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Free at last.

Recovering from smallpox,
Bogra, Bangladesh. 1975.

Photo by: Carol F. Music






Free at last

Rounding the corner of a health clinic bungalow, I gazed deeply into the pain
and trust of a beautiful girlchild. She sat on a windowsill, behind bars, recovering
from smallpox. A boy patient joined her.

My heart winced. | felt the nightmare of a youngster's fever and rash. .. a
person’s struggle with pain and fear . . . a family’s struggle with separation and
loss . . . a survivor’s struggle with life, indelibly marked and dishonored by the
community. I experienced anew being a prisoner of one’s own skin in any
community.

Our eyes embraced. It was January 1975 in Bogra, Bangladesh. She yearned to
breathe free. When would that be?

For hundreds of years, smallpox had run unleashed among millions of people,
keeping nations suppressed and a world held hostage. Yet, persistent advance-
ments after 1950 showed clear promise of global eradication of the disease; and
to this end the World Health Assembly declared, in 1966, a worldwide Small-
pox Eradication Program,

Remarkable leadership and personnel around the world provided crucial, ongo-
ing skills to augment each endemic nation’s campaign. Families of overseas
consultants from the Centers for Disease Control, such as [, had a rare opportu-
nity to see a portion of the last vestiges of smallpox amidst the rigors of surveil-
lance and containment in the field. Freedom came very hard-won, mile by mile,
year by year.

For those who have suffered, recovered, or died from smallpox, for those who
have been isolated behind bars during a storm of ill contagion, for those who
untiringly led or participated in this movement to uproot smallpox infection: we
are all as one, and we are all now free of this fight and this fear of death and
discrimination.

QOur children can now breathe free.

Carol F. Music
5 Atlanta, 19587
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Foreword

It is fitting that this book, which describes the contribution made by the Centers
for Disease Control (CDC) and its staff to the global eradication of smallpox,
appears as the world prepares to celebrate the tenth anniversary of that unprece-
dented achievement. Under the leadership of the World Health Organization
(WHO), humankind united to defeat an ancient foe.

The official account of this worldwide effort is contained in Smallpox and Its
Eradication, written by Drs. F. Fenner, D. A. Henderson, |. Arita, Z. Jezek, and
I. Ladnyi, of WHQO. The events described in this narrative were a part of that
overall campaign and are summarized in the official WHO account.

This volume, written by Mr. Horace G. Odgen, is intended to serve a comple-
mentary purpose. It records in some detail the events that led to CDC’s involve-
ment in smallpox eradication, the excitement and formidable challenges of the
Smallpox Eradication/Measles Control Program in West and Central Africa,
which was funded by the U.S. Agency for International Development (AID) and
largely executed by CDC, and the considerable scope of CDC’s participation in
ather aspects of the worldwide campaign. The perspective provided on these
events and the details of their formulation and implementation may provide
valuable lessons for those who carry out future public health programs.

It should be emphasized that the programs described in this account were not
“one-man shows,”” or even “two-man shows.”’ In every country in which they
worked, CDC personnel served as advisors—albeit very active ones—to their
national counterparts and to the many national staff members who actually
performed most of the task that made the programs successful.

Despite the difficulties, setbacks, and doubts mentioned herein, smallpox was
eradicated. The world of public health may draw inspiration from this accom-
plishment. It is significant that twenty years after a resolution of the World Health
Assembly that marked the beginning of the final smallpox eradication effort,
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another assembly resolution in 1986 has declared the challenge of eliminating

dracunculiasis (guinea worm disease).

Three aspects of the United States’ role in smallpox eradication deserve special
emphasis. The first is that a global program may be built on different and even
conflicting priorities. The West and Central African campaign, for example,
combined distinctly different interests of U.S. health authorities and the African
governments concerned: the former being primarily interested in smallpox
eradication; the latter primarily in controlling measles.

The second is that U.S. participation turned out to be a remarkably good eco-
nomic investment. A total of $32 million was spent by the United States over a
ten-year period for the global campaign. This entire sum has been recouped by
the United States, in 1968 dollars, every 2%z months since 1971. This is the
amount saved because we have been able to halt routine smallpox vaccination,
eliminating the complications of vaccinations, reducing foreign quarantine needs,
and eliminating requirements for vaccination on entry to the country.

Third, the program firmly established the principle that protecting the United
States from some diseases may be best accomplished by helping others to
control the problem abroad. This lesson may be especially relevant to control of
measles and poliomyelitis today, and perhaps eventually of acquired immunodefi-
ciency syndrome (AIDS).

For CDC, and indeed for the world at large, the legacy of this global triumph is
not only that smallpox has been eradicated, though that alone would surely
have been more than enough. In addition, we have benefitted immeasurably
from the cadre of people who participated in the campaign and from their
enthusiasm and knowledge. Their numbers are legion, and many of them con-
tinue to apply and build upon the skill with which problems were solved and the
spirit in which it was done. To all of them, leaders and workers alike, this book is
respectiully and affectionately dedicated.

RS EN Zua,z/ze

David J. Sencey/ M.D., M.P.H. William H. Foege, M.D., M.P. H
Director, CDC Director, CDC
1965-1977 1977-1983

0« Masone

James O. Mason, M.D., Dr.P.H.
Director, CDC
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Introduction

In October 1977, in the country of Somalia on the horn of East Africa, a young
man named Ali Maow Maalin contracted the world’s last case of naturally occur-
ring smallpox. In the succeeding ten years, the disease has made only one
appearance-—the result of a tragic laboratory accident in Great Britain. Smallpox
as a natural enemy of humanity has been expunged from the earth.

Global eradication of smallpox, by any measure, ranks among the great achieve-
ments of humankind. Gone, through concerted human effort, is a disease which
has brought death to countless millions, repeatedly altered the course of history,
and traveled as a dreaded companion through the centuries to every inhabited
corner of the world.

The story of this accomplishment has been told and will be recounted many
times. Its magnitude has yet to be fully appreciated, just as the toll of the disease
itself has tended to be obscured by history’s preoccupation with wars and the
deeds of kings. This recognition will come.

But the intent of this narrative is far more modest, It seeks to chronicle the
contributions of one organization, the Centers for Disease Control (CDC) of the
U.S. Public Health Service, to this worldwide triumph. It is written while living
memories are still fresh, while the stories swapped by veterans of the smallpox
campaigns can animate the memoranda already gathering dust in the files.

Its plan is simple. The first chapter is intended to furnish a framework. It de-
scribes the disease and extracts a few highlights from the rich history of its
presumed origins and successive impacts on the world's cultures; it touches
briefly on human efforts over time to understand and combat this deadly enemy.
Then, it introduces the three agencies principally involved in the smallpox eradi-
cation effort: the World Health Organization (WHO). CDC, and the U.S. Agency
for International Development (AID). The concluding section of chapter 1 is
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designed to set the stage by summarizing the smallpox situation as it existed
when the eradication program was launched in the mid-1960s.

Chapters 2 and 3 describe in greater detail the smallpox eradication and measles
control program i ‘wenty West and Central African countries as it was
planned and carrie. out, largely by CDC personnel in collaboration with the
national governments, on behalf of WHO, with funding support from AID. The
West African campaign receives the most detailed attention, in part because this
was the area in which CDC made its greatest initial contribution but also, as will
be seen, because in many ways West Africa was the proving ground and turning
point of the struggle.

Chapter 4 discusses changes in U.S. domestic policies and public health prac-
tices resulting from the changing smallpox situation around the world. Chapter 5
summarizes briefly CDC’s participation in the late stages of eradication in Latin
America and describes the major campaigns in India and Bangladesh in the early
and mid-1970s, leading to the final victory in the war-torn East African countries
of Ethiopia and Somalia. It is interesting to note in passing that the northeastern
quadrant of Africa, where the last cases were tracked down, was also the broad
region from which, many centuries earlier, smallpox probably launched its
devastating marches across Asia, Europe, the remainder of Africa, and ultimately
the New World.

XV
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THE NATURE OF THE ENEMY

The Organism

The cause of smallpox as it was known throughout most of hurnan history was a
virus that produced the disease known to science as variola major. Late in the
nineteenth century, a second type of smallpox was identified, known as variola
minor because its effects were much less severe. A third strain, unofficially
labeled variola intermedius, was found in East Africa in the 1960s. Vaccinia
virus, which was essential to the eradication of smallpox, is also a member of the
orthopox virus family.

Persons afflicted with variola major showed no signs of illness until about the
ninth day. Then, for three or four days, they were likely to suffer fever, nausea,
and headaches, which often seemed to subside. Next, red spots began to appear
on the face and spread rapidly. The spots, flat at first, swelled into vesicles and
then pustules. Many died soon after the rash appeared: others several days later.
The pain and discomfort were terrible to endure. Over all, death claimed about
one-fourth of those infected. Those who survived were often left with permanent
scars. Most who recovered were immune to the disease for kife.
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Most victims acquired the disease by inhaling the virus through close contact
with an infected person. Those not in face-to-face contact could acquire the
disease from clothing or blankets, and corpses of victims were a dangerous
source of infection. The infectious stage generally began just before the rash
appeared and lasted as long as three weeks.

Exposure, even direct exposure, did not necessarily result in infection. Even
susceptible members of a victim’'s immediate household might escape the
infection. Nevertheless, when smallpox struck a population not previously
exposed, as happened many times throughout history, a devastating epidemic
almost always occurred. Later, when a large proportion had either become
immune or died, the disease would decline, recurring after enough years had
passed to build up a susceptible population. In fact, since smallpox could only be
transmitted from one person to another and did not naturally infect animals—as
many other diseases do—it required a substantial susceptible human population
to stay alive. In larger communities the virus never completely disappeared but
smoldered along for several years between major outbreaks.

These characteristics of variola major generally applied to variola minor as well.
Recovery from either resulted in immunity to both forms of the disease. But
there was one critical difference. Variola major killed at least one-fourth of its
victims; variola minor brought death to fewer than one in 100, and its survivors
were less likely to be severely scarred.

Smallpox Through History

Whatever its origins may have been—very possibly as a disease of animals—
smallpox had probably made its successful and fateful adaptation to humankind
by some 10,000 years ago. This date would correspond with the early formation
of farming communities, which would have provided a population stable enough
for sustained transmission from person to person.

Ancient historical accounts, medical writings, and religious and mythological
evidence all indicate that smallpox was known in at least three parts of the
world— Egypt, India, and China—well before the beginning of the Christian Era.
The evidence is most solid, and the probable antiquity greatest, in Egypt. Three
mummies dating from the sixteenth to the eleventh centuries B.C. have been
examined by modern observers and show unmistakable signs of smallpox-like
infection. The most famous of these, that of the Pharaoh Ramses V, who died in
1157 B.C., has characteristic pustules strikingly similar to those observed in vic-
tims in the twentieth century AD., more than 3000 years later.

In India, Sanskrit medical texts and sacred books suggest smallpox epidemics
dating at least as far back as 1500 B.C. More recently, in the fourth century B.C.,
there are indications that the invading army of Alexander the Great may have
been met by smallpox in India, just as Hittite invaders may have encountered
smallpox in Egypt at an earlier date. In the case of China, it appears that the
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disease was imported in the pre-Christian Era, perhaps by the Huns. The Chi-
nese called the sickness “Hunpox,” an early manifestation of a human tendency
to blame misfortune on alien influences illustrated in our own century by the
“Spanish flu” of 1918 and the “Asian flu” of 1957.

In classical Greece Thucydides described a plague, possibly smallpox, that greatly
weakened Athens in its struggles against Sparta in the fifth century B.C. It was
said to have come from Ethiopia via Libya and Egypt. Northeast Africa and the
Middle East could well have been the original source of many smallpox outbreaks,
which followed armies and trading caravans throughout antiquity and into our
own era. Troops under the banners of Carthage, Rome, and many lesser powers
brought it with their baggage trains. The spreaders of Islam, the pilgrims who
later trudged back to Mecca, and the Crusaders who sought to regain the Holy
Land from the “Infidel” all were among the unwitting carriers throughout vast
areas of Europe and Africa that had previously been too sparsely settled to
sustain the disease. By the sixteenth Christian century, it was established through-
out Europe. And in that century the ports of Europe served as its springboard to
the New World. A little later the slave trade vaulted it from sub-Saharan Africa to
Brazil and the Caribbean islands.

Throughout history smallpox has been a most democratic scourge. lis toll among
royalty has been widely chronicled. Elizabeth | of England was a celebrated
victim and a lucky one, recovering almost unmarked. Less fortunate were her
successors in the post-Restoration House of Stuart. Princess Mary of England,
her husband William H of Orange, and her brother the Duke of Gloucester died
of smallpox in their twenties, all within a decade of each other. In the next
generation Queen Mary Il died of the disease, as did a younger brother who
would have succeeded to the throne; another Duke of Gloucester, son of Mary's
sister Queen Anne, died at age eleven—all of this happening between 1650 and
1700. In Austria eleven members of the reigning House of Hapsburg died of
smallpox between 1654 and 1767, resulting directly in four shifts of the line of
succession. In France Louis XIV’s heir, the grand dauphin, died of smallpox in
1711, and his great-grandson and successor, Louis XV, died of the disease more
than half a century later after a fifty-nine-year reign, almost on the eve of the
French Revolution.

As with captains and kings, of course, so with commoners. Tevye in Fiddler on
the Roof observed that “‘being poor is no disgrace, but #'s no great honor
either.” Certainly, it was no protector against smallpox. Through the centuries
the disease established itself as endemic across virtually all the known world—
Africa, Asia, the Indian subcontinent, the islands of the Western Pacific, Europe,
and eventually the Americas. Periodically, it broke out in devastating epidemics.

In a single century, the eighteenth, the roll call included the following, among
many others: five major epidemics in London between 1719 and 1746, each
killing thousands, most of whom were children; similar outbreaks in Rome,

oS}
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Berlin, Geneva, and other European cities; awesome pandemics in India, includ-
ing one that may have caused 3 million deaths in the state of Bengal; epidemics
in Sennar and in Sumatra: 40,000 deaths in Belém, Brazil, in 1750; a pan-
demic throughout South America in 1764-1765; and devastation of the Hottentot
tribe in South Africa in the 1750s. Smallpox prolonged the siege of Boston at the
outset of the American Revolution, probably prevented the U.S. capture of
Quebec, and saved Great Britain from the invasion of the “‘Second Armada”
from France and Spain.

Entire settlements were wiped out. Sunbury, a town near Savannah, Georgia,
was established in 1780 and occupied by the British during the war. A smallpox
epidemic in 1813 made it a ghost town; all that remains of it is a Georgia State
Historical Site.

Combatting the Disease

It was at the end of the fateful eighteenth century that an English physician
named Edward Jenner discovered vaccination, placing in man’s hands at long
last the instrument that would turn the tide.

Through the millennia before Jenner's discovery in 1796, the ancient enemy
had held the upper hand in an unequal struggle. Nearly two more centuries
would pass before achievement of the ultimate triumph confidently predicted by
that farsighted Virginia gentleman, Thomas Jefferson, who wrote to Jenner:
“You have erased from the calendar of human afflictions one of its greatest. . . .
Future nations will know by history only that the loathsome smallpox has existed.”

As with many other phenomena feared and little understood, smallpox has been
associated with many deities in many cultures. Not the earliest but among the
most widely worshipped was the Chinese smallpox goddess T'ou-Shen Niang-
Niang, who was revered by Buddhists, Taoists, and Confucians alike. Shitala
Mata in India, Bisagit in Borneo, and Shapona or Soponna, god of smallpox
among the Yoruba peoples of West Africa whose worship crossed the Atlantic
with the slave trade, were other members of the smallpox pantheon.

Probably the oldest and certainly among the best known was the Indian goddess
Shitala Mata. Her origins can be traced back at least 2000 years, likely as a
pre-Hindu folk goddess. In the Hindu religion she is considered to be the wife of
the great god Shiva, the Destroyer, but she has been variously worshipped
under different names by Jains and Moslems as well as Hindus. A wrathful and
vengeful deity, she has temples devoted to her all over India, and an annual
festival has traditionally been held on her feast day.

In the Christian world a fifth-century bishop of Rheims, canonized as St. Nicaise
after martyrdom at the hands of the omnipresent Huns, was adopted as patron
saint of smallpox because he had survived the disease, through holy practices, a
year before his death. Though he has never been widely recognized, prayers to
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St. Nicaise for intercession against smallpox are found in the literature, and an
altar dedicated to him exists in the great Rheims Cathedral.

