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The Americas take the lead 
by Carlyle Guerra de Macedo 

Regional Director for the Americas 

and Ciro A. de Quadros 
Regional Adviser for EPI, WHO's Regional Office for the Americas 

WHO and its Member States have embarked on a worldwide effort to 
wipe out poliomyelitis from the planet by the year 2000. In setting 
their target ten years ahead - in 1990 -the Americas take the lead, 
and their experience, as described here, is a particularly striking 
opening for this special issue of World Health on polio eradication. 

T
he long-term objectives 
of the Expanded Pro
gramme on Immuni
zation (EPI) are: to 
reduce morbidity and 

mortality from diphtheria, whooping 
cough, tetanus, measles, tuberculosis 
and poliomyelitis by providing immuni
zation services against these diseases 
for every child in the world by 1990 
(other selected diseases may be 
included when and where applicable); 
to promote countries' self-reliance in 
the delivery of immunization services 
within the context of comprehensive 
health services; and to promote region
al self-reliance in matters of vaccine 
production and quality control. 

In May 1985 the Pan American 
Health Organization (PAHO) 
launched an initiative to eradicate the 
indigenous transmission of wild polio
virus from the Americas by 1990, to 
promote even further the development 
of EPI, and to set up a surveillance 
system at regional and national levels. 

The strategy of EPI and the efforts 
to eradicate polio from the Americas 
are based on achieving and maintain
ing high immunization coverage and 
strengthening surveillance to detect 
and investigate every suspected polio 
case and institute immediate control 
measures. This is achieved through 
three complementary activities: routine 
delivery of vaccination at every health 
facility or even every contact with the 
target population, national vaccination 
days using oral poliomyelitis vaccine in 
all polio endemic countries - this is 
also an opportunity to deliver the 
vaccines against the other diseases 
covered by EPI - and finally, the 
"mop-up" operations or house-to
house vaccinations with oral polio 
vaccine in those areas where the wild 
poliovirus is still believed to be 
circulating. 
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These activities are implemented 
with good laboratory support and 
within the overall hemispheric strategy 
of decentralisation of the health 
services and organization of the local 
health systems. 

Several agencies support this initia
tive. Among these are the U.S. Agency 
for International Development 
(USAID), the Inter-American Develop
ment Bank (lOB), UNICEF, Rotary 
International, the Canadian Public 
Health Association (CPHA) and 
PAHO. These institutions have com
mitted themselves to contribute a total 
of around US$90 million during the 
five-year period from 1987 to 1991. 
However, their funding represents a 
little less than 20 per cent of the 
estimated overall Programme costs of 
around US$520 million. It can be 
deduced from this that immunization 
is a high priority for these nations . 
of the Americas which themselves 
provide the primary support for 
immunization. 

During 1988, the Region of the 
Americas reached coverages higher 
than 60 per cent for each of the 
vaccines included in the Programme, 
OPT, measles, polio (OPV), and BCG 
vaccines. Only a decade ago, when this 
Programme was launched, the cover
age rates for these vaccines ranged 
from lower than 20 per cent to around 
40 per cent. This achievement is an 
overall historic high for vaccination 
coverages for all EPI antigens, and is a 
major accomplishment in public 
health. These increased coverages are 
reflected in the decline in the incidence 
of all the EPI diseases, but especially 
polio. Regarding measles, which is not 
yet under control in the Region, each 
new epidemic yields fewer cases than 
the previous one, and this indicates a 
declining trend. 

These increases in immunization 

coverages are very important. But we 
must keep before us the paramount 
fact that, in the Americas, nearly four 
million children are born every year 
who do not receive the full benefits of 
immunization. 

What is the situation of polio in the 
Western Hemisphere today? It is note
worthy that polio surveillance in the 
Americas has reached very good levels 
of efficiency in the last four years and 
particularly in 1987 and 1988. This 
trend is reflected by increases in 
reported polio cases and a decline in 
confirmed ones. More specifically, 
cases reported as suspected or prob
able polio rose from around 1,000 in 
1985 to nearly 2,000 in 1988, while 
confirmed cases in the Americas 
declined from nearly 1,000 in 1986 to 
around 340 in 1988. Some 100 cases 
are now projected for 1989, most 
probably a smaller number than for 
any other WHO Region this year. 

Decline of wild poliovirus 
Regarding wild poliovirus, we have 

analysed data from 1987 through the 
24th week of 1989, and we have 
observed a decline and limitation in 
the circulation of the virus. Once again, 
we observed the increase from 1987 to 
1988 in the numbers of specimens 
collected from probable cases of polio, 
but the number of positive isolates 
remained at the same level. In 1987 
around 1,500 specimens were pro
cessed, of which 42 were positive for 
wild poliovirus; in 1988 almost 4,300 
specimens were processed, of which 
only 50 were found to be positive. 

From the data available it seems 
that, at the end of 1988, the transmis
sion of wild poliovirus was confined to 
northeast Brazil, the Andean countries 
except for Bolivia, and Mexico. In 
1988, wild poliovirus circulation could 
not be identified in southern Brazil, in 
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any of the southern cone countries, 
Bolivia, Central America, or in the 
Caribbean. During the first 41 weeks of 
1989, more than 1,152 specimens 
were processed; only 11 were found to 
be positive for wild poliovirus. 

Furthermore, the number of 
infected areas has diminished. The 
Region contains nearly 14,000 coun
ties. In 1986, more than four per cent 
of these counties, or 544, had wild 
poliovirus infections. Yet in 1988 fewer 
than two per cent of the counties, or 
236, were infected. For 1989, it is 
estimated that poliovirus will be found 
to infect less than one per cent of the 
counties. 

What are the lessons we are learning 
that can empower the countries of the 
Region to adjust and expand their 
programme strategies so as to achieve 
the overall EPI goal of universal 
childhood . immunization, and to 
ensure that the transmission of wild 
poliovirus is interrupted by the end ! 
of 1990? ~ 

«) 

Firstly, it is critically important to " 
decentralise both the analysis of ...__

0
0 

information as well as the financial 
resources. The analysis of coverage at ~ 
county or municipality level, as seen ~ 
from the experiences in several coun- ~ 
tries, indicates that resources can best 
be reallocated on a basis of this 
information. Once these data are 
utilised to make programme 
adjustments, the numbers of counties 
with low coverages tend to diminish 
and the counties with high coverages 
tend to increase. This is best illustrated 
with data from Colombia: in 1985 over 
half of its counties had coverages 
below 60 per cent; by the end of 1988 
only around 15 per cent (or 157) of its 
counties had coverages lower than 
60 per cent. 

Reporting centre network 
The organization of a network of 

reporting centres that are most likely to 
see cases of poliomyelitis is a critical 
part of this decentralisation effort, and 
at this moment over 60 per cent of 
these institutions are reporting 
regularly, every week, the presence or 
absence of suspected cases of polio, 
which allows epidemiologists at 
provincial or district level to take 
the necessary actions of investigation 
and control. 

The decentralisation of financial 
resources has led to significantly 
greater coverages in very short times 
after funds were distributed directly to 
local health areas. Recent experience 
in Guatemala provides a truly salutary 
example of the opportunity thus pro- ~ 
vided. The coverage rates for Guate- ...__0~ malan children less than one year old, ;I: 

for measles, DPT-3 and OP\1-3, rose ~ 
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By improving case reporting and keeping careful records of immunizations. 
countries can increase the coverage of their national programmes. 
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quickly and dramatically. The coverage 
rates from January to September 1988 
were around 40 per cent for these 
three vaccines. However, the coverage 
rates from January to December 
1988 were around 60 per cent, a 
20 percentage point increase in only 
a three-month period after funds 
were allocated directly to the local 
health areas. 

Decentralising both the analysis of 
information and the distribution of 
financial resources can thus contribute 
potently to developing and strengthen
ing local health systems and their 
health infrastructures. 

The second lesson we have learnt is 
to eliminate missed opportunities to 
vaccinate. Studies conducted in several 
countries in the Region have shown 
that nearly half of the eligible children 
who visit health facilities do not receive 
the benefits of immunization. The 
main reason has been the false contra
indications given by the attending 
nurses or physicians. Another major 
reason is related to logistics, particu
larly fla\AIS in the availability, supply, 
and distribution of vaccines, syringes 
and cold chain equipment. These 
factors must be eliminated so that 
routine health services can increase 
their coverages and reduce dropout 
rates between initial vaccinations and 
follow-ups. 

The third lesson is that the Pro
gramme must move more aggressively 
toward the control or elimination of 
diseases. As the Western Hemisphere 
succeeds in eradicating polio, more 
attention and higher priority should be 
given to the elimination of measles 
and neonatal tetanus. 

Regarding measles, Cuba has 
targeted this disease for elimination by 
1990, and the data from that country 
indicate that its transmission may 
already have been interrupted. The last 
reported measles case in Cuba in 1989 
was detected in February, despite 
increased and intensified surveillance. 
A Plan for the Eradication of Measles 
from the English-speaking Caribbean 
has recently been completed, and 
these efforts could begin by early 1990 
if funds become available. As we have 
learned from these two experiences, as 
well as from the efforts to control 
measles undertaken by the United 
States and Canada, the Americas can 
lead the way in eliminating this disease. 

As for neonatal tetanus, all but five 
countries in the Americas have already 
identified their areas where it is ende
mic. Fewer than half of the women of 
childbearing age in the Region live in 
areas with the highest endemicity. As 
the World Health Assembly has recom
mended, what is now needed is the 
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The role of laboratory support in the 
fight against poliomyelitis cannot be 
over-emphasised. 

aggressive vaccination of all women of 
childbearing age who reside in those 
areas, so as to eliminate this disease by 
1995. It is now very clear that vaccinat
ing fewer than half of all woinen of 
childbearing age in the Region can 
greatly reduce mortality from neonatal 
tetanus; this will have a very important 
impact on overall rates of infant 
mortality. 

The eradication of polio, which can 
be achieved by the end of 1990, as 
well as the elimination of measles and 
neonatal tetanus, which can already be 
foreseen in the next decade, will be 
important achievements for the coun
tries of this hemisphere. These accom-

The Americas take the lead 

J 
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plishments will not only improve the 
lives of the people of the Region but 
will also prepare and enable the health 
infrastructures to deliver other inter
ventions. The participation and colla
boration of all sectors of society in all 
countries will . be fundamental for the 
achievement of these objectives. Pedi
atric associations in particular should 
play a vital role in these efforts. 

The epidemiological data are now 
becoming available to policy makers. 
The technologies are effective, efficient 
and affordable. EPI requires a long
term commitment to immunization 
efforts, and this in turn calls for 
ensuring political will, regardless of the 
circumstances or changes that may 
occur. We can then produce the 
breakthroughs that are needed to 
achieve what we intend, and these 
diseases can at last be conquered. • 
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part and 111rce1 of EPI 
At the World Health Assembly last May, WHO unveiled its plan 
to eradicate poliomyelitis by the year 2000. In an interview given 
to our colleague Ruth Landy, Or Ralph Henderson, head of the 
WHO Expanded Programme on Immunization (EPI), explained 
that, without the system established since 197 4 under this 
programme, we could never have dreamt of polio eradication. 

Dr Ralph Henderson: In the last 
decade or so we have transformed 
public health in many developing 
countries by providing, for the first 
time, immunization against six "killer" 
diseases of childhood: diphtheria, per
tussis, tetanus, measles, tuberculosis, 
and poliomyelitis. In 197 4, when the 
Expanded Programme on Immuni
zation (EPI) started, less than five per 
cent of children in developing coun
tries were benefitting from the vaccines 
that are in such widespread use in 
industrialised countries. Today this 
coverage is some 60 per cent, and we 
are shooting to reach 80 per cent or 
more of all children in the world - and 
that means all children in the 
developing countries, too - by the end 
of 1990. 
World Health: Why has the world 
community decided it is ready to try to 
achieve polio eradication in particular? 
RH: We have got some excellent 
vaccines, and we have seen a virtual 
disappearance not only of the disease 
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but of the wild virus in many of the 
industrialised countries. However, 
polio is going to be a much more 
difficult disease to eradicate than 
smallpox was - Or D. A. Henderson, 
who led the worldwide successful effort 
against smallpox in WHO in the 1970s, 
explains why in this issue - but we 
think we can do it, provided we start 
now. Another reason for choosing 
polio is that it is a disease that is not 
only feared, but it is a disease you love 
to hate. It strikes mainly young child
ren, most of them in their first five 
years of life, some even in their first 
year. And it does not kill very much, 
but it does cripple, and the crippled 
child in developing countries will often 
be seen crawling along the sidewalk, 
begging, selling pencils. Poor countries 
cannot always afford rehabilitation 
services for those children, who live 
lives which may be shortened because 
of their paralysis, and are really in a 
very distressing state. So we have a lot 
of enthusiasm from people who would 

like to see us get rid of it. 
WH: How many children are affected 
at this point, and when should a child 
be vaccinated to protect it against 
polio? 
RH: Over 40 million children are 
infected by the virus, most of whom 
have not got paralysis, but unfortu
nately 200,000 children are paralysed 
each year by the disease. 

