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Abstract

BACKGROUND—Subcutaneous administration of the monoclonal antibody LILS protected
adults against controlled Plasmodium falciparum infection in a phase 1 trial. Whether a
monoclonal antibody administered subcutaneously can protect children from P, falciparum
infection in a region where this organism is endemic is unclear.

METHODS—We conducted a phase 2 trial in Mali to assess the safety and efficacy of
subcutaneous administration of LOLS in children 6 to 10 years of age over a 6-month malaria
season. In part A of the trial, safety was assessed at three dose levels in adults, followed by
assessment at two dose levels in children. In part B of the trial, children were randomly assigned,
ina 1:1:1 ratio, to receive 150 mg of LILS, 300 mg of LOLS, or placebo. The primary efficacy
end point, assessed in a time-to-event analysis, was the first 2. falciparum infection, as detected on
blood smear performed at least every 2 weeks for 24 weeks. A secondary efficacy end point was
the first episode of clinical malaria, as assessed in a time-to-event analysis.

RESULTS—No safety concerns were identified in the dose-escalation part of the trial (part A). In
part B, 225 children underwent randomization, with 75 children assigned to each group. No safety
concerns were identified in part B. 2 falciparum infection occurred in 36 participants (48%) in
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the 150-mg group, in 30 (40%) in the 300-mg group, and in 61 (81%) in the placebo group. The
efficacy of LILS against 2 falciparum infection, as compared with placebo, was 66% (adjusted
confidence interval [95% CIl], 45 to 79) with the 150-mg dose and 70% (adjusted 95% CI, 50 to
82) with the 300-mg dose (P<0.001 for both comparisons). Efficacy against clinical malaria was
67% (adjusted 95% CI, 39 to 82) with the 150-mg dose and 77% (adjusted 95% ClI, 55 to 89) with
the 300-mg dose (P<0.001 for both comparisons).

CONCLUSIONS—Subcutaneous administration of LILS to children was protective against 2
falciparum infection and clinical malaria over a period of 6 months.

PLASMODIUM FALCIPARUM causes more than 600,000 deaths from malaria annually,
mostly among children in Africa.l Despite the widespread use of mosquito-control
measures, chemoprevention, and case management, little progress has been made in
reducing malaria mortality in recent years,! a trend that could worsen with increasing
resistance to antimalarial drugs?2 and insecticides.? Thus, the development of new
interventions to reduce malaria mortality is needed.

In 2021, the World Health Organization (WHO) recommended the RTS,S/AS01 vaccine

for use in children®; four doses of the vaccine had 36% efficacy against malaria over a
4-year period among children 5 to 17 months of age.5 The WHO also recently endorsed

the R21/Matrix-M vaccine for use in children.” In locations where monthly seasonal malaria
chemoprevention is the standard care during the 4-to-6-month malaria season, a three-dose
regimen of the R21/Matrix-M vaccine had 75% efficacy over a 12-month period among
children 5 to 36 months of age, and a booster after 12 months was necessary to maintain
efficacy.8 When given seasonally, the RTS,S/AS01 and R21/Matrix-M vaccines have similar
efficacy.910

The WHO also recommends malaria chemoprevention in high-risk populations, such as
infants and young children, children with severe anemia after hospital discharge who are at
risk for fatal malaria, and pregnant persons.21112 Although malaria chemoprevention is safe
and efficacious in children and pregnant persons,11-13 achieving a high level of coverage
with regimens involving frequent administration is challenging.1* New drugs, including
monoclonal antibodies, that prevent malaria for up to 6 months after the administration of a
single dose may improve prevention coverage in these vulnerable populations.

