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that corrective steps are taken to prevent further rnisdistribution of
research awards.
What do these findings mean for us in the less developed part

of the world? In India, medical research is restricted to a few
medical institutions.' While the reasons for this may be manifold,
including lack of research ethos in several institutions, the ten-
dency of faculty at these select institutions to engage in extra-
institutional medical practice, their lack of training in and facili-
ties and funds for medical research, are possibly major reasons.
Our medical institutions perhaps represent the end result of the
phenomenon that Moy et al. are warning against. Those Indian
institutions that have funds, intramural or extraneous, for con-
ducting research have done well. The solution to the problem of
lack of good research in Indian medical institutions lies probably
in providing funds for research. Once that is done, the research
ethos and activity will gradually build up over time.
This study should provide our medical educators, research

administrators and academicians an opportunity to realize the
need for providing research funds on a more equitable basis to
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SUMMARY
This paper describes the process of elimination of poliomyelitis in
Cuba. Between 1957 and 1961, a total of 1162 cases of paralysis or
deaths due to poliomyelitis were reported, even though the surveil-
lance was not strengthened. Due to irregular supply of vaccines from
the erstwhile USSR, no routine vaccination was started. Instead, it
was decided to have mass immunization campaigns. The first cam-
paign was started on 25 February 1962 and it took one week to
complete the administration of one dose. Two such rounds were
carried out and the coverage was 87.5% with both the doses.
Simultaneously, antibody levels against the three types of polio

virus were determined in different age groups so as to develop an
ideal immunization schedule. The results helped in reducing the
upper age limit of eligibles. If the surveys showed a decline of any
particular type of virus, the corresponding monovalent vaccine was
also used (type 1 vaccine in 1963 and 1968). As the survey in 1969
showed a rapid decline in antibody levels in the 6-9 years age group,
they were given booster doses during the campaign. From 1970 to
1992, the primary vaccination schedule consisted of two doses of
trivalent vaccine given at an interval of 6 weeks to children 0-3 years
of age with one booster dose to those who were 9 years old. In 1992,
the upper age limit of primary vaccination was reduced from 3 to 2
years as the vaccine used had double the potency of types 1 and 3
compared to previous years.
Thus, between 1962 and 1996, there was one national polio-

myelitis immunization campaign every year in Cuba. A total of 64
million doses were administered which covered >90% of the Cuban
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medical schools, if not to produce high-quality research but to
expose students to biomedical research and raise the levels of
medical education in our medical schools.
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population below 50 years. The results of the campaign were dra-
matic. There were 342 cases of paralytic poliomyelitis in 1961 and
only 46 in the first five months of 1962.After 26May 1962,no case
of wild virus poliomyelitis has been reported and all polio viruses
isolated since then from paralysis cases have been vaccine viruses
(documented by molecular studies or epidemiological findings).
Between 1985and 1997,a total of238 cases of acute flaccid paralysis
(AFP) were reported. A total of 18 cases of AFP between 1963 and
1997were vaccine-associated poliomyelitis (basedon epidemiologi-
cal criteria); 12of these were oftype 2, 5 of type 3 and 1of both types
2 and 3. Persistent immunity against poliomyelitis was documented
by repeated serological surveys on random samples. Initially, these
were done annually, then biannually and subsequently every 5 years.
It was also felt necessary to confirm that wild virus transmission

had been interrupted in Cuba. This was done through serological and
virological studies. Three virological studies were done: one each in
1975, 1976 and 1989. In 1975, children below 2 years in urban day-
care centres (thought to be at the highest risk of carrying the virus)
were subjected to tests. Monthly collection of stool samples over 12
consecutive months was done. Of the 1178 samples, polio virus was
isolated from 38 samples (6 of type 1, 22 oftype 2 and 10of type 3).
Though molecular studies were not done, they were considered
unlikely to be wild virus as they were epidemiologically consistent
with the vaccine virus.
The studies in 1976 and 1989 were carried out on sewage water

as the virus is spread faeco-orally. Five sewage ditches near urban
day-care centres were chosen and weekly/biweekly samples were
taken between August and December. These months were chosen as
they were the farthest from the campaign months. None of the 78
samples studied had polio virus. In 1989,42 day-care centres were
chosen and samples were collected from their sewage system before
their contact with the larger sewage system. Of the 140 samples
collected, 71 had enteroviruses but no polio viruses were isolated.
For serological studies, children who were triple negative were
chosen. If wild virus transmission had beep interrupted, it was
expected that they would remain triple negative till the next cam-
paign. Though the number of children studied was small, they
maintained their triple negative status till the campaign and 80%
seroconverted after the campaign. In 1989, children born in July (i.e.
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after the campaign) were tested for antibody against poliovirus in
January. About 5% of all such children in Cuba were studied by
random selection. Of the 724 children who were studied, 99.9% had
no evidence of antibody (titre>1:20) against type 1,99.2% against
type 2 and 100% against type 3.