When should children be immu
nized? We would like to start polio 
immunization in the industrialised 
countries with the first dose of OPT, 
the vaccine against diphtheria, per
tussis and tetanus. Polio and OPT, 
given together, work very well. In 
countries where polio still exists, we 
would like to give the first dose of the 
oral polio vaccine at birth, or as soon 
as possible afterwards. It does not 
mean that we necessarily have to go 
out and find each child at the time of 
birth, but it does mean that a child at 
any age, who is seen by a health 
worker, is never too young to be given 

W ORLD HEA LTH , December 1989 



EPI is combating six "killer" diseases. 
But polio is the one most people love to 
hate, because it cripples children -
especially in countries which can rarely 
afford rehabilitation services. 

the polio vaccine. Three doses should 
be given, spaced at about a month 
apart. Health workers should induce 
parents to seek immunization services 
early for their child, so that the disease 
does not strike before the immuni
zation can be given. 
WH: Are some parts of the world 
making faster progress than others? 
RH: The Region of the Americas - in 
part because it has relatively well
developed health services compared to 
some other regions - took the lead in 
this. They are probably going to make 
it by the end of 1990. It is odd because 
Europe, of course, is the Region that is 
most advanced with its health services, 
and you would think, my goodness, 
isn't the Region of Europe already free 
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of polio? And it turns out, no, it isn't. 
Parts of the Soviet Union, for 

instance, have all the problems of a 
developing country, and there are 
indeed scattered cases of polio in 
some remote parts of that country. 
Many other countries in Europe are 
probably polio-free, but we cannot 
document it. They haven't done the 
rigorous testing of virus specimens 
from each suspected case, and an 
interesting part of our programme now 
is to encourage them to document 
each case they have got. I think we are 
going to see Europe free of polio by at 
least 1995. So the Americas and 
Europe are two leaders. 

A country like China, with one-fifth 
of the whole global population, is an 
extraordinary case. It has just done an 
incredibly successful immunization pro
gramme. It reached a level of 96 per 
cent coverage with a third dose of 
polio just this last year, and has 
confined the polio-infected areas to a 
few remote areas. So, China is going 

WHO/ L Matlowski 

to add its voice to the countries who 
clamour for polio eradication in the 
rest of the world. 
WH: Dr Henderson, what are the 
greatest challenges for the EPI that this 
polio eradication effort brings? 
RH: Sustained ability of the pro
gramme to maintain immunization 
levels is a major challenge. I see the 
polio initiative as being a major force in 
ensuring that we will sustain the 
enthusiasm and the focus of the 
programme. 

It is difficult for us to be sure that 
communities, mothers, teachers, com
munity leaders are sensitised to the 
priority of immunization and, again, we 
hope we can do that through the polio 
initiative. Another challenge is posed 
by the children who unfortunately are 
crippled by polio, those that we have 
not been able to reach quickly enough 
with our vaccines. So, we are now just 
beginning a community-based rehabili
tation effort. A mother who has a child 
who has been recently infected can 
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learn very simple exercises that she can 
go through with her child each day, to 
prevent that . child from developing 
malformations. An additional advan
tage of this rehabilitation effort will 
bring us into intimate contact with 
families and communities, and add a 
very important dimension to the pro
gramme. 

Apart from those· social kinds of 
issues, there are some technical ones 
too. Although they are good, the 
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The schedule for polio protection calls 
for a first dose as soon as possible after 
birth (above), then two more doses 
about one month apart. A child in 
Myanmar (Burma) being immunized 
against tuberculosis (right), one of the 
target diseases of the EPI. Unhealthy 
water (far right) can cany the polio
virus; detecting this virus in the environ
ment will be one of the challenges of the 
eradication eHorts in the next decade. 



vaccines are not perfect. The oral 
vaccine is not as heat stable as we 
would like, and does not always work 
as perfectly as we would like. We 
would like to do some research on a 
better vaccine. We might be exper
imenting with using the oral, or Sabin, 
vaccine, together with the inactivated, 
or Salk, vaccine. There has often been 
a real war between the people who are 
using the oral vaccine and the inacti
vated vaccine, each one thinking theirs 
was the best. It turns out that both are 
very good, and we will be looking at 
ways of combining the two to get the 
best advantages of both. 

How can we be sure? 
Another technical problem is, how 

are we going to tell when the virus is 
eradicated? We have to develop very 
good search techniques to detect the 
virus in the environment and to test 
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Polio eradication: part and parcel of EPI 

our search capability in the next 
decade. 
WH: How will you be able to tell the 
world that the polio virus has indeed 
been eradicated from the face of the 
earth? 
RH: Our expectation is that we will 
follow much the same pattern that we 
did with smallpox. We will be searching 
as hard as we can and there will come 
a time when we will have not found a 
single virus. Then we will start a period 
of waiting, looking, trying to be sure 
that we were not just mistaken, that 
there was not some odd pocket of 
virus around. I presume that we may 
want to offer incentives so that there is 
real active search for the virus. Then 
after a period of two to three years, if 
we have not found anything indicating 
that the virus was there, we would 
finally say: OK we are convinced there 
isn't any more disease, there isn't any 

more virus, the disease has been 
eradicated. 
WH: Is this your greatest challenge 
so far? 
RH: Yes and no. The whole challenge 
was creating a programme like the 
Expanded Programme on Immuni
zation, a system that works so well. 
Without this system we never could 
have dreamt of polio eradication. It 
would obviously be a tremendous 
triumph to eradicate polio. But I ·am 
also very proud to have a system that 
will not only deliver polio vaccine, but if 
we get a malaria vaccine, if we get an 
AIDS vaccine, if we ever have other 
vaccines that are very important, we 
can deliver all of those through the 
programme. We can perhaps look for
ward in the next century to measles 
eradication, so I feel as loyal to the 
whole system and as proud of it as I do 
about its specific accomplishments. • 

9 

sacchip
Sticky Note



A disease consigned 
to the history books 

by Anatolij Vasilievich Pichoushkov 

A
fter World War 11, the 
streets of the broken 
and deserted towns of 
Europe witnessed the 
return of soldiers 

crippled on the battlefield, but also saw 
an increasing number of children and 
adults who walked with a strange gait, 
with paralysed arms or legs, twisted 
torso or paralysis in other groups of 
muscles. And so poliomyelitis, an infec
tion causing invalidity and death, 
added to people's troubles in that 
difficult post-war time. The other 
names of this disease - infectious 
infantile paralysis, epidemic infantile 
paralysis - show that this epidemic 
infection strikes the central nervous 
system, and usually affects young 
children, although adults too can 
suffer. 

Under normal conditions, animals 
are not affected by polio. The infection 
is therefore transmitted by either 
human sufferers or human carriers. 
The causative agent is transmitted 
mainly through the fecal-oral route. 
Foodstuffs are particularly important 
here. Dirty hands transmit the infec
tion, as do contaminated linen and 
household objects, and the virus can 
be transmitted in airborne droplets. So, 
apart from immunization, polio pre
vention must focus on general sani
tation and hygiene, personal 
cleanliness, prevention of contacts 
between polio sufferers and healthy 
children, fly control, and compulsory 
boiling of milk and water. 

The high incidence of the disease in 
practically every country in the 1940s 
and 1950s caused great concern 
among health workers and in the 
community at large. The intense cre
ative activity of some of the greatest 
scientists in the world revealed the 
secrets of the causative agent, and the 
pathological processes in the organism 
of its victim. 

The causative agent of the disease 
was named poliovirus, and there are 
several varieties. As vaccines were 
being developed for specific protection 
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against poliomyelitis, it transpired that 
immunity to one type of poliovirus did 
not guarantee immunity to the others. 
A vaccine had to be found that would 
confer immunity from all three types of 
virus. The American scientist Jonas 
Salk produced the first vaccine, pre
paring it from viruses grown on the 
liver tissue of monkeys. When the 
vaccine viruses were inactivated, they 
retained their immunogenic properties. 

Or Anatolij Vasilievich Pichoushkov 
is Departmental Head at the 

Directorate of Epidemiology of the 
Ministry of Health of the USSR. 

This was a great step forward in the 
technology of polio prevention. The 
vaccine was ready: Jonas Salk tested it 
on himself and on volunteers, mostly 
students who wished to take part in 
this important experiment. No side
effects were noted in adults, but the 
vaccine was meant mainly for children. 
How would the child's organism react 
to such a powerful virus, even though 
the virus was dead? Or Salk injected 
his own sons. It was only after that that 
he passed on the method for prepar
ing the vaccine to private pharma
ceutical companies in the USA. 
Unfortunately, one of the firms misap
plied Salk's method and prepared 
vaccine containing live virus, which 
infected inoculated children. There 
was a public outcry and the media 
reacted sharply. A court case reviewed 
the facts and cleared Salk and his 
vaccine. 

Scientists established the truth and 
rebuilt public confidence in the vac
cine. Mass vaccination continued and 
brought great gains. Soviet scientists 
played a significant part in this "rehabi
litation." Mihail P. Chumakov and his 
team quickly assimilated the tech
nology and organized rapid produc
tion of vaccine and the inoculation of 
eight million Soviet citizens. They 
made detailed observations of the 
organism's reaction to the vaccine, and 

Research scientists in the USSR have 
made major contributions to vaccine 
technology. 

its immunological and epidemiological 
effectiveness. The results obtained 
were encouraging, but scientists conti
nued their research for a still more 
effective vaccine. 

Albert Sabin began to develop a live 
vaccine. The problem was that of 
obtaining non-virulent but highly 
immunogenic viruses - and he solved 
it. After testing the vaccine on animals, 
Sabin tried it on himself and then on 
his daughters; this was another drama
tic episode in immunology, as Sabin 
anxiously waited for days and weeks. 
The children were the first to be given 
live attenuated polio virus. Their 
health, the invention and the vaccine 
hung in the balance. 

The work of the scientists continued. 
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Neurologists under Sabin established 
that the viruses multiply in the intestine 
and cause the disease when they 
penetrate the spinal cord. The logical 
solution was to introduce the vaccine 
orally so that it could multiply in the 
intestine and produce immunity. This 
proved to be the correct approach and 
it set the course of further research 
and wide-scale use of the vaccine. 

The Soviet scientists Mihail Chuma
kov and Anatolij Smorodintsev played 
a crucial role in this work. A research 
institute was established in Moscow for 
the study of poliomyelitis and produc
tion of vaccine. The hard work conti
nued. Vaccine prepared from live virus 
has indisputable advantages, but there 
were possible risks: attenuated vaccine 
might become dangerous again, its 
virulence might return; and children 
might be infected by the newly danger
ous virus. Animal testing was com
pleted, but polio is special to mankind. 
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The two scientists tested the vaccine 
on themselves and there were no 
ill-effects. Yet in the course of develop
ment within the human organism, the 
vaccine virus might revert to its original 
form. The scientists took multiple 
doses of the vaccine, and then Smoro
dintsev inoculated his grand-daughter. 

Mass campaign 
Between 1959 and 1969 a mass 

campaign of polio immunization was 
initiated in the Soviet Union, using live, 
oral poliomyelitis vaccine. Soon more 
than 77 million people between the 
ages of two · months and 55 years had 
been immunized, and the ultimate 
coverage of children in the target 
age-group was 98 to 99 per cent. The 
incidence of polio decreased sharply, 
and presently it was eradicated from a 
number of Republics. No cases of polio 
have been notified in Estonia since 
1962, in Latvia since 1964 and in 

Lithuania since 1966. From 22,054 
cases in 1958, the incidence fell to 128 
cases in 1968. In 1988, there was a 
total of 165 new cases in the whole of 
the Soviet Union, 118 of them in the 
three Republics of Uzbekistan, Azerbai
jan and T urkmenia. 