In a phase 2 trial involving adults in Mali, an intravenous infusion of CIS43LS, a
monoclonal antibody with an extended half-life that targets a conserved junctional epitope
on the P, falciparum circumsporozoite protein (PfFCSP), was administered at a dose of 10 mg
per kilogram of body weight or 40 mg per kilogram. Over a 6-month malaria season, this
monoclonal antibody provided protective efficacy against 2 falciparum infection of 75.0%
and 88.2% at the doses of 10 mg per kilogram and 40 mg per kilogram, respectively.1®

These results were followed by the development of LILS, a monoclonal antibody with an
extended half-life that targets another highly conserved junctional PfCSP epitope that was
more potent than CIS43LS in preclinical models.1® In a phase 1 trial, LILS protected adults
against controlled malaria infection, including in four of five adults who received LILS at a
dose of 5 mg per kilogram subcutaneously.1’ Here, we report the results of a phase 2 trial
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that was conducted in Mali to assess the safety and efficacy of subcutaneous administration
of LOLS against P falciparum infection in healthy children 6 to 10 years of age over the
6-month malaria season.

CTIVES, PARTICIPANTS, AND OVERSIGHT

We conducted this trial in Kalifabougou and Torodo, Mali, where P, falciparum is endemic
and is transmitted from July through December.18 Eligible participants included healthy
adults 18 to 55 years of age and healthy children 6 to 10 years of age. Details of the
inclusion and exclusion criteria are provided in the Supplementary Appendix, available with
the full text of this article at NEJM.org, and in the trial protocol, available at NEJM.org.
Trial clinicians resided at both trial sites and were always available to attend to sick
participants.

The trial was conducted in accordance with the Good Clinical Practice guidelines of

the International Council for Harmonisation and with Malian regulations. The Food and
Drug Administration reviewed the trial protocol in the investigational new drug application
(number 160213). The trial was sponsored by the National Institute of Allergy and
Infectious Diseases. The protocol and informed-consent forms were approved by the Faculté
de Médecine et d’Odonto-Stomatologie and the Faculté de Pharmacie ethics committee at
the University of Sciences, Techniques, and Technologies of Bamako, in Bamako, Mali,
and by Malian regulatory authorities. Community permission was obtained,® and written
informed consent was obtained from all the adults and from all the parents or guardians of
the children. A data and safety monitoring board reviewed the trial protocol and consent
documents, reviewed adverse events, and conducted an interim safety review after the
primary safety end points for part A of the trial were met and before part B began. The
authors vouch for the accuracy and completeness of the data and for the fidelity of the trial
to the protocol.

TRIAL PRODUCT

LILS is a human IgG1 monoclonal antibody that is produced in accordance with current
Good Manufacturing Practices by means of cell-culture expression in a recombinant
Chinese hamster ovary-cell line.16:17 Processes and analytic methods were developed at the
Vaccine Production Program of the Vaccine Research Center and transferred to the Vaccine
Clinical Materials Program (operated under contract with Leidos Biomedical Research) for
production in accordance with current Good Manufacturing Practices. LOLS was put in vials
in a buffered formulation at a concentration of 150 mg per milliliter.

TRIAL PROCEDURES

Age Deescalation and Dose-Escalation Trial (Part A)—For part A, we prespecified
that 18 adults would be assigned in open-label fashion to receive LILS at a dose of 300

mg or 600 mg, administered subcutaneously, or 20 mg per kilogram of body weight,
administered intravenously; each group included 6 participants. Administration began in
the lowest-dose group (the group receiving 300 mg subcutaneously), and once participants

N Engl J Med. Author manuscript; available in PMC 2024 November 02.
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reached day 7 after the injection, administration began at the subsequent dose level if no
safety concerns had arisen.

After the last adult participant in the highest dose group (the group receiving the dose
intravenously) reached day 7 after the infusion, 18 children were randomly assigned (in

a 1:1 ratio) to receive either 150 mg of LILS or normal saline placebo, administered
subcutaneously. If no safety concerns had arisen once all the participants in that group
reached day 7 after the injection, an additional 18 children underwent randomization (in a
1:1 ratio) to receive 300 mg of LILS or placebo, administered subcutaneously. In part A,
stratification according to body weight was used to categorize all 36 children (26 to 30 kg,
20 to 25 kg, or 15 to 19 kg, with 12 participants in each stratum, as prespecified).

The participants and trial team members were unaware of the trial-group assignments; only
the trial pharmacists were aware of the assignments. Details of the administration procedures
are provided in the Supplementary Appendix. Adults were followed for safety on days 1, 3,
7,14, 21, and 28 and then monthly through 28 weeks after administration, and children on
days 1, 3, 7, 14, 21, and 28 and then every 2 weeks through 28 weeks after administration.

