1) to Death (Grade 5) based on the Division of AIDS (DAIDS)
Table for Grading the Severity of Adverse Events (37).

The relationship of the study treatment to an AE will be determined by the investigator based on the
following definitions:

1. Not Related: The AE is not related to an investigational treatment if there is evidence that clearly
indicates an alternative explanation. If the participant has not received the treatment, the timing of the
exposure to the treatment and the onset of the AE are not reasonably related in time, or other facts,
evidence or arguments exist that reasonably suggest an alternative explanation, then the AE is not
related.

2. Related: The administration of the investigational treatment and AE are considered reasonably related
in time and the AE could be explained by exposure to the investigational treatment or by other causes.
The relationship of the study treatment to an unsolicited AE will be determined by the investigator.
The causality assessment is made based on the available information at the reporting time point and
assessment of causality can change according to follow-up information.

The actions taken in response to an unsolicited AE will be coded as shown below. One or more of these
actions may be selected:

0 - No action taken

1 - Study treatment temporarily interrupted

2 - Study treatment permanently discontinued due to this adverse event

3 - Concomitant medication taken

4 - non-drug therapy given

5 - Physician visit

6 - Hospitalization/prolonged hospitalization
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Outcome of any unsolicited AE reported during the study period will be assessed as:

' Recovered/resolved

| Recovering/resolving

' Not recovered/not resolved

| Recovered with sequelae/resolved with sequelae

| Fatal (SAEs only)
Treatment of any AE is at the sole discretion of the investigator and according to current good medical
practice. Any medication administered for the treatment of an AE should be recorded in the participant’s
eCRF.

7.1.1 Serious Adverse Events

A serious adverse event (SAE) is defined as any untoward medical occurrence that at any dose results
in one or more of the following:

- Death.

- Is life-threatening (i.e., the participant was, in the opinion of the investigator, at immediate risk

of death from the event as it occurred); it does not refer to an event which hypothetically might have
caused death if it were more severe.

- Required or prolonged hospitalization.

- Persistent or significant disability/incapacity (i.e., the event causes a substantial disruption of a
person’s ability to conduct normal life functions).

- An important and significant medical event that may not be immediately life threatening or resulting
in death or hospitalization but, based upon appropriate medical judgment, may jeopardize the
participant, or may require intervention to prevent one of the other outcomes listed above.

Adverse events which do not fall into these categories are defined as non-serious.

All Severe AEs will be evaluated by the investigator for relationship of the event to study treatment.
The relationship of the study treatment to an SAE will be determined by the investigator based on the
following definitions:

1 Related/suspected : the SAE is judged by the investigator to be related to the trial treatment ;

1 Not Related : the SAE is not related the treatment has not yet been consumed, or the occurrence of
the SAE is not reasonably related in time, or the SAE is considered unlikely to be related to use
consumption of the treatment i.e., there are no facts (evidence) or arguments to suggest a causal

relationship.

7.1.2 Methods for Assessing and Recording AEs and Serious AEs (SAES)
The period of observation for AEs extends from the time the participant signs informed consent until he
or she completes the final study visit (Visit 5) or terminates the study early. AEs occurring after the

informed consent form is signed but prior to receiving study treatment will be documented as an adverse
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event. However, AEs occurring prior to receipt of any treatment will be considered separately from
“treatment emergent” AFEs.

All AEs meeting criteria for reporting, regardless of severity, will be monitored by the investigator until
resolution or stabilization. All participants experiencing AEs - whether considered associated with the
use of the study treatment or not - must be monitored until symptoms subside and any abnormal
laboratory values have returned to baseline, or until there is a satisfactory explanation for the changes
observed, or until death, in which case a full pathologist’s report should be supplied, if possible. All
findings must be appropriately reported on the eCRF, which is part of the Investigator’s Site File.

