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Press information
Malaria: Vaccine clinical trial for Pregnant Women yields promising
results

Malaria infection during pregnancy represents a major public health problem in the
regions endemic for the disease, substantially increasing the risks to mothers and their
unborn children. For newborns, malaria is linked to low birth weight and an excess risk
of mortality. To protect this population, a team of researchers from Inserm and
Université de Paris led by CNRS Research Director Benoît Gamain is developing a
vaccine at the French National Institute of Blood Transfusion (INTS). Called PRIMVAC,
the vaccine has undergone a clinical trial to study its safety and collect preliminary data

on its ability to induce an immune response. The results of this clinical trial sponsored
by Inserm1 have been published in the prestigious journal Lancet Infectious Diseases.
According to the World Health Organization, malaria is responsible for over 400,000 deaths
each year. Despite the progress made in fighting the disease in recent decades, some
populations remain particularly vulnerable. One such population is pregnant women.
In the areas of the world where malaria is endemic, people acquire immunity throughout their
childhood, meaning that they are generally protected against its most severe outcomes once
they reach adulthood. However, pregnant women are an exception because the red blood
cells infected with the Plasmodium falciparum parasite responsible for malaria accumulate in
the placenta, promoting anemia and gestational hypertension. The disease is also linked to a
higher risk of spontaneous abortion, premature birth and intrauterine growth delays which
lead to low birth weight and a high rate of neonatal mortality. In Sub-Saharan Africa, 11
million pregnant women were infected with malaria in 2018, with around 900,000 of their
babies born underweight.
To tackle this public health problem, a team of researchers from Inserm and Université de
Paris led by CNRS Research Director Benoît Gamain has spent the past two decades
developing a vaccine for gestational malaria. The goal is to prevent the deaths of up to
10,000 mothers and 200,000 babies each year. "Developing an effective vaccine for young
women before their first pregnancy is a priority if we are to reduce malaria-related mortality.
An effective strategy could focus on a population similar to that targeted by HPV vaccination,
for example, before the women become sexually active", emphasizes Benoît Gamain.
A safe and effective vaccine
Called PRIMVAC, the vaccine had recently been produced in large quantities in accordance
with current regulations. In a clinical trial published in Lancet Infectious Diseases, the
researchers provide data on its safety and ability to induce an appropriate immune response,
up to 15 months after the initial vaccination.
The vaccine was evaluated in 68 non-pregnant women aged 18 to 35 at the Cochin Pasteur
Clinical Investigation Center in Paris, then at the National Center for Research and Training
on Malaria (CNRFP) in Ouagadougou, Burkina Faso. The participants were randomly
assigned to 4 cohorts, receiving the vaccine at various doses, on 3 occasions over a period
of 3 months. These women were then monitored for 15 months in order to identify and treat
any side effects and study the immune response induced by the vaccination.
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The trial was coordinated by the Cochin Pasteur Clinical Investigation Center in Paris and the EUCLID/F-CRIN clinical trials platform in
Bordeaux in collaboration with the National Center for Research and Training on Malaria (CNRFP) in Ouagadougou, Burkina Faso, and the
European Vaccine Initiative (EVI). Funding: Federal Ministry of Education and Research, through the development bank KfW, Germany;
Inserm, and National Institute of Blood Transfusion (INTS), France; Irish Aid, Department of Foreign Affairs and Trade, Ireland.

Antibody (green) of a vaccinated volunteer binding to the surface of a human red blood cell infected with the Plasmodium
falciparum parasite (blue). Credits: Inserm/Chêne, Arnaud et Semblat, Jean-Philippe

The results of this study show that PRIMVAC is well tolerated. In addition, the researchers
have shown that vaccine can produce an immune response, with the production of
antibodies in 100% of women vaccinated after only two injections. The antibodies produced
are capable of both recognizing the parasitic antigen on the surface of the infected red blood
cells and inhibiting their adhesive capacity, which is responsible for their accumulation in the
placenta.
"We were able to show that the vaccine is well tolerated, at all the tested doses. The side
effects observed were mainly pain at the injection site. We also revealed that the quantity of
antibodies generated by the vaccine increases after each vaccination and that they persist
for several months. It therefore appears that the vaccine has the capacity to trigger a lasting
and potentially protective immune response", underlines Gamain.
Studying this immune response on the longer term will be the subject of future clinical trials.
The researchers want to continue monitoring the 50 Burkinabe volunteers in order to
evaluate whether the immune response induced by the vaccination is maintained until their
first pregnancy.
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