But why were the hopeful results of 
the early years followed by stagnation? 
In the early stages, the popularity of 
polio vaccination made organization 
relatively easy. There was no need to 
explain its advantages, since parents of 
small children were careful to observe 
the vaccination timetables. But the 
subsequent fall in incidence to a few 
dozen cases a year led adults and 
parents t0 drop their guard, so that in 
some areas there were outbreaks of 
the disease and in others a low but 
steady annual incidence. The epidem
iological situation in the Soviet Union 
has not changed for many years, while 
many countries of the world have 
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A disease consigned to the history books 
declared polio eradicated. In 1988, 25 
of the 32 European countries had no 
cases; of the 220 new cases, 197 
occurred in Israel, the Soviet Union 
and Turkey. 

The Ministry of Health of the USSR 
has put forward its own national 
eradication programme over the next 
few years. This naturally differs from 
that of other countries because of the 
variety of social and climatic condi
tions, the level of incidence and other 
factors. In regions with the highest 
incidence, there will be a single cam
paign for mass vaccination of all 
children, while in others there will be 
strict observance of maximum vaccine 
coverage of all children in the target 
age-group. Clinical and laboratory 
diagnosis of polio has been unified, 
and centres for further training of 
medical personnel in diagnosis and 
treatment have been designated. A 
"told chain" for transport and storage 
of vaccines is in place. Each Republic is 
to prepare a plan of action for eradi
cation on its own territory, designating 
laboratories for serological and virolo
gical diagnosis. Certain sectors of the 
population will of course be targeted 
for a large-scale information cam
paign in the press, on radio and on 
television. 

Eradication of polio in the USSR is 
of great political and social signifi
cance. It will be a great tribute to Salk, 
Sabin, Chumakov and Smorodintsev if 
we succeed. Perhaps our descendants 
will only learn about the disease 
from history books, and they will say 
"Our ancestors in the ·twentieth 
century suffered from something called 
poliomyelitis." • 

'\ 

Dr Jonas E. Salk (above) produced an injectable inactivated vaccine against 
polio in 1951, and Dr Albert Sabin (below) a live oral vaccine later in the 
1950s. These breakthroughs by U.S. scientists were followed up worldwide 
and, particularly in the USSR, vaccine production was geared up for mass 
immunization. 
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The polio virus and the vaccines 

T
hirty-five years ago, the 
only way to fight polio 
was through the use of 
iron lungs, braces and 
palliative support for the 

victims. Now we have specific preven
tive weapons, and we dare to envision 
the astonishing possibility - even prob
ability, if the social will of the world's 
nations is strong enough and wise 
enough - of totally eradicating this 
scourge of infants and children from 
the world. These weapons are the 
vaccines which will help us to eliminate 
the poliovirus altogether. 

The po&oviruses 
The polioviruses, among the small

est of the viruses that infect humans, 
are among the most-studied of animal 
viruses - studies spurred on by the 
grave threat of paralysis they pose, 
particularly to young children. They 
are members of a large group, entero
viruses, within the picornavirus family. 
They are transient inhabitants of the 
enteric tract, where they multiply 
extensively at specialised sites in the 
throat and intestine. The largest per
centage of infections do not cause any 
symptoms, or cause only mild illnesses. 

It has long been known that there 
are three antigenic types of poliovirus, 
types 1, 2 and 3. Between strains 
within each type there are also 
differences that can now be delineated 
in great detail by use of newly 
developed tools of molecular biology, 
such as reactions with highly specific 
monoclonal antibodies, or actual 
determination of the sequence of the 
individual components in the viral 
RNA genome. Some of the new 
methods permit accurate determin
ation of the origin of a strain - for 
example, whether it is imported or 
endemic, whether vaccine-derived or 
wild. Because recognising such distinc
tions has become very important in 
tracing the origin and circulation of a 
single poliovirus strain, each isolate 
should be identified and labelled ini
tially as to serotype, country (or city), 
strain number, and ~ear of isolation. 
For example, P1/Houston/23/62 
designates a type 1 strain, number 23, 
isolated in Houston in 1962. 

The polioviruses are stable viruses, 
even in an acid environment. They are 
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by Joseph L. Melnick 

inactivated by heating at 50oC for 30 
minutes, but can be stabilised by the 
addition of magnesium chloride. This 
property has been used to lessen the 
loss of potency of live poliovirus vac
cines in circumstances where refriger
ation is limited. In water and sewage, 
polioviruses can survive for long 
periods. When in a purified state, they 
can be inactivated by a dilute chlorine 
solution (0.1 part per million), but 
when in human faeces or in · sewage, 
they can survive in the presence of 
much higher concentrations of 
chlorine than are currently used for 
treating drinking water. 

A brief glance at the course of 
natural infection by wild polioviruses 
and the resulting natural immunity 
points up the features needed in 
vaccines, and the ways in which 
vaccine-induced immunity can provide 
protection against paralytic polio
myelitis. The virus enters through the 
alimentary tract (usually by a fecal/ oral 
avenue). As it multiplies in the body, it 

Bectron microscope photo of the polio
virus - a tiny organism that still cripples 
children for life. 

appears in the throat for a few days, 
and particularly in feces for several 
weeks or even months. Secondary 
spread in the body occurs through the 
bloodstream to other susceptible 
tissues. At this stage the virus may 
spread to the central nervous system. 
In about one infection in 100, the CNS 
is so severely damaged that permanent 
paralysis results. 

Joseph L. Melnick is Professor of 
Virology and Epidemiology and 

Director of the WHO Collaborating 
Centre for Virus Reference and 

Research, Baylor College of Medicine, 
Houston, USA 

Immunity is permanent to the polio
virus type causing the infection, but not 
to the other types. Passive immunity is 
transferred from mother to offspring. 
The maternal antibodies gradually dis
appear during the first six months of 
life, and may be considerably reduced 
even in the first two or three months. 
This can mean that in areas where 
there is early, frequent and heavy 
exposure to wild poliovirus, very young 
babies are at risk. 

For the individual who has active 
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immunity acquired in a previous infec
tion by a wild poliovirus and subse
quently is exposed to the same 
serotype, there are two ways in which 
the acquired immunity can provide 
protection. One line of defence is 
circulating antibodies, which prevent 
dissemination of the virus to the 
nervous system. Another source of 
protection is local cellular immunity, 
which acts by producing secretory 
antibodies at the portal of entry of the 
virus, particularly by preventing intesti
nal multiplication of the virus. 

The vaccines 
There are at present two excellent 

vaccines against poliomyelitis: inacti
vated poliovirus vaccine (IPV - Salk 
vaccine) administered by inoculation, 
and attenuated live poliovirus vaccine 
(OPV - Sabin vaccine) administered 
orally. Both vaccines induce serum 
antibodies. However, antibodies in the 
blood do not affect poliovirus that has 
already entered the brain or spinal 
cord. So immunization is of value to 
the individual only if it precedes the 
invasion of the nervous system. 

In 1954, a multitude of individual 
and team research efforts culminated 
in the development and mass testing 
of the first successful poliovirus vac
cine. This was the formalin-inactivated 
vaccine, IP\1, a trivalent preparation of 
strains grown in monkey kidney cul
tures. Having been tested in cultures, 
in laboratory animals, and then in 
small trials in humans to confirm its 
safety and effectiveness in inducing 
antibody responses, IPV was tested in 
the United States in the summer of 
1954 in a carefully designed and 
controlled national field trial which 
included several hundred thousand 
schoolchildren. The vaccine was licen
sed in 1955. 

In the years just before IPV became 
available, the USA was experiencing 
10,000 to 21,000 cases of paralytic 
polio annually. With wide use of IPV 
from 1956 to 1960, cases decreased · 
dramatically, to 2,000 or 3,000 
annually. But 2,000 to 3,000 paralysed 
children each year were still too many. 
Furthermore, to maintain adequate 
immunity with IP\1, booster doses were 
needed, and there were difficulties in 
getting parents, physicians and public 
health officers to ensure that the 
necessary schedule of repeated inocu
lations was maintained. 

Alternative possibilities were seen in 
live attenuated polio vaccines. Exten
sive investigations began 40 years ago, 
and by July 195 7, WHO saw fit to call 
a meeting of experts to develop 
guidelines for producing and testing 
live poliovirus vaccines and for con
ducting and evaluating field trials. 
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Large-scale field trials of several sets of 
candidate attenuated strains were held 
in a number of countries. At the First 
International Conference on Live 
Poliovirus Vaccines held in 1959 
under the sponsorship of the Pan 
American Health Organization and 
WHO, 20 campaigns with live vaccines 
in 15 countries were reported by the 
various investigators. 

By the time of the second such 
conference, in 1960, the main issue 
was a choice among several strains, all 
of which were at that time produced in 
the USA and therefore subjected to 
the US Public Health Service 
requirements for licensure. Two sepa
rate USA laboratories that had the 
required expertise carried out detailed 
testing and the Sabin strains proved to 
have the least neurovirulence. They 
were licensed in 1961 and 1962, and 
it is these OPV strains that have been 
used worldwide since that time. 

The potency of the inactivated 

Four decades ago, the world had little 
to oHer the polio victim but braces, 
crotches and - maybe - rehabilitation. 
Medical science found ways to prevent 
the disease. Today the challenge is to 
bring the benefits of research to eveJY 
child in the world, and to ensure that 
vaccination schedules are kept up. The 
children of tomorrow should enjoy a 
world free from polio. 

poliovirus vaccine has recently been 
enhanced by the use of purified and 
concentrated virus as a source of 
antigen. It is called "enhanced IPV" or 
"eiP\1''. It has been less widely used 
than OP\1, in part because of the 
greater cost and the need for repeated 
inoculation of booster doses. 

Oral poliovirus vaccine (OPV) con
tains living viruses that have been 
attenuated so that they no longer are 
neurovirulent for humans. The live 
viruses in the vaccine infect, multiply, 
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The polio virus and the vaccines 
and immunize the recipient; the long
lasting immunity thus developed 
resembles the response to natural 
infection. OPV induces not only serum 
antibodies as does IPV, but also local, 
secretory antibodies in the intestine, 
which then becomes resistant to 
reinfection. This means that those 
immunized with OPV not only are 
themselves protected but also serve as 
a barrier to the circulation of wild 
viruses in the population. With its 
additional advantages of relatively low 
cost and ease of administration, OPV 
has become the polio vaccine of 
choice; it has been administered to 
hundreds of millions of persons, 
worldwide. 

In many developed countries, wide
spread administration of OPV has 
virtually eliminated the disease. For 
example, in the USA only a handful of 
cases occur annually, and wild polio
viruses no longer circulate in the 
population ; even viruses from 
imported cases have not spread. In 
recent years, stimulated and assisted by 
WHO's Expanded Programme on 
Immunization (EPI) , a number of 
developing countries also are gaining 
control of polio by proper and 
sustained use of OPV. 

Rare cases of paralytic polio have 
occurred in recipients of OPV or in 
their household contacts, but it has 
been estimated that there is only one 
vaccine-associated case per five to ten 
million persons who receive vaccine. A 
WHO Consultative Group, set up to 
investigate reports of all cases of acute 
persisting spinal paralysis in 13 coun
tries that use live poliovirus vaccines, 
reported after 15 years of study that 
"live oral poliomyelitis vaccine is one of 
the safest vaccines in use." 

Future vaccines 
With new laboratory methods and 

tools that allow viruses to be studied at 
the molecular level, a great deal has 

been learned about the polioviruses, 
particularly the standard OPV strains 
that are now used around the world. 
Investigators have traced the mutations 
(harmless in over 99.999 per cent of 
persons) that can occur as the virus 
multiplies within the body of the 
vaccinee. Researchers have also 
discovered much about the genetic 
changes that brought about the attenu
ation of the vaccine viruses in the first 
place, and new knowledge has been 
obtained on the surface features and 
even the three-dimensional structure 
of the virus. These findings have 
provided crucial leads toward distin
guishing the antigenic sites on the virus 
that must be retained or even 
enhanced to make the virus a stronger 
immunogen - that is, an inducer of 
long-lasting, neutralising protective 
antibodies. 

By use of this wealth of new 
information and the tools of genetic 
engineering, it is becoming possible to 
modify the standard vaccine viruses to 
create progeny that appear to have the 
desired high potency in stimulating 
immunity, and yet cannot mutate 
toward neurovirulence. Among the 
promising approaches toward 
improved live vaccines is the creation 
of highly stable hybrids between the 
vaccine strains. 

Because there has been so much 
experience worldwide with the present 
Sabin vaccine virus strains, any 
improvements must be based on them. 
In addition, the Sabin strains are being 
investigated as replacements for the 
highly virulent polioviruses now used 
as source material for inactivated polio 
vaccines. 