All findings in participants experiencing AEs must also be reported in the participant’s medical records.
All severe AEs must be reported within 24 hours of the site becoming aware of the event by telephone
or email to Project coordinator/Sponsor. If the investigator does not have all information regarding a
SAE, the SAE should still be reported within 24 hours. Once additional relevant information is received,
the SAE form should be updated within 24 hours, including an assessment of causality. Any medication
or other therapeutic measures used to treat the AE will be recorded on the appropriate eCRF(S) in
addition to the outcome of the AE.

After receipt of the initial report, representatives of sponsor will contact the investigator if it is necessary
to obtain further information for assessment of the event.

All SAEs must be reported by the investigator to his/her corresponding EC/IRB or applicable regulatory
authorities in accordance with institutional policy/regulatory requirements and adequate documentation
of this notification must be provided to the sponsor.

The Sponsor and its designee must also comply with the applicable regulatory requirement(s) related to
the reporting of unexpected serious and non-serious adverse drug reactions (also referred to as
“SUSARSs”) to the regulatory authority(ies) and the IRB/EC. If a SUSAR or other

safety signal relating to use of any of the study treatments is reported to the sponsor or its designee, the
sponsor will communicate the information to the investigator and the investigator will be responsible

for submitting this information to the EC/IRB and other relevant authorities.

7.2 Safety Laboratory Measurements
This study has no safety laboratory measurements.

7.3 Data and Safety Monitoring Board

An independent Data and Safety Monitoring Board (DSMB) will be set up for periodic review of safety
data during the study conduct. The composition and responsibilities of DSMB members (Medical
Monitoring/ audit team) are presented in Table 1 and section 9.3, respectively.

7.4 Study pause

Pause rules will pause or halt further treatment and participants already enrolled will continued to be
followed for safety during the pause. The study will be paused if there are any suspected adverse

reactions where 1 or more participants experience any treatment-related Grade 4 AE or SAE.
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8. STATISTICAL CONSIDERATIONS AND ANALYSIS PLAN

8.1 Sample size calculations

As a pilot study, we will recruit 8 asymptomatic plasmodium carriers per study-arm in the 6 trial arms
and 4 participants per arm in the 2 control (placebo) arms. Therefore 56 positive participants will be
enrolled per site, making 112 participants in the whole study. To reach the required number of 56
gametocyte carriers, 635 persons will be RDT tested in Buea (south west region) where the expected
positive RDT was 9.8% in Demographic health survey (DHS) 2018 (34) and drop-out rate was set at
10%. In Huye (South region) where the expected positive RDT was 6.9% in Malaria indicator survey
(MIS) 2017 (35) and drop-out rate was set at 10%, 432 persons will be RDT tested to reach the required

number of 56 gametocyte carriers.

8.2 Analysis Populations
8.2.1 Enrolled Population: All screened participants who provide informed consent and receive a
participant ID, regardless of the participant’s randomization and treatment status in the trial.
8.2.2 Exposed Population: All participants in the enrolled population who receive a treatment dose.
8.2.3 Trial Populations: Treatment trial analyses will be performed on both the Full Analysis (FA)
Population and Per Protocol (PP) Population.
Full Analysis Population: All participants in the enrolled population who were randomized, received a
study treatment dose, and provided an evaluable blood sample at least at one time point post-treatment.
Per Protocol Population: All participants in the FA Population who correctly received all doses of study
treatment per randomization with no major protocol violations that are determined to potentially
interfere with the reactivity assessment of the study treatment. This population will serve as the primary
analysis population for all efficacy objectives. Due to unpredictability of some irregularities, the criteria
for exclusion of participants from the Per Protocol Population will be determined before the database is
locked and will be based on the blind review of protocol violations.
8.2.4 Safety Population
All participants in the enrolled population who received a study treatment and had any safety data
available.
Participants will be analyzed as "treated™ (i.e., according to the actual treatment received). All safety
analyses will be performed using this population. The denominators for different safety endpoints may
vary according to the number of participants with available data for the specific endpoint.
8.3 Analysis Plan

» Data management and analysis: All data will be entered into an Excel spreadsheet and then

analyzed STATA 17 software packages. Descriptive statistics will be used to redistribute the

treatment outcomes in the various treatment arms according to the evaluation times.
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Quantitative variables will be summarized using means and medians followed by their standard
deviations (SD) and Interquartile range (IQR) respectively, while qualitative variables will be
summarized as percentages. Groups will be compared using a linear mixed model and trends over time

will be compared using F-tests at 95% CI and statistical significance set at P < 0:05.