Throughout history and up to our own time, the association between deity and
disease has been at best a mixed blessing. As will be seen later, Shapona in
Africa and Shitala Mata in India were formidable factors to be contended with.
More pervasively, however, even in cultures we tend to view as more sophisti-
cated, the premise that smallpox was a visitation of God's will on the victim
raised serious societal barrers to the application of preventive measures,
Into the twentieth century, charges of tampering with divine intent have had to
be overcome.

Meanwhile, through the long struggle physicians and others have sought to
describe the disease, deduce its cause, treat its sufferers, and prevent its spread.
Hippocrates may have been among its first biographers, although it is not clear
whether he was describing smallpox or other contagious diseases, a common
problem in the early writings. Galen described a smallpox-like plague in the
second Christian century, and the theory that he borrowed from the Greeks—
that diseases, including smallpox, are caused by imbalances among the four
humors—prevailed in Europe for centuries.

Rhazes, a Persian-born physician writing in the tenth century, was the first in the
Western world to clearly distinguish smallpox from other rash-producing conta-
glons like measles. The term variola was first applied to the disease Rhazes
described in the eleventh century, Biilliant though he was as an observer,
however, Rhazes wrongly attributed the cause to a tendency of the blood to
ferment; therefore, his recommended treatments included bleeding and exces-
sive heat. Another course of therapy, whose origins are lost in the past but which
persisted remarkably and was still being practiced until quite recent times, was
the “‘red treatment,” which required that the patient be clothed in red, housed in
red surroundings, or even bathed in red light.

Over the years beliefs concerning the causation of smallpox blew with the prevail-
ing winds of medical thought. Epidemics of smallpox and other diseases were
variously blamed on changes in the ambient atmosphere, on specific “'seeds” of
disease called seminaria by Fracastorius in the sixteenth century, on “animalcules”
following the invention of the microscope, on “‘corpuscles” of solid matter invading
the body like a poison, and, of course, on punishment for sin.

Each theory naturally generated its own countermeasures. If you feared mias-
mas in the atmosphere, you tried to clean up the air or move to where it was
better; if you feared divine retribution, presumably you tried to clean up your
life. But empirical evidence gradually accumulated that supported specific
measures. Observation that the disease was transmitted by face-to-face contact
led to the practice of isolating victims and avoiding unnecessary exposure.
Observation that clothing and other effects and the corpses of victims were
sources of infection led to increasing care in their handling and disposal.
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Most important in the long run was the observation that those who survived the
disease were subsequently immune to it. This knowledge led to the two courses
of action—inoculation and vaccination—that ultimately brought an end to
smallpox. It is important to distinguish between the two.

Inoculation, now more commonly called variolation, was done by inserting
smallpox virus from a previous human patient into the skin of a susceptible
person. lts purpose was to actually cause a very mild case of smallpox. The
individual inoculated could transmit smallpox to others as though he or she had
been naturally infected. In the great majority of inoculated persons, the illness
and rash were slight, and they had lifelong immunity thereafter.

Vaccination, introduced by Jenner in 1796, was based on the related but
different fact that immunity to smallpox could be induced by infection with a
different disease—cowpox. The procedure was similar but the injected material
was derived not from a smallpox patient but from a bovine with cowpox.

The only evident advantage of variclation over vaccination was that, provided
the patient survived, variolation conferred lifelong immunity, whereas vaccina-
tion required periodic repetition. The advantages of vaccination, far outweighing
this drawback, were that those vaccinated did not develop smallpox or transmit
the disease to others; that the rash almost never appeared; that the symptoms, if
any, were extremely mild; and, most importantly, that the risk of death from
vaccination was minuscule, one or two per million, whereas the risk of death for
noedrted prersn was i east in the ranagr of. 1.3 narcent.

Unlike those of vaccination, the origins of variolation reach far back in time. It
had undoubtedly been practiced in India, China, and Africa for many centuries.
Early in the embattled eighteenth century, it was introduced into North America
and Europe and was widely practiced in many other parts of the world. In
France it was in favor, out of favor, and then reinstated when smallpox attacked
the royal household.

Controversy was variolation’s constant companion. In successive periods lead-
ers of medical and scientific opinion were often arrayed on both sides, depend-
ing in part on whether or not inoculation was compatible with their respective
theories of smallpox causation. The practice also furnished an arena for theologi-
cal and ethical argument since it not only represented “‘tampering with God's
will’” but also involved considerable risk for many who might not otherwise
contract the disease naturally.

Variolation had been introduced into England and adopted by the royal family
by 1722. In 1721, in connection with a devastating epidemic in Boston, Cotton
Mather observed that the attack rate was much higher among whites than
among blacks, who had brought the practice of variolation from Africa. Mather
sought to popularize the practice in colonial America without success. Later in
the century British troops at Quebec, better protected than their more numerous

O
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colonial attackers, successfully defended the city during a smallpox epidemic
occurring at the time of the battle.

The debates continued in the nineteenth century even after Jenner's far-safer
vaccination method had been thoroughly proved, as some die-hard variolationists
persisted in their views. By the twentieth century, vaccination was generally
accepted as the method of choice in most parts of the world, and smallpox was
clearly on the decline in those countries where it was widely practiced. Even so,
small but highly vocal antivaccinationists persisted in some places including,
paradoxically, England.

THE ALLIANCE FOR ERADICATION
The World Health Organization

The World Health Organization {(WHO) was established as one of the specialized
agencies of the United Nations immediately after World War Il Its governing
body, the World Health Assembly, comprises the principal health officials of its
member countries, which now number more than 165 The assembly meets
annually, generally in Geneva, Switzerland, where the WHO Secretariat is located.
WHO is supported by the member governments, whose assessments are based
on a formula related to their population and gross national product. The United
States has been the largest single contributor to WHO since its inception.

WHO is not the oldest official international health organization. That distinction
goes to the Pan American Sanitary Bureau, founded in the early years of the
twentieth century as an instrument for collaboration among the governments of
the Western Hemisphere in combatting such epidemic diseases as yellow fever
and malaria. With the formation of WHO, the Pan American Sanitary Bureau,
now more generally known as the Pan American Health Organization (PAHO),
became WHO’s Regional Office for the Americas, though it retains consider-
able autonomy and an additional funding base through the Organization of
American States.

WHO provides technical cooperation on request to the member governments.
It maintains an office in almost every country, and WHO field staff generally
work in very close concert with the staff of each ministry of health. It maintains
six regional offices: for Europe in Copenhagen, for Africa in Brazzaville, for
the Eastern Mediterranean in Alexandra, for Southeast Asia in New Delhi, for
the Western Pacific in Manila, and for the Americas, PAHO headquarters
in Washington.

The WHOQ Secretariat in Geneva is headed by a Director General, elected for a
five-year term or terms by the World Health Assembly. Its staff, at headquarters,
in the regional offices, and in the field, is small. It is made up of leading experts,
recruited worldwide, in the various medical, scientific, technical, and administra-
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tive fields required in the solution of health problems. Although WHO's services
are available to all countries on request, its priorities are necessarily those of the
developing world, where the needs are most urgent. The WHO staff, augmented
by collaborating centers and cooperating institutions in many countries, repre-
sents a reservoir of expertise on which nations may draw.

In addition to offering technical assistance to member governments in setting
and achieving their several health objectives, WHO is also an instrument for
achieving global consensus on health-related policies and priorities. In this role
WHO was successful in its earliest years in promulgating universal acceptance of
a definition of health that extends beyond the mere “absence of disease’” and
implies a positive state that permits individuals to achieve self-fulfillment. More
recently, together with the United Nations Children's Fund (UNICEF), WHO has
affirmed a worldwide goal of Health for All by the Year 2000, toward which its
efforts and those of its member governments are directed.

But health, however defined, is inextricably interwoven with social, economic,
and cultural threads, and no official intergovernmental organ can be completely
divorced from prevailing political currents. For these reasons WHO has faced a
formidable task in developing consensus on policies and concerted action for
their implementation. The success of the global smallpox eradication effort,
outstanding in any context, is especially remarkable projected against this
backdrop. WHQ's presence and guidance were indispensable to its accomplish-
ment, and the achievement ranks as one of the organization’s finest.

Centers for Disease Control

The Centers for Disease Control (CDC} is one of the operating agencies of the
U.S. Public Health Service (PHS). Headquartered in Atlanta, Georgia, CDC
grew out of a unit established during World War Il with the highly specialized
mission of protecting military bases and related parts of the southeastern region
of the country against the danger of malaria epidemics; this threat was posed by
the widespread presence of mosquitoes capable of transmitting the disease in an
area experiencing an influx of war-related industries and of military recruits from
all parts of the United States who had never been exposed to malaria.

At war's end this Malaria Control in War Areas unit was assigned a broader
national mission and renamed the Communicable Disease Center, thanks to the
foresight of a public health statesman named Dr. Joseph W. Mountin. Dr. Mountin,
an Assistant Surgeon General of the PHS, envisioned a network of Federal
“centers of expertise’” to deal with specific clusters of public health problems.

In the United States the fundamental responsibility for the health of the public
rests with the several states. Therefore, the charge of the newly formed CDC was
to assist the state health departments on request in dealing with communicable
disease problems in emergency situations and, over the longer term, through
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research, manpower development, laboratory support, and other means of en-
hancing state capabilities. Though the circumstances and needs were different,
the role was analogous in many ways to that of WHO as a reservoir of expertise
for its member governments.

Through the 1950s and early 1960s, CDC acquired broader responsibilities,
including the administration of Federal grants to the states for a variety of disease
control purposes. Through the venereal disease control and immunization assis-
tance programs, a pattern of collaboration evolved whereby public health advi-
sors recruited by CDC were assigned to the states to work with their state
counterparts in carrying out day-to-day program activities. Both this pattern and
many of the individuals who gained practical field experience in this way were to
prove readily adaptable to the needs of smallpox eradication in the developing
countries of Africa and Asia.

Meanwhile, the Epidemic Intelligence Service (EIS) was initiated at CDC in 1951
and developed under the leadership of Dr. Alexander D. Langmuir. Created in
an atmosphere of concern about biological warfare, the EIS quickly proved that
it met a need for physicians and other heaith professionals trained and skilled in
epidemiology. This corps was made available for assignment to the states and
also for rapid dispatch on request to the scene of an epidemic or disease out-
break either in the United States or abroad. Epidemiology CDC-style, with its
emphasis on quick response, intensive surveillance, identification of patterns of
occurrence, and vigorous follow-up, became a powerful force in global smallpox
eradication. It continues to have a major influence on public health practice in
relation to problems far removed from infectious diseases, its original focus.

CDC’s name has changed over the years, from Communicable Disease Center
to Center for Disease Control {1970} and Centers for Disease Control (1980), to
reflect its widening responsibilities. While retaining its primacy in infectious
diseases, it has also become the principal prevention arm of the U.S. Federal
Government across a broad spectrum of public health programs dealing with
chronic disease and injury control, family planning, health-related aspects of
human life-styles, and occupational and community environments.

CDC’s mission and funding are primarily domestic. But increasingly over the
years, it has developed an international presence. Individual CDC experts were
working closely with foreign colleagues from the agency’s beginnings. However,
the Smallpox Eradication Program of the 1960s was its first major institutional
venture into international health and remains in many ways one of its best.

U.S. Agency for Intemational Development

CDC’s full-scale participation in the global smallpox program was made possible
initially through funding support of the U.S. Agency for International Develop-
menti {AID). AID, a component of the U.S. Department of State, conducts and
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Alfica, launched the same year, was a U.%. conribution o this worldwide effort.

This official declaration was not the first call for concerted international action
against smallpox. The Pan American Sanitary Bureau had approved an eradica-
tion campaign for the Americas in 1949, at a time when the disease was no
longer present in North and Central America, and the resultant program had
experienced mixed success in the South American countries where smallpox
was still endemic. [In 1958 WHQO adopted a resolution sponsored by the USSR
to augment eradication efforts, but lacking a specific deadline and specific support,
the program had relatively little impact.

Nor was smallpox the first disease targeted for eradication. Yellow fever and
vaws had both been proposed for eradication. With considerable fanfare WHO
had proclaimed a goal of worldwide malaria eradication several years before.
But the intransigence and adaptability of the malarial mosquito in developing
resistance to pesticides, and of the malaria parasite in developing resistance to
drugs, had caused the organization to back down to a much less optimistic
objective of malaria control. The resulting disillusionment left many in WHO
reluctant to go out on a similar limb again, especiaily with a disease still endemic
and infecting millions of victims annually in more than thirty countries. Dr. Karel
Raska, an infectious disease expert from Czechoslovakia on the WHO staff in
Geneva, is credited with keeping the aspirations for smallpox eradication alive.
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Meanwhile, both variola major and variola minor were very much alive, despite
the availability for more than a century of the basic means for their extincion.
Vacdnation campaigns ebbed and flowed through the first half of the twentieth
century, even in the most advanced countries. In 1925 the United States re-
ported 43,000 cases, more than any other country except India, Most of these
were the milder variola minor, but epidemics of variola major occurred in four
US cities that year. Sixty-five cases of smallpox, with twenty deaths, were
reported in Seattle in 1945, and twelve persons were infected in New York City
in 1947, two of whorm died. Eight cases in Texas in 1949, with one death, were
the last smallpox cases reporied in the United States.

Encugh demonstrable progress was being made to suggest that eradication
might be a feasible goal Sweden in 1895 was the first large country to be
smallpox free, although it is possible that Ceylon, now Sri Lanka, may have
eliminated the disease in the early 1800s. The disease disappeared in Austria in
the 19205, and England, the USSR, and the Philippines—among others—were
free of endemic smallpox in the 1930s. Canada, the United States, and numer-
ous others joined the list in the 1940s, although in an increasingly small world
the presence of smallpox anywhere constituted a potenfial menace everywhere,
Also, technical progress was being made that brought the goal within reach. The
development of effective freeze-dried vaccines eliminated the necessity for
refrigeration, which had been an insuperable obstacle in much of the tropical
world. Jet injectors, adapted for the purpose by the 1.5, military and CDC in the
early 1960s, made possible the immunization of thousands of persons by rela-
tively few personnel in a short time, thereby greatly enhancing the success of
mass campaigns.

Thus, when the World Health Assembly issued its call in 1966 and 1967, the
necessary technology was in place and the goal was at least theoretically
achievable. It was, nevertheless, a bold challenge. In 1966 the disease had been
reported in forty-four countries and was endemic in at least thirty-three of them.
For every one of the 131,000 reported cases, it was reliably estimated that 100
actually occurred. The smallpox map at the start of the campaign showed that
the disease was present across southern Asia from Afghanistan to Malaysia and
Indonesia, throughout most of Africa south of the Sahara, in the giant South
American countries of Brazil and Argentina, and in scattered locations in Europe
and the Middle East.

Most champions of the eradication goal agreed that what was needed to assure
ultimate success was a smashing victory in an area where the disease was heavily
endemic and where geographic and other conditions were particularly challenging.
The campaign in West and Central Africa, designed and carried out by CDC
with AID support under the WHO banner, was intended to fulfill this need. With
its successful conclusion in 1970, the ultimate objective of global eradication was
clearly achievable, though by no means easily or surely attainable.
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CDC MEETS SMALLPOX

“An Eye on Smallpox”

Dr. Alexander Langmuir, founder and guiding light of the Centers for Disease
Control's {(CDC’s} Epidemic Intelligence Service (EIS}, chose one young medical
officer from each incoming EIS class to be his special aide-de-camp. In 1961 the
honor and accompanying burden fell to Dr. J. Donald Millar. One of Langmuir's
first instructions was to “‘keep an eye on smallpox; see if you can make sense of
the trends.”

Millar, like most U.S. physicians of his generation, had never seen a case of
smallpox. The last natural outbreak in the United States had occurred in the Rio
Grande Valley in 1949. During the period 1958-1962, twenty-eight suspect
cases were identified in the United States, but none of them proved to be the
real thing.

Langmuir, on the other hand, had met the enemy face to face. In 1958 a large
smallpox outbreak struck East Pakistan, now Bangladesh, and foreign assistance
was requested. Langmuir telephoned Washington and volunteered to lead a
group of Public Health Service (PHS) officers, including several from the EIS,
supported by the U.S. International Cooperation Administration (ICA), the pre-
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decessor of the U.S. Agency for International Development (AID}. CDC's role
was primarily to check on the reliability of data being relayed from the field to the
central Pakistani government. This event, seemingly isolated at the time, was
among CDC's earliest ventures into international epidemic aid and was a precur-
sor of things to come.

Millar in 1961 dutifully scanned the world’s medical literature for smallpox refer-
ences and plotted long-range trends. In the winter of 1961-1962, five outbreaks
occurred in the British Midlands and Wales, all traced to importations from
Pakistan. Over sixty persons contracted smallpox, and several died. Significantly,
nearly two-thirds of these cases were hospital acquired, as hospital personnel,
patients, or visitors in the hospitals in which the original patients were treated
became infected.

