
NIAID RESEARCH JOURNEYS: safe and effective RSV protein vaccines

Respiratory syncytial virus (RSV) is a common respiratory virus that usually causes mild, cold-like symptoms. However, RSV can cause 
serious illness or death in premature or very young infants and people over age 65, highlighting a critical need for vaccines in these populations.

JOURNEY TO A BETTER VACCINE
After NIH scientists identified RSV as a human 
pathogen in 1957, researchers tested multiple vaccines 
that proved unsuccessful, leading scientists to explore
RSV surface proteins as a vaccine target for pregnant 
people (to protect the newborn) and the elderly.

z

1980s

Scientists identified 
the RSV fusion “F” 
protein, a surface 
protein that helps the 
virus infect human cells.

1990s

NIAID researchers found 
the RSV F protein 
produced a more 

protective immune 
response compared to 

other RSV proteins.

2000s

Two forms of the RSV F 
protein were identified, later 
determined to be in pre-
and postfusion states.

2010s

NIAID scientists locked 
the RSV F protein in its 

prefusion state, which 
was a more protective 

vaccine candidate.

2020s

Vaccine candidates 
using the locked RSV 
prefusion F protein 
began Phase 3 
clinical trials.

2010s: NIAID SCIENTIFIC BREAKTHROUGH
STABILIZED PREFUSION F PROTEIN
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After the virus recognizes a 
human cell, the F protein 
irreversibly transitions from 
its prefusion to its postfusion
state and the virus merges 
with the host cell.

NIAID found animals 
vaccinated with 
prefusion F protein 
developed more 
potent immunity than 
those vaccinated with 
postfusion F protein.
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NIAID’s early clinical trials with the locked 
prefusion F protein proved safe and induced an
immune response, leading the private sector to 
develop similar experimental vaccines.

The locked (stabilized) prefusion F protein became a primary target for RSV vaccine 
development for pregnant people (to protect the newborn) and the elderly. Critical work is still 
needed to develop vaccines for those most affected by RSV, including infants and young children.

2023: FDA approves the first 
RSV vaccine based on the 
locked prefusion F protein for 
use in special populations.

Did you know? The stabilized prefusion protein technology was applied in the rapid 
development of COVID-19 vaccines in the U.S. and vaccines for other viruses.

For more information, visit: https://www.niaid.nih.gov/diseases-conditions/respiratory-syncytial-virus-rsv
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