9. QUALITY CONTROL AND QUALITY ASSURANCE
9.1 Pre-study Documentation

Prior to enrolment of participants at the study site, specific regulatory documents must be available, such
as Independent Ethics Committee (IECs) approvals; curriculum vitae for investigator and study staff;
standard operating procedures (SOPs) and other essential documents. Sponsor/designee will inform the
investigator which documents need to be provided according to the applicable regulatory requirements.

9.2 Staff training:

- All study staff including the investigators, side observers and laboratory staff will undergo a training
phase including tutorials and practical, to have a good mastery of the standard operating procedures
(SOPs) in the trial procedural manual before commencement of the study.

- Experienced laboratory personnel will be recruited for the different study sites and trained together,
in order to permit them develop a common pattern of conducting, observing, reading and

interpreting tests results, and to reduce inter observer variability in results.

9.3 Monitoring

Sponsor monitoring responsibilities will be provided through qualified and appropriately trained
individuals (Medical Monitoring/ audit team) designated by the sponsor (Table 1) to carefully monitor
all aspects of the study.

A site initiation visit will be conducted prior to the beginning of the study and monitoring will be
conducted during and at closeout of the study by the study monitor.

During the study, the monitors will visit the clinical sites at intervals to verify that; the data are authentic,
accurate and complete; the safety and rights of participants are being protected; and the study is
conducted in accordance with the approved protocol (and any subsequent amendment), Good clinical
practice (GCP) and all applicable regulatory requirements.

Monitors will periodically contact the site and perform site visits. The extent, nature and frequency of
site visits will be decided before the start of the study and will be based on considerations as study
objectives, study design and complexity, and enrolment rate.

During these contacts, the monitor will; Check and assess the progress of the study; Review study data
collected and Perform source data verification to identify any issues and address their resolutions.

The individuals responsible for monitoring the study will have access to all records necessary to ensure
the integrity/validity of the recorded data and will periodically review the progress of the study.

The investigator will allow the monitor direct access to all relevant documents and to allocate his/her

time and the time of his/her staff to the monitor to discuss findings and any relevant issues.
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The monitor will contact the site prior to the start of the study to discuss the protocol and data collection
procedures with the site personnel. Monitoring will be done in accordance with ICH-GCP and
regulatory guidelines (38). The investigator will allow representatives of the Ethics Committee,
Regulatory Authority, and the sponsor to visit the study site.

9.4 Data Management and Processing

The site Pl is responsible for ensuring the accuracy, completeness, and timelines of the data reported.
Data collection is the responsibility of the clinical trial staff at the study site under the supervision of the
site P1. The sponsor/coordinator is responsible for data management activities, including quality review,
analysis, and reporting of the study data according to SOPs.

Data Collection

Data will be captured through an observation worksheet and entered electronically by site study staff
over the Internet in eCRF. The data system includes password protection and internal quality checks,
such as automatic range checks to identify data that appear inconsistent, incomplete, or inaccurate.
Instructions for use of the system are included in the eCRF User’s guide. Clinical data will be entered
directly from the source documents. All source documents should be completed in a neat, legible manner
to ensure accurate interpretation of data.

All the information required by the study protocol must be entered into eCRF. An explanation will be
provided for any missing data. Source documentation supporting the eCRF data will document the dates
and details of study procedures, AEs, and participant status. The Pl/site staff will maintain information
in the eCRFs and all source documents that support the data collected from each participant. The study
monitor will check for completeness and accuracy of eCRF during the monitoring visits.