Similar histories in subsequent importations to England, Germany, and other
European countries made it evident that for the developed world, where small-
pox was no longer endemic, hospitals were the areas at primary risk. Smallpox
had become an occupational hazard for hospital workers and a nosocomial
problem for patients. Review of the immunization status of hospital personnel in
the United States revealed a frightening situation: many had not been vacci-
nated in thirty years. Accordingly, CDC and the American Hospital Association
developed an information program urging immunization of hospital staffs.

In 1962 while in Indonesia on a malaria control mission, Millar saw smallpox
cases at first hand. Dr. D. A. Henderson, then head of the Surveillance Section
in Langmuir's Epidemiology Branch, asked Millar to collect and bring back
smallpox specimens for testing in CDC’s laboratories with the new fluorescent
antibody diagnostic technique. Millar found some fifty cases in a hospital in
Bandung, providing him with greater smallpox experience than any of his CDC
colleagues except Langmuir and the group that had recently visited Pakistan. He
brought home the samples as requested.

On his return Millar was put in charge of a Smallpox Surveillance Unit in
Henderson's section. By 1963 the unit contained four additional physicians—
Drs. Ronald R. Roberto, John M. Neff, Thomas M. Mack, and J. Michael Lane.
Formation of the unit was spurred, in part, by a major smallpox scare involving
New York State and Toronto, Canada. A fourteen-year-old boy in the early
stages of smallpox arrived in New York City from Brazil and traveled by train to
Toronto via Buffalo. CDC placed more than 1,000 people under surveillance,
including those who had ridden with the boy in the train and taxis. Henderson
and Millar went to Toronto to examine the patient.

This episode, demonstrating that jet travel was changing the rules on disease
importation, provided impetus for the development of clinical diagnostic skills.
EIS officers were dispatched to look at suspect rashes. One such incident, in
New Mexico, provided the entrance onto the smallpox scene of another of the

14



PREPARATIONS

leading dramatis personae later on—Dr. William H. Foege, then an EIS officer in
Colorado, who was sent to investigate.

The fledgling Smallpox Unit received widespread attention, bordering on
notoriety, in connection with a suspected importation to Washington, D.C., from
Ghana. The patient, a thirty-one-year-old Ghanaian woman, arrived in New
York from Accra on May 7, 1965. She proceeded directly to Washington, where
she was hospitalized on May 20 with many signs that could be characteristic of
smallpox. The case was designated as presumptive smallpox on the basis of
clinical, epidemiological, and laboratory evidence. More than 1,000 persons
were identified as direct, indirect, or secondary contacts. All were vaccinated and
placed under surveillance. Work schedules were interrupted; vacations were
postponed; many lives were considerably disrupted. And since all of this was
taking place in Washington, D.C., on the doorstep of the Federal Government
and at the news vortex of the country, visibility was sudden and overwhelming.

Actually, the ballots were mixed from the beginning as to whether or not the
presumptive case was a true case of smallpox. Diagnosis was complicated,
among other things, by the woman'’s extensive use of calamine lotion on her
rash. The CDC team—Millar, Neff, and Lane—had serious doubts on the basis
of their clinical examinations. However, as has been noted, their combined
direct experience with the disease was extremely limited. A senior physician with
extensive smallpox experience, Dr. James Leake, was consulted and expressed
the tentative conclusion that it was, in fact, smallpox.

Meanwhile, the CDC laboratory had expressed probable confirmation of the
smallpox diagnosis, based on several different tests that were available at that
fime. But the smallpox laboratory, which later evolved into one of the world’s
primary reference centers under the direction of Dr. James H. Nakano, was at that
fime new to the smallpox arena. Dr. Nakano himself had worked extensively
with the poliomyelitis virus. Moreover, the tests available then for rapid identifica-
tion of smallpox, including the use of electron microscopy, were new and not yet
fully evaluated. In the event, the first laboratory diagnosis proved to be a false
positive. Several weeks later, after the original patient had recovered and no
secondary cases had appeared, the diagnosis was formally changed to chickenpox.

This episode highlighted a series of discussions between CDC and a remarkable
clinical pediatrician named Dr. C. Henry Kempe conceming the desirability of
maintaining routine vaccinations in the United States. Millar and his colleagues
had been repeatedly proclaiming the importance of maintaining a basic level of
immunity and a continuous watch against importation of the disease by travelers.
Kempe, who had worked with smallpox in India and who saw many vaccine
complications in his pediatrics department in Denver—a national referral center
for such cases—made impassioned pleas to stop routine smallpox vaccinations.
He claimed that between 1948 and 1965 there had been 200-300 child deaths
in the United States due to the complications of vaccination and only one death
from smallpox itself.
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After the suspected importation from Ghana, Kempe was highly critical of CDC’s
handling of the situation. While praising the public health actions taken by CDC
to contain the possible spread, he was scornful of the laboratory error on which
the sustained misdiagnosis was based, and especially of the widespread publicity
that left the general impression that “the case from Ghana was truly smallpox
even after it had been disproved.

In retrospect, Millar has said, “Henry Kempe was a zealot, and he turned out to
be right, but he wasn’t very precise about it.”’ His studies of complications lacked
the denominators needed to serve as a basis for a major change of immunization
policy. Within two years, Lane and Neff had gathered more-rigorous data, which
showed conclusively that smallpox vaccinations did indeed produce a toll that
could no longer be justified. These studies were supplemented by efforts to
quantitate the risk of introduction of smallpox from outside the country and to
estimate the possible size of resulting outbreaks. When these activities showed
that the risk of vaccination outweighed its benefits in the United States, CDC
became a vigorous proponent of the view that routine smallpox vaccination
should be stopped, as will be seen in chapter 4. At the same time it gave
renewed vigor to the effort to eliminate the source of the disease in develop-
ing countries.

Meanwhile, the technology required for mass immunizations under difficult field
conditions, essential for any realistic approach to smallpox eradication, was
being developed. The CDC Smallpox Unit became increasingly involved in this
chain of action.

The U.S. Army had developed the jet injector after World War Il to help meet its
continuing needs for mass immunization of recruits. The first jet injectors gave
subcutaneous injections, whereas smallpox vaccinations at that time were still
given by multiple punctures, creating a traffic jam in the immunization clinics of
military camps. Therefore, a directive was given to develop intradermal jet injec-
tion for use with smallpox vaccine. Mr. Aaron Ismach at Fort Totten, Long
Island, a civilian employee of the U.S. Defense Department, was assigned this
task, and by 1962 was beginning to test an intradermal nozzle on his colleagues
and volunteer recruits. D. A. Henderson asked Dr. Myron G. Schultz of CDC to
meet with Ismach and check out the jet injector. This began a long, fruitful
collaboration with Ismach, who became one of the behind-the-scenes heroes of
the smallpox saga.

Gathering Field Experience

In 1963 a CDC medical team used a jet injector supplied by the Army to control
a diphtheria outbreak on an American Indian reservation near Yakima,
Washington. Both the population of the reservation and residents of Yakima
were quickly organized and efficiently vaccinated. Subsequently, as the Army
Medical Corps needed tests to determine smallpox ‘‘take rates’” at various vac-
cine dilutions, the help of the CDC Smallpox Unit was requested. Millar, sensing
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the enormous potential of the jet injector for smallpox control and eventual
eradication, accepted enthusiastically. Thus, between 1963 and the spring of
1965, the Smallpox Unit conducted studies, first at the Atlanta Federal Po-
son and Reidsville {Georgia) State Prison and subsequently in Jamaica, Tonga,
and Brazil.

Between July and September 1963, 100,000 Jamaican children under age
twelve were immunized in a campaign against diphtheria, tetanus, whooping
cough, and measles. The jet injectors used depended on a source of electricity.
Their generators required sophisticated maintenance. Qil leaks were a common
problem, as was the need for spare parts.

On the basis of this field experience, the Smallpox Unit urged the Army to
develop a mechanical jet injector that would not be dependent on electricity, on
the premise that such a device would be essential for mass campaigns in rural
areas of developing countries. Once again Aaron Ismach delivered the goods—a
foot-powered injector called ‘‘ped-o-jet,”” which enormously enhanced the po-
tential mobility of an immunization team and reduced the woes of maintenarnce.

Additional studies in Jamaica in 1963 and in prison populations provided valu-
able data on desirable dosage levels and dilutions of smallpox vaccine. But
questions persisted that required observations of stable populations over a pe-
riod of years. A serendipitous visit to Atlanta by the Prince of Tonga, a Polyne-
sian kingdom in the mid-Pacific, provided an ideal opportunity. The Prince
agreed to welcome a CDC team, and Drs. Ronald Roberto and William Foege
plus Mr. William Higgins and Dr. Pierce Gardner were dispatched. Despite their
colleagues’ taunts about their “hardship duty in a tropical paradise,” they en-
countered formidable problems of access to people on outlying islands and in
the mountainous interiors. Newvertheless, more than 60,000 Tongans were
vaccinated. For data-collecion purposes they were divided into four groups,
three of which were immunized with the ped-o-jet. The optimal vaccine dilution
for the intradermal injection was determined.

An invitation from the Pan American Health Organization (PAHO) to demon-
strate the jet injector in Brazil gave the Smallpox Unit an opportunity to work in
an area with endemic smallpox under difficult operating circumstances. Brazil,
by virtue of its size and its common borders with almost every other South
American country, was clearly the key to eradication in the Western Hemisphere.
The attack phase of the Brazilian government’s campaign had been moving
slowly. Moreover, CDC had calculated that Brazil was by far the most likely
single source of importation of smallpox into the United States. These factors
made the invitation to take part in the PAHO program doubly welcome, and
Millar and Neff were made available.

Millar went first to Peru, which had been smallpox-free for several years and was
now experiencing an epidemic imported from Brazil. He and his Peruvian coun-
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terparts found the disease gradually proceeding, essentially undetected and
uncontrolled, from the jungle areas of the Brazilian frontier to the metropolitan
setting of Lima. Once cases reached the capital city, hurried containment activi-
ties were undertaken in Lima, but classic smallpox outbreaks were occurring in
villages. In their trip report Millar and Neff reemphasized the critical importance
of Brazil as the keystone of eradication efforts and urged improved surveillance,
epidemiology, and training programs in both countries.

On the basis of their report, Dr. David J. Sencer, who had become CDC’s Acting
Director, wrote a memo to the Surgeon General of the PHS on November 5,
1964, outlining a program for smallpox eradication in the Americas by 1970 or
perhaps earlier. In the subsequent months the extent and nature of potential
support from various sources were discussed in PAHO and the PHS.

Meanwhile, in early 1965 the team led by Millar evaluated the jet injector, under
extremely challenging field conditions, in the Federal Territory of Amapa, a
remote area in the tropical rain forest of northeastern Brazil. A mass campaign
was carried out in the territorial capital, Macapa, and other studies were done in
outlying villages. The results proved the superiority of the foot-powered jet
injector in many ways and confirmed it as the instrument of choice for the
subsequent campaigns in West Africa. As an important by-product, the success
of the activity demonstrated the feasibility of eradication to Brazilian authorities,
thereby helping to upgrade the priority they accorded to this goal. One member
of the CDC team at Amapéa, Dr. Leo Morris, a statistician-epidemiologist, was
later to return to Brazil to play a key role in their eradication efforts.

Thus, in addition to its rapidly growing worldwide reputation in epidemiclogy
and surveillance, by early 1965 CDC had established itself as an organization
with the practical capability to deal effectively with smallpox in field conditions.
At this time other events were taking place that would quickly shift the attention
of the Smallpox Unit from its initial area of interest in Latin America to the vast
reaches of West Africa.

WEST AFRICA

The setting for the West and Central African smallpox eradication campaign
comprised, in 1967, twenty countries with a combined population in excess of
100 million. The geographically contiguous region is bounded on the west by
the Atlantic Ocean, on the north by the Sahara Desert, on the east by the Sudan,
and on the south by the Congo basin.

It is a region of widely diverse ecologies. Humid tropical coastal areas with
prolonged rainy seasons gradually give way to grasslands, the savannah of the
West African interior, and thence to the flat, arid sub-Saharan region of the
Sahel characterized by spiny bushes, stunted trees, and sparse, sporadic rainfall.



The peoples inhabiting this territory are fully as disparate as the geography. The
short, stocky coastal peoples are largely Christians or believers in animistic faiths.
The taller people of the savannah, mostly farmers and herders, are predom;-
nantly Muslim; in fact, it is conjectured that the Muslim religion stopped at the
borders of the humid forests because their horses and cattle were so susceptible
to tropical diseases prevalent there, especially African trypanosomiasis (sleeping
sickness). Subsistence farming characterizes the region, with nomadic herding
prominent in the Sahel.

These diverse peoples are divided into hundreds of tribes, some with fewer than
100,000 members and others numbering millions. Most have their own lan-
guage or dialect and culture. Traditional tribal boundaries overlap the more
recently imposed national borders, resulting in great complexity of administra-
tion and frequent conflicts. Patterns of leadership are complicated among religious,
secular, military, and governmental factions, and unscheduled changes of gov-
ernment have happened often in several of the emerging countries.

As might be anticipated, transportation and communications presented formida-
ble challenges at the time of the eradication program. Paved roads were few.
Those that did exist generally stretched from the coast into the interior, with
virtually no cross-connections even between the coastal cities. Secondary roads
were rutted, poorly maintained, and guaranteed to punish any vehicle severely.
Railroads were scarce and, like the roads, ran generally from the coast to the
interior, with service subject to long delays. Telephone systems were unreliable
at best, and most intercountry calls, even between neighboring countries, were
routed through London or Paris. Similarly, the newly emerging national airlines
might connect the respective African capitals with Europe more readily than with
their neighbors.

Despite these barriers, West Africans have been noted as travelers and traders
for centuries. Some trade patterns may date back continuously to prehistoric
times. The marketplace is the universal relaying point for news as well as goods.
There is also a long tradition of migratory labor, which, in recent times, has led to
extremely rapid urban growth, primarily in the coastal cities. Abidjan, in lvory
Coast, grew from a village of 5,000 inhabitants in 1921 to a city of 180,000 by
the time the eradication program began. Lagos, Nigeria, grew from 100,000 to
665,000 in the same span and is now a much larger metropolis.

The recent political history of the region has one all-pervading common
denominator: a colonial past and emergence into independence, Of the coun-
tries in the program at the outset, all but one—Libera, independent since
1847-—became sovereign nations between 1957 and 1966. Four of them had
been British colonies (The Gambia, Ghana, Nigeria, and Sierra Leone). The
other fourteen had been French (Cameroon, Central African Republic, Chad.
People’s Republic of the Congo, Dahomey, Gabon, Guinea, lvory Coast, Mali,
Mauritania, Niger, Senegal, Togo, and Upper Volta). This fact of history divided



the region into an Anglophone and Francophone dichotorny. The British and
French political and administrative structures, which had been superimposed on

a mosaic of tribal and theocratic societies in the previous century, strongly
influenced the sructural patterns of the emerging nations.

In the former British colonies, the authority of the tribal chiefs had been sup-
poried and fostered. The civil structure was essentially decentralized. This had
important ramifications for the smallpox eradication program, for it meant that
support of the principal trbal chiefs was as vital to success as that of civil
aufhorifies. In some places, such as Nigeria, support of the paramount chiefs
proved to be indipensable.

Where the French superstructure had prevailed, the power of the traditional
chiefs had been largely subordinated to a centralized government. Accordingly,
in the former French colonies, the civil structure extending down to the village
level was the key to communication with the people.

A third type of structure was presented by two countries, Guinea and Mali,
where socialist governments were installed at the national level. There, the
authority of traditional leaders had largely been superseded by a socialist politi-
cal party organization, and therefore, linkage with the villagers was sought through
party workers.

Differences in colonial hertage affected patterns of delivery of health services. In
the former British colonies, influenced by the missionary model made popular
by Dr. David Livingstone and others, the structure was highly decentralized.
Rural dispensaries operated by Africans provided basic drugs and occasionally
vaccines, although the emphasis was generally on curative services. Smallpox
vaccinations were usually performed episodically, in response to epidemics.
Such clinics and small hospitals were numerous in some areas and scarce in
others and might be under either governmental or missionary direction. Only in
Ghana and Sierra Leone was there a tradition of mobile teams providing ser-
vices outside the clinic setting.

