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A previous version of an experimental malaria vaccine was trialled in Ghana.

MALARIA VACCINE SHOWS
PROMISE —NOW COME

TOUGHER TRIALS

Early results suggest the vaccine isup to 77% effective
inyoung children, but researchers await larger studies.

By Heidi Ledford

vaccine against malaria has shown
promiseinearly clinical trials, raising
hopes that it might one day prove to
be an effective weapon against one of
the world’s biggest killers of children.

Inatrialin 450 children aged 5-17 months,
thevaccine, called R21, was up to 77% effective
at preventing malaria over the course of one
year — which, if confirmed, would clear a 75%
effectiveness target set by the World Health
Organization. The results appeared in a pre-
print on 20 April (M. S. Datoo et al. Preprint
at SSRN https://doi.org/f9b3; 2021).

R21is amodified form of a vaccine that has
already been deployedinanongoing studyin
hundreds of thousands of children in Malawi,
Kenya and Ghana. That vaccine, called RTS,S
or Mosquirix, is about 56% effective over one
year, and 36% effective over four years.

R21is designed to be both more potent
and cheaper to produce than Mosquirix, says
Kwadwo Koram, an epidemiologist at the
University of Ghana in Accra. But it remains
to be seenif the promising results from this
trial, which was conducted in Nanoro, Burkina
Faso, willhold up whenthe vaccineis testedin
alarger study. “Now we all wait patiently to see

what will come out,” says Koram. “If that shows
75% efficacy, then we would be very happy and
jumpingaround.”

Slow progress

Ittookresearchersless thanayeartodevelop
aroster of effective vaccines against COVID-19,
but half a century of toil has still notyielded a
vaccine against malaria that meets the World
Health Organization’s efficacy goal. Part of
the problemis low investment in preventing
adisease that predominantly affects low-and
middle-income countries. Another issueis the
malaria parasite (Plasmodium spp.) itself,
whichhasacomplexlife cycle and the ability to
mutate key proteins, generating fresh strains.

Hubris gave way to frustration as research-
ers realized that malaria vaccines would be
difficult to produce, says Nicholas White, who
studies tropical medicine at Mahidol Univer-
sity in Bangkok. “People thought that it would
be easy,” he says, “but it became increasingly
clear that these parasites are clever.”

But the urgency has remained: malaria still
kills about 400,000 people a year, most of
them infants and children under the age of 5.

R21and Mosquirix target the malaria par-
asite in the sporozoite phase of its life cycle
—thephaseinwhichit entersthe humanbody
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fromits mosquito hosts. Both of the vaccines
include a protein secreted by the parasite at
that stage, in the hope of stimulating an anti-
body response againstit; R21 contains a higher
concentration of these molecules.

Each of the vaccines is administered with
a chemical called an adjuvant, which boosts
immuneresponsesto theinoculation. But the
adjuvant used with R21is easier to make than
that used with Mosquirix, raising hopes that
itcould be cheaper, as well.

Still, White urges caution until larger trials
have been conducted, noting that efficacy
sometimes drops whensstudies are scaled up.
“Because it’s a small study, I don’t think you
can say, ‘Wow, slam dunk, we’ve got a much

™

better vaccine.

Lasting effects

Researchers will also be looking to see how
durablethe effects of the vaccine are. The R21
trial lasted for one year, but Burkina Faso is
plagued by malariafor only about six months
of each year, notes Stephen Hoffman, chief
executive of Sanaria, a company in Rockville,
Maryland, that is also developing malaria
vaccines. Duringthe second half of the study,
there was only one case of malariain the con-
trol group that did not receive the vaccine,
Hoffman notes, making itimpossible tojudge
whether the benefits of the vaccine lasted for
the full year.

Researchers will continue to administer
booster shots and follow the 450 participants
for atleast another year, says Halidou Tinto, a
lead author of the study, and they are hoping to
extend the study for one to two years after that.
Alarger trial of R21in 4,800 children, which was
due to start this week, will also include coun-
tries in which malariais a year-round threat,
says Tinto, whois aparasitologist at the Health
Sciences Research Institute in Nanoro.

After Mosquirix, R21is the candidate vac-
cine closest to widespread deployment, but
researchers around the world are looking for
ways toimprove onthese two vaccines, includ-
ing targeting proteins expressed at different
stages of the parasite’s life cycle. “I think R21
has now hit a ceiling for where we can go for
this single-component vaccine,” says Stefan
Kappe, who studies malaria-parasite biology
and immunology at the Seattle Children’s
Research Institute in Washington. “From
here on out, we need to build on additional
components.”

Kappe is collaborating with researchers at
Sanariawho arelooking for ways toinoculate
people using a disabled version of the whole
parasite, rather than individual proteins.

For now, the R21 results are encouraging,
says Koram. When coupled with other preven-
tive measures, such as effective mosquito con-
trol, evenavaccine with less than 75% efficacy
could help to reduce deaths, he says: “Every
little piece is good.”
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