Data Management Procedures

The site staff should complete the eCRFs as soon as possible after the information is collected.
Completed eCRFs must be submitted for each screened participant who signs the study specific
informed consent form. The study coordinator/sponsor is responsible for data management activities,
including quality review, analysis, and reporting of the study data according to the SOPs. Internal data
guality checks such as automatic range checks, checks to identify data that appear inconsistent,
incomplete, or inaccurate are programmed into eCRF that does real time review of the data as and when
clinical data is entered into the system by the site staff. The Data Management team will review the data
for quality and will provide several quality assurances reports to ensure that study data are clean and
complete. Quality assurance reports will include, but are not limited to, the following: missing forms,
missing values and out of range values, automated data queries, and manual review of study data. Data
queries will be distributed to the sites at scheduled time periods for the site staff to review and update
the database.

Coding: All medical verbatim terms will be coded by a medical doctor according to MedDRA (adverse
events, medical history, and concomitant diseases) (39) and the WHO Drug Dictionary enhanced version
(concomitant medication) (40).
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Database Lock Procedures
Database will be locked upon completion of the following activities:

I All participants have completed the follow up visits

I All the participants data have been entered in the database

- All data anomalies have been resolved

| Study monitoring has been completed

| All the listings of the database have been reviewed and discussed for assessment of consistency and
medical plausibility.
Procedures for Analysis
The data will be analyzed after the database lock, as per the pre-specified Statistical Analysis Plan (SAP)
in section 8.2 and 8.3 above. An audit trail will be kept of all subsequent changes to the data.
9.5 Study and Site Closure
Upon completion of the study, the monitor and the investigator will conduct the following activities:

' Data clarification and/or resolution

- Accounting, reconciliation and return to coordinators or destruction at sites of used and unused
treatments.

| Review of site study records for completeness

| Return of all study data to Sponsors or designee.
Sponsors reserve the right to temporarily suspend or prematurely discontinue this study at any time for
any other reason. If the study is stopped or suspended prematurely, Sponsor will inform the
investigator(s) as well as the regulatory authorities about the decision and the reasons for termination or
suspension. If such action is taken, all effort must be made to ensure the safety of the participants
enrolled in the study. The investigator(s) will inform the responsible IECs/IRBs and provide the reason
for the suspension or termination. In case of premature study or study site closure, the monitor will
conduct all activities as indicated above.
9.6 Audits and Inspections
For the purpose of compliance with ICH-GCP and regulatory guidelines, it may be possible that the
sponsor/designee or a national regulatory authority conduct a site audit/inspection. This may occur at
any time from start to after conclusion of the study. The investigator will allow the auditor direct access
to all relevant documents and to allocate his/her time and the time of his/her staff to the auditor to discuss
findings and any relevant issues.
If a regulatory authority requests an inspection, the investigator must inform the sponsor or its designee
immediately about this request. The investigator(s) and the study coordinator(s) must make the relevant
records available for inspection and must be available to respond to reasonable requests and audit queries
made by authorized representatives of regulatory agencies. The sponsor will provide any needed

assistance in responding to regulatory audits or correspondence.
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10. REGULATORY AND ETHICAL REQUIREMENTS

10.1 Ethics committee review and communication

The investigators will ensure that this protocol is reviewed and approved by the Independent Ethical
Committees (IECs) responsible for the study sites, including the Informed Consent Form and any other
written information to be provided to the participant. Written IECs approval shall be obtained prior to
study start. No deviations from or changes to the protocol shall be initiated without prior written IEC
approvals of an appropriate amendment, except when necessary to eliminate immediate hazards to the
participants or when the change(s) involves only logistical or administrative aspects of the study (e.g.,
change of monitor(s), telephone number(s)).