By contrast, the former French colonies had a tradition of applying health mea-
sures in the field through the use of mobile, multipurpose ““‘prospection teams.”
The Service des Grandes Endemies (SGE), as the organization was called, had
evolved in the 1920s and 1930s in French West Africa and the area formerly
known as French Equatorial Africa under the leadership of Dr. Eugene Jamot.
SGE, which emphasized prevention, provided basic health services in rural
areas, with teams moving systematically through each country following plans
that would allow them to reach each village once every two or three years.

Administration of smallpox vaccine was one of the functions of the mobile
teams. In those countries where the system worked especially well, notably in
Ivory Coast and French Equatorial Africa, smallpox cases were few or nonexis-
tent by 1966.
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With the approach of independence, the centralized public health systems of the
two Francophone subregions (French West Africa and French Equatorial Africa)
became subdivided into autonomous national units. It was quickly evident,
however, that some of the key institutions and services could not be supported
solely from national budgets. Moreover, there was a need for a regional coordi-
nating body to cope with communicable diseases that cross national frontiers. In
the West Africa subregion, the Organization de Coordination et de Coopération
pour la Lutte contre Grandes Endernies (OCCGE) was created to help meet
these needs for Dahomey, lvory Coast, Mali, Mauritania, Niger, Senegal, Togo,
Upper Volta, and Guinea. France, which subsidized the organization through
grants plus equipment and personnel, was made a European member. A perma-
nent secretariat for OCCGE was established in the city of Bobo-Diculasso, in
Upper Volta (now Burkina Faso). Its first director-general was a French military
official, General Pierre Richet.

OCCGE was limited in its ability to shape health policy by the intensity of
nationalistic sentiments, but it did provide important services, including the con-
duct of prevalence studies and the training of paramedical personnel. A parallel
organization, the Organization de Coordination pour la Lutte contre Endernies
d’Afrique Central (OCEAC), was subsequently established for the countries
formerly comprising French Equatorial Africa plus the Cameroon, with another
French military physician, Colonel René Labusquiére, as its secretary general.

THE SMALLPOX/MEASLES CONNECTION

Curiously, it was a program of immunization against measles that opened the
door for smallpox eradication in West Africa. At the time of independence in the
early 1960s, measles rather than smallpox was the childhood disease most
feared throughout most of the region. It struck children almost universally; very
few reached their second birthday without being infected. Its death rate was at
least 10 percent and in some instances still higher, especially in populations
already suffering from malnutrition, tuberculosis, and other infections. It was not
surprising, therefore, that the political leadership of the newly emerging nations,
eager to demonstrate that independence would enhance the quality of life of
their people, would be keenly interested in any protection against measles that
might be forthcoming.

In 1960 the ministers of health of four of the new nations wvisited the United
States on a UU.S. State Department Leadership Grant. On their itinerary was a
visit to the Division of Biologics Standards, which was then a part of the National
Institutes of Health (NIH) in Bethesda, Maryland. At the Division of Biologics
Standards, Dr. Harry Meyer was working on an attenuated strain, known as
Edmonston B, of a measles vaccine under development but not yet licensed for
use in the United States. The strain had proved safe and effective, but because it
caused a frequent occurrence of high fever, it had been used only in conjunction
with simultaneously administered gamma globulin.

—
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Dr. Paul Lambin, Minister of Health for Upper Volta, immediately seized upon
the enormous potential value, both medically and politically, of a measles vac-
cine for his country. Meyer, for his part, was interested in an opportunity to
field-test the Edmonston B strain in Africa. Although at this stage the vaccine had
already been tested on over 20,000 children in the United States and in other
countries around the world, there was a need to ascertain its effects on African
children in Africa. Lambin accordingly requested that a study be conducted in
his country, and in 1961 with support from the NIH, Meyer and his colleagues
studied a group of 600 children in Upper Volta. They showed that the vaccine
could be administered without gamma globulin with safety and efficacy.

Greatly pleased with the results, Dr. Lambin asked the United States to provide
support for measles vaccination of all young children in his country. Between
MNovember 1962 and March 1963, the mobile, multipurpose health teams of the
SGE of Upper Volta vaccinated more than 700,000 children, assisted by Meyer
and his associates. The results were dramatic. Reported cases of measles de-
clined sharply, and for the next two years, they remained far below previous
recorded levels.

The other member countries of OCCGE became quickly and fully aware of the
successful program. The organization accordingly asked AID to support addi-
tional national programs. AID, for both humanitarian and international political
reasons, agreed. Thus, it was arranged for Dr. Meyer to set up demonstration
projects and direct training programs in six more countries (Dahomey, Guinea,
lvory Coast, Mali, Mauritania, and Niger) in late 1963. In 1964 AID allocated
$1.5 million for the provision of vehicles, jet injectors, and enough measles
vaccine to immunize 25 percent of the children between the ages of six months
and six years. The campaigns began in late 1964.

Expanding the project from a study to a national initiative in effect removed it
from the normal span of activity of NIH, which is the primary biomedical re-
search arm of the PHS. As a consequence, as the mass campaigns began, AlD
turned for technical assistance and support to CDC as the PHS agency chiefly
concerned with carrying out disease control and prevention programs. In Decem-
ber 1964 Dr. Lawrence K. Altman of the Epidemiology Branch in Atlanta was
asked to observe the programs as they were evolving and report on their progress,
His original six-week assignment lasted six months, during which time
Altman strove mightily to cope with the chaotic situation he found at almost

every tum. Altman was followed in the field by Drs. J. Michael Lane and Ralph H.
Henderson of the Smallpox Unit.

Altman’s visit represented CDC’s first official entry into partnership with AID on
the West African scene. His observations, relayed back to Atlanta in a series of
vivid reports befitting a man who would later become a leading science journalist,
presented in microcosm the enormous logistical, technical, and administrative
problems that would be faced and overcome in the subsequent eradication
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campaigns. The vehicles supplied by AID were too big, poorly designed for the
task, and wvirtually impossible to maintain for lack of U.S.-made parts in the
Francophone hinterland. Refrigeration for the measles vaccine, which then had
to be maintained at low temperatures, was woefully inadequate. Jet injectors
frequently didn’t work. Field teams were inadequately prepared to cope with
mundane problems of equipment repair. Perhaps most crucial of all, administra-
tive support was inadequate or nonexistent when most needed, both within the
countries, where it was complicated by vestiges of colonial administration, and
between field and headquarters.

Despite these problems, however, AlD’s enthusiasm for the program remained
high. Assistance was offered to four additional countries (Cameroon, Central
African Republic, Chad, and Togo) to begin measles programs in 1965-1966.
CDC was asked to assign nine medical officers for six months, and those who
were selected found themselves scurrying about Francophone Africa repairing
trucks, jet injectors, and generators and wrestling with administrative obstacles.
There was no time for epidemiology. Those who participated in the measles
campaigns at this stage found West Africa endlessly fascinating and the program
endlessly frustrating.

CDC'’s manpower resources were being severely stretched, however. As AID
envisioned still more measles programs and called on CDC for still higher levels
of assistance, it seemed to D. A. Henderson and his colleagues at CDC that the
gain was not worth the investment, for several important reasons. First, benefits
of a measles immunization campaign, at best, would be temporary: measles,
unlike smallpox, did not then qualify as a likely candidate for eradication.
Therefore, the programs would have to be repeated at intervals of a few years
into the indefinite future. Second, since measles vaccine was very expensive, it
was unlikely that any donor countries would continue support for measles con-
trol indefinitely and even more unlikely that the developing countries could
afford it on their own. Campaigns would tend to raise public expectations that
could not be fulfilled. Therefore, though CDC was reluctant to say no to AlD’s
request, the prospect of a heavy continuing investment of limited manpower
resources without a finite goal and sufficient support seemed a most unsound
public health policy.

Meanwhile, events were occurring that would bring the prospect of global small-
pox eradication into focus. As we have already seen, by early 1965 CDC had
completed a series of studies that demonstrated that intradermal administration
of smallpox vaccine was effective and practicable using the foot-powered jet
injector with the newly developed nozzle. The new technology had proved
highly successful in difficult circumstances in Brazil

Then on May 18, 1965, as a result of patient backstage persuasion by staff
members of the PHS led by Dr. D. A. Henderson, President Lyndon Johnson’s
White House issued a press release stating: “President Johnson announced
today that he has instructed the U.S. Delegation at the World Health Assembly
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to pledge American support for an international program to eradicate smallpox
completely from the earth within the next decade.”

Two months after this expression of commitment at the highest level, CDC
proposed to AID that the two pieces be put together—that the measles control
effort in West Africa to which AID was already extensively pledged be married to
a smallpox eradication program to take a giant step toward fulfillment of the
expressed intent of the President and the stated objective of the World Health
Organization (WHO).

It was this linkage of smallpox eradication with measles control, on a regionwide
basis, that made the entire program sensible and feasible. The inclusion of
smallpox eradication fully justified to CDC the more extensive investment of its
public health resources, which by law were primarily intended to be used to
protect the health of the American people. Its acceptance was heralded in No-
vember 1965 by another White House press release that stated, in part:

Plans for campaigns to protect 105 million people from smallpox and mea-
sles in 18 African countries were announced today by the White House. . . .
AlD and the PHS staff are beginning consultations with African and WHO
officials on plans for the campaign, its acceptability to African countries and
their willingness to contribute to the program.

Between the two White House statements had come five months of hard plan-
ning and negotiation. The proposal was far from modest. It represented a much
greater U.S. commitment than had previously been envisioned. In essence the
plan, drafted by CDC staff during the summer of 1965 and formally transmitted
to AID on August 20, called for an eighteen-country program of five years’
duration. All necessary commodities were to be provided, and CDC technical
staff would take part at country level, at CDC headquarters in Atlanta, and at a
proposed regional office in Africa.

AID was confronted with a set of difficult decisions. On the one hand, it was
already committed to a measles vaccination program in eleven countries. Techni-
cal assistance was required, and the only adequate source of such assistance was
PHS. But PHS was unwilling to make the commitment unless two conditions
were met. First, smallpox eradication must be included. Second, to make small-
pox eradication truly possible, the program must encompass the entire region; to
do less would be to assure continuous reintroduction of the disease.

AID accepted the combination of smallpox and measles for sixteen countries
with a combined population of about 46 million. But Nigeria and Ghana. with a
combined population of 59 million, were not included in AID’s plans because, in
the words of an AID memorandum of July 19, “the total scope of the African
problem is too great for any one donor to undertake its solution.”” Yet these two
countries, and especially Nigeria, which was both the giant and the crossroads of
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the region, were absolutely essential if regionwide eradication was to be achieved
and sustained.

Both PHS and WHO were strongly in favor of the CDC plan. In late August two
key WHO officials, Assistant Director-General Milton Siegel and Dr. Karel Raska,
Director of its Division of Communicable Diseases, visited Washington to discuss
the proposal. In early November WHQO's Director-General, Dr. Marcolino Candau
of Brazil, met with AID and CDC staff. The source of support, on a scale large
enough to include Ghana and Nigeria, was the critical unresolved issue; WHO
reluctantly acknowledged that its own rescurces were inadequate to fill the gap.

As discussions dragged on, crucial days and months were passing. If capable
medical staff were to be brought on board by the summer of 1966, past experi-
ence showed that they needed to be recruited and commitments made to them
no later than the fall of 1965. September passed, and then October, with no
decision. A meeting of the ministers of health of the OCCGE countries was
scheduled for late November, and participation in that meeting by Drs. D. A
Henderson and Henry Gelfand was considered essential to begin developing
plans for the following year. A memorandum of November 10 from Henderson
and Gelfand to the PHS Office of International Health concluded gloomily:

Prospects of success for this program are already fading as a firm decision to
undertake this activity is deferred. If decisions on the part of AlD for full
support of the 18-country program cannot be reached by November 15, the
Public Health Service would be forced to withdraw such implied commit-
ments as have been made and ... discussions regarding the technical
feasibilities would have to be re-explored from the beginning.

Happily, this worst-case scenario was not enacted. The decision was made, the
proposal accepted. The world's first coordinated regional program for smallpox
eradication was officially endorsed and proclaimed by the Presidential statement
already cited.

All that remained now was to do it. And all that needed to be done in the thirteen
months between acceptance of the proposal in late November 1965 and the
target date for launching the program in January 1967 was (1} to work through
complex and sometimes sensitive negotiations with each separate country, (2} to
develop workable relationships between two U.S. agencies (CDC and AID),
{3) to accommodate the international bureaucracies of WHO Geneva and its
fiercely semi-autonomous Regional Office for Affica, (4} to resolve minor but
nagging technical problems related to vaccines and their administration, {5) to
work out an actual plan for field work, and not incidentally (6) to recruit, train,
equip, transport, and install in unfamiliar territory a sizable team of health profes-
sionals and their families.

It was a tall order. That it was filled, and on time, represents a remarkable
achievement.

[N
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NEGOTIATIONS

On November 23, 1965, the day the President’s press release announcing the
program was issued, Henderson and Gelfand plus Dr. Warren Winkelstein, a
CDC consultant, and Dr. Clayton Curtis, Medical Director of the Africa Bureau
of AID, were en route to West Africa. Their first stop was QOuagadougou in Upper
Volta. Up to the moment of departure, they were not sure they would have
anything to say. But thanks to approval at the eleventh hour, Curtis and the U.S.
Ambassador were able to announce to the meeting of health ministers of the
OCCGE countries that the United States would support a five-year smallpox
eradication/measles control program for the region, funded by AID and directed
by CDC. The OCCGE ministers expressed their approval of the proposal and
pledged their countries’ support.

Between November 23 and December 17, the U.S. team was able to discuss the
program with sixteen of the eighteen countries originally included in the plan.
After the OCCGE meeting they attended a technical meeting of the OCEAC
countries and made special visits to Guinea, Liberia, Nigeria, and Sierra Leone.
The Gambia and Ghana, the two countries not visited because of time constraints,
conveyed to the respective U.S. embassies their willingness to take part as well.

The People’s Republic of the Congo, a member of OCEAC, posed a diplomatic
problem. At the time the United States had no formal relationship with this
country. OCEAC insisted, however, that all of its members be included in the
regional program, and AlD agreed to support the program in the Congo as well.

Ironically, despite endorsement from the very highest sources, including the
White House, many U.S. officials in the West African countries were less enthusias-
tic about the program than were the national governments. This reluctance
stemmed in part from a philosophical problem intrinsic to the entire U.S. pro-
gram of foreign aid.

Economists in policy-making positions felt that economic growth was the key to
development. According to this line of thinking, the critical measures were in-
creases in gross national product and per capita income; health and general
improvement in the quality of life would follow as natural consequences of
economic aid. Therefore, social programs in general—and health programs in
particular—were downgraded during the early 1960s. This philosophy, as it was
reflected in the field, had caused health officers to leave AID in frustration,
feeling they had no hand in policy formulation.

The philosophical problem was compounded by a very practical consideration.
A health program like the proposed smallpox/measles campaign required some
expenditures by the national governments that had to come from very meagre
budgets. The most significant of these, which could not be covered by AID
funds, was for gasoline, even then extremely expensive in Africa and cbviously



essential to get vehicles into the field. This problem was ultimately solved when
Dr. Candau, the WHO Director-General, offered to support some of these costs
out of WHO funds. In the event, in thirteen of the countries, WHO purchased
gasoline-fueled, U.S.-provided vehicles in a bilateral assistance program.

This crucial decision was a concrete expression of an important change in WHO's
posture. As has been noted, support for smallpox eradication had tended in the
past to be more rhetorical than real. But the Nineteenth World Health Assembly,
on May 13, 1966, voted to include the Smallpox Eradication Program in the
regular WHO budget. This significant bureaucratic event formally legitimized
and institutionalized the activities of the program. It culminated long years of
patient persuasion by the believers in the concept both within and outside the
organization, notably Dr. Raska, head of the Communicable Diseases Division in
Geneva, whose contribution has already been mentioned.

The suspense was by no means over, however, On his visit to the United States
in November 1965, Dr. Candau had asked PHS Surgeon General Luther L.
Terry to assign an American medical officer, specifically Dr. D. A. Henderson, to
direct a strengthened WHO smallpox program. Henderson himself viewed this
prospect with mixed feelings. His ambivalence was based in part on reluctance
to leave the recently approved CDC/AID program, of which he had been both
principal architect and advocate, and in part on uncertainties about the strength
of the WHO commitment.

Henderson was already on record with a set of recommendations for shoring up
the WHO program. These included the necessity for strong central guidance,
adequate financing, and capable staff in adequate numbers at headquarters and
regional levels. The initial WHO response to these prescriptions had been less
than enthusiastic. Nevertheless, both Geneva and Washington agreed that Hen-
derson was the man for the job. As a commissioned officer in the PHS, he could
not refuse a direct assignment, and in any case it was evident that a strong hand
in Geneva would be essential to the program’s success, a success to which
Henderson was deeply committed. Ultimately, he agreed.

