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Editorial

MVA: a cuckoo in the vaccine nest?

One of the greatest achievements of modern medicine
is the global eradication of variola virus, the causative
agent of smallpox, about 20 years ago by a worldwide
vaccination effort orchestrated by the WHO. Variola
virus, which has killed millions of people over the last
centuries, has now been locked up in a couple of freezers
in Russia and the U.S.A. The effort was based on the
concept of using vaccinia virus — an animal ortho-
poxvirus closely related to the human variola virus —
which principle had been introduced about 200 years
earlier by Edward Jenner. At that time Jenner had
already attracted the attention of the scientific commu-
nity by having discovered the breeding parasitism of the
cuckoo, which he published in 1788 [1].

After the eradication of variola virus, it was decided
to discontinue vaccination. This may have created a
niche in the human population for other ortho-
poxviruses, resulting in the spill-over from animals to
humans of monkey pox in Africa and cowpox in Europe
in recent years [2,3]. The vaccinia viruses used in the
smallpox eradication campaigns were highly efficacious
and relatively safe. However, the incidence of serious
adverse events of about 1/500,000 immunocompetent
individuals, and much higher figures in immunocompro-
mised people, rendered vaccination with these viruses
less acceptable towards the completion of the eradica-
tion. This prompted the development of more attenu-
ated vaccinia viruses, like the Ankara strain that was
extensively characterised by Anton Mayr [4]. By the
time variola virus was eradicated, the Ankara strain had
been used in more than 120,000 persons and had devel-
oped an impressive efficacy and safety record. This virus
was therefore used by Bernard Moss and Gerd Sutter as
the basis for the development of a highly effective and
safe vector system for the delivery of antigens to induce
protective immunity. The resulting modified vaccinia
virus Ankara (MVA) proved to deliver these antigens in
a highly immunogenic way, stimulating both antibody
and T cell responses, even in the presence of pre-existing
virus neutralising antibodies [5,6]. Therefore, MVA
could also be applied in individuals who had a history

of smallpox vaccination, or had antibodies against the
foreign gene product [6,7]. The unique safety profile of
MVA for mammalian species, as is highlighted in the
paper by Stittelaar et al. in this issue of Vaccine (3700—
3709), is related to its inability to complete a full
replication cycle in mammalian cells. Apparently, this
does not preclude the adequate expression and immuno-
genic presentation of the foreign genes and gene prod-
ucts in mammals [8]. The large coding capacity, of over
25 kb, allows poxviruses to simultaneously express for-
eign genes of several other viruses. Recombinant MVA
virus expressing the relevant genes of measles virus —
another human virus to be eradicated — was an obvi-
ous choice for further evaluation [6].

More than 20 years after the global eradication of
variola virus and the discontinuation of smallpox vacci-
nation, the postulated niche of immunologically naive
people may lead to a potentially explosive situation. The
major concerns are the reintroduction of variola virus
through, e.g., bioterroristic acts, and of animal
poxviruses through contacts with infected animals. A
similar concern may also arise after the discontinuation
of measles vaccination once measles virus is eradicated.
The interspecies transmission of morbilliviruses may
lead to catastrophic disease outbreaks. This was, e.g.,
shown by the numerous introductions of different mor-
billiviruses into populations of aquatic and terrestrial
mammals (for reviews see [9,10]). Along the same line it
has been suggested that human measles virus has origi-
nated from rinderpest virus after an interspecies trans-
mission event [11].

How to respond to these apparently emerging niches
for animal viruses in naive, non-vaccinated human pop-
ulations? Jenner’s good old “hobby-horse” — vaccinia
virus — transformed into MVA, may now not only be
used to immunise people against orthopoxviruses, but
also against a number of other viruses, some of which
are future candidates for eradication. In this way, the
recombinant MVA would deprive the current vaccines
against these viruses of their existence, thus playing the
cuckoo’s role in the Jennerian way.
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