10.2 Protocol Amendments

Any significant change in the study protocol shall be addressed in a written protocol amendment, which
will be signed by the investigator(s) and the sponsors. The investigator will submit protocol amendments
to the IECs and obtain written approval where required. A protocol amendment may be implemented
only after it has been approved by IECs. In the case of a protocol change intended to eliminate an
apparent immediate hazard to participants, the change may be implemented immediately. In this case,
the change will be later documented in an amendment and reported to the IECs as soon as possible.
Logistical and administrative amendments (e.g., concerning a change of telephone number) shall be
submitted to the IECs for information purposes. However, the investigator will provide the sponsors
with written verification that such logistical or administrative amendments are submitted to the relevant
IECs.

10.3 Participant Information and Informed ConsentThe investigator or his/her designee shall
describe the study to the participants and inform them of all pertinent aspects pertaining to the study.
The investigator shall give the participant ample time and opportunity to inquire about details of the
study and ask any questions in the site procedures.

Original ICF must be kept on file by the investigator for possible inspection by IEC members, regulatory
authorities, and the sponsors (or their designees). The participant will receive a copy of the signed ICF,
and any subsequent updates or amendments. Prior to including any participant in the clinical study or
any study related procedure, his/her free and expressed informed consent must be obtained in writing,
and the written informed consent will be signed and dated by both investigator/designee and the
participant.

10.4 Participant Confidentiality

The investigator(s) will ensure that participant confidentiality is maintained. Personal identifiers will
not be included in any study reports. The participants will be identified by the participant code number
(participant’s ID). The participant's name will not be mentioned on the study sample. The number that
will identify the participant is configured by:

A digit representing the study site (1 for Cameroon and 2 for Rwanda)

A 2-digit number representing the province of origin (01-10 for nationals and 11 for foreigners)
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A digit representing the gender of the participant (1 for male and 2 for female)

A 2-digit number corresponding to the calendar week

A 2- digit number representing last 2 digits of year of collection

A 2-digit control number corresponding to the serial registration number for randomization (allocated
by investigator)

The participant’s decoding scheme will be accessible only to the investigator. Study findings stored on
a computer will be subject to local data protection laws. The participant will be informed that
representatives of the sponsor, IEC, or regulatory authorities may inspect their medical records to
verify the information collected, and that all personal information made available for inspection will
be handled in the strictest confidence.

10.5 Ethical conduct of the study

This study will be conducted in compliance with the approved clinical trial protocol, IEC , ICH-GCP,
and the Helsinki’s declaration (37, 39).

11.6 Risk and benefits of the study

Minimizing Risk.

Risks from blood draw

Drawing peripheral blood can cause discomfort; it might cause minor bleeding and/or bruising where
the needle enters the skin, and very rarely might cause infection. This risk will be mitigated by ensuring
that only study staff members who are adequately trained in safe drawing of blood conduct this portion

of the study.

Risks from participating in a clinical trial.

In addition to the risks described above, all clinical trial participants are likely to experience increased
inconvenience due to the visits as they may be of longer duration than standard treatment, which might
cause more anxiety. They also incur additional risks to their privacy from participating in a clinical trial.
This risk will be minimized by ensuring that participant confidentiality is maintained by enforcing
appropriate data collection, storage, and analysis techniques and employing the use of unique identifiers
with carefully stored linking files. There

may be additional risks to study trial participation that we do not know about.

11. DATA HANDLING AND RECORD KEEPING

Investigators must retain all study records required by Sponsors and by the applicable regulations in a
secure and safe facility. The investigator must consult a sponsor’s representative before disposal of any
study records and must notify the sponsor of any change in the location, disposition, or custody of the
study files. Essential documents must be retained until at least 2 years have elapsed since the formal

discontinuation of clinical development of the investigational product.
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“Essential documents” are defined as documents that individually and collectively permit evaluation of
the conduct of a trial and the quality of the data produced (e.g., signed protocol and all amendments;
ethics committee approval for the study protocol and all amendments; all source documents; eCRF
records; participants’ Informed Consent etc.). These documents should be retained for a longer period,
however, if required by the applicable regulatory requirements or by an agreement with the sponsor. It
is the responsibility of the sponsor to inform the investigator/institution as to when these documents no
longer need to be retained. The documents should not be destroyed without the written permission from
the sponsor. These principles of record retention will also be applied to the storage of laboratory samples,

provided that the integrity of the stored sample permits testing.