The main determinants of whether 
poliomyelitis infection and disease will 
be controlled are no longer the local 
presence or absence of wild virus. 
Instead, control depends on the immu
nization commitment and practices of 
each country, and also on the degree 
to which effective and long-lasting 
immunity has been induced in all 
segments of the population, without 
leaving unimmunized or incompletely 
immunized pockets of susceptible 
children who remain at risk 

Total eradication of polio is now 
viewed as a future goal, but this should 
not lead to slackening of immunization 
efforts. At present, wild virulent polio
viruses can all too easily be imported 
into a supposedly polio-free country, 
and vigilant maintenance and expan
sion of vaccination programmes will be 
required for a long time yet. We 
already have two excellent vaccines -
IPV and OPV - and, when properly 
and adequately used, ultimately I 
believe in combination, the world will 
be rid of poliomyelitis. • 
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Polio PlUS 
by Frederik Paige Carlin 

T
he veranda in front of 
the rural Indian school 
building is crowded with 
women and children. 
This is an immunization 

day for about 100 babies and toddlers 
who live in the neighbourhood, and 
the school veranda is a noisy place. 1 
The babble of adult voices is frequently ,g 
punctuated by infant squalls of protest s 
as tiny arms and thighs are punctured ~ 
by vaccination needles. -

A young doctor from the local 
primary health centre oversees the 
operation. Paramedics from the centre 
register the children and mark their 
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vaccination record cards. Nurses wear
ing white saris administer the vaccines 
- oral polio drops and injected OPT, 
BCG and measles vaccines. 

From time to time, a shiny green 
jeep moves in and out of the tree
canopied school yard, transporting 
mothers and children. Stenciled on the 
door in both English and Gujarati are 
the words "Rotary Polio Plus Program." 
The vehicle is manned by two 
members of the Rotary Club from the 
nearby city of Vapi. Between trips, they 
chat in the schoolyard with two boys in 
their late teens, members of the Vapi 
Rotaract Club, who are passing out 
candy to console wailing children 
after they receive their vaccinations. 
Members of the Vapi Inner Wheel 
Club, wives of Rotarians, help the 
nurses with the line of mothers and 
children. 

Mr Frederlk Palge Carlin is Manager 
of the Foundation Services 

Department at Rotary International, 
Evanston, Illinois, USA. 
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Scenes like this one in India can be } 
seen in countries around the world as ~ 
growing numbers of Rotary Clubs and ~ 
related Rotary groups tie into the -..... 
worldwide organization's PolioPius l 
Programme. Its goal: to support WHO's ~ 
Expanded Programme on Immuni- .2! 
zation, and especially to help achieve ..5 
WHO's goal of eradicating polio by the !' 
year 2000. ~ 

Rotarians first heard about their o 
PolioPius programme early in 1985. At ~ 
that time, what they heard most was 
the call for them to raise what seemed 
a staggering sum of money- US$120 
million. That was the estimated 
cost of the oral polio vaccine needed 
to immunize all children in the 
developing world for five years. Rota
ry's PolioPius promise was to provide 
polio vaccine to any country that asked 
for its help. 

The response of Rotarians to this 
daunting fund-raising challenge aston
ished even the most optimistic. 
"Service Above Self' is Rotary's motto, 
and the thought of. protecting innocent 
young lives from suffering captured the 
imagination of Rotarians everywhere 
as a service worthy of their generous 
support. By the time of the organi
zation's 1988 international convention, 
leaders of the fund drive were able to 
report that $219 million had been 
raised. Since then the total has risen to 
$230 million - nearly twice the original 
target - and nearly $195 million has 
now been collected in cash. 

Even before the funds were raised, 
the Rotary Foundation had begun 
drawing on its existing funds to make 
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In a village in India, a member of Inner 
Wheel (comprising the wives of Rota
rians) gives a child the oral vaccine 
supplied under Rotary's PolioPius pro
gramme. 
Facing page, above: Rotarians work 
dosely with national health services. 
Here in Mexico in 1986, a memorable 
immunization session: Mrs Paloma C. 
de Madrid, wife of the then President, 
personally administered the lifesaving 
drop. 
Facing page, below: In the Americas, 
teams make house visits in preparation 
for a National Immunization Day. 

grants for vaccine purchases. At least 
twice a year, trustees of the foundation 
have met to act on new grant propo
sals. As a result, by mid-1989 they 
have awarded $103 million in grants 
to protect the children of 82 countries 
against polio. PolioPius grants have 
been made to some countries beyond 
the first five years. 

One other commitment, announced 
in 1989, is special. Through a contrac
tual agreement with WHO, Rotary will 

provide $5,331,000 over the next five 
years to support a team of technical 
experts working to eradicate polio. The 
1988 World Health Assembly set the 
year 2000 as the target for wiping out 
the disease. At the 1989 Assembly, 
WHO unveiled its plan for attaining this 
goal, and Rotary announced its finan
cial backing, the first such support from 
any source. 

Providing funds is only part of 
Rotary's PolioPius pledge, however. 
The second element is a promise to 
provide "people power" - on-the
scene volunteers in countries to which 
PolioPius grants are made. 

That's why the Indian Rotarians, 
their wives and the young people were 
helping in the school yard on immuni
zation day. 

In the long run, this promise to 
provide volunteer workers through its 
8,000 clubs in developing countries 
may prove the most important part of 
Rotary's contribution to better health 
for the world's children. 

Rotarians have been particularly 
active on National Immunization Days 
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Doctors from Rotary International 
giving measles vaccinations in Cote 
d'lvoire. National immunization efforts 
in 1987 ensured a dramatic increase in 
coverage. 

(NIDS), generating publicity, trans
porting health workers, helping to staff 
temporary vaccination posts, providing 
ice, fuel and other supplies. Some
times inspired Rotarians have even 
stimulated government leaders to 
accelerate EPI programmes. 

Delivering polio vaccine house-to
house is a key strategy of what the 
Pan American Health Organization 
(PAHO) is calling Operation Mop-up 
in the 11 Latin American countries 
where pockets of polio continue to 
exist. Rotarians are helping to carry out 
that strategy. 

Border towns typically are at high 
risk for polio because people routinely 
cross back and forth from one country 
to another, sometimes carrying 
diseases with them. In June a case of 
polio was reported in the border area 
of Tumbes, Peru, and Machala, Ecua
dor. Health authorities were notified, 
and the Rotarians of T umbes and 
Machala met on the border to decide 
how they could help with the house-to
house distribution of vaccine. The 
Rotary Club of T umbes mustered light 
vehicles and 12 members to help 
Peruvian Ministry of Health vacci
nation teams to cover three towns. 
The Machala Rotary Club worked in 
similar fashion in three towns on the 
Ecuadorian side. 

On the African continent, Rotarians 
in Nigeria are spearheading efforts to 
recruit at least 5,000 persons for an 
EPI Volunteer Corps by early 1990. 
They have joined forces with more 
than 20 other organizations - youth 
a11d women's groups, Moslem and 
Christian bodies, health groups and 
the media - recruiting and training 
volunteers to work with government 
health authorities. Together, they help 
with immunization by registering 
women and children, providing trans
port and snacks for workers, pub-
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licising immunization events with 
loudspeakers on the streets and musi
cal jingles on radio and television. 
Thanks in part to such teamwork, the 
number of Nigerian infants protected 
by three doses of polio vaccine rose 
from 21 per cent in 1987 to 38 per 
cent in 1988. 

To help the Rotarians of PolioPius 
project countries to carry out such 
on-site support efforts, the Rotary 
Foundation provides "seed money" 
representing about five per cent of the 
amount granted to purchase vaccine. 
The Rotarians' use of these funds 
almost always triggers the release of 
other non-governmental resources. 
The results of this "multiplier effect" 
are seen in cash donations, in goods 
contributed and in-kind services 
rendered - not including the value 
of the time given by the volunteers 
themselves. 

Goods and services 
Some examples: Seven Rotary 

Clubs in Guatemala generated $9,000 
worth of local goods and services from 
$6,000 of Rotary Foundation seed 
money. Ivory Coast Rotarians provided 
1.5 tons of ice every day for an 
accelerated immunization campaign 
conducted over a period of several 
months; ultimately, they gave the 
health ministry an ice-making machine. 
In the first six months of 1988, 
Pakistan's national PolioPius Com
mittee used $5,000 in seed funds to 
attract $20,800 in media and commu
nications services for immunization 
activities. And in Colombia, the 
national committee parceled out 
$2,743 of its grant funds to help 
Rotary Clubs support national immuni
zation days. Later, the records showed 
that at least 817 Rotarians had partici
pated, generating goods and services 
worth an estimated $26,588 - a ratio 
of 9.7 to 1. 

Sometimes it has taken a while for 
Rotarians to be welcomed as full 
members of the immunization team. In 
many places today, however, they have 
achieved a good image of seriousness 
and hard work. 

PolioPlus 

Kalyan Banerjee, treasurer of India's 
National PolioPius Committee, talked 
about what it's like for a Rotarian to 
participate in an immunization day like 
the one on the school veranda. Rotary 
teams start their work several days 
ahead of the immunization day, 
visiting assigned villages to an
nounce the event and to check lists of 
children to be immunized, adding any 
new names. On immunization day, 
they return to the village to assemble 
the children for the medical team's 
mid-morning arrival. 

'This is hard work," said Banerjee. 
"You should see their faces when they 
come back - sweaty and sunburned, 
dusty, probably having had little 
or nothing to eat since noon -
exhausted." 

But through such hard work the 
Rotarians have gained credibility and 
stature in the eyes of their colleagues 
in immunization. Bolivia's PolioPius 
chairman, Waiter Aramayo, Jr., 
explains: "We have a label on our 
foreheads now that says PolioPius." 
Bolivians who have seen the Rotarians' 
participation in immunization have "a 
very deep impression, a very favour
able one," he said. 

In a number of countries, especially 
Latin America, Rotarians sit on inter
agency committees that coordinate 
immunization planning, serving with 
representatives of the national health 
ministry, UNICEF, PAHO, USAID and 
others. 

Even in countries with only a few 
clubs, Rotarians have succeeded in 
solving special problems. In Rwanda 
they helped to produce radio spots 
and comic strips promoting health 
education, and organized soccer 
tournaments to publicise immuni
zation. Haiti's seven Rotary Clubs gave 
important strength to a coalition of 
volunteers when their country under
took its first-ever national immuni
zation day in 1988. It was a time of 
serious soda! instability, and the pro
ject began under the imminent threat 
of Hurricane Gilbert. Despite the diffi
culties, vaccine coverage of Haiti's 
children rose to new heights. 

The success of the PolioPius fund
raising campaign gave Rotarians 
throughout the world a new sense of 
accomplishment and invigorated pride 
in their organization. The continuing 
success of the PolioPlus immunization 
programme now unifies the one 
million-plus Rotarians as it focuses on 
the goal of polio eradication. And 
when that splendid end is achieved, as 
everyone hopes, by the year 2000, 
Rotary will be more than ever sensi
tised and experienced as a partner 
in concern for the health of the 
world's children. • 
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How smallpox showed the way 

T
en years have passed 
since a WHO Commis
sion declared that for 
the first time in history, a 
disease - smallpox - had 

been eradicated from the globe. Small
pox hospitals are no longer needed 
and its vaccination every.vhere has 
stopped. The annual savings are at 
least US $1,000 million, more than 
three times the cost of the entire 
programme. Given these extraordinary 
benefits, it was logical for scientists to 
ask whether other diseases might 
be candidates for eradication. After 
lengthy discussions, they decided that 
poliomyelitis was the best prospect. 
Accordingly, the World Health 
Assembly in 1988 agreed on a global 
polio eradication campaign to be com
pleted by the year 2000. 

The two diseases, poliomyelitis and 
smallpox, differ in many ways, as do 
the vaccines for preventing them and 
strategies for their eradication. Know
ing what we do about the problems in 
eradicating smallpox, what can we say 
about the prospects for getting rid of 
polio? In some respects, polio eradi
cation should be easier, but there are 
far more difficult technical problems, 
especially in the detection and diag
nosis of cases and in the quality of 
vaccine available. Research is urgently 
required to address these aspects. 

On the positive side, the infrastruc
ture of transport, communications and 
health services has improved greatly 
over the past two decades in virtually 
all countries. There are far larger 
numbers of trained health staff; radio, 
telephone and even television are 
found in areas where none existed 20 
years ago; and air and road transport 
leave few populated areas on the 
globe which are truly inaccessible. 
Admittedly, there are larger popu
lations and a greater movement of 
people who may spread disease, but 
these are not major problems. 

