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The  30th  anniversary  of the  declaration  of  smallpox  eradication  is  a  propitious  time  to  look  back  on the
evolutionary  history  of  the  program,  its execution,  and  its  legacy  for  the future.  The  eradication  of  history’s
most  feared  disease  culminated  a decade-long  World  Health  Organization  campaign  which  began  despite
skepticism  and  doubt  and  succeeded  despite  a never  ending  array  of obstacles  occasioned  by floods,  civil
war,  famine,  and  bureaucratic  inertia.  New  concepts  in public  health  management,  surveillance,  and  the
application  of large-scale  programs  for vaccination  were  fostered  and  matured.  A  new  generation  of  young
mallpox
radication
ariola
accinia
mallpox vaccine
orld Health Organization

health workers  emerged  who  applied  new  approaches  and  experienced  the  gratification  of  public  health
achievement.  A  definitive  legacy  for the  future  was  the  extension  of the program  into  an  “Expanded  Pro-
gram on  Immunization”,  now  functioning  world-wide  and  resulting  in  dramatic  improvements  in  health
through  control  of vaccine-preventable  diseases.  No  less  important  are  the  growing  number  of  multi-
national  programs  whose  foundations  rest  on the  development  of active  case surveillance  to measure
achievement  and  to  guide  progress  – poliomyelitis,  measles,  guinea  worm,  and  rubella.
“. . .the world and all its peoples have won  freedom from
smallpox. . .a  most devastating disease. . .since earliest time,
leaving death, blindness and disfigurement in its wake and
which only a decade ago was rampant in Africa, Asia and South
America.”

Resolution: 33rd World Health Assembly, Geneva, May  8, 1980.

On August 24, 2010, a Symposium on Smallpox Eradication was
onvened at the Oswaldo Cruz Institute, Rio de Janiero. It was  in
ommemorative celebration of the 30th anniversary of the historic
eclaration that for the first time in history, mankind had succeeded

n eradicating an infectious disease [1]. Especially significant was
he fact that the disease was smallpox, by far, the most persistent
nd serious of all the pestilential diseases known to history.

Former program staff provided personal observations on the
rganization, operation, and development of smallpox programs
n seven different countries and areas of Latin America, Africa, and
sia. Subsequent papers examined the important lessons and pre-
epts deriving from the eradication program and explored its legacy
s a stimulus for a broadening range of vaccination and disease
revention programs. Finally, distinguished international health
fficials reflected on future health challenges of the 21st century.
Fully 33 years have elapsed since the occurrence of the last case
f smallpox. Thus, to most persons today, smallpox is little more
han the name of a disease, often mistakenly thought of as being
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tropical and perhaps confined to a few remote areas. In fact, this
was a disease that had maimed, blinded, and killed throughout
the world since the dawn of written history [2].  It was a disease
more feared than any of the great pestilences – more than plague
or yellow fever or cholera or malaria. It was a disease which vir-
tually everyone eventually acquired. It was  a frightening disease
that caused severe symptoms and high fever followed by the devel-
opment of ugly, painful pustules which extended over the entire
body. Patients had difficulty in eating and drinking because of the
pustules inside the mouth and on the tongue. In Asia and Africa,
between 15% and 30% of its victims died within one to two weeks
after becoming ill. There was  no treatment. Those who recovered
were left with deep scars over the face; some were blind.

The earliest records of smallpox go back more than 3500 years
– Egyptian mummies show the typical pustules of smallpox, each
having died during the acute illness [3].  During subsequent mil-
lennia, smallpox relentlessly spread from person to person, from
country to country, in every climate and in every season of the
year. In many traditional cultures – from Japan and China to India
and West Africa – smallpox gods and goddesses were worshiped. In
fact, it is the only disease that played such an important role in the
lives of peoples that deities and temples were especially created.

However, in 1796, there was a remarkable discovery that was
to change history. An English country physician, Edward Jenner,
discovered a vaccine that protected against acquiring the disease.