In both parts A and B of the trial, data on solicited local and systemic adverse events were
recorded for 7 days after the administration of LOLS or placebo, and laboratory assessments
were collected for 14 days. In both parts A and B, data on unsolicited adverse events,
including serious adverse events, were collected for the duration of the trial. All the adverse
events were followed through resolution, and causality was determined by trial clinicians.
After the last pediatric participant in the highest dose group (the group receiving the 300-mg
dose) reached day 7 of the safety follow-up, an interim safety evaluation was performed
before enroliment began in part B.

Randomized, Placebo-Controlled Trial (Part B)—Children were randomly assigned
(ina 1:1:1 ratio) by means of block randomization to receive 150 mg of LOLS, 300 mg

of LOLS, or normal saline placebo. LILS or placebo was administered subcutaneously.
Randomization was stratified according to body weight (26 to 30 kg, 20 to 25 kg, or 15 to 19
kg, with 75 participants in each stratum). Only the trial pharmacists were aware of the group
assignments. Participants received L9LS or placebo (day 0) and were followed up on days
1,3,7,14, 21, and 28 and every 2 weeks thereafter through 24 weeks. Primary assessments
included physical examination and the detection of £ falciparum by means of microscopic
examination of blood smears (see the Supplementary Appendix).

The primary efficacy end point was £ falciparum blood-stage infection (regardless of the
presence of symptoms) as detected by means of microscopic examination of thick blood-
smear samples obtained at least every 2 weeks during scheduled trial visits and unscheduled
illness visits. Blood smears were not read at the time that they were obtained unless signs or
symptoms of malaria were present.

Clinical malaria (a secondary efficacy end point) was detected during scheduled and
unscheduled visits. The first definition of clinical malaria (definition 1) was a body
temperature of at least 37.5°C or a history of fever in the previous 24 hours and A2
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falciparum asexual parasitemia of more than 5000 parasites per cubic millimeter; the second
definition of clinical malaria (definition 2) was an illness accompanied by any level of 2
falciparum asexual parasitemia that resulted in the receipt of antimalarial treatment.

All the participants received a directly observed treatment course of artemether—lumefantrine
7 to 12 days before the administration of LOLS or placebo in order to clear possible

P, falciparum infection so that the primary efficacy end point could be assessed. For

the remainder of the trial, asymptomatic £ falciparum infections were not treated, in
accordance with national guidelines in Mali. All the participants in whom symptomatic
malaria developed received standard treatment.

STATISTICAL ANALYSIS

RESULTS

The intention-to-treat population was defined as all the participants who had undergone
randomization. Primary efficacy analyses were conducted in the modified intention-to-treat
population, which included all the participants who had undergone randomization and
received LILS or placebo. Primary efficacy analyses were based on the time to the first

P, falciparum infection (primary efficacy end point) or clinical malaria episode (secondary
efficacy end point). P values were based on the log-rank test for the comparison of

each LI9LS group with the placebo group. Protective efficacy was estimated by means

of Cox proportional-hazards modeling that accounted for interval censoring. Efficacy in
time-to-event analyses was calculated as (1 — hazard ratio) x 100, in which the hazard
ratio was for infection or clinical malaria. The Holm method was applied separately to the
primary and secondary efficacy end points to control for multiplicity in the comparison

of each LILS dose group with the placebo group, and the adjusted 95% confidence
intervals are reported accordingly. Details about the statistical methods are provided in the
Supplementary Appendix.

PARTICIPANTS

From March 18 to August 10, 2022, a total of 24 adults 18 to 55 years of age and

341 children 6 to 10 years of age were assessed for eligibility (Fig. 1 and Fig. S1 in

the Supplementary Appendix). Five adults were excluded because they were not eligible,
and the remaining 19 adults were enrolled in part A of the trial and received artemether—
lumefantrine. A total of 73 children were excluded because they were not eligible (54),
because they served as backups and were not needed (17), or for other reasons (2). The
remaining 268 children were enrolled in part A or B.