Most encouraging is the already 
demonstrated political commitment on 

Franklin D. Roosevelt, 32nd President 
of the United States, had polio as a 
young man and remained paralysed for 
the rest of his life. He lent powerful 
support to the fight against polio in his 
country. 
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the part of governments throughout 
the world, as well as international 
assistance agencies, to assign a high 
priority and resources to the effort. I 
sense a greater commitment than 
there was to smallpox eradication 
when it began. This may appear 
puzzling because smallpox, notably in 
Asia and Africa, caused many times 
more cases and deaths than does 
poliomyelitis. However, smallpox 
patients who survived returned to 
normal health. Most poliomyelitis 
victims, in contrast, are sentenced to 
lifelong paralysis and dependency. In 
the poorer countries, most survive as 
beggars. Poliomyelitis is thus a more 
constantly visible disease and, not 
surprisingly, is greatly feared. 

Or Donald A. Henderson led the WHO 

successful battle ag ainst smallpox 
from 1966 to 1977. He is now Dean of 

the School o f Hyg iene and Public 
Health at the Johns Hopkins 

University, Baltimore, Maryland, USA 

The first national efforts to defeat 
poliomyelitis began in the United 
States during the 1930s. They were 
encouraged by President Franklin D. 
Roosevelt, who had been crippled by 
polio as a young man and thereafter 
was confined to a wheelchair. With his 

WHO/ US National Foundation for Infantile Paralysis 

support, the National Foundation for 
Infantile Paralysis (as polio was then 
called) raised large sums of money for 
prevention research and treatment. 
Meanwhile, the number of cases each 
year rose steadily until, during the early 
1950s, 30,000 to 50,000 cases were 
being reported annually in the USA 
alone. During the summer polio 
season, theatres, swimming pools and 
other facilities were frequently closed 
to prevent children from gathering and 
spreading infection. The discovery and 
introduction of an inactivated (Salk) 
vaccine in 1955 and, soon afterwards, 
of a live oral (Sabin) vaccine were 
landmark events. In little more than a 
decade, polio cases in the industrial
ised countries dropped from more 
than 75,000 per year to fewer than 
1,000. 

Until the 1970s, many scientists 
believed that paralysis due to polio
myelitis was primarily a problem of the 
industrialised countries. They believed 
that children in the developing coun
tries were infected early in life and did 
not experience paralysis. When rehabi
litation centres developed, however, it 
soon was apparent that polio victims 
accounted for most of their patients. 
Special surveys to detect lameness in 
children quickly revealed that it was an 
important problem in all developing 
countries. Thus, when the Expanded 

19 



How smallpox showed the way 
Programme on Immunization began in 
1974, polio vaccine was one of the 
vaccines to be included. 

The effects of polio itself have 
served to foster a political commitment 
to the programme so that, today, 
international and national authorities 
alike know that global polio eradi
cation can be accomplished. They 
have confidence that national health 
se!Vices can be effectively mobilised, 
even in the least developed parts of 
the \\IOrld.. They have also seen that 
adding resources for the polio cam
paign strengthens other community
based ~es, such as those for 
immunization, family planning, diar
rhoea~: disease and vitamin A defi
ciency. Today, many agencies which 
did not oontribute to smallpox eradi
cation are providing important support 
rox the polio campaign. These include 
UNICEF, the Inter American Develop
ment Bank and many bilateral agen
cies. Rotary International Foundation, 
In addition to providing volunteer 
support, has pledged to raise US$125 
mi!Uion, an unprecedented 1ype of 
ooRaboraoon b) pnvate citizens. In fact, 
Rotary ~ alieady raised more than 
~this sum! 

The better m.&asbuctule and more ~ 
favourable response: to polio eradi
cation is counterbalanced by two 
iro)OOriant problems which make the 
task of era.dl.'caoon more diHkult than 
was the case with smallpox.. The first 
pertains to difficulties in detecting the 
presen~ of PQlio virus in an area and 

Knmm in the 1950s as "infantile paraly
~ •• p€100 was a unWersaJ problem. But 
few people tbes applf!dated its cata
stropbk: elleds in the Third World. 
Right Quite modest labocatories. like 
this ose in Yemen. will help to bring 
.,. polio emdkation. 

in oontaln~Jil9 its spread. - the impor
tant SUNeill~containment strategy 
of ~ sma11}oox programme. The 
~ probl~ is that PQlio vaccine is 
ress efifkadous and ress ~t-stabte 
than was sm.~lPQX vaccine,. thus 
makiJilg ~tt more diffirult and oostly; to 
oondudt the l~scale vocclnati.on. 
pr~ that are called for. 

··- z-..ls esse.,.. 
l'tt is mt!ical! in an eradication cam

paign to know where cases are 
~ng: and h.Qw ~ vints is spread
ing. in m~ to altocate r~wces 
opt!imall~ and to make n~ 
cltamges in strateg}'. The characteristic 
sm.allpox:. ~. was ~clbm. oon.fuSJed 
wttm aiilSll <fltm dis:e~,. so 1ilha.tt laoomr 
~ studtes to oonmm the di~ 
were u.n~ u.nmM the campaign 
was dfrawiil1l9 to an end. Eadh smallJ!l()x 
~wtt foo,ncl! oo~M oo roorated and al!li 
OOiiltads v~nat.~. thus ex;dng a 
bam~ against ~ spread ~e.n 
~ as fe.w as hali Ci)i th0 roopt.ciai!i<?ln 
was; '<lacciinat~.- These wer~ tth~ 
er~ oft~ 1m{OOl1tantt smv~l~ 
OOl!l:tain~tt sWat~. 
~ ~ootc <d~OO: aoo OOl'ilt~n ~ 
~ Cflfr polio Wl!l.s as l'~ as w~ 

did smallpox. Of those infected with 
poli<>Wus, fe~Ner than 1 in 100 child
ren develop parnlysis. The others have 
no symptoms. So a patient paralysed 
with poliomyelitis represents only the 
tip of the iceberg of infection in the 
oommunity. If one case is discovered, it 
must oo assumed that there are many 
other infected chil.dren. laboratory 
studies would be time-consuming and 
imprii.lCOC.abfe as they \\IOuld require 
examining hundfeds, if not thousands, 
of contacts. So the simple technique of 
oontad-tracing of cases and contain
ment of outbreaks, which proved so 
effecmte m smallpox eradication, is not 
feasible for polio. tn. addition there are 
some paralYtic illnesses which mimic 
the dis.ease but are not caused by' polio 
virus.. To be certain that a paralytic 
Ufness is caused' by; polio virus, the virus 
m.u.st be isolated from a stool 
specimen. This requires moderately 
sopnislicated laboratories which can 
ncl on~ isolate the virus but can 
~lrrie whether ~t is a vaccine virus 
m· a St>rcalf~ ''wild''' virus. 

The countries of the Americas, 
which began a hemisphere-wide cam
paign in 1985, are using new strategies 
for polio surveillance and containment. 
So far, they appear to be working. 
Each health centre and hospital is 
required to report promptly every case 
of flaccid paralysis in children less than 
15 years old. An epidemiologist visits 
each case within 48 hours and collects 
a stool specimen. If there is no other 
apparent diagnosis, the case is called a 
"probable" polio case and intensive 
vaccination is immediately performed 
throughout that community. Specially 
equipped laboratories require bet\.veen 
30 and 60 days to examine each 
specimen and confirm the diagnosis. 
During 1988, more than 6,000 stool 
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specimens were examined - a very 
large task indeed. 

Progress in the Americas is encou
raging. During 1988, fewer than 50 
wild polio viruses were isolated and 
polio cases were found in less than two 
per cent of all counties or districts. 
Even fewer cases are being discovered 
in 1989. Epidemiological evidence so 
far suggests that the wild polio viruses, 
like smallpox, do not spread readily 
over great distances and that the 
principal reservoirs for transmission are 
the more. densely populated and lower 
socio-economic areas. It is here that 
special house-to-house vaccination 
campaigns are now being conducted. 

The second major problem in the 
polio campaign is the vaccine. The 
freeze-dried smallpox vaccine was very 
stable even under tropical conditions; a 
successful vaccination always caused a 
pustule to form on the arm and 
subsequently a scar. Moreover, a single 
vaccination conferred nearly complete 
protection for at least five to ten years. 
The success of the vaccination pro
gramme and the immune status 
of a population could therefore be 
readily determined by surveying scars 
and/ or pustular responses following 
vaccination. 

For a number of reasons, including 
cost, the oral polio vaccine is being 
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How smallpox showed the way 
used. It has the advantages of being 
inexpensive and easily administered 
even by lay persons - a few drops 
being placed in the mouth. The vac
cine virus, a greatly weakened polio 
virus strain, grows in the intestine and 
causes protective antibodies to be 
produced. It can spread to contacts of 
the vaccinee and immunize them as 
well. However, the vaccine is rapidly 
destroyed by high temperatures, so 
refrigerators and ice-boxes are needed 
to transport it into the field. High levels 
of protection require as many as four 
or five doses but, even then, other 
viruses growing in the intestinal tract 
may prevent its growth and limit the 
protection that children need. Finally, 
there is no simple way to determine 
whether or not a child is protected. 
If, for example, the vaccine has 
been destroyed by heat,. it will 
appear perfectly normal but will be 
of no more value than a few 
drops of water. 

Despite the drawbacks of the vac
cine, it can serve to stop the spread of 
polio. In the USA, for example, wild 
virus transmission stopped in the early 

Detection and diagnosis of polio cases 
calls for special skills on the part of 
health workers. 

1970s at a time when only about 70 
per cent of pre-school-age children 
were vaccinated. Similarly, in South 
America, intensive one to two day 
vaccination campaigns with good 
coverage have served to reduce polio 
incidence dramatically, and in some 
countries to stop transmission within a 
matter of a few years. 

Heat-stable vaccine 
The prospects for polio eradication 

would be greatly enhanced if we had a 
more heat-stable vaccine producing 
higher levels of immunity with fewer 
doses, and if we had simpler, more 
rapid laboratory diagnostic tests. 
Scientists now believe that these prob
lems could be solved comparatively 
quickly, but additional funds for 
research will be necessary to do so. 

The achievement of global polio 
eradication by the year 2000 is by no 
means a certainty. It will require a high 
level of sustained commitment and 
resources, and close collaboration 
between politicians, public health field 
staff and laboratory workers. Strategies 
will need to be continually adapted 
and modified as more is learned. Yet 
the success of polio eradication could 
well be the most significant step toward 
guaranteeing a high quality of life for 
all children. • 
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Well, you have 
to live with it! 

This is what Dr Sam Adjei's mother told her son 
when he was ten years old and realised that, 
because of a handicap left by polio, he could never 
become a goal-keeper. Or Adjei instead became 
an epidemiologist, and now works with the Ministry 
of Health in Ghana. A delegate of his country at 
the last World Health Assembly, Or Adjei was 
interviewed by Ruth Landy for World Health. 

World Health: Dr Adjei, could you tell 
me briefly how immunization rates 
have changed in Ghana in recent 
years? 
Dr SAdjei: Well, we have had very low 
immunization coverage for some time 
since feasibility studies were done in 
Ghana in the 1970s. We had levels of 
even less than one per cent, and it 
took us quite a time to raise that level 
to 5 per cent in 1984-1985. At the 
moment we rate a polio vaccination 
level of about 40 per cent in our 
system, so we have had a dramatic 
change within a very short time. We 
were challenged to try and double this 
up to 80 per cent by mid-1989 . 