Meanwhile, the WHO structure provided other challenges to be overcome.
WHO is strongly regionalized. lts six regional offices are semi-autonomous, and
headquarters frequently defers to the regions on matters related to both policies
and programs. The regions, in turn, are reluctant to intervene directly in the
internal health affairs of the member countries. Their general operational pos-
ture in 1966 was to respond when asked, but not to initiate.

WHO'’s Regional Office for Africa (AFRO) had been founded in 1951 with
headquarters in Brazzaville, then the capital of French Equatorial Africa and now
the capital of the People’s Republic of the Congo. To perhaps an even greater
extent than the other regional offices, AFRO was characterized by rigid adher-
ence to protocol.
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The Smallpox Eradication Program, by its nature, was therefore not destined to
be popular in Brazzaville. It carried the initial burden of having been initiated in
Geneva. Its U.S. base of support was viewed with suspicion. To be successful, it
would require flexibility and speed of communication between Geneva, the
program, and the countries involved. Obtaining necessary acceptance from AFRO
was further complicated by the fact that Americans could not easily get into
Rrazzaville because of the lack of diplomatic relations between the United States
and the People’s Republic of Congo, rendering face-to-face communication
quite difficult.

To overcome these obstacles, Henderson and Dr. George I. Lythcott, a black
Anmmnerican pediatrician experienced in the developing world who had been re-
cruited by CDC to become director of the proposed regional program office in
Nigeria, met with AFRQ Director Dr. C. A. Quenum early in 1966. Henderson,
in his report to Raska on this visit, stated:

Dr. Quenum was very pleasant and cordial. He listened attentively while we
presented the program and asked several pertinent questions. Although at
no time did he evidence great enthusiasm, he expressed his accord with our
approach and methods, and indicated his interest in having WHO personnel
cooperate in the conduct of the program.

The needed link with AFRO might not be strong, but it was in place.

Within a month after the first sessions with the African leaders, CDC had pre-
pared a sixty-page document, subsequently accepted with minor changes by
AID, outlining specific program objectives, needs, and costs for personnel and
commodities, country by country. U.S. assistance was originally projected to
cost a total of $47 million over a five-year period. (In fact, the total U.S. expendi-
ture was only $31 million.) The measles vaccination component accounted for
about 40 percent of the total. Additional expenditures for local costs were esti-
mated to average $1.7 million per year, an amount that would have swamped
WHO’s proposed regular budget for smallpox. Fortunately, the countries them-
selves eventually bore most of these expenses.

The document declared the eradication of smallpox to be the primary objective,
with measles control as a secondary goal. It also proposed longer-term objec-
tives including, in each country, the establishment or improvement of ongoing
mobile disease control services, the establishment of a system of disease
surveillance, and the development of simplified statistical sampling techniques to
permit rapid assessment of disease problems.

PROGRAM PREPARATIONS: CDC

In January 1966 the Smallpox Unit was moved organizationally from the Surveil-
lance Section of the Epidemiology Branch into the Office of the CDC Director.
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This move, though not universally popular within the organization, was deemed
necessary for managerial reasons. The Smallpox Fradication Program was a
unique venture for CDC. It provided the agency with its first formal operational
involvement in international health, and it would be operating on what was for
CDC a grand scale. To succeed, it would need to draw on CDC resources across
the board, using a matrix management approach that could best be carried out
from the level of the Office of the Center Director.

J. Donald Millar, who had headed the unit since its inception in 1962, had
departed in the summer of 1965 for a long-deferred year of postgraduate study
in London. In December, with the West Africa program finally blessed, D. A.
Henderson relinquished his post as Chief of the Surveillance Section, in which
the unit had been housed, and assumed direction of the {CDC) Smallpox Eradi-
cation Program until Millar’s return. He brought with him his deputy, Dr. Leo
Morris, a veteran of the smallpox activities in Brazil, and was joined by Drs.
Henry Gelfand, Ralph Henderson, and Bernard Challenor, the last two of whom
had already been recruited into the Smallpox Unit. The key post of administra-
tive officer was filled by Mr. Billy G. Griggs, who had already demonstrated
extraordinary managerial ability in other CDC programs.

The task facing this newly created team was formidable. A master plan had to be
put together, costed out, and “sold” to the other participating agencies. A
detailed plan for each country, known in the jargon as an E-1, had to be
developed and negotiated. This in turn served as the basis for the program
agreement, which, when signed, constituted the formal, detailed, bilateral com-
mitment between the United States and each developing country partner. Gelfand,
Ralph Henderson, and the recently recruited George Lythcott crisscrossed West
and Central Africa in the first months of 1966 developing these plans and
drafting these program agreements.

This task was complex. First, each AID mission had to approve the proposal.
Then, the national government needed 1o give preliminary approval. In Lythcott’s
words: “Every country was different in approach. . . . There could be a problem
with the host country or with the U.S. AID mission or the Embassies. Some gave
the program a carte blanche, while others met any U.S. involvement with
suspicion.” Finally, the detailed program agreements were to be signed. This
critical step had to be postponed, however, not because of problems with the
countries, but because of the painfully slow progress through the Congress
of the Foreign Assistance Act, upon which appropriations for the entire pro-
gram depended.

July 1, 1966, was the target date for bringing on board the staff that would carry
out the program in the field, in the projected regional office at Lagos, Nigeria,
and in Atlanta. Plans called for two basic types of personnel. Medical officer-
epidemiologist advisors would help provide overall direction of the program’s
development and execution. Nonmedical advisors, called operations officers,
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would be responsible for logistics including the critical tasks of equipment mainte-
nance and repair, supplies, and financial matters. The prototype for the medical
officer was the young physician whom CDC had been recruiting into the EIS; for
the operations officer, it was the college-graduate public health advisor, who had
proved so valuable in CDC assignments to state health departments for disease
control programs.

The accent was on youth. Many of those recruited were in their twenties, and
nearly all under forty. In part, this reflected the nature of CDC as a young
organization with youthful leadership. It also reflected the perceived needs for
intense commitment and stamina to carry out extensive and often exhausting
work in the field. Further, it satisfied African health officials who wanted not just
advice but active participation. Some African health administrators were initially
skeptical about the operations officers’ lack of medical credentials, but the latter
group’s performance quickly removed these doubts.

In the original plan the regional office to be situated in Lagos, Nigeria, was to
constitute a reservoir of expertise for the region; its staff was to include a regional
epidemiologist, an equipment specialist, a statistician, a health educator, and a
virologist to supervise production of vaccine and run diagnostic tests. The re-
gional office was seen as having line responsibility for program development and
evaluation, as well as problem-solving and trouble-shooting, with CDC head-
quarters in Atlanta having responsibility for liaison with AID and WHO headquar-
ters in Geneva and for general program supervision. During the course of the
campaign, a number of these responsibilities were redefined to improve the
efficiency of field operations.

One operations officer was recruited for each country, plus one for each of the
four regions into which Nigeria was subdivided. Medical officers were recruited
for each Nigerian region and for each of the larger countries. In the case of the
smaller countries, one medical officer was to serve for two or three. Most of the
physicians were recruited from outside CDC, whereas nearly all of the opera-
tions officers had at least a few years’ prior experience in CDC domestic programs.

Fortunately, the hiring of needed staff had been authorized before the appropria-
tions were actually “'in the bank.”” Otherwise, given the excessive delay in Con-
gressional approval of the Foreign Assistance Act, the program would have been
delayed for at least another year. As it was, the full team for Africa was brought
on board in Atlanta on July 5, 1966, to begin their intensive training program.

Medical officers began their training by taking part in the EIS course, although
they were not appointed as EIS officers per se. Operations officers received
2-1/2 weeks of automotive training at the Chrysler Corporation Training Center
in Atlanta to learn everything possible about the Dodge trucks that had been
selected for procurement. Later, the physicians took a mini-course in automotive
mechanics, and the operations officers in epidemiology. In addition, both groups



received training in elementary statistics from Leo Morris, heard lectures on basic
epidemiology by Drs. Gelfand and Bernard Challenor, and were given labora-
tory orientation and management training.

In the evening, in addition to many informal meetings, there were French les-
sons for some. Thanks to gifted teachers and highly motivated students, the
assignees to Francophone countries gained sufficient fluency to be able to func-
tion effectively on arrival in Africa.

After the conclusion of the EIS course, the two groups (medical officers and
operations officers) trained together. They were given lectures on tropical dis-
eases and West African health care systems. D. A, Henderson, Neff, Gelfand,
and Millar presented various clinical and epidemiological aspects of smallpox,
while Ralph Henderson, Challenor, and Lythcott lectured on measles control.
Aaron Ismach conducted sessions on the use, repair, and maintenance of the
ped-o-jets. Orientation sessions were presented on the roles of the State
Department, AID, and the U.S. Information Agency in West Africa and on how
the smallpox/measles program was expected to relate to these organizations.
In addition, the trainees received general overviews of the history and cultures of
West Africa.

During the spring and summer of 1966, a manual for field operations was
prepared at CDC, which later became the basis for the WHO Handbook for
Smallpox Eradication in Endemic Areas. The designers of the CDC smallpox/
measles program, and D. A. Henderson in particular, opposed a heavily didactic
approach that would attempt to formulate policies and prescribe actions in
anticipation of field situations. Their operating philosophy was to allow for opera-
tional and tactical decisions to be made in the field, within the framework of
averall strategic decisions made at headquarters.

This approach proved to be sound, and during the course of the campaign, each
country evolved its own distinctive smallpox/measles program based on local
realifies. The manual written in 1966, however, served as an important resource
for the training program and as a point of departure for concepts that were
continuously modified in the quest for global smallpox eradication.

In the light of later events, it is interesting to note that during the training program
the basic strategy of a mass vaccination campaign to interrupt the transmission of
smallpox was never seriously questioned or debated. It was assurned that given
an effective vaccine, a means of rapid mass vaccination, a technique to assure a
high take rate, and an effective assessment method, the strategy would work in
- West Africa. Dr. William Foege, who was in Atlanta as a CDC contract employee
to serve as a training consultant during the course, after a tour at a missionary
hospital in Eastern Nigeria, had written in Nigeria in 1965:

There is no substitute for adequate vaccination, and a rnass vaccination
campaign must be considered. The technical problems are well in hand and
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two people plus volunteer help can vaccinate 10,000 people in two days
with 20 dollars worth of vaccine. However . .. execution of the plan must
await more information and large amounts of organization.

Surveillance, the keystone of CDC-style epidemiology as developed and pro-
moted by Alexander Langmuir and his disciples and colleagues, was given
emphasis in both the first year’s training course and the manual and still greater
empbhasis in the second year. It was anticipated, correctly, that whereas the need
for vaccination would be accepted everywhere, the need for epidemiclogical
surveillance and assessment would be little understood and often undervalued
by most participating countries and especially by those influenced by French
military medicine. Demonstration of the value of surveillance, and its subsequent
widespread adoption in various disease control activities, was an important by-
product of the eradication program.

The 1966 training course in Atlanta served as an opportunity to begin to build
interagency cooperation. Drs. Hans Mayer and lvan Ladnyi, WHO smallpox
intercountry advisors stationed in Africa, spent several weeks in the sessions.
Then, on August 31, 1966, the smallpox/measles staff received a telephone call
from Dr. Marcolino Candau, Director-General of WHO. Speaking from Geneva,
Dr. Candau said:

The program which you are working to develop in the 19 African countries
is a working model of the fully organized smallpox eradication campaign
which we aim to launch on a much wider basis. It will constitute a major part
of the entire global program, and, therefore, your task in ensuring its success
is of critical importance. If nat pioneers in time, you are at any rate pioneers
as regards the size and potential importance of the program you are handling.

Participants viewing the training course in retrospect gave it generally high marks:

¢ “When comparing my Peace Corps training and the Smallpox/Measles
Training, the Peace Corps approach was more general and more culturally
oriented than technical. The CDC training was job-oriented. . . . The training
was good for accomplishing the mission.”

¢ “The extensive truck and ped-o-jet training was essential, since we did our

own repairs. Nothing prepared us culturally for Chad, but we didn’t have culture
shock.”

« One participant probably spoke for all his colleagues when he said: “The
management, language, and mechanical training were very good, but we also
developed a lasting esprit de corps. It was an exciting time.”

Once the course was over, the trainees were ready to go. So were their young
families, located in temporary housing in Atlanta. Unfortunately, the cliff-hanging
was not yet over. In the wistful words of one CDC employee: “I guess we

thought when the course was over we would back up a bus to CDC and send
them off. It didn’t work out that way.”
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One hindrance, already noted, was the slow progress of the Foreign Assistance
Act through the Congress. The program agreements with the individual coun-
tries could not be signed until the appropriation was absolutely assured, even
though most of them were ready to go and had gained the necessary acceptance
in Africa.

A series of unforeseen technical problems arose that further complicated the
launching of the program. One of these related to the choice of the measles
vaccine. There were two contenders, produced by competing manufacturers.
One was the Edmonston B-strain vaccine, which had been used by Harry
Meyer in the Upper Volta program in 1961 and had been the vaccine of choice
in the African programs during the intervening years. The other, more recently
licensed, was based on the Schwarz strain. The latter had the advantage of
producing less frequent and less severe reactions. It also, however, induced
lower initial levels of antibody. Preliminary evidence indicated that the two
vaccines conferred equal immunity, though some believed the effect of the
Schwarz strain might not be as long-lasting.

Several West African countries requested the Edmonston B-strain vaccine, en-
couraged by a vigorous sales campaign by the manufacturer. Investigators in
Nigeria and Senegal, among others, argued for the Schwarz strain on the basis
that the higher fevers induced by the Edmonston B strain could be harmful in a
population of children many of whom were already ill and undernourished.
CDC staff preferred the Schwarz strain and felt strongly that it was highly desir-
able logistically to use only one vaccine for all countries. Ultimately, the Surgeon
General of the PHS settled the issue in favor of the CDC position. However, the
problem had not only cost time and energy but also had raised doubts in the
minds of several U.S. and African officials that required patient explication.

Another unforeseen problem related to the licensure of smallpox vaccine for use
in the jet injector. The responsible agency, the Division of Biologics Standards of
NIH, had a standing principle that products intended for injection must be fully
sterile. Waccinia virus, as produced for many years for administration through the
scratch of a needle, could not be rendered totally bacteria-free, although tests
could assure that none of the remaining bacteria were pathogenic. Since the
objection was based not on perceived risk but solely on principle, higher authori-
ties in both the United States and WHO finally decided that, for purposes of this
program, practical necessity would rule over principle. This hard-won resolution
was welcomed with great relief by the program planners, who found it impossi-
ble to envision regionwide eradication, much less worldwide, without the use of
the jet injector.

Procurement of vehicles and their spare parts was a problem which, though not
responsible for delays in launching the program, had posed a stiff challenge.
British or French vehicles that were in common use in West and Central Africa
would have offered the best solution, especially since spare parts were widely
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available and local mechanics were familiar with their maintenance needs. But
AID procurement policies required the purchase of U.S.-made products, and
CDC was unsuccessful in its attempt to secure a waiver.

It was decided that standard-model pickup trucks rather than custom-designed
vehicles were preferable for reasons of cost, and Dodge trucks were competi-
tively selected. Refrigerators needed to maintain measles vaccine at low tempera-
tures were bolted to the bed of the trucks. The intensive automotive training
provided at the Chrysler Corporation facility in Atlanta was the best available
answer to the problem of maintenance and repair. In addition, spare parts had to
be procured and stockpiled country by country, and the quantities had to be
guessed at since no record had been compiled by any agency to provide guid-
ance as to needs in African field conditions. As was to be expected, some of
these guesses were better than others. But during the course of the campaign,
the vehicles were improved, and the transportation system was strengthened.

Housing arrangements for the CDC teams and their families presented another
continuing challenge. In some countries, where UJ.S. embassy and AID staff
were sympathetic and cooperative, the problem was quickly resolved. In others
it was not. It was particularly sticky in Nigeria, the site for the regional office,
where the need was greatest and the resistance on the part of U.S. authorities
the most obdurate. With housing for nearly half of the entire technical staff
hanging in the balance, the program’s administrative officer, Billy Griggs, trav-

eled personally to Lagos, where his success in quickly locating highly satisfactory
quarters was a source of considerable surprise and chagnn 1or ihe resigent and

resistant Americans.

