
Polio vaccine: is it time for a change?
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It is hoped, and widely expected, that early in
the next century the wild-type polio virus will
be declared extinct as a result of an eradication
programme started in 1988 by the World
Health Assembly using live attenuated trivalent
oral (Sabin) polio vaccine (OPV).1 This poten-
tial achievement is reminiscent of the success-
ful eradication of smallpox in 1977, but there
are important diVerences. Most polio infec-
tions are subclinical and those that cause
myelitis are not reliably distinguished from
other causes of acute flaccid paralysis on clini-
cal grounds alone. Highly eVective clinical and
laboratory surveillance will be needed to
ensure that polio has really gone.2 Most impor-
tantly in practical terms, worldwide immunisa-
tion will be necessary until global eradication is
certified to prevent re-importation and out-
breaks in children who have not been immu-
nised. This is confirmed by recent outbreaks in
areas where immunisation rates with OPV have
fallen, or where pockets of unimmunised
subjects have developed—for example, in
Albania3 and Chechnya.4 In contrast, during
the final years before smallpox eradication, a
number of developed countries stopped rou-
tine immunisation as it was causing significant
morbidity and mortality in the absence of any
cases of smallpox, so that the risk:benefit ratio
was against continuing. Unlike polio, the
importation and spread of the disease was
judged to be unlikely to occur and easy to con-
trol.
A similar risk:benefit problem now faces

countries that have achieved eVective control of
polio using OPV. Almost all of the small
residual number of cases of paralytic polio in
these countries are caused by the vaccine
virus,5 6 either in recipients of the vaccine (usu-
ally children) or in non-immune subjects in
contact with recipients to whom the virus is
spread (usually adults). Vaccine associated
paralytic polio (VAPP) occurs as a conse-
quence of the reversal of attenuating mutations
in the vaccine virus—events that occur ex-
tremely frequently,7 8 but only rarely with
adverse consequences in immunologically nor-
mal subjects. The overall incidence of VAPP
(defined as cases of permanent paralysis) is
estimated to be one in 400 000 to one in
520 000 first doses, and one in 12.3 million
subsequent doses.9 10 A minority of cases of
VAPP are caused by humoral or combined
immunodeficiency in the recipient.5 Of 28
confirmed cases of polio in the UK between
1985 and 1994, 19 were VAPP, six were
acquired abroad, and three were of unknown
origin.6

As immunisation cannot stop at present,
there would be no dilemma about VAPP except
that an alternative highly eVective vaccine is
now available: enhanced potency trivalent

inactivated (Salk) polio vaccine or eIPV. Inacti-
vated vaccine has been used successfully to
control polio in several Scandinavian countries
and in the Netherlands since the 1950s. This
vaccine does not cause VAPP as cases are not
reported in these countries. So although the
widespread use of OPV is being promoted vig-
orously in countries in which polio is, or was
until recently, endemic, its continued use is
being questioned in countries where indig-
enous polio has disappeared, just as with the
smallpox vaccine in the 1970s. Criteria have
been drawn up, which countries considering
the change should fulfil and include the
absence of indigenous poliomyelitis for at least
five years and reliable vaccine coverage above
90%.
Debate about the relative merits of these two

vaccines is not new. It was conducted with vig-
our by their inventors Salk and Sabin from the
1960s until their deaths,11 12 and is continued
by many others.13 14 Many countries have used
the two vaccines at diVerent times and in
diVerent ways over the past 40 years. France
has moved progressively away from OPV since
the early 1980s.15 More recently, Canada has
almost entirely switched to IPV and Germany
is now set to do the same.
A third alternative to the exclusive use of

either OPV or IPV is to adopt a schedule that
involves the two vaccines. There is extensive
experience of this approach in Denmark and
Israel.16 Current combined schedules usually
start with two doses of IPV in infancy followed
by OPV boosters in the second year and
preschool. The logic for the approach is that
the use of IPV should reduce the incidence of
VAPP, which most commonly occurs after the
first dose of OPV, by inducing suYcient serum
neutralising antibody to prevent invasive infec-
tion on subsequent exposure to OPV. At the
same time the schedule is postulated to retain,
to some extent, the perceived benefits for con-
tinued use of OPV and seems to be at least as
immunogenic as conventional schedules.17 18

Austria and Italy have opted for combined
schedules. In the USA, where the matter has
been under vigorous debate for several years,
and where approximately five to 10 cases of
VAPP each year have been notified and
confirmed in recent years,5 19 20 advisory bodies
have endorsed a move towards the use of IPV,
while leaving open to parents and doctors the
options of using either OPV alone or IPV
alone.21 22 The recommendation for the com-
bined schedule is based on an estimated
prediction of a 50% consequential reduction in
the incidence of VAPP.23 Some cases will
continue to occur as long as OPV is in use,
however, and these moves are likely to precede
a complete switch to IPV in the USA in due
course.
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Where does this leave countries like the UK,
Spain, and Australia, where OPV continues to
be used exclusively and where indigenous wild
polio transmission has long stopped? Aside
from a reluctance to rock the boat, not in itself
a valid argument, the three most commonly
voiced arguments for maintenance of the status
quo13 are: OPV induces superior population
wide protection against imported infection (as
opposed to disease) because of the induction of
mucosal immunity; OPV induces a broader
population wide immunity from secondary
spread to contacts of recipients; and IPV or a
mixed schedule would cost more.
Although inferior to OPV, intestinal immune

responses are induced by eIPV and reduce fae-
cal shedding after challenge, whereas pharyn-
geal immune responses are approximately
equivalent for the two vaccines.24 It is clear that
eIPV has a major impact on the circulation of
polio virus, as well as inducing individual pro-
tection against paralytic disease.25