12. INSURANCE OF STUDY PARTICIPANTS

- Participants in this study will be compensated for their time in this study and be reimbursed for
travel to attend study visits.

- Study participants will not be charged for study treatment, research clinic visits, research-related
examinations, or research-related laboratory tests.

- All the study participants will be insured against any injury caused by any AEs causally related to
the study investigational product (if any) and the cost of needed medical care related to the AE will
be borne by sponsor and as required.

- All study participants will be covered by the Sponsor for any illness or condition diagnosed during
trial participation. For these events, the study site medical team will attend to the participant
following the local standard of care and the national guidelines, free of charge to the participant for
the duration of the study. At the end of the study, in case of further treatment required, the study
team will provide adequate referrals in the health care system, but further treatment will not be

covered.

13 PUBLICATION POLICY & CONFIDENTIALITY

Th project coordination team and members hold the exclusive rights to publish the study results. Due
credit will be given to the investigators and their team in case the results of the study are published.

All proprietary or confidential information communicated to the investigator by the coordinators or
communicated to the investigator during the course of and/or as a result of the clinical study is the
exclusive property of Sponsors, and the investigator shall ensure that the same shall be kept strictly
confidential by him/her and any other person connected with the clinical study and shall not be disclosed,
either orally or in written form, by him/her or such person to any third party without the prior written

consent of Sponsors.

39
28 Sept 2021



References

1.

Fact sheet about Malaria [Internet]. [cited 2021 Jul 19]. Available from:
https://www.who.int/news-room/fact-sheets/detail/malaria

Maier AG, Matuschewski K, Zhang M, Rug M. Plasmodium falciparum. Trends Parasitol. 2019
Jun;35(6):481-2.

Gerardin J, Ouédraogo AL, McCarthy KA, Eckhoff PA, Wenger EA. Characterization of the
infectious reservoir of malaria with an agent-based model calibrated to age-stratified parasite
densities and infectiousness. Malar J. 2015 Jun 3;14:231.

Andolina C, Rek JC, Briggs J, Okoth J, Musiime A, Ramijith J, et al. Sources of persistent malaria
transmission in a setting with effective malaria control in eastern Uganda: a longitudinal,
observational cohort study. The Lancet Infectious Diseases [Internet]. 2021 Jun 16 [cited 2021 Jul
13];0(0). Available from: https://www.thelancet.com/journals/laninf/article/P11S1473-
3099(21)00072-4/abstract

Lindblade KA, Steinhardt L, Samuels A, Kachur SP, Slutsker L. The silent threat: asymptomatic
parasitemia and malaria transmission. Expert Rev Anti Infect Ther. 2013 Jun;11(6):623-39.

Wilby K, Lau T, Gilchrist S, Ensom M. Mosquirix (RTS,S): A Novel Vaccine for the Prevention
of Plasmodium falciparum Malaria. The Annals of pharmacotherapy. 2012 Mar 1;46:384-93.

40
28 Sept 2021



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Moorthy V, Binka F. R21/Matrix-M: a second malaria vaccine? The Lancet. 2021 May
15;397(10287):1782-3.

Organisation mondiale de la santé. World malaria report 2017. 2017.

Murray CJL, Rosenfeld LC, Lim SS, Andrews KG, Foreman KJ, Haring D, et al. Global malaria
mortality between 1980 and 2010: a systematic analysis. Lancet. 2012 Feb 4;379(9814):413-31.