This, however, was only one of the problems confronting the program at its
outset in Nigeria. As we have seen, by virtue of its enormous size and strategic
location at the crossroads of the region, Nigeria was the hinge upon which the
success of the entire program would swing Moreover, its Principal Medical
Officer, Dr. Adeniji Ademala, was a leading health statesman of Anglophone
West Africa and a powerful supporter of the program from the outset. Under his
leadership, the country had developed its own smallpox eradication plan, which
was compatible with the CDC strategy.

But the country was in turmoil. In January 1966 a military coup had overthrown
the previous civilian authorities. Seven months later a second coup occurred,
accompanied by extensive loss of life. The Ibo peoples of Eastern Nigeria were
threatening to secede.

Not unnaturally in a country already in the throes of an impending civil war, the
program agreement necessary to launch the smallpox eradication/measles con-
trol program was not high on the government's list of priorities. Dr. Ademola had
endorsed it enthusiastically, but he could not obtain the approval of General Y.
Gowan, the Supreme Commander and Chief of State, whose signature was
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required. Efforts of the WHO country representative and the U.S. Ambassador
were similarly unavailing.

Dr. George Lythcott flew to Lagos on a “‘brief visit” that was to extend for six
frustrating weeks. Exercising his formidable diplomatic skills, and invoking Nigerian
pride in regional leadership as his leading argument, Lythcott exhausted every
conventional channel without succeeding in bringing the matter to General
Gowarn's attention. Finally, fate took a hand. Through the wife of a friend,
Lythcott obtained an introduction to General Gowan’s fiancée. She arranged
an early-morning meeting with the General. Within half an hour Lythcott had his
signature and was able to fly back to Atlanta that same evening.

The Nigerian program agreement was signed on October 6, 1966, and the big
Nigerian contingent was at last on its way. By January 1, 1967, the long-
proposed starting date, personnel, supplies, and equipment for the West African
Smallpox Eradication/Measles Control Program were in place in most of the
participating countries, with the others soon to follow. The prologue was over.
The show was on the road.

Car
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VICTORY IN AFRICA

PLAN OF BATTLE

Beachhead and Minefields

In October 1966 the Centers for Disease Control (CDC) forces, consisting of
some forty medical and operations officers and their families, began their depar-
ture for Africa. In Millar's words, written twenty years later:

It was not an orderly embarkation; they left in abrupt jolts and starts over
four months, in a pattern dictated by unsigned international agreements,
unfinished housing arrangements, incomplete security clearances. . . . Forty
families lived through an abundant expression of Murphy’s Law.

Murphy’'s handiwork was evident on both sides of the Atlantic. For the forty
families, fretting for weeks at an Atlanta motel with their household goods in
storage and their minds set for the overseas adventure, each succeeding day of
delay was a new frustration. Millar, just returned from his year of study in
London, recalls this period in the autumn of 1966, dealing daily with these
highly understandable frustrations, as the most painful part of the entire affair.

Meanwhile, the mills of international accord were grinding exceeding slow.
Lythcott’s diplomatic tour de force in getting the needed signatures on the
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Nigerian program agreement was crifical, but it was only one of sixteen agree-
ments that were required. In the Francophone countries especially, it became
evident that consent in principle to undertake a program of smallpox eradication/
measles control was much more readily achieved than agreement on specific
operational plans.

Dahomey and Niger would not sign the program agreements until they had full
assurance from the World Health Organization {(WHO) that funds would be
provided for fuel and travel. Ivory Coast officials objected to the document’s
wording, which appeared to suggest that lvory Coast had done nothing about
smallpox before the new program began. Also, they did not want to be forced
to use the jet injectors. Mali had some misgivings about the reporting requirements.
Mauritania had concerns about its financial obligations. Almost everywhere
ministries had to be prodded to complete negotiations, but after much cajoling
agreements with these countries were eventually signed. By mid-December
1966 only The Gambia, Senegal, and Upper Volta remained unsigned among
the countries scheduled to begin their programs in 1967.

The Gambia objected to the absence of a full-time person to run the program,
an cobjection that was understandable historically in this tiny Anglophone coun-
try completely surrounded by Francophone Senegal, but one which could not
be accommodated. In Senegal the program agreement got bogged down in the
bureaucracy. In Upper Volta, Dr. Hubert Sansarricq, the head of the Grandes
Endemies, was not endorsing the program because he was highly skeptical
about the feasibility of eradication and felt strongly that smallpox should not
receive the highest priority.

Finally, in March 1967, the last of these program agreements was signed, after
laborious discussion, in Senegal—five full months after the October 1 target date.
Dr. Thomas Drake, who had been sent on ahead of his family to expedite the
process, experienced a hard initiation to a bureaucracy left over from French
colonial days. He found the Ministry of Health so compartmentalized that he was
serving as liaison between a “‘technical bureau’ and an ‘‘administrative bureaiw.”
Senegalese economists, like some of their American counterparts, feared that
decreasing child mortality without accompanying gains in economic develop-
ment might be detrimental to the country as a whole. At last, with the interven-
tion of the U.S. Ambassador and the forceful suggestion that resources ear-
marked for Senegal might be diverted elsewhere, the documents were signed.
And at very long last, the Drake and Helmholz families were able to bid farewell
to motel living in Atlanta and begin their assignment.

Reluctant and cumbersome bureaucracies constituted only one of a number of
problems confronted by the “innocents abroad.” The politics of the region
posed another set of problems. Nigeria was on the brink of civil war. Mali and
Guinea were politically anti-Western and suspicious of U.S. intentions. Maurita-

nia was allying itself with the Arab world against what it viewed as a U.S.-
Israeli conspiracy.

o
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On a personal level, adequate housing was still a problem, particularly acute for
a variety of reasons in Nigeria. The Lagos Regional Office itself was forced for a
frustrating period to operate out of a staff member’s apartment. The provincial
governments of Nigeria had not arranged acceptable lodging for CDC personnel
assigned to the Western and Northern Provinces, despite prior assurances. Sup-
plies needed to launch the campaign were slow in coming. Worst of all in terms
of morale, some personnel were not being paid correctly in the early days. These
early months were times to try men's, and women'’s, souls. The cynical expres-
sion “WAWA,” standing for ‘‘West Africa Wins Again,”” was ringing ominously
true. Millar has confessed that at this stage even he “wondered if we had bit off
more than we could digest.”

Nevertheless, despite the sea of troubles of which the foregoing are only a
sampling, the campaign actually began to roll at the very beginning of 1967,
barely thirteent months after its formal approval had been announced. Many-—
including some of the strategists at CDC-—had argued for a more gradual start,
affording time for feasibility studies, field tests, and above all a more adequate
initial understanding of the epidemiology of smallpox and measles in the West
African region. Millar, on reviewing an early iteration of the master plan while on
his study tour in London, had written to D. A. Henderson, then in Atlanta:

There should be more to smallpox eradication than shooting vaccine under
the skin. . .. I was disappointed in not finding it clearly spelling out that
priorities based on epidemiologic appraisal must govern not only detail of
execution but more importantly, the development of initial strategy.

But the argument to strike quickly and hard, championed most forcefully by
Henderson himself, had won out. According to this view a number of factors had
suddenly come together that, if allowed to cool, might never be kindled again.
These included a global will to do the job as expressed by the World Health
Assembly and institutionalized by the WHO Secretariat, a political and economic
commitment expressed by the United States and supported by resource
allocations, and the availability of the skilled manpower and appropriate technol-
ogy necessary to get the job done.

Strategy and Flexibility

Accordingly, the plan of attack was based not on time-tested certainties but on
best available assumptions. Some of these proved, in the event, not to be true.
But flexibility was built into the program’s operational style and consciously
sought in the people recruited to carry it out. As a consequence, the program in
action was highly responsive to midcourse corrections.

Appropriately, it was Millar himself who, as program director, was flexible enough
to subsequently adopt and push through the major midcourse correction on the
basis of field epidemiology that came to be known as Eradication Escalation (E%).
In retrospect, he has acknowledged: “The Smallpox Unit at times was too



scientific and academic. We would have waited until 1968 or 1969 to become
operational. . . . We could have studied it to death.”

By January 1967 the die had been cast. Millar had returned and resumed
directorship of the program in Atlanta, now established as the Smallpox Eradica-
tion Program in the immediate office of CDC Director David J. Sencer. D. A.
Henderson had gone to Geneva, at WHO's earnest entreaty and Surgeon Gen-
eral William H. Stewart's directive, to head up the WHO unit—a “temporary”’
assignment that was to last almost through the achievement of global eradication.
Communication along this Atlanta-Geneva axis, with both principals bom and
bred in the CDC briar patch, was among the secrets of success of the enterprise.
Without it, confusion could have been many times compounded.

The proposed strategy for the national programs as they got under way at the
beginning of 1967 was strongly influenced by a successful campaign conducted
in Bolivia by Dr. Harold Frederiksen. It called for vaccination of population
groups at assembly points, following sessions with local civil authorities and tribal
leaders to gain their support. The vaccination locations were selected to mini-
mize the distance people would have to walk in order to participate, with eight
kilometers considered a maximum. Vaccination teamns generally consisted of five
or six persons arriving in a single vehicle. The teams usually worked in three-
week stretches, followed by seven- to ten-day rest periods.

The intent was to immunize everyone against smallpox and all children between
the ages of six months and four years (originally six years) against measles. It was
occasionally possible to vaccinate as many as 10,000 or more in a single day,
but the going average ranged between 750 and 3,000 for smallpox, with only
about one-fifth as many for measles. Urban areas required special planning. and
in some instances spectacular success was achieved—some 750,000 people
were vaccinated in [badan, Nigeria, during one ten-day period, by twelve teams
assisted by volunteers from such diverse organizations as universities, churches,
and the police.

To the greatest extent possible, ongoing assessment was built into the plan,
although it was not uniformly achieved in the various countries. Small teams
revisited villages about seven days after the vaccinations were done and examn-
ined a random sample of the population in an attempt to assure that coverage
was adequate and most vaccinations were successful. By 1968 many of the
countries were performing formal assessment surveys. Later in that year, special
surveys covering broader areas in five countries were carried out under the
direction of Dr. Ralph Henderson, Deputy Director of the Lagos Regional Office.
The methodology used was later adapted and applied by WHO worldwide in
assessing immunizations, nutrition status, and other health indicators.

Surveillance as a guiding principle distinguished the West Africa program from
earlier smallpox vaccination efforts. As fostered by Langmuir, D. A. Henderson,
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and their cohorts at CDC since the 1950s, it required routine, systematic collec-
tion of data; concurrent analysis and interpretation; and the prompt initiation of
action to respond to the needs thus identified. Surveillance was an unfamiliar
concept fo most of the health personnel of the West African countries, and
many, especially those brought up in the French colonial medical system, were
slow to adopt it and reluctant, at the outset, to allocate to it the necessary
resources. Yet, with a level of zero cases as the only acceptable goal, it became
increasingly evident that vigorous surveillance was critically important to the
success of the endeavor. Strategically, surveillance in most countries had been
initially expected to play a subsidiary role to mass vaccination. But as the num-
ber of cases declined, surveillance and follow-up containment actions were
indispensable in eliminating the remaining foci of infection.

Collaboration and Communication

If international and interagency coordination had been important and difficuit in
the planning stages, it became even more so as the program got under way.
Relations between CDC and WHOQO's African Regional Office in Brazzaville were
officially amicable but not productive. The two WHO technical advisors for
smallpox in the region, assigned to Mali and Liberia, were severely restricted in
their ability to travel, and in Mali during the early days there appeared to be two
totally separate smallpox programs—the U.S. Agency for International Develop-
ment (AID)/CDC’s and the WHO advisor's. As has been noted, WHO did make
a critical contribution by underwriting local costs at the request of some of the
countries, but the processing of these requests was almost the only direct contribu-
tion of WHQO'’s African Region to the twenty-country African effort in the early
stages. Some WHO personnel participated in CDC training programs, and the
agencies jointly sponsored a major conference in Lagos, Nigeria, in 1969. That
these limited successes occurred at all was primarily due to the presence of D. A.
Henderson, new on the ground in Geneva, and his clear-channel communica-
tion with Millar in Atlanta.

Collaboration with the two French-supported regional organizations, the
Organization de Coordination et de Coopération pour la Lutte contre Grandes
Endemies (OCCGE) and the Organization de Coordination pour la Lutte contre
Endemies d’Afrigue Central (OCEAC), steadily improved and became extremely
useful despite certain basic differences in philosophy and approach. The direc-
tors of the two organizations helped resolve problems of implementation and
intercountry communication between their member governments. OCEAC
performed an indispensable service as intermediary between the program and
the People’s Republic of the Congo, a nation that had no diplomatic ties with
the United States. Later, beginning in 1968, OCCGE was to play a similar role
in Mauritania.

Ironically, some of the toughest and trickiest problems of collaboration arose
between the two U.S. agencies—CDC and AID. As has been seen, several of the
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AID missions were less than enthusiastic about the prospects for the program in
its planning stages, and the arrival of the CDC personnel and their families
played to a very mixed reception. Part of the problem stemmed from the two
agencies’ persisting difference of opinion as to relative priority between the two
diseases, measles and smallpox.

Issues of supervision and control were also close to the heart of the matter.
Understandably, many AID country directors and operations personnel assumed
that the smallpox/measles program, like other AlD-supported activities, was
ultimately the responsibility of AID and that, therefore, personnel carrying out
the project should be under the direct supervision of the AID missions. CDC
personnel, on the other hand, went to the field assuming that their line of
supervision traced back to CDC in Atlanta via the program’s Lagos Regional
Office and that their relationship with AlD field staff was on a coequal basis. The
point had never been clarified in the training sessions held during the summer
of 1966.

Dr. Ralph Henderson, assuming his duties as Deputy Director of the Lagos
office, ran into the problem in Chad, where it was particularly bothersome. In
the words of this memorandum for the record, he found the AID Affairs Officer
to be “extremely capable, young, aggressive (in the positive sense)’” with four
years of African experience. The AID man’s first comments were “to the effect
that CDC was really bungling in their effort to take over this program.” Then,
continues the Henderson memo, ‘‘with my usual ‘cool’ and diplomacy, 1 com-
pletely lost my temper and let fly a stream of imprecations.” Happily, once the
air was cleared, it was possible to settle operational problems “in a friendly and
cooperative atmosphere” involving Henderson, the AID official, and the CDC
team in Chad.

In late January 1967, Millar, Gelfand, and Griggs from CDC met in Washington
with Dr. A. C. Curtis and other AID officials. This session drew up general
guidelines and concluded, in Millar's words, that “‘in each country, satfisfac-
tory resolution will ultimately depend on a mutual understanding between
the personalities involved.” With the passage of time in the field, such

understanding generally evolved, accompanied by a healthy respect and often
warm friendships.

An additional set of coordination problems involved the three levels of CDC
activity: headquarters, Lagos, and the field personnel. It was soon apparent that
the original plan, placing line responsibility in the Regional Office with most
communications flowing systematically through it in both directions, was
impracticable. One reason was that although Lagos was the “hub” of West
Africa in many ways, the wheel lacked a number of important spokes. Com-
munication with the smaller Francophone countries was poor. Air travel and air
freight in and out of Lagos were painfully slow and uncertain. Then, with the
outbreak of full-scale civil war in Nigeria in 1967, the burden on an already
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uncertain communications network became unbearable. Smallpox cables in the
system of the U.S. State Department necessarily received low priority in competi-
tion with political cable traffic in and through Nigeria. Field personnel, unable to
tolerate delays mounting to weeks in matters of immediate local urgency, began
increasingly to communicate directly with Atlanta. Lytheott cited communica-
tions problems as the single most frustrating aspect of the program in the early
months. Field personnel became more and more uncertain of “who was sup-
posed to do what to whom.”

Accordingly, the guiding principle of flexibility had to be invoked once again.
The problems were discussed, strenuously and repeatedly, notably at the re-
gional conference in Ghana in June 1967. Clear protocols were needed as
confusion about communications channels continued to exist, sometimes with
bruising effects on personal relations. The field personnel were compelled by
circumstances to contact the office most likely to be quickly responsive, and
Lagos and Atlanta strove mightily to reduce unnecessary duplication and wounded
feelings to 2 minimum.

It was clear, however, that a substantial change was required, and it was made
with the guidance and blessing of CDC Director Sencer. The new system was
analogous to the domestic relationship between CDC and field assignees, with
the Regional Office providing staff services and facilitation. By the end of the first
year, the Lagos office was functioning effectively in contacts with naticnal govern-
ments and in mounting special studies and assessments. Operational responsibility,
logistics, and policy formulation were based in Atlanta. Information sharing
became everyone’s responsibility, with the result that new approaches and alter-
native methods found useful in one country were quickly available for adapta-
tion or adoption as appropriate throughout the region.