It was  history’s first vaccine. Local lore believed that milkmaids
did not develop smallpox because they had acquired from cows an
infection on their hands that caused pustules resembling those of
smallpox. Jenner took material from such a pustule and scratched
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t into the skin of a young boy. The boy developed a single pustule
ut was not ill. Six weeks later, Jenner showed that he was pro-
ected from smallpox. The disease of cowpox was caused by a virus
imilar to smallpox. When it was implanted in the skin, an infec-
ion occurred and the vaccine produced antibodies that provided
rotection against the related smallpox. It offered hope that some
ay the disease might be conquered. However, 180 years were to
lapse before the last case was recorded.

Progress in smallpox control was slow. It improved when, dur-
ng the 19th century, vaccine began to be produced by growing it in
arge amounts on the skin of calves. In the more developed parts of
he world where health services and communication were improv-
ng, many could be vaccinated and smallpox epidemics controlled.
owever, the vaccine was susceptible to heat and was  usually inef-

ective after only 2–3 days. In the developing countries, vaccine
roduction was difficult or impossible as was vaccine distribution
o most areas. Meanwhile, smallpox epidemics continued to occur.
n fact, during the 20th century alone, an estimated 300 million
eople died of the disease – more than twice the death toll of all
he military wars of that century. Indeed, until the proclamation
f eradication, virtually all industrialized countries continued to
onduct national smallpox vaccination programs and international
ravelers carried special certificates indicating that they had been
accinated within the preceding 3 years.

Not until the 1950s were methods perfected to produce large
mounts of a heat-stable vaccine that were so important for its
se in tropical areas. With its development the stage was set for a
rogram that might be able to eradicate the disease.

The first proposal that the countries of the World Health Organi-
ation (WHO) undertake a global eradication campaign was made
y its first Director-General in 1953. The proposal was rejected as
eing “unrealistic”. Five years later, the USSR Deputy Minister of
ealth Victor Zhdanov introduced a similar resolution; this time

t was approved. However, the budget provided was small; few
taff were hired; and little progress was made. Many countries
xpressed frustration that more progress was not being made and
sked the WHO  Director General to develop a plan and budget that
ould eradicate the disease in 10 years. In 1966, this was  consid-
red by the World Health Assembly. It called for a special program
o which WHO  would contribute $2.4 million per year. Additional
mounts would be required and these would have to be met  by
ational budgets and voluntary donations. There were many who
pposed the proposal, some on the grounds that eradication was  an
mpossible goal and some who argued that WHO  could not afford it.
irector-General Marcelino Candau himself opposed the program

earing that it would fail. Such a failure would be serious as a much
arger decade-old WHO  malaria eradication program was then fail-
ng. By a narrow margin of two votes, however, the decision was
aken to begin a more serious smallpox eradication effort.

The scope of the smallpox program was unprecedented. It
equired the cooperation of all countries throughout the world and
he active participation of more than 50. It was a universal effort
nlike any that had ever been undertaken. Most countries even-
ually proved to be readily responsive but strong persuasion was
ecessary for some. National antipathies were generally set aside.
ost remarkable was the cooperation and collaboration between

he Soviet Union and the United States even during the darkest days
f the Cold War. Effective collaboration and coordination between
HO’s six regional offices and its headquarters was no less a chal-

enge. Special efforts would be needed to sustain the confidence
f member countries over the targeted 10 year duration of the
rogram and the subsequent 2 year period of certification.
The challenge was formidable. During 1967, the first year of the
rogram, cases were reported from 43 countries; subsequent sur-
eys showed that there had been at least 10 million cases and more
han two million deaths. The endemic countries included Brazil,
29S (2011) D7– D9

most African countries south of the Sahara Desert, and, in Asia –
India, Pakistan (including what is now Bangladesh), Afghanistan,
Nepal, and Indonesia. Their population was  more than one billion
persons.

Indispensable to the success of the program was an adequate
supply of heat-stable, fully potent vaccine. At the time the pro-
gram was  to begin, vaccine was  being produced in more than 40
different countries. WHO-designated centers in Canada and the
Netherlands volunteered to test and certify all batches of vaccine
as they were being produced. Initially, less than 10% of the vaccine
batches were fully potent and stable. A standard production man-
ual was  developed; WHO  consultants worked with laboratories to
improve production methods; and UNICEF provided equipment to
produce the stable, freeze-dried product. By the sixth year of the
program, more than 80% of the vaccine needed was produced in
the developing countries. Meanwhile, continuing generous dona-
tions of vaccine from the USSR and USA permitted most countries
to begin to develop and strengthen their programs.