In the adult phase of part A of the trial, 1 of the 19 enrolled participants did not

proceed to LOLS administration because the prespecified sample size of 18 had been
reached. Between March 30 and April 23, 2022, a total of 18 adults received LILS in

the three dose-escalation groups: 300 mg administered subcutaneously, 600 mg administered
subcutaneously, or 20 mg per kilogram administered intravenously, with 6 participants in
each group. The characteristics of these participants at baseline are shown in Table S1. All
18 adult participants completed trial visits through day 196.

N Engl J Med. Author manuscript; available in PMC 2024 November 02.
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In the pediatric phase of part A, 5 of the 41 enrolled participants did not undergo
randomization because they were backups and not needed (4) or because exclusion criteria
were met before randomization (1). Between May 3 and May 17, 2022, a total of 36 children
underwent randomization and received placebo or LOLS, administered subcutaneously, in
one of two dose-escalation groups: 9 received 150 mg of L9LS, 9 received 300 mg of LILS,
and 18 received placebo. The characteristics of these participants at baseline are shown in
Table S2. All 36 pediatric participants completed trial visits through day 196.

In part B of the trial, 231 children were enrolled and received artemether—lumefantrine.
Six participants did not undergo randomization because they were backups and not needed
(5) or because exclusion criteria were met before randomization (1). Between July 18 and
August 15, 2022, a total of 225 participants underwent randomization and received 150 mg
of LOLS, 300 mg of LIOLS, or placebo, with 75 participants in each group. The final trial
visits for part B occurred on January 31, 2023. All 225 participants were included in the
safety analysis. A total of 219 participants (97%) completed follow-up through the last trial
visit. The characteristics of the participants at baseline were similar across the trial groups
(Table 1).

At enrollment, P falciparum was detected by means of blood smear in 12 participants (16%)
in the 150-mg group, in 13 (17%) in the 300-mg group, and in 12 (16%) in the placebo
group (Table 1). All the participants had negative blood smears on the day that LOLS or
placebo was administered. The representativeness of the trial participants is described in
Table S8.

Among the adult participants in part A, three of six (50%) who received 300 mg of LOLS
and one of six (17%) who received 600 mg of LILS had mild, transient swelling at the
injection site. No other solicited adverse events were observed within 7 days after the
administration of LILS (Table S3). During the 28-week study period, no serious adverse
events were reported, and all the unsolicited adverse events that occurred were of grade 1 or
2 and resolved without intervention (Table S5).

Among the pediatric participants in part A, no solicited local or systemic reactogenicity
events were noted within 7 days after the administration of LILS (Table S4). No serious
adverse events were observed during the 28-week trial period, and all the unsolicited adverse
events that occurred were of grade 1 or 2, except for one instance of grade 4 leukocytosis
that occurred in one participant 19 days after the receipt of 150 mg of LILS (Table S6);

this event resolved without intervention and was considered to be unrelated to LILS in
blinded investigations. This participant had no notable symptoms or findings on physical
examination, and other laboratory and radiographic studies were unremarkable.

In part B, solicited local and systemic adverse events within 7 days after the administration
of L9LS or placebo were uncommon, were mild to moderate in severity, were similar in
frequency across the trial groups, and resolved without intervention (Table 2). During the
24-week trial, 108 unsolicited adverse events of grade 1 and 701 unsolicited adverse events
of grade 2 were observed (Table S7), and no serious adverse events occurred.

N Engl J Med. Author manuscript; available in PMC 2024 November 02.
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In the efficacy trial (part B), among the 225 participants who were included in the

modified intention-to-treat population (which was equal to the intention-to-treat population),
P, falciparum infection with an onset between week 1 and week 24 after administration
occurred in 36 participants (48%) who received the 150-mg dose of LILS, in 30 (40%) who
received the 300-mg dose of LILS, and in 61 (81%) who received placebo. In the efficacy
analysis that was based on the time to the first 2 falciparum infection over the 24-week

trial period, the efficacy of the 150-mg dose of LILS as compared with placebo was 66%
(adjusted 95% confidence interval [CI], 45 to 79; P<0.001), and the efficacy of the 300-mg
dose of LILS as compared with placebo was 70% (adjusted 95% ClI, 50 to 82; P<0.001)

(Fig. 2).