. Or Sam Adjei is a specialist in 
epidemiology at the Ministry of Health 

in Accra, Ghana. 

u.H· These are remarkable growths in 
figures. What is really involved in trying 
to make a big jump from 5 per cent to 
40 per cent or from 40 to 80 per cent 
in immunization coverage? 
SA: It requires a lot of efforts and input 
and mobilisation and getting people 
together. Basically there are two 
components. The first is to provide 
information and create awareness. 
Secondly, you have to have your 
logistics and your systems ready to 
provide the services that you have 
been discussing with them. You have 
to have your vaccines ready, and your 

Most young polio victims in the Third 
World have no access to rehabilitation 
services. This African boy is lucky, but 
he will still have to struggle to lead a 
normal life. 
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personnel trained. You have to have 
your needles arranged, your transport 
network and all the supportive system 
to carry the services right from the 
centre of service delivery to the very 
communities and villages, sometimes 
under very difficult and trying condi
tions. In special instances, people have 
to travel by boat on turbulent rivers, 
and they get lost, because they are 
trying to find villages and islands. 
Sometimes they have no transport, or 
the only transport available is to just 
hang on to a tractor through trackless 
fields and try to reach the next com
munity. You cross a bridge and, when 
you come back, the rain falls in 
torrents and the bridge is washed 
away; you are lost out in the field for 
some time until the river subsides and 
you can walk or wade through. These 
are the sort of difficult conditions in 
some of our countries. 
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WH: You have also to make people 
want to have their children immunized. 
VVhat is the challenge there, especially 
in the rural areas of Ghana? 
SA: The conventional way of getting 
information to people has been either 
through television, ne\NSpapers or the 
radio, but these have a very limited 
reach in our circumstances. ONnership 
of radio would be limited to not more 
than half of the people in the commu
nities, the ne\NSpapers circulate only in 
the towns, and television sets are very 
limited. So this means that you have to 
work out innovative ways of meeting 
with community leaders and discussing 
matters. Then you get the chiefs and 
other people to pass on the informa
tion in their villages, and try to con
vince them of the need to immunize 
their children against diseases that they 
are so used to and have become very 
fatalistic about. 
WH: Dr Adjei, you are a doctor, a 
scientist and a specialist on polio in a 
professional way You are also some
body who has personal experience 
with the disease. Can you tell me 
about this? 
SA: My mother told me that, just when 
I was beginning to walk, I had a fever 
and was taken to a doctor, who gave 
me an injection. Injections in certain 
circumstances can precipitate paralysis, 
and that was exactly what happened in 
my case. So just when I was beginning 
to walk, I got paralysed in both legs. It 
was only through intensive health work 
and physiotherapy that I was able to 
walk on one limb, and then the other 
limb got paralysed. In a way it affected 
my growth as a child. At the age of ten, 
I watched my colleagues and fellow 
students. One of my ambitions was to 
become a footballer, or else to be a 
goal-keeper and run the hundred 
yards. But I realised that I could not do 
that. I talked to my mother about it 
and she said: "Well, you have to live 
with it." As I grew older and got into 
high school and started reading about 
the disease, I remember very clearly 
telling my mother that one of my 
ambitions would be to get rid of the 
disease that had affected my 
childhood development, and affected 
my ability to play and jump about like 
the other children. And so, when she 
found out that I was working in 
immunization and that the target was 
polio eradication, she was not sur
prised in the least. 
WH: Is polio a common problem in 
Ghana; do you regularly see it in the 
community? 
SA: Yes, definitely. There is evidence 
to show that seven out of every 1,000 
schoolchildren have a residual paraly
sis. Now what that means, is that in 
every class of about a hundred you will 
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Preventing polio through immunization 
is rewarding work. It will ensure that 
children need never suHer the hardship 
of being crippled by polio. 

see at least one child who is paralysed. 
And those are the ones who have 
suffered paralysis, not counting those 
who develop the fever and tenderness 
in their limbs but who manage to 
escape the paralysis. It is a common 
sight in our rural communities to see 
people who are paralysed or disabled 
in one way or the other. 
WH: Are you beginning to see the 
results of all the work that has been 
done to convince the communities 
that polio can be prevented? 
SA: Certainly. With even the modest 

coverage of about 40 per cent, most 
mothers are beginning to realise that 
their children don't have to be para
lysed by this disease. But we know we 
will make much more progress if we 
get the immunization levels to cover 
everybody. Mind you, paralysis is 
something which is permanent, so it 
takes a long time for it not to be seen 
again. We need more time and a 
higher coverage level to completely 
demonstrate the effect to everybody. 
WH: Dr Adjei, what is the greatest 
challenge for you as a scientist and 
epidemiologist in Ghana, in terms of 
the goal of eradicating polio in your 
country by the year 2000? 
SA: I think it is to be able to put on the 
world map that, after smallpox, one 
more disease has been removed from 
the face of the earth. • 
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A better chance 
for life 

by Ann Goerdt 

A
n estimated ten million 
people have som e 
degree of disability due 
to polio, and each year 
there are an estimated 

200,000 new cases. Two million more 
children may be affected by polio in 
the next decade before the disease is 
eradicated. Rehabilitation services 
must be made available to them. Such 
services would also serve to monitor 
the progress of polio eradication. 
When they are available, most families 
bring their disabled children to find out 
what can be done for them, and the 
trained personnel are consequently 
able to identify most cases of polio 
within the area. 

So far, rehabilitation services in 
developing countries have not been 
able to meet the needs of people 
affected by polio, in spite of the efforts 
made by governments and by non· 
governmental organizations (NGOs). 
As the intensified effort to eradicate 
polio develops, it is hoped that the 
effort to rehabilitate those who still 
get polio will also intensify. This 
will require a combined effort of 
governments and NGOs. 

Rehabilitation for children with polio 
is a process which begins immediately 
after the disease strikes. The first 
component of this process is the 
prevention of deformities. The second 
involves training in functional activities 
and the provision of appliances which 
the child needs in order to develop in 
the most normal way possible. The 
third component is giving the child 
opportunities to participate in all the 
activities of other children in his or her 
family or community. This prepares 
the child to participate later in normal 
adult activities, and to achieve full 
social integration. 

Prevention of deformities 
Deformities can result from either 

partial paralysis with an imbalance of 
muscle strength, or complete paralysis 
with total loss of muscle control in one 
or both limbs. With both of these 
conditions, but particularly with 
complete paralysis, the limbs rest in 
one position for many hours each day, 
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which leads to shortening of muscles 
and limitations in joint movements. In 
most cases, the deformities are in the 
legs. The child usually sits and lies with 
the legs bent, so after some time the 
hips and knees do not straighten and 
the feet cannot be moved upward. 

Or Ann Goerdt is a scientist with 
wHo's Rehabilitation Unit 

Deformities can be prevented by mov
ing the joints of affected limbs each 
day, by changing the resting position of 
the limbs during the day, and by 
keeping the limbs in a straight position 
at night. 

Within WHO, the Expanded Pro
gramme on Immunization (EPI) and 
the Rehabilitation Programme are 
working together to develop edu
cational materials which will be made 
available to ministries of health, EPI 
programmes, and NGOs, so that their 
community health or rehabilitation 
workers can provide the materials to 

The degree to which children handi
capped by polio are integrated in 
society will determine the role they can 
play in the community later in life. 

families who have children with polio. 
Single drawings show the movements 
which should be done to maintain the 
movement of the hip, knee and ankle. 

Several countries have initiated 
programmes of community-based 
rehabilitation ( CBR). A community 
rehabilitation worker teaches family 
members how to prevent deformities 
in children with various types of disabil
ities, including polio. This may include 
information on how to make splints for 
positioning the limbs at night. To be 
most effective, the measures to prevent 
polio deformities should begin 
immediately after the child recovers 
from the acute illness. Family members 
should carry out these measures until 
the child is old enough to understand 
how to do the movements and posi
tion of his or her limbs without help. 

Braces and surgery 
Providing training and appliances to 

help the child to function in the most 
normal way possible is essential. The 
family may initially be advised on how 
to prevent deformities and how to help 
the child to do normal activities, such 
as sitting, crawling and standing, as 
well as feeding, dressing and going to 
the toilet. The child may also need 
braces and training for walking. 
Although polio usually affects the 
lower limbs, some children have para
lysis in the upper limbs and need 
adapted devices for such daily activities 
as eating or dressing. 

In a CBR programme, the com
munity rehabilitation worker informs 
family members about training for 
normal activities and making adapted 
equipment for walking, or obtaining it 
from a specialised centre. He main
tains contact with the child and the 
family to make certain that the brace is 
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used properly and is adjusted to fit as 
the child grows. 

When services are initiated in a new 
area, many people who have had polio 
come along fully expecting to receive 
braces and be able to walk. Unfortu
nately, many who have deformities will 
walk only if they have surgery, and 
some will not be able to walk at all. If 
joint movement is limited as a result of 
recent shortening of the muscles, a 
simple surgical procedure may make it 
possible to straighten the joints and to 
fit the leg with a brace. If the deformi
ties have been present for a long time, 
the joints should be examined by an 
orthopaedic surgeon who is familiar 
with surgery for polio deformities in 
order to determine whether the person 
will indeed be able to walk with braces. 
Rehabilitation services must follow up 
after surgery to provide braces and to .... 
train the person in walking. 1 

The lack of services which provide '-' 
training and braces for children with ~ 
polio has been a major impediment to ~ 
their rehabilitation. For example, ~ 
simply preventing deformities will not 
help a child to lead a normal life if 
hej she is forced to crawl rather than 
walk. Limited budgets for national 
rehabilitation programmes have made 
it impossible to provide services to all 
affected children within a country. The 
lucky ones usually live in big cities 
where orthopaedic workshops are 
established, but even in the cities not 
all children with polio have access to 
services. 

Some countries have tried to serve 
rural areas through outreach pro
grammes. An orthopaedic technician 
may visit an area, take measurements 
of the children who need braces, and 
go back to the centre to make them. 
The braces are then sent back to a 
health centre and collected by the 
families of the children. This is often 
unsatisfactory because the braces do 
not fit properly and the simple 
adjustments that are needed are not 
made, nor do the children get any 
training in how to use the braces. 
Some services have mobile units so 
that the technician can make the 
braces the same day that the children 
are brought in. However, such units 
are costly and cannot always be main
tained as time goes on. And they too 
are unable to provide the children with 
adequate training in how to use the 
brace, or to follow up the children as 
they grow. 

A better solution may be to set up 
small rehabilitation services with ortho
paedic workshops at district or prov
incial level so that they are accessible 
to more people. NGOs have taken a 
lead in developing service delivery 
systems at low cost. Physical therapy 
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The tragedy of polio can be limited 
through "secondary prevention." Early 
diagnosis means that the mother can 
give her child special exercises to pre
vent permanent deformation of the 
limbs. 

assistants provide training for the child
ren while braces are made from local 
materials and by simple manufacturing 
processes, often without a need for 
electrical tools. Braces made in this 
way have proved to match the bio
mechanical standards of appliances 
made in the national orthopaedic 
workshops. 

Social integration 
Individuals who have had polio 

need to be given opportunities to have 
normal roles within their families and 
communities. The children should be 
taking part in the same activities as the 
able-bodied children around them, 
including playing, taking responsibility 
for household tasks and going to 
school. Later, as adults, they should be 
able to marry, have children, work and 
participate in community activities. 

Most families of children with polio 
recognise that, although the child has 
paralysed muscles, the disease has not 
affected the child's mind. Many such 
children achieve social integration 
without any assistance from rehabili
tation personnel, but with the encou
ragement and support of their families. 
Mothers in particular seek opportuni
ties for their children to do what other 
children do, and insist that they go to 
school. At school, the teachers quickly 

recognise that the abilities of children 
with polio are the same as those of 
children who are not paralysed. 

Unfortunately, some children with 
polio do not participate in the normal 
activities of children, and later they do 
not have the same opportunities as 
able-bodied adults in their communi
ties. These are usually the children 
who cannot walk. All cultures and 
societies perceive the ability to stand 
and walk as an integral part of being 
an adult. Even today, many able
bodied people are still struggling to 
accept the fact that people confined to 
wheelchairs have the same capacity to 
function in adult roles as people who 
walk. Rarely do able-bodied people 
perceive a person crawling on the 
ground as an individual with the 
capacity to be a spouse, parent, worker 
or community leader. 

Providing braces for children with 
polio has an important impact on their 
ability to develop their full potential as 
normal children and adults. Braces are 
not all that is needed to assure people 
with polio a normal life. After all, the 
belief that people with disabilities 
cannot function as normal adults is 
widespread and it takes a long time to 
change such beliefs. But a start can be 
made by increasing families' under
standing about secondary prevention, 
and by providing training and the 
necessary appliances. This will at least 
ensure that the children who recently 
had polio, and those who will get polio 
during the next decade, will have a 
better chance of achieving their full 
potential and of being fully integrated 
into society. • 
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The cold chain 
by John Lloyd 

hile you are next 
shopping in a 
I a r g e s u p e r
market, consider 
the food cold 

chain, from which was born the vac
cine cold chain in the mid-1970s. In 
order to maintain its quality, fresh food 
is refrigerated or frozen from the time 
when it is first stored, through the 
stages of processing, transport and 
distribution to the shops. The quality 
of the food depends on the continuity 
of cooling and on the period of time 
which the distribution process has 
taken. 