MARCH TOWARD ZERO-POX

Regional Summary

The Smallpox Eradication Program in West and Central Africa was conceived
and to a large extent executed as a coordinated regional effort. Indeed, it was
understood from the start that the only goal worth achieving—eradication—could
only be accomplished in that way.

At the same time, however, the regional program was made up of twenty
individual national programs. Each country started at a different point of departure;
proceeded at its own pace; had its own special needs, constraints, and resources;
and in many cases posed its own unique problems. For this reason an overall
account of the program on a strictly chronological basis would be difficult to
follow and would run the risk of losing both technical detail and anecdotal
enrichment. In this account, therefore, an attempt has been made to present a
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quick overview of the regional program'’s progress and then to narrate the story
country by country.

Measuring the success of the program in its simplest and most important terms,
the incidence of smallpox in West and Central Africa was reduced from multiple
thousands of cases per year at the beginning of 1967 to zero cases by June
1970. The last case of smallpox was identified in Nigeria in May of that year, and
intensive surveillance for a long period thereafter confirmed the verdict. Thus,
eradication was achieved in 3-1/2 of the allotted 5 years.

When the program began, based on 1966 estimates, at least seven of the twenty
countries contained areas with a sustained high incidence of endemic smallpox—a
rate of at least one case per 100,000 population per year. These seven were
Dahomey, Guinea, Mali, Niger, Nigeria, Sierra Leone, and Togo. They were,
indeed, among the most heavily infected countries in the world, several of them
having rates in excess of those of such notorious smallpox strongholds as India
and Bangladesh.

Most of the other countries of the region, though not meeting the standard of
high endemicity, were experiencing frequent importations of smallpox across
their borders. Several of these intercountry outbreaks will be described in the
subsequent reports on national programs.

By January 1969 the list of countries with endemic smallpox had been reduced
to five: Dahomey, Guinea, Nigeria, Sierra Leone, and Togo. Then Guinea
became smallpox-free in February, and Sierra Leone and Togo in May 1969.
Dahomey recorded its last case in September. Early in 1970 plans were under
way to celebrate the ultimate triumph in Nigeria, but like the “‘false Armistice”
that had sent millions cheering into the streets of Europe and America in Octobey
1918, these were proved to be premature by the detection of a stubborn out-
break in March. Finally, in May, the celebration was legitimized, although months
of intensive surveillance were required to make sure.

A grand total of 153.5 million smallpox vaccinations had been administered in
the region by the end of 1972, a number considerably in excess of the total
estimated population of the region at that fime. During 1971 and 1972 emphasis
was given to immunizing of children bom since the initial mass campaigns and of
those who had been missed. More than 28 million measles vaccinations were
also performed during the course of the program.

In view of the formidable problems already discussed that confronted the pro-
gram at its outset, plus others such as the political turmeil and armed conflict
described in the country-by-country reports, it is genuinely remarkable that a
ceremony observing the 25-millionth vaccination could be held in Ghana in
dJanuary 1968, just over a year after the inception of the campaign. It was, by
eye-witness acounts, quite an affair. Ghana was chosen as the site because U.5.
Ambassador Franklin Williams, a long-time friend of George Lythcott, pledged

44



WECTORY N AT A

his embassy’s full support of the event. James O. Lewis, the CDC operations
officer in Ghana, found himself for the first time in his career worrying about
such matters as who should sit next to whom and whose automobile should be
given precedence. Fortunately, the embassy staff, more experienced in this line
of work, was generous with its help.

The U.S. delegation was to include PHS Surgeon General William H. Stewart,
CDC Director David J. Sencer, Program Director Millar, Dr. Benjamin Blood of
the Surgeon General's international health staff, and Dr. George Lythcott from
the Regional Office. Also on the guest list were most of the health ministers and
other leaders from both Anglophone and Francophone countries in the region,
plus a distinguished array of tribal chiefs from Ghana. Ambassador Williams told
Sencer that this was an "‘eighteen-chief durbar,”” and he had never before seen
more than a fifteen-chief durbar.

The site chosen was a soccer field at a location known as Mampong-Akwapim.
Shelters had been erected to protect the dignitaries from the fierce African sun.
On the appointed morning of January 15, Jim Lewis experienced some appre-
hensive moments because, as the international visitors arrived, there had been
no signs of the Africans. Then, to the beat of a drum, the Paramount Chief
appeared followed by lesser dignitaries and throngs of villagers. Many of the
chiefs were resplendent in gold robes. Sencer recalls the chiefs walking across
the dusty field, shaking hands, and presenting their calling cards.

The chiefs were ceremoniously vaccinated, and then a young schoolgirl named
Rebecca Ansah Asamoah received the “official” 25-millionth vaccination. Ap-
propriately and predictably, in Sencer’s words, she “'screamed bloody murder.”
The ceremony proceeded in a joyous atmosphere of music, dancing, and clouds
of dust.

The observance was widely reported in the world press. Photos of it were used
on African postage stamps. It provided the intended political boost for the
program and also served the important purpose of strengthening regional
solidarity. French General Pierre Richet, Secretary General of OCCGE, called in
his speech for a crusade against smallpox in the spirit of the march across Africa
in which he had participated with General LeClerc in World War I, prior to their
reentry into France.

For the U.S. delegation the ceremony at Mampong-Akwapim was the beginning
of a whirlwind African tour. The U.S. military attaché from Senegal had made a
DC-3 available, and on the following day Stewart, Sencer, Millar, Blood, and
Lythcott had breakfast in Abidjan, lvory Coast; lunch at Monrovia, Liberia; and
dinner at Freetown, Sierra Leone: all accompanied by the respective U.S. am-
bassadors and ministers of health. The next morning they proceeded to Bamako,
the capital of Mali, and thence to Mopti, a provincial capital on the Niger River.
There, in the company of the Minister of Health and the Governor of the
province, they enjoyed a late breakfast featuring delicious local fish and excellent
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Scotch whiskey. From Mopti they were driven to the homeland of the Dogon
tribe, celebrated dancers and makers of masks, for a day, again to borrow
Sencer's words, of “dancing and vaccinating” and a night of sleeping under
the stars.

Surgeon General Stewart and Dr. Blood left the caravan and returned to the
United States from the next port of call, Niamey in Niger, but Sencer, Millar, and
Lythcott went on to Togo, to Dahomey, and eventually to Nigeria for a cere-
mony observing the 10-millionth vaccination in the Nigerian program, at which a
local chief gave an erudite speech on the history of smallpox in Nigeria. Through-
out the trip Sencer recalls being especially gratified by the skill and sensitivity
with which the CDC personnel were handling the subtleties and complexities of
partnership with their African hosts and counterparts.

Eradication Escalation—‘E*”’

Administration of 25 million smallpox vaccinations in the first year testifies to the
pace and intensity of the mass immunization campaign. Measurable results were
beginning to show up. By the first quarter of 1968, the total number of reported
cases in the region had declined by about one-third as compared with the first
quarter median for the years 1960-1967. But enthusiasm was tempered by the
certainty that many cases were going unreported, and the goal of zero-pox,
absolute eradication, seemed far away. It was during 1968, in many ways the
turning-point year, that the strategy of surveillance and containment, which
came to be known at first as Eradication Escalation, or E2, was introduced not to
replace but to supplement mass vaccination.

The principal architect of E2, Dr. William H. Foege, had served as an EIS officer
in Colorado from 1962 to 1964. He then left CDC to become a medical mission-
ary with the Lutheran Church and was in Eastern Nigeria in that capacity when
the smallpox/measles program began in 1967. CDC’s assignees to Eastern Nigeria,
Dr. David M. Thompson and Mr. Paul R. Lichfield, worked closely with him until
they were withdrawn, under harrowing circumstances, when civil war broke out
and Eastern Nigeria sought to secede as the independent country of “‘Biafra.”
Foege remained behind briefly as an advisor to the ‘“‘Biafran” government,
which, remarkably, continued to pursue the smallpox/measles program despite
the war. Later in 1967, the church evacuated the Foege family. Foege himself,
unable to return to “Biafra’ from a conference, first worked in Northern Nigeria
and then joined the headquarters staff of the Smallpox Eradication Program in
Atlanta at Millar’s invitation.

Early in 1968 Foege proposed to Millar that he believed a change in strategy
would enable them to ‘‘break the back of smallpox in 1968.”" The data, some of
which came from elegant epidemiological studies conducted in Pakistan by Dr.
Tom Mack and his colleagues, clearly showed that occurrence of smallpox
reached a low point in October, at the end of the wet season. By launching an
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all-out attack to search out, surround, and contain all outbreaks by intensive
vaccination during this seasonal low point, the chains of transmission might be
permanently severed. Preventing one case at that time of year was equivalent
to preventing many more during the seasons when smallpox was much
more prevalent.

This seasonality of occurrence was one of several factors suggesting that a
surveillance-containment strategy could succeed. Another was the fact that cases
of the disease were highly visible, readily detected by laymen. Its spread, espe-
cially in rural areas, was slower than expected, and cases were proving to be
relatively easy to trace, especially by a field staff experienced in case tracing in
venereal disease, the domestic U.S. program from which many operations offi-
cers had been recruited.

Millar was understandably reluctant to revise radically the strategy of mass vacci-
nation which, by 1968, had gained great momentum and was showing positive
results. But the E? concept was based on persuasive evidence that the epidemiol-
ogy of smallpox was different in some ways from the assumptions on which the
strategy had been built. Moreover, a surveillance-containment approach had
been tried with success by Foege himself in Eastern Nigeria as a means of
making maximum use of limited vaccine supplies. Millar, Foege, and Lane
presented the idea to the regional meeting of Smallpox Eradication Program
staff at Abidjan in May 1968. It initially received mixed reviews, being consid-
ered by some “‘anocther crackpot headquarters scheme.” At least one medical
officer, Dr. Donald Hopkins, agreed to give the idea a full-scale try. He had been
assigned to start the program in Sierra Leone, one of three countries where
programs were initiated during the second year. Sierra Leone, at the time the
most heavily infected country in the region and the world, reached zero-pox
within nine months. Eventually, all the countries in the region still experiencing
endemic smallpox adopted E? as a major adjunct to mass vaccination. There is
little doubt that the movement toward eradication was indeed ¢scalated, and its
attainment hastened.

Country Reports

The observance of the 25-millionth vaccination and the initiation of EZ, both of
which occurred in 1968, have been taken out of chronological sequence be-
cause they were events of regionwide significance. Henceforth, this account
proceeds country by country, grouping some of the smaller ones, and the at-
tempt is made to present a consecutive story within each; however, in some
cases, notably Nigeria, even this temptingly simple approach cannot be faithfully
followed. Also, the twentieth and last country included in the program, Equato-
rial Guinea, is not discussed in this account. OCEAC provided supplies,
equipment, and administrative and surveillance assistance to Equatorial Guinea,
but neither CDC staff nor other U.S. personnel had a direct role in the eradica-
tion program there.
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It must be further noted that the following are necessarily abbreviated and
highlighted, and the availability of good anecdotal material, or lack thereof, may
result in a skewed picture of the relative importance of the separate programs.
Let it be established at the outset that each was indispensable to the achieve-
ment of the goal.

The narratives begin with Nigeria and then return to that huge, complex, war-
torn country for the finale as the last case of smallpox in West and Central Africa
was tracked down in 1970.

Nigeria

The signing of the Nigerian program agreement in October 1966 launched the
program in a country whose 51 million people represented nearly half the
population of the entire region. It was a country, moreover, that at that time was
the location of more than 40 percent of the region’s reported smallpox cases and
the source of recurring reinfection of the countries on its borders. Administratively,
the country was divided into four regions, each with considerable autonomy,
plus a federal district at Lagos. Initial program operations were confined to two
of the regions pending formal agreements with the other two.

In Eastern Nigeria on December 4, 1966, while Foege, Thompson, and Lichfield
were preparing for a pilot program, they were notified by a missionary that a
smallpox outbreak was occurring in Ogoja Province, near the northern border of
the Eastern Region. The area was relatively sparsely settled. The last known
smallpox epidemic there had occurred in 1950. In August 1966 a man who had
been exposed in the North introduced the disease to the area. By November at
least fifteen cases had developed.

The CDC team rode into a village in the Yache area on maotor bikes to investigate.
Very limited supplies of vaccine were on hand. Their first thought was to use
what they had as a delaying action. Missionaries were asked to visit villages
searching for smallpox cases, and some of them were taught to vaccinate, giving
priority to villages and families that actually had smallpox. “In retrospect,” Foege
wrote, “‘we did a logical thing of surveillance and containment. We had no
insight into what we were doing except getting vaccine into as many people as
we could.” In the final analysis, by the time adequate supplies were available,
the outbreak was over. It had been contained.

This Ogoja episode foreshadowed many later events leading to the eventual
success of EZ. Its significance was not immediately recognized, but many deem it
to be an epidemiological benchmark and one of the most important turning
points of the global eradication effort.

Meanwhile, a more substantial epidemic was building in Effrium, a farming area
thirty miles north of the urban center of Abakaliki, near the border of Northern
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Nigeria. The first case was reported during the week of December 10, 1966, Ten
more were reported during the last week of the month, and the epidemic peaked
five weeks later when 146 patients were admitted to isolation camps. By June
1967, when the epidemic was finally snuffed out, 754 cases had been recorded
with 180 deaths.

Many things were learned from this experience. Chief among them was the need
for a greatly improved and streamlined case-reporting system. For example,
isolation camp records revealed that between January 1 and February 4, 1967,
a total of 286 persons were admitted with smallpox; during that pericd not a
single case was reported from Abakaliki to the Ministry of Health. Accordingly,
the Eastern Nigerian authorities, working in concert with the CDC team, set up a
new reporting system that bypassed several layers of the preexisting arrangement.
As a result it was possible to plot outbreaks promptly on maps and direct the
early vaccination efforts to where they were most urgently needed.

Once the African teams were trained in the use of ped-o-jets, they performed
superbly, according to Lichfield, and competed vigorously among themselves
to see who could set up the fastest and do the best job. When it was determined,
using the new surveillance system, that most cases were occurring along the
northern border of the Eastern Region, the pilot vaccination efforts moved
swiftly. Studying the maps that revealed the steady flow southward, Foege
postulated that if the outbreaks in the northern tier could be nipped in the bud,
all subsequent outbreaks in the Eastern Region might well be prevented.

Political turmoil was steadily increasing. On May 30 the population of Eastern
Nigeria, predominately members of the [bo tribe, which had suffered bloody
pogroms in the North, seceded from Nigeria to form the independent nation of
“Biafra.”” Remarkably, although a “shooting war” broke out between the Nigerian
and Biafran armies, the smallpox eradication effort continued on both sides.
Vaccine was transferred from Nigerian to Biafran health authorities during cease-
fires especially arranged for that purpose, and specimens from two suspected
smallpox cases in Biafra were flown out to be evaluated in the Lagos laboratory.
The common endeavor managed to transcend the war.

As the situation became increasingly volatile, the U.S. Department of State
decided that all U.S. dependents should leave Eastern Nigeria. Paul Lichfield, at
the airport in Port Harcourt on a blistering hot day to put his wife and two very
young children on the plane, found himself marched the length of the airport at
gunpoint and taken to a back room over a temper-flaring incident involving a
locked suitcase. He was planted on a chair under the guard of a thirteen- or
fourteen-year-old ‘‘soldier” with a huge M-1 gun, who had been told, “If he gets
off the chair, shoot him.” Time dragged by. Lichfield had visions of the plane’s
taking off without his wife and babies, who would then be forced to stay in
Biafra. Finally, after one attempt to leave had made it clear to Lichfield that the
boy-soldier had every intention of carrying out his orders, Bill Foege arrived with
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a U.S. Embassy man and a Biafran officer. Apologies were exchanged, and the
episode had a happy ending.

Subsequently, Lichfield, Foege, and Dr. Thompson left Biafra for a regional
conference in Accra, Ghana, making their exit by canoe across the Niger River,
and were not allowed to return. Foege himself later spent two days under armed
quard. Being closed out of Biafra, he volunteered to work elsewhere in Nigeria.
He had no soconer arrived in Sokoto Province, in Northern Nigeria near the
border with Niger, when police arrested him, transported him back to the re-
gional capital of Kaduna under guard, and interrogated him intensively about his
work in the Eastern Region. He was released on condition that he return immedi-
ately to Lagos. Foege later pointed out wryly that this experience refuted for all
time the myth that it was difficult to locate a person in the rural North.