Clinical malaria (definition 1) with an onset between week 1 and week 24 after
administration occurred in 21 participants (28%) who received the 150-mg dose of LOLS, in
14 (19%) who received the 300-mg dose of LILS, and in 44 (59%) who received placebo.

In the efficacy analysis that was based on the time to the first episode of clinical malaria
over the 24-week trial period, the efficacy of the 150-mg dose of LILS as compared with
placebo was 67% (adjusted 95% CI, 39 to 82; P<0.001), and the efficacy of the 300-mg dose
of LILS as compared with placebo was 77% (adjusted 95% CI, 55 to 89; P<0.001) (Fig. 3).

The risks of infection and clinical malaria were similar in the 300-mg L9LS group and

the placebo group during the first 28 days of the trial (Figs. 2 and 3). A post hoc

analysis of the pharmacokinetics of LILS through trial day 28 suggested that reduced LILS
bioavailability was not responsible for early infections in the 300-mg group (Fig. S2). A
post hoc genotype analysis of 2 falciparum infections through trial day 28 suggested that
recrudescent infection after the administration of artemether—lumefantrine at enrollment had
occurred in some participants (Fig. S3). Infection was detected at enrollment by means of
quantitative reverse-transcriptase—dose of LILS, in 29 (39%) who received the 300-mg dose
of LOLS, and in 27 (36%) who received placebo. Among 22 participants who had infection
detected by means of blood smear between day 7 and day 28, infection was also detected by
means of gRT-PCR assay at enroliment in 4 of 4 participants (100%) in the 150-mg group,
in 5 of 8 (62%) in the 300-mg group, and in 7 of 10 (70%) in the placebo group.

Results of prespecified secondary efficacy analyses that were based on time-to-event
analyses of efficacy against clinical malaria (definition 2) are shown in Figure S6. The
proportion of participants who had at least one 2. falciparum infection or clinical malaria
episode is discussed in the Supplementary Appendix. Exploratory analyses of body weight—
based dose levels and efficacy are shown in Figures S7 through S11. Post hoc analyses of the
cumulative incidence of malaria are shown in Figures S12 and S13, and the efficacy of L9LS
over time is shown in Tables S9 and S10.

DISCUSSION

We found that a single subcutaneous dose of LILS provided protective efficacy of up to
70% against P, falciparum infection and of up to 77% against clinical malaria in children
6 to 10 years of age over a 6-month malaria season, during which 81% of the participants

N Engl J Med. Author manuscript; available in PMC 2024 November 02.
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in the placebo group became infected with £ falciparum and 59% had clinical malaria.

The scale-up of malaria chemoprevention in children younger than 6 years of age has

been associated with a higher incidence of malaria among school-age children,2? which is
possibly due to delayed acquisition of immunity.2! Vaccination of young children with the
RTS,S/ASO1 or R21/Matrix-M vaccine could further shift the burden of malaria to older
children.22 Moreover, school-age children are a major reservoir of asymptomatic infection?3
and transmission to mosquitoes.?4 Given that chemoprevention is not widely used in school-
age children and that they are not eligible for the RTS,S/AS01 or R21/Matrix-M vaccines,
the data from our trial support the administration of a single dose of LILS in school-age
children before the malaria season as an approach toward possibly reducing the disease
burden in this accessible population.

The risks of 2. falciparum infection and clinical malaria were similar in the 300-mg LO9LS
group and the placebo group in the early weeks of the trial. We hypothesize that new
sporozoite infections were possible before LOLS reached the maximum serum concentration
approximately 7 days after administration, which resulted in infections that were detectable
on blood smear 7 to 21 days later. The higher incidence of early infections in the 300-mg
group than in the 150-mg group may be related to the higher prevalence of baseline
submicroscopic infection in the 300-mg group, given that submicroscopic infection is a
marker of higher reinfection risk and a cause of recrudescent infections in some persons.2°
Future trials may assess the efficacy of administration of LOLS with an antimalarial drug

to mitigate the risk of preexisting and early infections, particularly in areas with high
transmission.