Nevertheless, wild polio has caused disease in
communities immunised with either inacti-
vated, oral, or a combination of the two types of
vaccine.4 An outbreak of nine cases occurred in
Finland in 1984 in a population immunised
with an IPV subsequently shown to have poor
immunogenicity.26 In another outbreak in
Israel, a cluster of cases of paralysis with type 1
polio virus occurred in a population in whom
children under the age of 6 years had received
IPV only. All but one case, however, occurred
in subjects who had received an OPV contain-
ing a lower titre of type 1 vaccine than that in
current use.27 Experience in Dutch and Swed-
ish outbreaks of paralytic polio in religious
sects who refuse all immunisations has shown
that, in the presence of immunisation rates
similar to those achieved in the UK, the spread
of imported wild-type polio virus infection into
an eIPV immunised population does not
occur.28–30

Data suggest that relatively little secondary
spread of OPV occurs in highly immunised
populations and most of the secondary spread
that occurs in unvaccinated groups is type 2,
whose wild-type counterpart is the least
virulent of the three polio types.31 Where VAPP
is the prevalent type of poliomyelitis, the
secondary spread of (potentially disattenuated)
OPV is not only unnecessary, but actually
undesirable.
Enhanced IPV is manufactured in Europe by

Pasteur Merieux and by RIVM in the Nether-
lands. Other manufacturers are also developing
the vaccine, which should ensure adequate
competition and supply. Manufacturers may
consider it practical to ensure that the overall
costs entailed in the purchase and delivery of
IPV in combination with the other antigens of
primary schedule are comparable with those
using OPV.
If certification of polio eradication is

achieved by 2007—10 years from writing this
paper—which seems possible, so that immuni-
sation can cease, we might predict, at current
rates, 15 more cases of VAPP to be notified in
the UK if we continue to use only OPV.
Change to a combined schedule, at worst,

might prevent half of these, perhaps only six if
we take two years to decide and implement the
change. Is it worth it for six cases? Certainly, if
the prevention of VAPP is the object of making
a change, it seems illogical to opt for a
combined schedule that will only partly achieve
this aim while making life substantially more
complicated, all to continue using OPV for
reasons that no longer seem secure. In
addition, it is now widely accepted that current
attempts at surveillance and reporting of acute
flaccid paralysis in the UK and elsewhere in
Europe are inadequate.6 We do not currently
achieve WHO surveillance criteria that call for
minimum reporting rates of one case of acute
flaccid paralysis per 100 000 children under 15
years old, having managed a rate of only 0.38
cases per year between 1991 and 1994.6

Although some true polio cases eventually
come to light long after they occur, this
nevertheless means that current UK figures for
VAPP incidence are probably underestimates.
Perhaps we are simply no longer very good at
diagnosing this rare disease. Perhaps we are
calling it Guillain-Barré syndrome and not
thinking to report it, or, perhaps, in young
infants whose gross motor skills are still
limited, we do not recognise it at all. Whatever
the reason, there may be more VAPP to prevent
in the next 10 years than we think. It is clear
from US experience that VAPP is associated
with severe permanent paralysis and occasional
deaths, just like the wild-type infection.5 In
addition to wishing to avoid these cases on
humanitarian grounds, it may also be worth
considering the potential impact on the immu-
nisation programme in general if such cases,
when they occur, generate the kind of media
attention and litigation that pertussis immuni-
sation did 20 years ago. It would certainly be
better to change in anticipation of, rather than
in response to, a drop in public confidence in
OPV.
A change to IPV in the UK would create

some practical problems. Our current first
three immunisation doses at 2, 3, and 4 months
begin sooner and are more closely spaced than
in most other countries. France uses IPV and
the same infant schedule, but gives a booster
dose in the second year. There is evidence that
immune responses to IPV are improved if the
doses are given two months rather than one
month apart.32 33 There is also data suggesting
that simultaneous immunisation with IPV and
pertussis vaccines may result in reduced
antibody responses to pertussis.34 35 It is likely
that three doses using our current schedule and
no second year booster would be adequate, but
this has not been shown in practice. We could
either “be diVerent” and try it, as we have with
Hib vaccine, or change our schedule. There is
also the issue of the number of injections
involved at each visit. Increasing this would
receive scant support from the primary care
sector, but may become necessary as other new
antigens are added to the schedule. The use of
combined diphtheria tetanus pertussis and IPV
vaccines with (as is now routine in France and
Canada) or without Haemophilus influenzae
type b in a single injection32 36 seems to be the