The vaccine shortage was further abated by the fortuitous dis-
covery of a new tool for vaccination – the bifurcated needle – whose
use resulted in a higher rate of successful vaccinations. More impor-
tant, was the fact that it required only one-fourth as much vaccine
as traditional techniques. Wyeth Laboratories, where the needle
was developed, waived all fees for use of the needle. It was soon in
use throughout the world.

The basic program strategy consisted of three parts. The first
was for the endemic countries to each undertake a well-monitored
mass vaccination program to assure protection of 80% of the popu-
lation. Program staff believed that this was  necessary to reduce the
number of susceptible persons and thereby the extent of disease so
that effective containment of all outbreaks would be possible. The
second component, called surveillance-containment, was to begin
at the same time as mass vaccination. The goal was to establish
a system whereby all health units would report cases of small-
pox each week. On receipt of a report of an outbreak of smallpox,
a team was to be sent to check for other cases and to vaccinate
family and contacts of all patients. Persons protected by vaccina-
tion would serve as a barrier against further spread of the virus.
The concept of weekly and prompt containment of outbreaks was
new for all countries. The third component was to provide for the
regular and frequent distribution of surveillance reports to all pro-
gram participants and health officials. It was  to include the numbers
of cases being reported each week as well as new developments,
useful techniques, and solutions for dealing with problem areas.
Brazil was  the first to launch a weekly national surveillance report
– May  1967. Other countries followed in subsequent years. An
international report began to be published in the WHO  Weekly
Epidemiological Record in May  1968. Subsequent reports were dis-
tributed every 2–3 weeks thereafter through the time of occurrence
of the last case in 1977.

The eradication effort in 20 West African countries was among
the earliest successes. That area included some of the world’s most
heavily infected nations and those with the most limited health
services and communications. Nevertheless, the last case of small-
pox was registered only 3 years and five months after the program
began. It was  a dramatic demonstration of the effectiveness of
the new smallpox strategy. More than 100 million people became
smallpox free as a result of the work of national directors and staff
with technical assistance provided by only 50 international pub-
lic health advisers. Subsequently, successful programs extended
throughout all other countries of Africa (except Ethiopia) and by
1973 all were free of smallpox.
India and Bangladesh represented the most formidable obsta-
cles. With a combined population of more than 700 million people,
they were complex bureaucracies that defied definition. Road, rail,
and boat traffic accommodated tens of millions continually on
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he move about the country – commuters, attendees of gigan-
ic religious festivals, and commercial travelers. Smallpox moved
ith them. Ordinary surveillance-containment programs were dif-
cult for tradition-bound health systems to accept. Complicating
he challenges were hordes of refugees associated with civil war,

assive floods and famine. Some suggested that these and other
haracteristics marked the Ganges River basin of India as the natu-
al home of smallpox from which the virus could not be dislodged.
ew strategies had to be devised which included national house-
y-house searches to discover cases and control spread.

No less dramatic were the final chapters in Ethiopia and Somalia
here roads were scant, populations were scattered and migratory,

ivil wars were a continuing hazard and problems of kidnapping
f teams were a continuing threat. Famine, refugees, and all but
on-existent methods for communication made planning and man-
gement a day-to-day innovative challenge.

Finally, on 26 October 1977, the world’s last known case
ccurred – a 26 year-old hospital handy-man, Ali Maalin, then
iving in Merka, Somalia. An intensive search for additional cases
nsued along with vaccination throughout the area and extend-
ng throughout Somalia. Meanwhile, each of the endemic countries
nd regional areas had been required to undertake rigorous pro-
rams for search and surveillance for at least 2 years after the
ast known case in order to be certified by an independent inter-
ational committee. The last two countries to be certified were
omalia and Ethiopia. In December 1979, a specially appointed
lobal Commission, meeting in Nairobi, Kenya, reviewed all cer-

ification reports and prepared a report to WHO’s Director General
alfdan Mahler stating that they were satisfied that smallpox had
een eradicated from the world and recommending that smallpox
accination should cease in all countries. This report was consid-
red and endorsed by the World Health Assembly on 8 May  1980.

