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Intranasal flu vaccine produces long-lasting
immune response in mice

July 19 2016
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Intranasal flu vaccines may be able to provide long-lasting protection
against pandemic flu strains, according to a new study from
immunologists at Columbia University Medical Center (CUMC).

The researchers found that, in mice, the intranasal flu vaccine FluMist
(Medimmune) led to the production of T cells in the lungs that provided
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long-term protection against multiple flu strains, including those that
were not present in the vaccines. Mice given the traditional injectable
vaccine, such as FluzoneTM (Sanofi Pasteur), did not produce these
cells.

"Our results demonstrate that each type of flu vaccine offers a different
kind of protection against influenza," says Donna Farber, PhD, Professor
of Surgical Sciences (in Surgery and Microbiology and Immunology) at
CUMC and the study's principal investigator. "Vaccine developers may
want to combine these attributes in a universal vaccine that is capable of
offering protection against the familiar strains of influenza we expect to
see during a typical yearly outbreak as well as novel strains that can
cause a pandemic."

The study was recently published in the Journal of Clinical
Investigation/Insight.

Currently, flu vaccines are designed to prompt the immune system to
produce antibodies that circulate throughout the body. The antibodies
recognize and neutralize the virus before it can cause illness.

However, antibodies recognize parts of the flu virus that mutate rapidly,
so antibodies generated in response to a vaccine from one season are less
effective in the following flu season. In some cases, the flu virus has
mutated so much that very few people have had any exposure to it, either
through past infections or vaccination. These strains can produce
pandemics, with large numbers of people experiencing severe illness that
can cause death.

Because of this, researchers are looking to develop a vaccine that would
provide universal protection against a wide range of strains. Recent
studies of flu infections have revealed that a special kind of T cell may
be able to provide that protection. These cells reside within the lungs and
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can quickly eliminate virus-infected cells, thus preventing severe illness.

The current study shows that intranasal vaccines promote these "lung-
resident” T cells, which prevented respiratory illness in mice exposed to
different strains of flu virus. "These cells may not prevent you from
getting sick, but they will help you clear virus more quickly and reduce
the severity of the illness," Dr. Farber says.

Curiously, in the current study, the intranasal vaccines triggered limited
production of antibodies specific to the vaccine strains. Recently, the
CDC advisory panel on immunization practices recommended against
the use of the intranasal flu vaccine for its lack of efficacy against
seasonal influenza. This study by Farber's group indicates that these
vaccines may still promote other types of protective immunity, which
could be particularly effective against emerging viral strains.

The study is titled, "Vaccine-generated lung tissue-resident memory T
cells provide heterosubtypic protection to influenza protection."
Additional authors included Kyra Zens and Jun Kui Chen.

More information: Journal of Clinical Investigation/Insight DOI:
10.1172/jci.insight.85832DS1
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