The results of this trial support the development of antimalarial monoclonal antibodies in
other high-risk populations for whom the WHO recommends chemoprevention, including
infants and young children, children with severe anemia after hospital discharge, and
pregnant persons.11112 | 91S could complement or replace chemoprevention in order to
improve coverage in these populations. A phase 2 trial in Kenya involving children 5
months to 5 years of age is assessing the efficacy of subcutaneous administration of LILS
against perennial transmission (Clinical Trials.gov number, NCT05400655), and a phase 2
trial in Mali is evaluating the efficacy of subcutaneous administration of L9LS in women of
childbearing potential (NCT05816330), ahead of trials in pregnancy.

The use of antimalarial monoclonal antibodies needs to be considered in the context of
deployment of the RTS,S/AS01 and R21/Matrix-M vaccines. A recent trial showed that
seasonal malaria chemoprevention plus an annual booster of RTS,S/AS01 through 5 years
of age (after the initial three-dose vaccine series is started at 5 to 17 months of age) led

to a lower risk of malaria than either intervention alone.%10 Given that seasonal malaria
chemoprevention involves at least four monthly treatment courses each year, the strategy

of combining seasonal malaria chemoprevention with an annual booster of vaccine would
necessitate more than 20 health care contacts through 5 years of age. Therefore, comparison
of this strategy with a single annual dose of LOLS, which would necessitate only five health
care contacts through 5 years of age, may be of interest.

N Engl J Med. Author manuscript; available in PMC 2024 November 02.
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This trial provides evidence to support the continued development of monoclonal antibodies
as an additional tool to reduce malaria morbidity and mortality.
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73 Were excluded
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41 Were enrolled in the safety trial (part A) ‘

and received artemether—lumefantrine

inpartB

randomization

5 Did not undergo randomization
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needed, and were reenrolled

1 Met exclusion criteria before

!

and received artemether-lumefantrine

231 Were enrolled in the efficacy trial (part B)

6 Did not undergo randomization
5 Served as backups and were not
e needed
1 Met exclusion criteria before
randomization

’ 36 Underwent randomization ‘ ‘ 225 Underwent randomization ’

9 Were assigned to receive 9 Were assigned to receive 18 Were assigned to receive 75 Were assigned to receive 75 Were assigned to receive 75 Were assigned to receive
LILS, 150 mg LILS, 300 mg placebo LILS, 150 mg LILS, 300 mg placebo

9 Were evaluated for safety ‘

9 Were evaluated for safety 18 Were evaluated for safety 75 Were evaluated for safety 75 Were evaluated for safety

75 Were evaluated for safety

consent

1 Was lost to 1 Was lost to
follow-up 1 Withdrew follow-up
1 Withdrew consent 2 Withdrew
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‘ 9 Completed the trial ‘ ‘ 9 Completed the trial ‘ ’ 18 Completed the trial ‘

73 (97%) Completed the trial | | 74 (99%) Completed the trial

72 (96%) Completed the trial

{ ! !

75 Were evaluated for efficacy

75 Were evaluated for efficacy

75 Were evaluated for efficacy

Figure 1. Screening, Enrollment, Randomization, and Follow-up of Pediatric Participants.
For pediatric participants, the trial was conducted in two parts. Part A was a double-blind,

randomized, placebo-controlled, dose-escalation trial that was conducted before the malaria
season to evaluate the safety and side-effect profile of the monoclonal antibody L9LS.