The eradication goal of 10 years had been missed – but by only
 months and 26 days. During the program, many field staff, stim-
lated and intrigued by the potential for public health, altered
areer plans and went on to cope with other major public health
hallenges. Their subsequent achievements both nationally and
nternationally have been extraordinary.

In the course of the program, new operational tools and methods
ere perfected, one of the most valuable being the development

f surveillance networks which provided weekly reports from all
ealth units. The data were invaluable for measuring progress and
ontinually refining strategies.

Equally important, the program catalyzed a new era during
hich interest in vaccination for disease prevention grew rapidly.
hen smallpox eradication began in 1967, vaccines were not
idely available or used outside of the industrialized countries. In

he developing countries, campaigns were periodically launched to
ombat epidemic smallpox; a few countries administered yellow-
ever vaccine and some provided limited amounts of DPT and the
uberculosis vaccines. However, surveys showed that not more
han 15% of children in any developing country were receiving the
rotective vaccines then in common use in most of the industrial-

zed world. Moreover, there were no established programs for any
accine that provided for vaccine delivery throughout the whole of

 country.
Smallpox eradication had called for systematic, monitored
accination programs extending throughout endemic countries
ith a goal of reaching 80% of the population. In almost all areas,

accination was not only accepted – it was welcomed. Resistance
as rare. Where local political authorities, teachers, and religious

[

[
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leaders provided support, a health worker could readily vaccinate
500 or more persons per day.

The question arose as to why  not administer other vaccines at
the same time. Earlier studies had demonstrated that several vac-
cines could be given simultaneously with safety and efficacy [4].
Therefore, in December 1970, the smallpox unit took the initiative
to arrange for WHO  to convene a group of national health leaders to
consider a recommended policy for national vaccination programs
[5]. The meeting endorsed the creation of dedicated national vac-
cination programs in all developing countries that, in addition to
smallpox vaccine, would provide DPT, polio and measles vaccines.
It was given the name – “Expanded Program on Immunization”
(EPI) and so it has remained [6].  It began a marked transforma-
tion of interest in vaccine programs. In fact, some refer to the 1970
meeting as the beginning event of a Vaccine Era.

The World Health Assembly approved the EPI initiative in 1974
and UNICEF subsequently accepted the program as a priority.
Rotary International agreed to cover the costs of polio vaccine. A
goal was  set – to vaccinate, by 1990, 80% of the world’s children with
polio, measles, and DPT. To many, this seemed unduly ambitious
but, surprisingly, the goal was  effectively met. Other vaccines have
now been incorporated for administration on a population-wide
basis in an increasing number of countries – including vaccines
against hepatitis B, rubella, rotavirus, Haemophilus influenzae b,
yellow fever, and meningococcal meningitis.

The Region of the Americas (PAHO) has been in the forefront in
developing and expanding the EPI program. At the 1985 meeting of
its directing council, it decided to eradicate polio from the Americas
within 5 years [7]. It was an ambitious target. Many doubted that it
could be done but the goal was reached. Meanwhile, the strategies
and methods for polio eradication, as developed in PAHO, began
to be applied, essentially unchanged, in a global polio eradication
effort.

Thus began the new era which we  celebrate here as well, an
era during which the number of new vaccines has steadily grown,
the incidence of vaccine-preventable diseases has fallen dramati-
cally, and efforts are being made to assure vaccine protection for
all citizens, however remote their residence and however poor they
may  be. Tens of millions have been spared death and disability. In
programs built on the successful concepts of smallpox eradication,
polio and guinea worm are themselves nearing eradication and, in
the Americas both measles and rubella have ceased to be endemic
problems. Thus, this Symposium is especially timely as we look to
the future of disease prevention.

Conflict of interest statement: None declared.
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