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The quest for a vaccine 
Fred Robbins 

A century ago, "infantile 
paralysis".,had a low mortality 
rate and r6rely caused 
paralysis. Then the character 
of poliomyelitis changed. 
Faced by a much more 
crippling disease, medical 
science urgently needed to 
discover safe and effective 
vaccmes. 

F orty years have elapsed since 
the field trial of the killed 
poliomyelitis vaccine (KPV), 

developed by Jonas Salk, resulted in 
the first safe and effective vaccine 
becoming available for general use. 
Some years later the live attenuated 
vaccine of Albert Sabin (OPV) 
became available. In the space of 40 
years, poliomyelitis has largely 
disappeared from the industrialized 
world and, on 29 September1994, 
eradication or "the interruption of 
transmission" of polio from the 
Americas was certified. 

The polio viruses have probably 
been parasites of man for thousands 
of years. Until the latter part of the 
19th century, polio was endemic 
throughout the world. Most people 
became infected early in life but only 
1 in 100 or fewer of infected persons 
developed paralysis. Thus it was 
truly "infantile paralysis", with a low 
mortality rate and residual paralysis 

The key to polio eradication is ensuring that a safe and effective vaccine reaches every child in the 
world. 

largely limited to very young 
children. The non-paralytic polio 
virus infection resulted in life-long 
immunity to the disease so that most 
of the population were immune from 
an early age. 

The disease began to change its 
character in the late 19th century in 
the industrialized countries. It 
occurred in epidemics in the summer 
and early autumn in the northern 
hemisphere. The first major 
epidemic was described by Medin 
in Stockholm in 1887. Epidemics 
began to occur throughout the indus
trialized world and the age incidence 
of paralytic disease steadi ly in
creased, resulting in a more severe 
disease and more patients with 
involvement of the muscles of respi
ration. These were the patients who 
required care in a respirator or "iron 
lung" and among whom the mortality 
rate was highest. Many of the respi
rator patients who survived were 
severely crippled and some required 
respiratory assistance for the remain
der of their lives. 

In 1909, Landsteiner and Popper 
were able to transmit polio to mon-

keys by inoculating directly into the 
brain a suspension of central nervous 
system tissue from a fatal polio
myelitis patient. The infectious 
agent was later shown to be a small 
virus which is one of the entero
viruses, and the disease proved to be 
primarily an infection of the 
gastrointestinal tract. Virus was 
present for a few days in the patient's 
throat and for as long as several 
weeks in the faeces . Two groups of 
United States investigators in 1936 
prepared vaccines from the brain and 
spinal cord of infected monkeys 
which were treated to inactivate the 
virus. Hundreds of subjects were 
vacci-nated but some developed 
paralysis, presumed to be caused by 
virus that had escaped inactivation. 
These experiments were promptly 
terminated and further progress in 
polio prophylaxis awaited technical 
advances. 

A safe vaccine at last 
With the report in 1949 from Enders' 
laboratory at the Boston Children 's 
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Hospital that polio virus could be 
grown in cultures of a variety of non
nervous tissues, the means were at 
hand to produce safe and effective 
vaccines. It was five years later that 
the Salk killed vaccine, prepared 
from virus grown in monkey kidney 
cell cultures and inactivated with for
malin, became available. The 1954 
field trial , which showed it to be safe 
and effective, involved almost two 
million children in Canada, Finland 
and the USA. 

With the availability of an effec
tive vaccine, many countries and 
communities embarked upon vacci
nation campaigns with encouraging 
results. Indeed, in Sweden, where a 
high polio vaccination rate was 
rapidly achieved, paralytic polio dis
appeared within a few years and the 
virus could no longer be detected in 
the environment. However, for much 
of the world the KPV was not the 
ideal product since it required 
needles and syringes and was 
relatively expensive. 

In 1960, the Sabin live attenuated 
vaccine (OPV)- delivered orally
became available and was adopted as 
the vaccine of choice by the USA 
and many other countries because of 
its ease of administration, low cost, 
the multiplier effect of transmission 
from vaccinees to their unvaccinated 
contacts, the greater effect upon the 
susceptibility to reinfection and the 
lower cost. It did however, have two 
disadvantages. The vaccine is 
sensitive to inactivation by heat and 
therefore must be refrigerated during 
transport and storage, which can be a 
serious problem in many tropical and 
less developed countries. Also it was 
discovered that a rare recipient or 
contact developed paralysis due to 
the vaccine virus. This was a small 
but definite price to be paid for a 
very great benefit to society. Thus, 
by 1960 two effective and relatively 
safe vaccines were available. Within 
the next 10 to 20 years, polio was 
eliminated from most industrialized 
countries, but persisted as an 
endemic disease in the less 
developed countries where most of 
the world 's population live. 

jonas Salk , who developed the first safe and 
effective vaccine to be made available For 
general use. 

In 1985, the Pan American Health 
Organization (PAHO) announced the 
goal of eradicating polio from the 
Americas. The polio eradication pro
gramme was coordinated by PAHO 
but a great deal of effort to organize 
and carry out the programme was re
quired within each country. There 
had to be strong political support 
since a significant part of the cost 
was borne locally in spite of financial 
support from many partners, includ
ing Rotary International. The Rotary 
Clubs provided substantial financial 
assistance, and their members 
volunteered their help. 

The programme for eradication of 
polio from the Americas was extra
ordinarily successful. The last case 
of polio due to wild virus in the 
Americas occurred in Peru in August 
1991. A special commission in each 
country reviewed their country 's data 
and in August 1994 all reported that 
they were satisfied that the virus had 
been eradicated from their country. 
On 29 September, at PAHO head
quarters in Washington DC, the 
International Commission to Certify 
Eradication of Polio from the 
Americas concluded that wild polio 
virus transmission had been inter-

IS 

Albert Sabin discovered the live attenuated 
polio vaccine - OPV- today massively used in 
campaigns throughout the world. 

rupted in the Americas, which 
means that eradication has been 
achieved. The Americas have 
shown what can be done. The rest of 
the world must follow suit so that we 
can achieve the WHO goal of a 
polio-free world by the year 2000. 
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