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The widely held belief that the small-
pox vaccine only provides protection
against smallpox for 3–5 years is
untrue, according to a new study in
Nature Medicine.

The vaccine, which was routinely
administered in the United States
until 1972, comprises live vaccinia
virus, an orthopoxvirus that is closely
related to variola, the causative agent
of smallpox. In the largest study of its
kind so far, a team of researchers at
Oregon Health and Science University
analysed the antiviral immune
response in 306 volunteers who had
been vaccinated against smallpox at
least once in their lifetime. The timing
of the vaccinations varied from
between one month before testing to
75 years before testing.

The cell-mediated immune
response was quantified using an ex
vivo assay that detects the production
of interferon γ (IFN-γ) and tumour
necrosis factor α (TNF-α) by periph-
eral blood mononuclear cells follow-
ing direct challenge with vaccinia. The
smallpox vaccine stimulates a strong
virus-specific CD4+ and CD8+ T cell
response, which declines slowly with
an average half-life of 8–15 years.

Hammarlund et al. then used a
vaccinia-specific ELISA and a neu-
tralization assay to detect vaccinia-
specific antibodies. In contrast to the
cell-mediated response, the humoral
immune response was shown to
remain steady for as long as 75 years
and could therefore play a greater role
in smallpox immunity than was pre-
viously thought.

It has long been maintained that
repeated vaccination against small-
pox is required for maximal protec-
tion against the disease. However,
analysis of the immune response of
volunteers who had been immunised
more than once revealed that
although repeated vaccination
resulted in a short-term boost in
immune responses, it did not signifi-
cantly increase the levels of long-term
cell-mediated or humoral immunity.

These results suggest that the pre-
vailing immunity to smallpox in the
general population in the United
States is much greater than was previ-
ously thought. More than 90% of the
participants in the study exhibited
measurable cell-mediated or humoral
immunity to smallpox. Given that
more than 90% of Americans over
the age of 35 — some 140–150 mil-
lion individuals — have been vacci-
nated against smallpox, this could
provide at least some degree of herd
immunity in the event of an out-
break.
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