572 Finn, Bell

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.78.6.571 on 1 June 1998. D

ow
nloaded from

 

http://adc.bmj.com/


appropriate way forward if feasible, and UK
studies are needed.
There is no doubt that it would be

enormously beneficial if all European countries
used the same vaccines given at the same times,
except where there is a sound epidemiological
reason for a diVerence. Such harmonisation
would remove, at a stroke, the need to conduct
many studies that are performed simply to
show the equivalence of the diVerent schedules
before licensing in each country. Until now,
familiarly enough, most countries have been
willing to discuss a common policy only if it is
based on their own established programme.
Perhaps the general adoption of eIPV could
catalyse the acceptance by Western European
countries of a common schedule on which we
can all build. A plethora of new and improved
antigens (acellular pertussis, hepatitis B,
meningococcus group C, and multivalent
pneumococcal conjugated capsular polysac-
charides, rotavirus, parainfluenza, and respira-
tory syncytial virus) are currently being intro-
duced, assessed, or developed for primary
schedule use. This will involve many clinical
trials between now and the time when we can
remove polio from the list. This work will be
easier if it does not have to be repeated for each
of a long list of diVerent schedules.
Whatever decisions are taken, the UK and

other developed countries need to maintain or
increase their political and financial support for
the global eradication of polio using OPV, both
in the interests of their own populations and
those of the children of the next century world-
wide.
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Commentary
At its regional committee meeting in Istanbul
on 17 September 1997, the World Health
Organisation announced that the eradication of
poliomyelitis from the European region may be
imminent. Only one case of wild polio was
reported from the region in 1997 and this is
thought to have been imported from Asia.1

Finn and Bell conclude that whatever decisions
about polio immunisation in the UK are made,
we need to maintain or increase our support for
the global eradication of polio using OPV. We
concur, and suggest that the best way to
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support this eVort is for the UK to continue to
use OPV for routine immunisation. We must
take a global view—wild polio has not been
eradicated.
Outbreaks in Albania2 illustrate that cases

can occur within a few hours of air travel from
the UK.OPV alone has the potential to provide
better population immunity and protection of
the unvaccinated than IPV. What security do
we have that IPV will perform as well as OPV in
the UK, particularly when used in an acceler-
ated schedule without a second year booster?
The available data are scanty; there are no
studies addressing the long term persistence of
antibody with this schedule—a policy of “try it
and see” is not sound. Only one study has fol-
lowed infants vaccinated with IPV through to 5
years of age, but doses were given at 2, 4, and
12 months of age; serum immunity was
comparable with that after OPV.3 More rele-
vant studies are required. The record withOPV
in the UK is clear: there has not been a single
confirmed case of indigenous wild polio for
more than a decade.4 Only one relatively small
outbreak in an unvaccinated group or a group
who had received a poorly immunogenic batch
of IPV would exceed the numbers of VAPP
predicted to occur over the next few years.
We should also consider how our policy

might aVect the global agenda. In many less
developed countries there is a sizeable middle
and upper class whose private doctors are keen
to prescribe the vaccines available in the devel-
oped world. Demands for IPV may damage the
reputation of OPV for those who have no alter-
native, and all of us are aware of the importance
of maintaining public confidence in vaccines.
The harmonisation of vaccine products and

schedules in Europe is an important goal. Uni-
versal adoption of IPV, however,may not be the
best model to launch this, especially as wild
polio is a more recent issue in several parts of
Europe. Hepatitis B vaccine is arguably a more
appropriate starting point as it is already widely
used and its implementation would bring us
into line with WHO recommendations.
A change of polio vaccine also has cost

implications for the UK. IPV is currently about
10 times more expensive to the National
Health Service than OPV. Even if the current
cost of IPV is halved, this equates to a

diVerence of £8 million for primary immunisa-
tion. Finn and Bell are perhaps too generous in
anticipating that manufacturers will ensure
that the price of IPV will decrease to be
comparable with that of OPV. It is diYcult to
imagine that IPV will ever be as cheap as OPV.
Surely this is an exercise worthy of a formal
cost evaluation? It may well be that the money
could be better spent elsewhere.
There are also the costs in terms of potential

disruptions to the immunisation programme
with the introduction of a new vaccine. It is
likely that a meningococcal C conjugate
vaccine will be available in the next few years
and our energies should be directed towards
implementation of this rather than IPV.
The indisputable problem with the contin-

ued use of OPV in the UK is that cases of
VAPP will occur, albeit at a low rate. An aver-
age of about two cases each year were recorded
between 1985 and 19944 (Ramsay, personal
communication). This is clearly undesirable. A
proportion of these cases are preventable; IPV
must be given to people who are immunosup-
pressed or in contact with those who are
immunosuppressed. As with all vaccine pro-
grammes the risk:benefit ratio becomes less
clear as we approach the elimination of disease.
A further three years of active surveillance in
Europe is required before the region can be
oYcially declared free from polio. Immunisa-
tion activities will then continue unabated until
all countries have eliminated poliomyelitis.
Global certification is hoped for in 2005. We
believe OPV remains the vaccine of choice to
achieve this goal.
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