
 

Lab-made antibodies offer potential cure for
yellow fever
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New research from Oregon Health & Science University and
collaborators indicates that lab-made antibodies may be able to cure
people infected with yellow fever, a virus for which there is no
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treatment.

The natural immune response to invading pathogens normally involves
making protective proteins called antibodies. A study published today in 
Science Translational Medicine suggests that a single monoclonal
antibody infusion can strengthen the body's fight against yellow fever.

In the study, the yellow fever virus was undetectable in all animals that
received monoclonal antibody infusions after being exposed to the virus.

"Two monoclonal antibodies that we evaluated completely removed all
signs of infection from research animals," said the study's corresponding
author, Ben Burwitz, Ph.D., associate professor at OHSU's Vaccine and
Gene Therapy Institute and affiliate associate professor at OHSU's
Oregon National Primate Research Center.

The collaborative research is a joint effort between scientists from
OHSU, George Washington University, the biotechnology company
Mabloc, LLC, and other organizations. Mabloc plans to use these
findings to inform a future clinical trial in humans, in addition to their
product development efforts.

"Neglected tropical diseases like yellow fever, dengue and Zika are often
overlooked by traditional pharmaceutical development, but we hope
monoclonal antibody technology will change that," said David Watkins,
Ph.D., co-senior author on the study, professor of pathology at George
Washington University and Mabloc's chief executive officer.

"By showing such efficacy in a primate model that mimics severe human
disease, we hope to advance this to clinical trials and be ready to deploy
treatments for the next outbreak of yellow fever," said the study's first
author, Michael Ricciardi, Ph.D., associate director of translational
research at George Washington University and Mabloc's director of
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product development.

Increasingly common yellow fever

As many as half of people who get severe yellow fever die from the
virus, which causes flu-like symptoms and can lead to jaundice and 
organ failure in more serious cases. Every year, the virus infects about
200,000 people—killing about 30,000 worldwide.

Currently, most cases occur in tropical and sub-tropical areas of Africa
and South America, but global climate change is expected to increase the
range of the mosquitoes that spread the virus. Deaths in Africa alone are
predicted to increase by 25% by the year 2050.

The disease is preventable with a highly effective vaccine, which has
been available since the 1930s. Although the vaccine is safe for the vast
majority of people, vaccine hesitancy leaves some vulnerable to
infection. It is a live vaccine that uses a weakened form of the virus,
which causes a very small percentage of recipients to experience an
adverse reaction that has been fatal in rare cases. A treatment could
benefit both unvaccinated individuals who get sick and the very few
people who experience a vaccine-related reaction.

When they began considering potential yellow fever treatments, the
research team initially considered 37 antibodies cloned from people who
had been vaccinated against yellow fever. The team then narrowed its
focus to two monoclonal antibodies capable of controlling variants of the
virus that were involved in recent yellow fever outbreaks.

The team manufactured these two monoclonal antibodies in the lab and
studied how protective they could be against the yellow fever virus in
two animal species: rhesus macaque monkeys and hamsters. After
animals were exposed to the virus, each species was divided into three
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groups: one group that received the first antibody, another that received
the second antibody, and a third that didn't receive either antibody.

The virus couldn't be detected in blood samples of any of the
animals—eight rhesus macaques and 20 hamsters—that received either
monoclonal antibody. All those in the control group developed severe
disease. While one treated hamster died of an unknown cause, it neither
showed signs of a yellow fever infection nor did it have signs of an
adverse reaction to the monoclonal antibody.

Both monoclonal antibody candidates also appeared to be safe. None of
the animals that received either experimental treatment displayed liver
dysfunction, a telltale sign of severe yellow fever infection and yellow 
fever vaccine-associated disease.

  More information: Michael J. Ricciardi et al, Therapeutic neutralizing
monoclonal antibody administration protects against lethal yellow fever
virus infection, Science Translational Medicine (2023). DOI:
10.1126/scitranslmed.ade5795
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