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SUMMARY
This study evaluated the administration of L9LS, an IgG1 human
monoclonal antibody with an extended half-life, as a strategy for
chemoprevention of malaria in high-risk populations such as young
children, children with severe anaemia after hospital discharge who are
at risk for fatal malaria, and pregnant women. This was a double-blind,
placebo-controlled part of a phase 2 trial that evaluated the safety and
efficacy of a single subcutaneous dose of L9LS in preventing malaria
infections within a 6-month malaria season (June–December) in
Kalifabogou and Torodo, Mali.

The study was divided into two parts: Part A and part B. The study
participants included healthy adults 18 to 55 years of age and healthy
children 6 to 10 years of age. Part A of the study evaluated safety of
the L9LS in both adults and children. It included 18 adults who received
L9LS subcutaneously at a dose of 300 mg, 600 mg or 20 mg/kg body
weight administered intravenously in a sequential manner (n=6 per
group). The first group received a dose of 300 mg (lowest dose) and
was monitored for 7 days. If no safety concerns had arisen for the first
group at the end of 7 days, the second group received 600 mg and was
monitored for 7 days and the last group was administered 20 mg/kg
body weight at the end of the 7-day observation period of the second
group and followed up for 7 days. At the end of the adult safety trial,
18 children randomized in a 1:1 ratio received 300 mg of L9LS
subcutaneously or saline as placebo.

Part B was an efficacy study to evaluate the antimalarial activity
of L9LS subcutaneous infusion in children. Healthy children 6 to 10
years of age (n=225) were randomly assigned (in a 1:1:1 ratio) to receive
150 mg of L9LS, 300 mg of L9LS, or saline placebo subcutaneously.
Participants were followed up on days 1, 3, 7, 14, 21 and 28 and,

subsequently, every 2 weeks through 24 weeks. Physical assessment
and microscopic evaluation of blood smears for Plasmodium
falciparum (P. falciparum) infections were done at each time-point.
The primary endpoint was microscopic evidence of P. falciparum
infection in thick blood smears, irrespective of physical symptoms.
A secondary efficacy time point was the presence of clinical malaria
during scheduled and unscheduled visits. All participants received
treatment with artemether–lumefantrine 7–12 days before the
administration of L9LS or placebo to ensure clearance of any pre-
existing P. falciparum infection. Throughout the trial, asymptomatic
malaria infections were not treated and symptomatic malaria patients
received standard treatment as per the national guidelines of Mali.

In part A of the study, no serious adverse events were observed
during the 28-week trial for adults or children after administering L9LS.
Mild events included transient swelling at the injection site in adults.
In part B of the study, P. falciparum infections developed in 48% of
the participants who received 150 mg L9LS, in 40% of the participants
who received 300 mg L9LS and in 81% of the participants who received
saline placebo. Time to first malaria infection was longer in participants
who received 150 mg and 300 mg L9LS compared to those who received
placebo. Clinical malaria occurred in 28% of the participants who
received 150 mg and in 19% of the participants who received 300 mg
L9LS compared to 59% of the participants who received placebo.
Time-to-event analysis showed that both 150 and 300 mg L9LS were
more effective than placebo in delaying the onset of clinical malaria.

COMMENT
Malaria due to P. falciparum infections causes >60 000 deaths
annually despite the implementation of public health strategies
such as the use of insecticide-treated bednets, mosquito-
control measures, active screening and chemoprevention.1