Moonen B, Cohen JM, Snow RW, Slutsker L, Drakeley C, Smith DL, et al. Operational strategies
to achieve and maintain malaria elimination. Lancet. 2010 Nov 6;376(9752):1592-603.

Bhatt S, Weiss DJ, Cameron E, Bisanzio D, Mappin B, Dalrymple U, et al. The effect of malaria
control on Plasmodium falciparum in Africa between 2000 and 2015. Nature. 2015 Oct
8;526(7572):207-11.

Lu F, Culleton R, Zhang M, Ramaprasad A, Seidlein L, Zhou H, et al. Emergence of Indigenous
Artemisinin-Resistant Plasmodium falciparum in Africa. New England Journal of Medicine. 2017
Feb 22;376.

Nsanzabana C. Resistance to Artemisinin Combination Therapies (ACTs): Do Not Forget the
Partner Drug! Trop Med Infect Dis. 2019 Feb 1;4(1):26.

Straimer J, Gandhi P, Renner KC, Schmitt EK. High prevalence of P. falciparum K13 mutations
in Rwanda is associated with slow parasite clearance after treatment with artemether-lumefantrine.
J Infect Dis. 2021 Jul 3;jiab352.

Awasthi G, Das A. Genetics of chloroquine-resistant malaria: a haplotypic view. Mem Inst
Oswaldo Cruz. 2013 Dec;108(8):947-61.

Sutherland CJ, Ord R, Dunyo S, Jawara M, Drakeley CJ, Alexander N, et al. Reduction of Malaria
Transmission to Anopheles Mosquitoes with a Six-Dose Regimen of Co-Artemether. PLOS
Medicine. 2005 Apr 26;2(4):e92.

Price RN, Nosten F, Luxemburger C, ter Kuile FO, Paiphun L, Chongsuphajaisiddhi T, et al.
Effects of artemisinin derivatives on malaria transmissibility. Lancet. 1996 Jun
15;347(9016):1654-8.

Baird J. Reinventing Primaquine for Endemic Malaria. Expert Opin Emerg Drugs. 2012
Dec;17(4):439-44.

Avalos S, Mejia RE, Banegas E, Salinas C, Gutierrez L, Fajardo M, et al. G6PD deficiency,
primaquine treatment, and risk of haemolysis in malaria-infected patients. Malaria Journal. 2018
Nov 8;17(1):415.

Bouwman SAM, Zoleko-Manego R, Renner KC, Schmitt EK, Mombo-Ngoma G, Grobusch MP.
The early preclinical and clinical development of cipargamin (KAE609), a novel antimalarial
compound. Travel Medicine and Infectious Disease. 2020 Jul 1;36:101765.

Ashley EA, White NJ. The duration of Plasmodium falciparum infections. Malaria Journal. 2014
Dec 16;13(1):500.

Ogutu B, Tiono AB, Makanga M, Premji Z, Gbadoé AD, Ubben D, et al. Treatment of
asymptomatic carriers with artemether-lumefantrine: an opportunity to reduce the burden of
malaria? Malar J. 2010 Jan 22;9:30.

41
28 Sept 2021



23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Newby G, Hwang J, Koita K, Chen I, Greenwood B, von Seidlein L, et al. Review of mass drug
administration for malaria and its operational challenges. Am J Trop Med Hyg. 2015
Jul;93(1):125-34.

Hsiang MS, Hwang J, Tao AR, Liu Y, Bennett A, Shanks GD, et al. Mass drug administration for
the control and elimination of Plasmodium vivax malaria: an ecological study from Jiangsu
province, China. Malar J. 2013 Nov 1;12:383.

Finn TP, Porter TR, Moonga H, Silumbe K, Daniels RF, Volkman SK, et al. Adherence to Mass
Drug Administration with Dihydroartemisinin-Piperaquine and Plasmodium falciparum Clearance
in Southern Province, Zambia. Am J Trop Med Hyg. 2020 Aug;103(2_Suppl):37-45.