We appreciate the quality, but how 
has it been achieved? Is the cold chain 
just a network of cooling equipment? 
Is it just a team of workers trained to 
order and distribute? Is it simply the 
technology of processing and packag
ing? The cold chain is all of these 
things, bound together in a managerial 
system whose objectives and whose 
procedures are clear to everyone 
involved. 

Our experience of the vaccine cold 
chain enables us to consider some of 
the root causes of success and failure 
which we must face in applying the 
concept to other biologicals, perhaps 
including safe blood. 

Things will go wrong! 
When you drive your car into a 

sharp bend, do you imagine meeting a 
vehicle on your side of the road and 
check your position on the road and 
reduce your speed? If so, you are a 
good driver, because you anticipate 
the possibility of an emergency and 
you prepare for it. In the design of the 
vaccine cold chain we anticipate failure 
and prepare for it in a number of ways. 
Here are some examples: 
- Electricity fails frequently in most 
tropical developing countries, and 
even when the failures are few, the 
voltage varies widely according to the 
time of day. The design of refrigeration 
equipment for vaccine storage in this 

Electricity failures often jeopardise the 
cold chain in remote villages. This 
young man has been detailed to ensure 
that a generator keeps the refrigerator 
going. 
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condition differs from that used in 
industrialised countries with temperate 
climates. It is designed to protect 
vaccine when the power fails or is 
inadequate. In the latest equipment 
modified for the cold chain, the cool
ing energy is stored in the icepack 
bank which maintains vaccine storage 
temperatures when the refrigerator 
receives no power. Ordinary domestic 
refrigerators have thin insulation and 
no mass in which to store energy when 
the power is cut, so the temperature 
rises quickly in tropical conditions 
and can easily damage vaccine. This 
is a common cause of failures in the 
cold chain. 

Mr John lloyd is a Technical Officer 
with WHO's Expanded Programme on 

Immunization. 

- When equipment fails, when vaccine 
fails to arrive, when staff become sick, 
the cold chain must continue to func
tion. These emergency procedures are 
included in training, they are planned 
during supervision and they are posted 
on walls in the health centre. Who is 
responsible for the vaccine refrigerator 
when the responsible person is sick? 
Where is the vaccine to be placed 

when the refrigerator stops working? 
What reserve vaccine stock is needed 
to allow for delays in vaccine delivery? 
What vaccines can continue to be 
given when the icepacks have melted? 
Where is the technician who can be 
called when equipment fails? 

Unless emergencies are anticipated, 
they have a habit of expanding out of 
control. If only one problem occurs 
and is dealt with promptly, the cold 
chain is preserved and immunization 
continues uninterrupted. We call this 
ability of the system to survive in spite 
of mishaps, the robustness of the cold 
chain design. The cold chain is 
improved by analysing failures when 
they occur and taking measures to 
prevent a recurrence. 

Inspect: don't expect! 
Or Fakhry Assaad, Director of WHO's 

Division of Communicable Diseases up 
to 1986, and sadly no longer with us, 
frequently offered the advice: "You get 
what you inspect; not what you 
expect." This advice precisely describes 
the cold chain. Inspection begins, in 
the EPI cold chain, with the handling 
of vaccines and with the maintenance 
of equipment. 

Every refrigerator in the cold chain 
contains a thermometer which must be 
checked twice each day. There is 
always the danger of the vaccine being 
exposed to high daytime temperatures 
or low nighttime temperatures. Only by 
inspecting the temperatures regularly 
can one be confident about the sto
rage conditions of the vaccine and 
therefore be sure of the effectiveness 
of immunization. 



Thermometers in each refrigerator are 
checked twice a day to ensure that the 
temperature remains stable and the 
vaccines stay safe; while vaccine 
carriers (right) keep vaccines cool on 
the last lap of their journey to remote 
villages where they are needed. 

This and other cold chain pro
cedures are standardised nationally 
and internationally in the EPI. So the 
quality of vaccine handling, the accu
racy of stock control and most activi
ties in the cold chain can be followed 
easily and supervised effectively. 

Chemical indicators are also used to 
check the adequacy of the cold chain. 
One such cold chain monitor travels 
with every 3,000 doses of vaccine from 
the manufacturer to where they are 
received in the user countries. The 
monitors are also widely used in 
national cold chain studies. 

Inspection of equipment is as impor
tant as inspection of vaccine. Mainte
nance begins with the users of the 
equipment who can prevent faults 
from developing if they understand the 
equipment and know the maintenance 
procedures by heart. Practical training, 
particularly at the time of installation of 
the equipment, is the best way to turn 
knowledge of maintenance into a 
habit. Caring for equipment requires 
discipline but, most important, the 
users must be motivated. 

Motivation is not always sufficient to 
prevent a breakdown. At that time, a 
repair technician is the most needed 
person. But how do you know who to 
call? How do you know that he will be 
able to solve the problem on the spot? 
How will he know what spares to 
bring? Again, the answer is: inspection. 
In successful cold chain systems, the 
repair technicians visit the health 
centres, they keep an inventory of 
equipment models and where they are 
located, and they are trained and 
equipped with the help of WHO to 
carry out repairs on the spot. 

A cold chain for safe blood? 
What are the potentials of the cold 

chain approach for strengthening and 
extending the systems of blood collec
tion, processing and distribution within 
developing countries? Blood must 
be cooled but not frozen, and some 
processed blood components must be 
frozen in storage. The handling of 
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blood and the equipment for storage 
in large hospitals are well established in 
industrialised countries and in the 
largest hospitals of some developing 
countries. How can this technology be 
transferred to more difficult conditions 
- where things will go wrong and 
where supervision is not so strong? 
Here are some suggestions: 
- Establish blood stores in locations 
where continuous electricity supply is 
guaranteed; or specify equipment 
which can continue to maintain cool
ing even when the supply is inter
rupted. 
- Standardise blood handling pro
cedures, defining safe procedures and 
warning against unsafe practices. Plan 
procedures for probable emergencies 
in advance. Managerial and practical 

training will be needed for personnel 
responsible for collecting, storing, pro
cessing and using blood, to enable 
them to plan the safe blood service 
together in detail. 
- Establish a discipline among those 
transporting and storing blood to 
ensure that the temperature is moni
tored frequently and regularly. 
Chemical indicators can be a valuable 
additional check on the standard of 
blood handling. 
- By practical training, motivate 
workers to understand the preventive 
maintenance of equipment during 
installation and daily use, and to 
recognise faults as they develop. 
Identify effective repair services to 
ensure that, where possible, repairs are 
conducted on the spot. • 
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Where the need is greatest 

T
he ancient Ayutvedic 
system of Indian medi
cine fought against the 
deep-rooted and widely 
prevalent superstitions 

of magico-mythical causes and cures 
of diseases, and propagated the 
concept of physical causes and cures. 
For example, Ayurveda recognised 
masoorika (smallpox) and romanthika 
(measles) as contagious diseases and 
prescribed quarantine measures. It 
developed an astounding array of 
herbal extracts for treating successfully 
a variety of human illnesses. · 

But for infantile paralysis (poliomye
litis) , no cause or cure was found. The 
disease struck at random, paralysing 
one or more limbs of an otherwise 
healthy infant or young child. It 
affected perhaps one child in 500; thus 
it did not appear to be contagious, and 
no indiscretion on the part of the 
parents nor any imbalances in the 
baby's "body humours" could be 
incriminated as the cause. So this 
illness was classified as 'graha dosha ' 
(in Sanskrit, evil influence of planets). 
Even today, for many in the 
developing world the crippling disease 
of polio seems to be outside the realm 
of human control, to be suffered as the 
fate of the unfortunate child. 

As far as immunization activities are 
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by T. Jacob John 

concerned, the countries of the world 
may be classified into three categories: 
countries with a tradition of providing 
excellent health care and successfully 

Or T. Jacob John is Professor and 
Head of the Department of Virology and 

Microbiology, Christian Medical 
College and Hospital, in Vellore, 
Tamilnad u, India. He is also the 

Programme Director of the Centre of 
Advanced Research in Virology at 

Vellore, under the Indian Counci l of 
Medical Research. 

integrating childhood immunization 
services into it, such as countries of 
Europe and North America; countries 
which have introduced the Expanded 
Programme on Immunization (EPI) in 
the mid- or late 1970s and have 
achieved excellent results, such as 
countries of Central and South Amer
ica and of the Mediterranean region, 
China, Hong Kong, Korea, Malaysia, 
Singapore, Sri Lanka and Taiwan; and 
countries which have achieved only 
slow progress and continue to have 
high morbidity, disability and mortality 
due to vaccine-preventable diseases. 
This third category deserves special 
encouragement, guidance and help. 

In many Asian and African coun
tries, the incidence of paralytic polio-

myelitis is very high. To judge by 
Europe and the United States, one 
would have predicted one case of 
paralytic disease in about 1,000 polio
virus infections. In reality, in many 
developing countries there are about 
ten cases per 1,000 children. Of ten 
children with poliomyelitis, one may 
die in the acute phase of disease, two 
or three may recover completely and 
six or seven may have residual paraly
sis. If schoolchildren are surveyed in 
these countries, we would find four to 
eight lame children per 1,000. A small 
proportion of children may have both 
lower limbs severely paralysed - we do 
not find them in schools. For these 
countries, polio is a major public 
health problem. 

Why should we eradicate 
poliomyelitis? 

Disease, disability or death of a child 
evokes sorrow and sympathy; but this 
has failed to create the necessary 
political will to eradicate or even 
control poliomyelitis in some countries. 
More convincing reasons exist and 
they should be highlighted. 

There are strong economic reasons 
for preventing polio. The cost of 
treatment and rehabilitation of a child 
with polio, the loss of productivity of 
parents when the child is sick and the 
subsequent diminution of productivity 
and buying power of the individual 
afflicted with paralysis, together add up 
to a very substantial national loss. I 
have estimated that the total financial 
loss due to one case of polio is 
sufficient to immunize 10,000 children 
and prevent 100 cases of the disease. 

A second compelling economic 
reason is that it will be less expensive 
to eradicate polioviruses than to perpe
tually continue immunizing. If invest
ment is to be made for eradication, the 
cost will be less now than later. 

A third economic reason is that the 
basic infrastructure to control and even 
eradicate poliomyelitis has already 
been created in most countries at 
considerable cost; it is more profitable 

An immunization session in an Indian 
village. Systematic use of vaccines will 
help all countries to eradicate polio by 
the year 2000. 
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to reap its full potential benefits than to 
under-use the investment. In short, 
poor countries cannot afford the 
national waste due to poliomyelitis; 
control and eradication will actually 
result in saving more than the invest
ment. The saving due to the eradi
cation of smallpox is well-known. 

Two excellent tools 
Wild poliovirus transmission has 

already been eradicated from large 
territories such as Canada, Japan, the 
Scandinavian countries and the United 
States. This is the best proof that it can 
be achieved elsewhere too. Indeed we 
expect that wild polioviruses will be 
eradicated from all Central and South 
American countries within a year or 
two. The oral live attenuated poliovirus 
vaccine (OPV) and the · injectable 
(inactivated) poliovirus vaccine (IPV) 
are both excellent tools in our hands to 
achieve this. In some developed coun
tries, which ·we classified as category 
one, eradication was achieved with 
immunization coverage rates of 70 to 
90 per cent of infants and young 
children, using either vaccine. 

The second category countries have 
achieved success in controlling the 
disease (reducing the incidence by 90 
to 99 per cent) by using OPV in one or 
another schedule of doses. In Cuba 
wild virus was eradicated by the use of 
a dose of OPV given every six months 
to all children up to ten to 15 years. In 
China, Hong Kong and Singapore, 
polio was controlled by giving five to 
seven doses of OPV per child during 
the first five years of life. In some 
14 countries in Central and South 
America, two doses of OPV are given 
two months apart, in simultaneous 
country-wide campaigns, to all children 
below six years, irrespective of the 
number of doses given during primary 
immunization in infancy. 

Some countries, such as Gambia, 
were initially successful in controlling 
the disease by wide coverage with 
three doses of OP\1. But when wild 
poliovirus was re-introduced, large epi
demics occurred, indicating that child
ren immunized with three doses of 
OP\1 did not necessarily act as barriers 
for wild virus transmission. It is there
fore prudent to over-immunize rather 
than titrate the number of doses to 
what is barely necessary to control 
the disease, especially for sustaining 
the control and for moving towards 
eradication. 

The modem IPV with enhanced 
potency ( eiPV) is an alternate vaccine, 
which has given excellent results in our 
studies in tropical southern India. This 
vaccine is readily combined with 
diphtheria-pertussis-tetanus vaccine 
into a quadruple (DPTP) vaccine, thus 
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simplifying the routine immunization 
schedule. 