Unlike other pathogens, vaccines against the malaria parasite
have been elusive. Two vaccines, the RTS, S/ AS01 (Mosquirix,
GlaxoSmithKline), and the R21 Matrix, M against malaria were
approved in 2021 by the WHO for use in children 5–17 months
of age. However, it was observed that vaccination of children
below 6 months of age increased the incidence of malaria in
school-age children. School-age children are a major reservoir
of asymptomatic malaria infection, aiding malaria transmission,
but at the same time are ineligible for the RTS, S/ AS01, and R21
Matrix, M vaccines. The present study provides an alternative
approach by proposing L9LS as a safe and effective vaccine
candidate for school-age children. Since L9LS was found to
delay time to first P. falciparum infection and time to clinical
malaria, the authors propose that when administered before the
malaria season, the vaccine may aid in chemoprevention of
malaria infection and therefore, transmission in addition to
preventing clinical malaria in this population. This study also
suggests that in addition to active immunization by the WHO-
approved vaccines, passive immunization by monoclonal
antibodies can aid malaria chemoprevention efforts, especially
in endemic areas. Seasonal malaria chemoprevention through
L9LS monoclonal antibody infusion can also be a strategy for
prevention of transmission in addition to malaria transmission-
blocking vaccines.

P. falciparum infection occurs in humans when the sporozoite
form of the malaria parasite enters the human body via the bite
of a female Anopheles mosquito.2 The P. falciparum
circumsporozoite protein (PfCSP) decorates the cell surface of
the invading sporozoite and, is critical to sporozoite
development within the mosquito vector as well as, cell invasion
in the mammalian host.3–5 Hence, it has been a leading vaccine
candidate for the pre-erythrocytic stages of malaria. L9LS is a
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monoclonal antibody targeting a conserved epitope on the P.
falciparum circumsporozoite protein (PfCSP).6 The RTS, S/
AS01 vaccine consists of the central and C-terminal domains of
PfCSP genetically fused to the hepatitis B virus surface antigen
(HBsAg).7 The R21/Matrix, M vaccine has a virus-like particle
containing the central repeats of Asn-Ala-Asn-Pro (NANP)
and C-terminal sequence of PfCSP fused to HBsAg (the R21
component) which is administered with a saponin adjuvant
Matrix-M.8 All these therapeutics centre around PfCSP as a
target malaria antigen. Therefore, the geographical genetic
diversity of PfCSP is an important determinant of efficacy of the
PfCSP-centered immunotherapy. Most of the PfCSP-centered
vaccines are developed around the PfCSP sequence of the
laboratory strain NF54 which may explain the modest vaccine
efficacy of the RTS, S/ AS01 vaccine even within Africa.9,10

Therefore, a combination of approaches must be considered.
What does this mean for India? Genomic data from parasites

of Indian origin are limited despite the availability of advanced
sequencing technology. Recent datasets of P. falciparum
whole genome sequences demonstrate the uniqueness of the
Indian P. falciparum genome compared to African and South
East Asian Isolates.11–13 Since PfCSP is at the centre of global
vaccine development efforts, the analysis of PfCSP sequences
from the Indian subcontinent is necessary to understand the
potential success or challenges of the RTS, S/ AS01, or R21/
Matrix, M or L9LS-based immunotherapeutic approaches in
India. In a study that has investigated the genetic diversity of
PfCSP in 153 isolates from Madhya Pradesh, India, it is apparent
that the PfCSP gene from P. falciparum of Indian origin
demonstrates a high degree of variability in the central repeat
region of PfCSP which harbours B-cell epitopes important for
the generation of antibodies.14 Co-infections of different malaria
species and other co-seasonal and co-endemic tropical
pathogens further complicate malaria in India.15–18

India has made major progress towards malaria control, and
the current strategies for malaria treatment include the
administration of artemisinin-based combination therapy (ACT)
and low-dose primaquine for all confirmed P. falciparum cases,
as well as a 3-day course of chloroquine and 14-day course of
primaquine for all confirmed P. vivax cases.19 Chemopreventive
or vaccination strategies are not currently used in India.
Vaccination and passive antibody therapy are effective
strategies for preventing and eradicating disease and could be
combined with existing methods. However, a deeper
understanding of the genomic diversity of Indian malarial
parasites and the application of immunotherapeutic strategies
are critical to further improve malaria elimination efforts in India.
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