Study predicts 2018 flu vaccine will have 20
percent efficacy
19 April 2018
flu seasons in which vaccines offered only limited
protection against the most widely circulating strain
of influenza A.
"The vaccine has been changed for 2018-19, but
unfortunately it still contains two critical mutations
that arise from the egg-based vaccine production
process," said Michael Deem, Rice's John W. Cox
Professor in Biochemical and Genetic Engineering
and professor of physics and astronomy. "Our
study found that these same mutations halved the
efficacy of flu vaccines in the past two seasons,
and we expect they will lower the efficacy of the
next vaccine in a similar manner."
Michael Deem and Melia Bonomo. Credit: Jeff
Fitlow/Rice University

Full efficacy data for the 2017-2018 flu season are
still being compiled, but pEpitope has predicted it
will be around 19 percent against H3N2, the type of
influenza A that infected most people in the U.S. in
A Rice University study predicts that this fall's flu
each of the past two years. The Food and Drug
vaccine—a new H3N2 formulation for the first time Administration chose the same vaccine formulation
since 2015—will likely have the same reduced
in 2017 and 2016, in part because the dominant
efficacy against the dominant circulating strain of
circulating strain stayed the same. In 2016, the
influenza A as the vaccine given in 2016 and 2017 vaccine had an efficacy of 20 percent, almost
due to viral mutations related to vaccine production identical to the efficacy of 19 percent predicted by
in eggs.
pEpitope.
The Rice method, known as pEpitope (pronounced
PEE-epih-tope), was invented more than 10 years
ago as a fast, inexpensive way of gauging the
effectiveness of proposed flu vaccine formulations.
The latest pEpitope study, which is available online
this week in Clinical Infectious Diseases, suggests
pEpitope is a more accurate predictor of vaccine
efficacy than long-relied-upon ferret tests,
particularly for data gathered in the past decade.
The pEpitope method accounts for 77 percent of
what impacts efficacy of the vaccine in humans.

Efficacy is the measure of how effective a vaccine
is at protecting the overall population. A 20 percent
efficacy means that in a population, 20 percent
fewer vaccinated people will get the flu compared
to the unvaccinated people.

Annual flu vaccines are formulated to protect
against one type of influenza B and two strains of
influenza A, one H3N2 strain and one H1N1 strain.
The H and N refer to hemagglutinin and
neuraminidase, two proteins that cover the outside
of invading flu particles that can cause infection
pEpitope is a computational method that measures when inhaled. The human immune system targets
critical differences in the genetic sequences of flu these particles for destruction based on their H and
strains. In the new study, the method accurately
N sequences, and flu viruses constantly evolve the
predicted vaccine efficacy rates for more than 40
sequence of amino acids in these proteins to evade
years of flu records. These included the past two
detection.
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Most flu vaccines are produced with a decades-old
process that involves culturing viruses in hundreds
of millions of chicken eggs. Because the strain of
flu that infects people is often difficult to grow in
eggs, vaccine producers must make compromises
to produce enough egg-based vaccine in time for
fall flu shots. Unintended effects of this process
have reduced vaccine efficacy against H3N2 the
past two years, Deem said.

predictive of human effects than they were in the
preceding three decades, and it is unclear why.

"It's been apparent over the last 10 years that egg
adaptations have affected the efficacy of flu
vaccines," he said. "It's also been apparent that the
ferrets have done a really bad job of predicting the
reduction of the efficacy due to the egg
adaptations. Additionally, it's been difficult to get
data from ferrets because the ferrets' immune
"Very often there are egg adaptations," he said.
systems have not recognized the vaccines
"There were a couple of these in the vaccine strain particularly well over the past 10 years."
the past two seasons that wound up making it a
little bit different from the actual circulating virus
Deem said the ferret-based measures are one-third
strain."
as predictive as the pEpitope method that has
consistent performance over decades of flu data.
While other papers have examined these mutations
using expensive and time-consuming experiments "When we look at our model over all data and over
on live ferrets and laboratory cell cultures, Deem
the last 10 years, we get the same answer," Deem
and Melia Bonomo used the pEpitope method to
said. "Whether we use the last 10 years of data or
rapidly calculate how much the egg-passage
the last 50 years, our theory is very robust."
mutations would decrease vaccine efficacy in
humans.
More information: Melia E Bonomo et al,
Predicting Influenza H3N2 Vaccine Efficacy from
"In fact, it's pretty substantial," said Bonomo, a
Evolution of the Dominant Epitope, Clinical
doctoral student in applied physics. "The original
Infectious Diseases (2018). DOI:
strain used as a reference for the vaccine was
10.1093/cid/ciy323
basically a perfect match to the dominant
circulating strain, and the predicted efficacy would
have been around 47 percent. We found that the
mutations in two amino acids out of more than 300 Provided by Rice University
in one key region of the hemagglutinin protein were
enough to lower efficacy to 19 percent against all
circulating strains."
Deem said egg adaptations like those that reduced
the efficacy of vaccines in 2016 and 2017 are
unavoidable as long as flu vaccines are produced
in eggs. He and Bonomo compared the efficacy of
the egg-based vaccine with an experimental
vaccine produced from insect cells via reverse
genetics. The cell-based vaccine, which did not
have the egg-passage mutations, had a predicted
efficacy of 47 percent, the average value of a
perfectly matched H3N2 vaccine, Deem said.
For decades, scientists have relied upon ferret
models to gauge how flu viruses and flu vaccines
will behave in people. But Deem said ferret studies
over the past 10 years have been considerably less

2/3

APA citation: Study predicts 2018 flu vaccine will have 20 percent efficacy (2018, April 19) retrieved 5
December 2020 from https://medicalxpress.com/news/2018-04-flu-vaccine-percent-efficacy.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private study or research, no
part may be reproduced without the written permission. The content is provided for information purposes only.

3/3
Powered by TCPDF (www.tcpdf.org)