Portugal S, Tran TM, Ongoiba A, Bathily A, Li S, Doumbo S, et al. Treatment of Chronic
Asymptomatic Plasmodium falciparum Infection Does Not Increase the Risk of Clinical Malaria
Upon Reinfection. Clin Infect Dis. 2017 Mar 1;64(5):645-53.

Kiszewski AE. Blocking Plasmodium falciparum Malaria Transmission with Drugs: The
Gametocytocidal and Sporontocidal Properties of Current and Prospective Antimalarials.
Pharmaceuticals (Basel). 2010 Dec 23;4(1):44-68.

Djimde AA, Maiga AW, Ouologuem D, Fofana B, Sagara |, Dembele D, et al. Gametocyte
clearance dynamics following oral artesunate treatment of uncomplicated falciparum malaria in
Malian children. Parasite. 2016;23:3.

Ogwang PE, Ogwal JO, Kasasa S, Olila D, Ejobi F, Kabasa D, et al. Artemisia Annua L. Infusion
Consumed Once a Week Reduces Risk of Multiple Episodes of Malaria: A Randomised Trial in a
Ugandan Community. Tropical Journal of Pharmaceutical Research. 2012;11(3):445-53.

Moyo P, Kunyane P, Selepe MA, Eloff JN, Niemand J, Louw Al, et al. Bioassay-guided isolation
and identification of gametocytocidal compounds from Artemisia afra (Asteraceae). Malaria
Journal. 2019 Mar 8;18(1):65.

du Toit A, van der Kooy F. Artemisia afra, a controversial herbal remedy or a treasure trove of
new drugs? Journal of Ethnopharmacology. 2019 Nov 15;244:112127.

Onimus M. The Surprising Efficiency of Artemisia annua Powder Capsules. Med Aromat Plants
[Internet]. 2013 [cited 2021 Jul 14];02(03). Available from: https://www.omicsonline.org/open-
access/the-surprising-efficiency-of-artemisia-annua-powder-capsules-2167-
0412.1000125.php?aid=14844

Elfawal MA, Towler MJ, Reich NG, Weathers PJ, Rich SM. Dried whole-plant Artemisia annua
slows evolution of malaria drug resistance and overcomes resistance to artemisinin. Proc Natl
Acad Sci U S A. 2015 Jan 20;112(3):821-6.

Cameroon DHS, 2018 - Cameroon 2018 Demographic and Health Survey - Summary Report
(English) [Internet]. [cited 2021 Jul 20]. Available from:
https://dhsprogram.com/publications/publication-SR266-Summary-Reports-Key-Findings.cfm

Rwanda - Malaria Indicator Survey 2017 [Internet]. [cited 2021 Jul 20]. Available from:
https://microdata.worldbank.org/index.php/catalog/3206

WMA - The World Medical Association-WMA Declaration of Helsinki — Ethical Principles for
Medical Research Involving Human Subjects [Internet]. [cited 2021 Jul 27]. Available from:
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-
research-involving-human-subjects/

42
28 Sept 2021



37.

38.

39.

40.

DAIDS Adverse Event Grading Tables | DAIDS Regulatory Support Center (RSC) [Internet].
[cited 2021 Aug 3]. Available from: https://rsc.niaid.nih.gov/clinical-research-sites/daids-adverse-
event-grading-tables

Anonymous. ICH E6 (R2) Good clinical practice [Internet]. European Medicines Agency. 2018
[cited 2021 Aug 3]. Available from: https://www.ema.europa.eu/en/ich-e6-r2-good-clinical-
practice

Welcome to MedDRA | MedDRA [Internet]. [cited 2021 Aug 3]. Available from:
https://www.meddra.org/

UMC | Implementing WHODrug [Internet]. [cited 2021 Aug 3]. Available from:
https://www.who-umc.org/whodrug/whodrug-portfolio/whodrug-global/implementing-whodrug/

43
28 Sept 2021