Part B was a double-blind, randomized, placebo-controlled trial to assess the safety and
efficacy of LILS. A total of 268 participants were enrolled. Of the 41 participants who were
initially enrolled in part A, 4 served as backups and were not needed but were reenrolled

in part B. In part A, 36 participants underwent randomization between May 3 and May

17, 2022, and received a single subcutaneous injection of placebo or LOLS in one of two
dose-escalation groups: 18 participants received placebo, 9 received 150 mg of L9LS, and

9 received 300 mg of LOLS. In part B, 225 participants underwent randomization between
July 18 and August 15, 2022, and received a single subcutaneous injection of placebo or
LILS, with 75 participants in each group, before the peak of the malaria season. The final
trial visits for part B occurred after the malaria season, on January 31, 2023. As prespecified
in the protocol, the efficacy analysis was based on the modified intention-to-treat data set,
which included all the participants who had undergone randomization and received L9LS
or placebo, including those who withdrew or were lost to follow-up. In parts A and B of

the trial, artemether—lumefantrine was given to all the participants as a standard, directly
observed treatment course at enrollment, 7 to 12 days before the administration of L9LS or
placebo, to clear any possible Plasmodium falciparum blood-stage infection.
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Figure 2. Efficacy against P. falciparum I nfection.
Shown is the cumulative incidence of the first P falciparum blood-stage infection during a 6-

month malaria season (regardless of the presence of symptoms) after a single subcutaneous
injection of 150 mg of L9LS, 300 mg of LOLS, or placebo. P, falciparum infections were
detected by means of microscopic examination of thick blood-smear samples obtained
during scheduled trial visits and unscheduled visits due to illness. Samples for blood smears
were obtained before the administration of LILS or placebo on day 0 and then on days 3,
7,14, 21, and 28 and every 2 weeks thereafter, for a total of 24 weeks. Only blood-smear
samples that were obtained between week 1 and week 24 were included in the efficacy
analysis. Shaded areas indicate 95% confidence intervals.
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Figure 3. Efficacy against Clinical Malaria.
Shown is the cumulative incidence of the first clinical malaria episode due to 2 falciparum

infection during a 6-month malaria season after a single subcutaneous injection of 150 mg
of LILS, 300 mg of LILS, or placebo. The prespecified definition of clinical malaria that
was used in this analysis was an illness accompanied by a measured axillary temperature
of at least 37.5°C or a history of fever (subjective or objective) in the previous 24 hours
and A, falciparum asexual parasitemia of more than 5000 parasites per cubic millimeter

as detected on microscopic examination of thick blood smears (definition 1). Episodes of
clinical malaria were detected during scheduled trial visits and unscheduled visits due to
illness. Only clinical malaria episodes that occurred between week 1 and week 24 were

included in the efficacy analysis. Shaded areas indicate 95% confidence intervals.
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Table 2.

Solicited Maximum Local and Systemic Reactogenicity Events within 7 Days after Administration of L9LS or
Placebo in the Efficacy Trial (Part B).”

LOLS,150mg L9LS,300mg Placebo
Symptom and Severity T (N=75) (N=75) (N=75)

number of participants (percent)

L ocal reactogenicity events?

Pain
None 74 (99) 75 (100) 74 (99)
Mild 1(1) 0 1(1)
Pruritus
None 75 (100) 75 (100) 74 (99)
Mild 0 0 1(1)
Swelling
None 74 (99) 72 (96) 75 (100)
Mild 1(1) 3(4) 0
Any local symptom
None 73 (97) 72 (96) 73 (97)
Mild 2(3) 3(4) 2(3)

Systemic reactogenicity events®

Fever
None 72 (96) 75 (100) 74 (99)
Mild 1(1) 0 1@
Moderate 2(3) 0 0
Headache
None 73 (97) 74 (99) 74 (99)
Mild 0 0 1(1)
Moderate 2(3) 1(2) 0
Chills
None 75 (100) 74 (99) 75 (100)
Mild 0 1(1) 0
Any systemic symptom
None 70 (93) 73 (97) 73 (97)
Mild 1(1) 1(1) 2(3)
Moderate 4 (5) 1(1) 0

*
For participants who reported multiple episodes of a given event, the event type was counted once per participant at the maximum severity.
Percentages may not total 100 because of rounding.

fNo severe (grade 3) or life-threatening (grade 4) solicited local or systemic reactogenicity events were reported within 7 days after the
administration of LILS in the efficacy trial (part B).

'fNo participant reported local symptoms of tenderness, redness, or bruising.

§No participant reported systemic symptoms of malaise, muscle aches, nausea, or joint pain.
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