COMMENT
This article chronicles the scientific aspects of a strategy to
eliminate poliomyelitis in Cuba. It is also an example of the
iterative loop between research to policy, policy to programme
and back to research. This has important lessons for India. These
can be broadly divided into programme-related and epidemio-
logical. There is, to some extent, an overlap between these two.

•

Programme-related lessons
Coverage. In one year (1962), the number of polio cases came

down sharply from 342 to 46 (85% decline) and then disappeared
even in the absence of routine immunization. The coverage rate
was 87.5%. In India, pulse polio immunization was started in
1995. It has been claimed that nearly 130million doses of vaccine
are given in each round, with a coverage of about 90% or more.'
However, control remains elusive. The trend of wild virus cases
is as follows: 522 in 1997, 746 in 1998, 1042 in 1999.2•3 Bihar,
Uttar Pradesh and Delhi lead the tally. Of the 32 states and union
territories, 18 did not report a single case of wild virus polio in
1999.3
It is obvious that either the coverage figures are wrong or the

potency of the vaccine is not maintained. With the introduction of
the vaccine vial monitor, the issue of vaccine potency or lack of
it is more testable. Also, the currently used oral polio vaccines
(OPVs) are much more thermostable than the previous ones.
Thus, it appears that the coverage rates are deceptive. It is possible
that many inaccessible areas or mobile populations (nomads,
brick kiln workers, etc.) are not a part of the denominator at all.
During the first year, there was some attempt to estimate the
eligibles. However, this has been given up as being impractical.
In the absence of a reliable denominator, all coverage figures are
at best guess work. As we reach the final lap, the focus is on
reaching the unreached and covering the last 5% to 10%. For this,
a list of eligibles would be very useful in tracing the unimmunized.

Social mobilization. There is no doubt that, for a health
programme, polio elimination in India has seen unprecedented
social mobilization. In Cuba, due to its own unique socio-political
system, questions are not raised. India's size and diversity present
a scenario which is in contrast to that in Cuba. It is hoped that the
lessons learnt during this programme by all stakeholders would be
useful for other health and development programmes.

Choice of strategy. There is always more than one approach to
a goal and a difference of opinion is possible. Incidentally, Cuba
devised its strategy because it was dependent on the USSR for the
vaccine. The supply was never regular. This raises the crucial
issue of self-sufficiency in production of vaccines. Fortunately,
India produces almost 90% of its vaccine requirement for routine
immunization.
There is international pressure on India to accelerate its polio

elimination efforts because even those countries which have
eliminated poliomyelitis have to continue routine vaccination till
the world is free of the wild virus. Therefore, the quickest strategy
has been adopted. Scientifically, it is not necessarily the best. As
there is no shortage of vaccine, the decision has been taken to
flood the country with vaccine virus so that the wild virus does not
survive. There is a lesson here. Since Cuba was quick to see the
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possibility and identify the correct strategy using its own scien-
tific strength, it could eliminate polio at its own speed and at its
own cost. India has been denied this right because it failed to
exploit its full potential. This is a scathing indictment of its
scientific community and politico-administrative system.

Epidemiological lessons
Need for intensification. In order to hasten the process of

elimination, national immunization days (NIDs) have been in-
creased to four all over India and to six in the high-risk states. The
stated reason for this is that it will prevent the accumulation of too
many susceptible children during the interval between January
and December.' However, unlike in Cuba, there has been no
attempt to test this hypothesis. It appears to be a tacit admission
of poor coverage by routine immunization. This 'intensification'
of the campaign has met with resistance from 'health depart-
ments', both academics as well as administrators. The academics
question the rationale of the process whereas the administrators
resent the strain it imposes on the health system. This could have
been avoided had the government taken steps to justity the need
for intensification.
This has led to a situation within the country, whereby states

such as Kerala, which have done their homework thoroughly,
resent the fact that they too have to do four rounds during the
campaign. There is clearly a case here for more flexibility and a
need for region-wise/state-wise data to decide the local strategy
rather than using a sledgehammer approach. Cuba had to keep
changing its eligibles, as well as vaccine strengths so as to
maintain its polio-free status.

Ascertainment of polio-free status. The most fascinating as-
pect of the article is the scientific rigour in ascertaining that wild
virus transmission had been interrupted in Cuba. It is doubtful that
we in India could ever say with confidence that the transmission
has been interrupted.

Future issues
We need to consider carefully the issue of vaccine-associated
poliomyelitis (VAPP). Cuba, with a total of 64 million doses over
35 years had 18 cases of VAPP. We seem to be using more than
ten times that number of doses every year. Therefore, the issue of
VAPP will assume greater importance. It is a price that we have
to pay for choosing an OPV- rather than IPV-based strategy.
These issues are already being raised by academicians.' Both the
state and the scientific community have to share the responsibil-
ity. Adequate facilities for their rehabilitation must be made.
As we progress towards a polio-free India, we need to intro-

spect about the contribution of each stakeholder in achieving this
goal.
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