These experiences in different tropi
cal and developing countries clearly 
show that control and indeed eradi
cation can be achieved even in the 
third category countries by the strategic 
and intelligent use of either vaccine, or 
a combination of both vaccines. For 
countries which prefer OP\1, either 
several (five to seven) serial doses may 
be given, starting as early as in the 
neonatal period; or primary three-dose 
immunization may be followed by 
annual two-dose campaigns. We found 
that three doses given in annual pulses 
of immunization for all children under 
two years of age will effectively control 
polio. For those countries which prefer 
eiP\1, two or three doses of DPTP may 
be given in routine immunization. For 
countries which prefer a combination, 
one or two doses of eiPV may be given 
first, followed by two or more doses of 
OP\1, or vice versa. 

"Infantile paralysis, used to be blamed 
on the evil influence of planets. Today 
we know better. But for many children 
handicapped by polio - like this young 
girl in India - the only appliance 
available may be a simple stick. 

Since polioviruses do not have a 
non-human reservoir, they can be 
eradicated. The effort ·towards a global 
eradication of polioviruses must truly 
be international. Unlike the case of 
smallpox eradication, one uniform 
tactic of immunization applied every
where will not succeed in the case of 
polio. We have enough talent to 
design appropriate tactics for different 
countries; we have sufficient tools to 
eradicate poliovirus . transmission; and 
the world does have sufficient 
resources to fight this disease. This war 
against polioviruses must be waged 
and won. Together we can do it. • 
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Malaria makes 
new inroads 

Outbreaks of malaria hav.e 
been increasing over the past 
two years in parts of Asia. 
Latin America and Africa 
south of the Sahara. adding 
another obstacle to the 
already problem -ridden cam
paign against this parasitic 
disease. 

"During the last decade 
there has been stagnation in 
the progress towards reduc
ing the global malaria prob
lem." Or Taguir Bektimirov. 
Assistant Director-General of 
WHO. told experts at a recent 
meeting in Geneva. called to 
determine how to step up the 
fight against the disease. 
"The malaria situation conti 
nues to deteriorate. increas
ingly hampering socio
economic development. 
especially in the least
developed countries of the 
world." he said. 

Referring to the increasing 
number of cases imported 
into malaria-free lands. he 
went on: "The impact of the 
malaria problem has been felt 
not only in tropical but also 
in temperate countries of the 
world." Although some 
1.500 million of the world's 
inhabitants - or 30 per cent 
of all humanity - live in 
countries freed of malaria by 
control programmes. some 
2.110 million - or 43 per cent 
- still live in malarious areas 

and are therefore at risk Tht) 
total number of cases re
ported annually is estimated 
by WHO at 103 million . 

Among major obstacles 
confronting malariologists is 
the resistance of the Ano
pheles mosquito to such 
insecticides as DOT and diel
drin. and at the same time the 
resistance of the killer para
site. Plasmodium falciparum. 
to chloroquine. the drug of 
choice. 

A lack of technical com
petence in many countries is 
probably one of the main 
reasons for the poor perform 
ance in the detection and 
control of malaria epidemics 
The failure to foresee and to 
manage outbreaks is also 
blame~ by WHO on the insuf
ficiency of funding of anti
malaria services after malaria 
has been greatly reduced or 
even eradicated 

Another obstacle faced by 
health administrations is that 
they often learn of outbreaks 
through press reports. or 
through records that show 
stocks of anti -malaria medi
cation becoming depleted. 
or only when malaria epi
demics become rampant and 
acquire polit ical and eco
nomic prominence - rather 
than through the anti -malaria 
services . By then malaria 
could have run unabated for 
months - indeed in one in 
stance it did so for about two 
years - too late to limit the 
disease's spread and save 
lives. 

In addition. the economic 
crises faced by Third World 
countries have led to an 
exploitation of natural 
resources. and as a con
sequence to uncontrolled 
population movement to
wards new areas of develop
ment. Such large-scale 
projects as irrigation or gold 
mining in jungle areas in
crease the exposure of man 
to the mosquito's bites and 
make the risk of outbreaks 
more probable Migrants 
who leave their native homes 
in search of land. work and 
opportunities tend to live in 
ramshackle housing. where 
they fall easy prey to mosqui 
tos. Yet very few of them are 
aware that malaria is trans 
mitted by mosquitos. 

41 ':::. o The WHO experts called on 

The malaria situation continues to 
deteriorate in many of the least
developed countries. 
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? countries to draw up plans to 
o forestall malaria outbreaks. 
0 it since strengthening the cap -

acity for early diagnosis and 
ensuring prompt effective 
treatment of all cases are 
"absolutely essential." • 
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Editor: Philippe Stroot 

Health problems 
of the migrants 

Every year hundreds of 
thousands of persons cross 
international boundaries to 
migrate temporarily or per
manently to another country. 
Many migrate to countries 
with climates very different 
from those they are used to. 
They are confronted with a 
number of health problems. 
Sometimes they carry infec
tious diseases. so specific 
measures are required to pre
vent the diseases being 
transmitted . 

During 1989. the Inter
governmental Committee for 
Migration (ICM) expects to 
assist some 1 60.000 people 
in their migration from one 
country to another. Many of 
them are refugees who are 
accepted for resettlement in a 
third country . Others are 
migrant workers or family 
members admitted as immi -
grants to a variety of 
countries. 

Among these migrants 
may be refugees who have 
already spent several years in 
camps. Loss of the habits 
and social support that were 
conducive to good health in 
their country of origin. and ro 

the strain that adaptation § 
puts on their mental re- 5 
sources. make them vulner---; 
able to disease ~ 

To address the various 
health problems related too 
migration. the lntergovern- ? 
mental Committee for Migra - s 
tion (ICM) has convened an _g 
international seminar ono._ 

the Red Cross. and the 
League of Red Cross and 
Red Crescent Societies 

Among the topics to be 
considered by the seminar 
will be tuberculosis. leprosy. 
sexually transmitted diseases. 
conjunctivitis. AIDS. hepati
tis B. mental health. nutrition. 
oral health. health education. 
counselling of groups at risk. 
and medical requirements for 
air transport • 

Third World 
cities 

Current global discussions 
about "the environment" 
give little or no attention to 
the environmental problems 
faced by cities in the Third 
World. according to the 
two authors of a new book 
entitled Squatter Citizen. 
life in the urban Third World. 

migration medicine. Co - Poor environment in the urban 
sponsored by WHO, the semi- Third World con tributes to serious 

nar will be held at WHO ill-health. 

Headquarters in Geneva from 
6 to 9 February 1 990 

This will be the first ICM 
seminar to focus on the 
medical issues arising from 
migration and how to deal 
with them. lt is being pre
pared by the ICM Medical 
Services in cooperation with 
an Advisory Board which in 
cludes representatives of 
WHO, the Office of the United 
Nations High Commissioner 
for Refugees (UNHC R). the 
International Committee of 

Jorge E Hardoy. president of 
the I nstituto I nternacional de 
Medio Ambiente y Desarrollo 
in Buenos Aires. and David 
Satterthwaite. a researcher 
with the same body and with 
the London -based I nterna 
tional Institute for Environ 
ment and Development 
(liED). have long experience 
in the fields of housing and 
city planning They point out 
that such serious problems as 
a lack of a piped water 
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system and inadequate pro
vision for sanitat ion. as well 
as the - unwillingness of 
governments to penalise 
polluters or to provide basic 
services to poorer groups, 
"a re responsible for tens of 
millions of preventable 
deaths every year." 

They add that these prob 
lems "also contribute to seri
ous ill-health or disablement 
for hundreds of millions." 
And they conclude that 
agreement from Third World 
governments and environ
mental groups on joint action 
to address such issues as the 
greenhouse effect and ozone 
depletion may depend on 
these more immediate prob
lems being resolved. Squatter 
Citizen may be obtained from 
Earthscan Publications. 3 
Endsleigh Street. London 
WC1 H ODD. UK; price 
£9.95. • 

Community 
health 

accreditation 
Eight years ago, a number 

of professional assoc iations 
working in public health in 
Ontario Province. Canada. 
feit there was a need for an 
accreditation system to 
maintain high administrative 
standards. They set up the 
Ontario Council on Com 
munity Health Accreditation 
(OCCHA). an independent. 
non-profit- making body, 
w hich accredits the local 
official public health agen
cies of the Province on the 
basis of administrative stand
ards estab lished by public 
hea lth professionals them
selves. 

So far. ten public health 
agencies - nearly a quarter of 
the total - have been accred 
ited to OCCHA and others 
are preparing to apply 
OCCHA standards encou r
age exp licit statements of 
purpose. goa ls. objectives. 
written po lic ies and pro 
cedures designed to promote 
good management These 
standards also encourage 
co ll aborati on w ithin t he 
agency. and with the com 
munity. thereby fostering a 
"team effort" The Toronto
based counci l believes that 
the accredi~ation system 
cou ld ultimately lead to 
healthier li festyles. disease 
prevention and greater citi 
zen involvement in pub lic 
health programmes • 

WORLD HEALTH. December 1989 

Nevvsbriefs 
Health in the city. This is the title of a six-minute video 

film produced as a curtain-raiser to a WHO inter-regional 
meeting on urban and pen-urban health. held recently in 
Karachi. Against the background of a song by the pop-group 
Eurvthmics "This city never sleeps." the video offers a 
fast-moving pictorial image of life in the world's great cities. lt 
warns that. by the year 2000. more people will live in cities 
than in the countryside. and that 75 per cent of cities with 
more than five million inhabitants will be in the Third World 
The film was produced for WHO by the London-based 
Television Trust for the Environment. and may be purchased 
from. Media Service. WHO. 1211 Geneva 27. Switzerland. 
VHS cassettes are available in English only, at US $45 

Housing and health. A new publication which may be 
ordered from Distribution and Sales. WHO. 1211 Geneva 27. 
Switzerland is entitled Hea lth principles of housing This 
spells out 11 basic principles which govern the relationshtp 
between features of the housing environment and the health 
of inhabitants. The book makes a plea for these princtples to 
be considered by urban planners. Available in English and 
French; Spanish is in preparation. Price Sw fr 11. - or 
us $8.80 

Safe motherhood. A new newsletter entitled Safe 
Motherhood has just been issued by WHO 's Division of Family 
Health. The title reflects the Safe Motherhood Initiative - a 
global effort to reduce maternal deaths by at least a half by 
the year 2000 Specifically the In itiative seeks to enhance the 
quality and safety of girls' and women's lives through a 
combination of health and non -health strategies lt specially 
emphasises the need for better and more widely available 
maternal health services. more family planning facilities. and 
ways of improving the status of women. 

Partners within the Initiative are governments. agencies. 
non-governmental organizations and other groups and indi
viduals who are participating in efforts likely to reduce the 
number of women 
suffering and dying as 
a result of pregnancy 
and childbearing 

The 12-page news
letter includes short 
articles on activities in 
many parts of the 
world. a "fact file" 
listing some of the 
appa ll ing statistics 
about maternal 
deaths. and three 
pages of suggestions 
for resource materials. 
The Safe Motherhood 
Initiative is a joint 
programme supported 
by UN DP. UNICEF, 
UNFPA. the World 
Bank and WHO. • Safe Motherhood Initiative - a glo-

bal effort to reduce maternal deaths 
by a half by the year 2000 

In the next issue 
The January- February issue of World Health examines 
the impact of the environment on human health . This 
is the World Health Day issue. looking forward to 
7 April 1990. when countries all round the g lobe will 
draw attention to the chosen slogan 

.. 

Our planet - our health 
Think globall y - act loca lly. 

If you would like to 
obtain the catalogue 
of WHO publications, 
or receive sample 
copies of other WHO 
periodicals which you 
want to evaluate be
fore placing a sub
scription, please con
tact: World Health 
Organization, Distri
bution and Sales, 
1211 Geneva 27, 
Switzerland 
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both World Health (ten issues per 
year) and the quarterly World 
Health Forum 
The annual price will be: 

US$ 0 Sw.fr. D 
52.- 65.-

0RDER FORM 
Please enter my one-year 
subscription to 

World Health 0 
Health Horizons 0 
I enclose cheque/ international 
postal order in the amount of 

Name: 

Street: .. ..... ........ .. ...... ...... ........ .. . 

City . 

Country: ...................... .......... .... .... . 

World Health. 
WHO. Avenue Appia. 
1211 Geneva 27. Switzerland 

31 