During the Biafran War there was great concern that smallpox might be transmit-
ted unchecked through that war-torn society. This did not happen, although the
region suffered savagely from famine and severe measles epidemics. As soon as
conditions permitted, epidemiologists searched diligently for signs of smallpox
on both sides of the frontier. None were found, either among the residents or the
refugees. In retrospect, it was evident that the intensive vaccination program
around Enugu had eliminated the last focus of smallpox in Eastern Nigeria, and
the tight federal noose around the region prevented the seasonal importations of
cases from the North.

By early May 1967 the mass immunization campaign was under way in the
Federal District of Lagos. On May 10 a Lagos housewife was the millionth
person to be vaccinated. Finding that the urban residents were not as likely
as their rural counterparts to travel to where vaccinations were being given,
roving vaccination teams roamed the streets of Lagos neighborhoods to seek out
the unvaccinated.

In the Western Region, the regional capital city of Ilbadan was the site of a
spectacular accomplishment. In July 1967 in ten working days, 757,308 small-
pox vaccinations and 69,068 measles immunizations were given by twelve
vaccination teams, using sixty ped-o-jets and fifteen trucks. This virtuoso perfor-
mance was made possible by a mammoth publicity campaign using posters and
mass media, promotion in local churches, and close cooperation with the Univer-
sity of Ibadan, voluntary agencies, and the local police, who helped out with
crowd control.

Elsewhere in the West, the village of Shaki, near the border with Dahomey, was
found to be involved in cases affecting four countries. A two-year-old girl from
Shaki was diagnosed in Upper Volta as having smallpox. In Shaki itself, one
person had become ill with smallpox upon returning from Ghana, and another
case occurred in a man from Dahomey. Meanwhile, Dr. David B. Melchinger
and Mr. Jim Lewis of the CDC Ghana team reported that an outbreak in Salari,
Ghana, had originated in Shaki. Dr. Ralph Henderson commented, “‘This makes
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a menry little cycle of reimportation. No wonder everyone claims to get their
smallpox from everyone else.”” No stronger case could be made for the necessity
of the all-out regional approach.

Almost 57,000 vaccinations were given in the town and district of Shaki in a
mass campaign organized by Dr. Margaret E. Grigsby and Mr. Lloyd W. Wade
of the Western Nigerian team. These were among the 9.5 million immunizations
performed in Nigeria by the end of 1967.

Vaccination activities in the Western Region did not benefit from the strong
leadership of tribal chieftains because, unlike the emirs in the predominantly
Moslem Northern Region, the Yoruba chiefs lacked the power and prestige to
command total compliance among their more individualistic tribesmen. As a
result, turnouts at vaccination sites were often disappointing. Resistance to vacci-
nation was encountered because of worship of a local god of smallpox; de-
scribed in detail in the section on Dahomey and Togo. Moreover, local health
officials in this area tended to give low priority to surveillance and follow-up. The
Woestern Province continued to record cases until 1970, and the area remained a
difficult challenge for eradication.

Nigeria’s Mid-West Region was a war zone. Benin City was captured by the
Biafrans and then retaken by federal troops. At the outbreak of the war, lbo
members of the Mid-West Region vaccination teams had fled to the East to
join their kinsmen in Biafra, taking supplies and equipment with them.

There were cultural problems as well. Dr. Stanley Foster, senior advisor to the
national program, visited the Mid-West in January 1968 and found numerous
reasons for the low levels of participation. Some persons avoided vaccina-
tion because they suspected it was part of a plot to tax them. Others refused
vaccination on religious grounds or because they feared that the fever caused by
vaccination would prevent them from working during the planting season. House-
hold gods were invoked as a reason to refuse vaccination. In general, the cam-
paign suffered from a lack of strong leadership by local chiefs, some of whom
had not been adequately consulted, and from a very limited health education
effort. Despite all these problems, however, and the persistent fear that civil strife
would reintroduce the disease, only one case of smallpox was reported in the
Mid-West in 1968 and that proved to be the last confirmed case in the region.

Contingency plans had been drawn up in case the Biafran army mounted a
successful push on Lagos. This situation never materialized, but the Regional
Office did have one brief, sudden exposure to the “hot war.”” One night in
October 1967, a modified Fokker Friendship aircraft, which belonged to the
Nigerian Air Force and had been hijacked by Biafran sympathizers, made an
abortive bombing run on Lagos, apparently aiming for the Dodan Barracks,
which housed the Nigerian Military Government Headquarters and the resi-
dence of the Commander in Chief, General Gowan. Curiously, Dr. Stan Foster
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had used the same plane a few days before for a trip to Benin. On the night of
the air raid, the plane dropped a couple of bombs, which appeared to be
homemade items akin to Molotov cocktails, and then exploded in midair. The
force of the explosion, at 1:30 A M, shattered the windows of the Regional Office
and two apartments occupied by staff members. One person was struck by flying
glass but was saved from injury by a heavy robe. It was subsequently reported
that the remains of five ‘‘white mercenaries’” and four Africans were recovered
from the wreckage of the plane.

The Northern Region was the major battleground for the war against smallpox in
Nigeria. Vast in area and characterized by a poor road network, limited
communication, and a large population, the region was the homeland of the
Hausa tribesmen, who were famous as traders and travelers throughout Africa.
As has been noted, the North was the source for repeated exportation of small-
pox cases into other parts of Nigeria and neighboring countries as well.

From the viewpoint of the smallpox eradication forces, however, the North was
blessed with a social system that made very high levels of vaccination coverage
easy to attain. Moslem leaders known as emirs wielded enormous autocratic
power over many of the people. The British, recognizing the strength of this
traditional tribal leadership, had ruled this region during Nigeria's colonial times
indirectly, by means of a system of native authority that was far stronger than
their usual civil authority. Thus, as Foege observed, whereas in the rest of
Nigeria a health education program had to convince everyone of the need to be
vaccinated, in the North it had only to convince the emirs.

Mass vaccination in Northern Nigeria began in Sokoto Province in July 1967.
The emir himself received the first ceremonial immunization. Then twenty-four
teams started in the northeastern corner and moved systematically westward.
The native authorities selected vaccination sites and notified village headmen
two days in advance. The emir provided additional incentive by declaring that
anyone not vaccinated was subject to a five-pound fine. Not to be outdone, the
emir of neighboring Katsina upped the fine to ten pounds.

On the first morning Stan Foster was in Sckoto, he was astonished to find 6,000
people in line at the vaccination site at 6:00 A M. For religious reasons, men and
women were vaccinated separately; after receiving their injection, the men would
go home and bring the women. Assessment teams, following the vaccinators at
seven- to fourteen-day intervals, found coverage rates above 95 percent in
Sokoto Province. When these figures were relayed back to Atlanta, they were
viewed with great skepticism. Dr. Mike Lane recalls, “We were sure they were
doing it wrong or fudging the data.” It was the first ime CDC had met the
awesome power of absolute traditional rule.

Regardless, smallpox in the North did not surrender easily. Some of the smaller
emirates were less enthusiastic or at any rate less successful in turning out their
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people. Moreover, some groups, notably the nomadic herdsmen known as the
“Cow Fulani,” were outside the sway of the emirs. They and their fellow
tribesmen, the sedentary Fulani, constituted pockets of susceptible persons.

The Kolgo District of Sokoto Province was vaccinated in November 1967 with
an assessed coverage rate of 96.9 percent. But Gerere Harmlet in that district,
made up of Fulani farmers and herders, was located eight miles from the nearest
vaccination site, and only 7 of its 203 inhabitants made the long walk to be
immunized. In January 1968 the five-year-old daughter of a herder contracted
the disease while returning from an area where smallpox was still endemic. This
began an outbreak of sixty-two cases that lasted until April, when the hamlet was
vaccinated with freeze-dried vaccine.

This outbreak further confirmed the growing conviction that, contrary to previ-
ous assumptions, smallpox in Africa was a disease of relatively low communica-
bility that could sustain itself for many months in small enclaves of susceptible
persons, even in areas where general immunity levels were very high. it also
served to demonstrate that the program in Northern Nigeria needed reinforce-
ments. Three additional CDC personnel were assigned to the region, logistical
support was strengthened, the reporting system was overhauled in conjunction
with local health authorities, and a series of EIS officers from CDC were brought
in for sixty-day assignments.

By late 1968 Kano, the ancient trading center of Northern Nigeria, was the only
remaining urban area in that region with endemic smallpox. Kano's estimated
poputation of 300,000 was marked by a high degree of transiency, consisting
largely of laborers in search of work. On a single day 27,183 persons were
counted entering the city on four main highways, and 21,686 were observed
leaving. It was evident that rural areas were continuously reseeding Kano with
smallpox. To deal with this problem, early in 1969 road blocks were set up on
five main roads, and in twelve days over 60,000 previously unvaccinated people
were immunized. By the end of March 1969, smalipox had been eliminated in
Kano State.

Between March and July 1969, only five to sixteen cases were recorded each
month for all of Nigeria. After July no further cases were reported in Nigeria for
the remainder of 1969, although an average of ten rumored cases were investi-
gated each month. As 1970 dawned, victory in West Africa’s largest and most
complex national campaign seemed at hand. The elusive tenacious virus had a
few surprises left, however, as will be seen when Nigeria is revisited at the end
of this chapter.

Ghana

Ghana, the second most populous nation of West Africa, with a population of
8.1 million at the time, had been the first of Britain’s West African colonies to
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attain independence. lts first president, Kwame Nkrumah, had been overthrown
by a military coup in February 1966, not long before the launching of the
program, and it was considered a particularly important country in terms of U.S.
foreign policy. Initially, the program had been welcomed in Ghana more for its
measles than for its smallpox component. The country held special significance
for Dr. Lythcott, who had worked there for four years in the NIH West African
Research Laboratories and who had been a friend since boyhood of the U.S.
Ambassador, Mr. Franklin Williams.

In comparison with most of West Africa, Ghana was blessed with one of the best
organized health services, under the direction of Dr. Frank Grant, and a good
network of all-weather roads. One of two such Anglophone countries in West
Africa, Ghana had had active mobile teams in colonial times under the direction
of Dr. B. B. Waddy, an Englishman who admired the work of the French Gen-
eral Jamot. A far-better-than-average disease reporting system was in place, and
between 500,000 and 1 million persons were being vaccinated with British-
made smallpox vaccine each year at hospitals, at health centers, and by mobile
teams in rural areas.

As a consequence of these vaccinations and prompt attention to outbreaks, no
more than 251 cases of smallpox had been reported in any single year since
1953, at a fime when many far less populous countries of the region were
regularly recording more than 1,000 cases. Like Nigeria, on a much smaller
scale, however, Ghana was of special importance because, in the words of
operations officer James O. Lewis, “Ghana seemed like one big bus station for
West Africa,” with a steady flow of travelers and migratory workers.

The smallpox/measles program was launched in Accra, the capital city, in Febru-
ary 1967, in conjunction with a trade fair that brought exhibitors from thirty-two
countries. A vaccination team gave 105,000 smallpox and 8,000 measles immu-
nizations at a special exhibition booth. Among those vaccinated were Lieutenant
General J. A. Ankrah, the Ghanaian Head of State, and other political and
traditional leaders.

While this activity was going on, cases of smallpox were reported in the Newtown
section of Accra beginning on February 8. Within hours vaccination teams were
at the site. Road blocks were set up, and anyone entering or leaving the area was
vaccinated. A total of about 9,000 people were vaccinated immediately after the
first case was discovered. The outbreak and the swift response helped to con-

vince Dr. Grant and his colleagues of the importance and capability of the
Smallpox Eradication Program.

As cases continued to occur in the crowded slum districts of Accra—a total of
some eighteen cases between February and May—Grant made the decision to
vaccinate the city. Twenty ped-o-jets were hand-carried on loan from Lagos by
Dr. Stan Foster, who returned with smallpox scabs for testing in the Lagos
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laboratory. The scabs were covered with calamine lotion—an interesting flash-

back to the celebrated ““smallpox case” imported from Ghana to Washington,
D.C., in 1965,

At the outset of the program, Dr. Bernard Challenor was medical officer for
Dahomey and Togo and was serving in Ghana as well because of the delayed
arrival of the Ghana assignee. His request for medical help, relayed by Lythcott
to CDC, brought the first two of many EIS officers who were to come to West
Africa on temporary duty to take part in the eradication activities.

During the first half of 1967, there were outbreaks in four communities outside
Accra. As a result outbreak control took precedence over mass vaccination.
Then in mid-September, immediately after the arrival of Dr. David B. Melchinger
as medical officer, an outbreak at Bawku in the Upper Region of Ghana was
fought by a combination of selective containment and mass vaccination at mar-
kets on major roads. The last case in the area was reported on November 4.
Meanwhile, on October 9, a smallpox death had been reported in the port city of
Takoradi, far to the south. Again, containment and mass vaccination were used.

In 1967 Ghana recorded a total of seventeen outbreaks with 114 cases. During
1968, 24 cases were reported in six outbreaks, all of them traceable to importa-
tions from Togo. With Ghana now free of endemic smallpox, the national mass
vaccination effort proceeded slowly but steadily and was completed in 1970

Ivory Coast and Liberia

The two countries west of Ghana along the coast of the Gulf of Guinea, lvory
Coast and Liberia, were essentially smallpox-free when the program began,
except for occasional importation. lvory Coast had carried out a successful mass
vaccination program of its own. Liberia had been assisted by the support of a
private voluntary organization.

In lvory Coast, a comparatively prosperous country with a population in 1967 of
about 4 million, as many as 4,656 cases of smallpox had been recorded in 1961.
In that year a national mass vaccination program was initiated under the highly
competent direction of a Frenchman, Medicin-Colonel Gaston Binson of the
Institut d’'Hygiene in the capital city of Abidjan. In the next three years, 3.6
million persons were vaccinated with a French freeze-dried vaccine, and many
more in a follow-up campaign. Incidence of the disease fell swiftly to only
twenty-seven reported cases in 1965 and ten cases in 1966.

Colonel Binson was confident as the West and Central African program began
that the only smallpox threat to his country came from outside, from four
contiguous countries where the disease was still endemic. That threat material-
ized in February 1967 when a Peul tribesman from Upper Volta infected a fellow
passenger on a bus while traveling to his native village in lvory Coast. Two
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secondary cases developed at the hospital to which the Peul traveler was taken.
When these cases were reported to Abidjan, Colonel Binson was certain that
they could not be smallpox, but he allowed CDC operations officer Robert C.
Hogan to investigate. Hogan felt that the symptoms were compatible with
smallpox and sent material to the laboratory for confirmation. The colonel never
officially reported the cases, but two visitors to one of the lvory Coast patients
subsequently returned ill to their home in Upper Volta, where an outbreak
occurred and spread through several villages.

With the offer of U.S. assistance, lvory Coast did conduct an additional national
vaccination program, combining it in the later stages with the measles immuniza-
tion program, which had originally been separate. No further cases of smallpox
occurred to sully Colonel Binson's and Ivory Coast’s distinguished record.

Liberia, with a population of 1.4 million, had reported more than 1,100 cases of
smallpox in 1961. The following year a religious organization known as Brother’s
Brother undertook a mass vaccination program, chiefly in the more accessible
and populous areas. Some 775,0000 vaccinations were reported to have been
given in a five-month period. Because of lack of supplies, a highly diluted
vaccine was used. In 1963 WHO assisted Liberia in a more systematic effort
using an undiluted vaccine. Although the program’s progress was slow, inci-
dence of smallpox declined to only forty reported cases in 1965, thirty-two cases
in 1966, and six in 1967.

Liberia was one of the three countries in which the CDC program began a year
later. This latest mass vaccination effort also progressed slowly, but only five
cases were recorded in 1968 and none thereafter.

Senegal, The Gambia, and Mauritania

The three countries forming the northwestern extremity of the West African
Region reported no cases of smallpox after the launching of the program in
1967. The last cases recorded in the area had been a localized cluster of seventy-
six cases in Mauritania in 1966; however, since none of these were ever con-
firmed by a physician and there was no recurrence, it is possible that they may
not have been smallpox cases at all—chickenpox would seem a more probable
diagnosis in retrospect.

In Senegal in 1967 the Service des Grandes Endemies (SGE), consisting of
nearly 300 personnel working through well-organized mobile prevention teams,
had been providing good services for a number of years. About 20 percent of
the population was being vaccinated each year with French-made freeze-dried
smallpox vaccine of good quality. With the advent of the U.S. -supported program,
it was decided to use the new supplies and equipment to strengthen the preexist-
ing program, whose mobile teams were scheduled to visit each village about
once every three years. From 1967 to 1969, 2.6 million smallpox vaccinations
were given, and no cases of the disease were discovered.
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The Gambia, a tiny country only 16 kilometers wide and 320 kilometers long
along the Gambia River, is completely surrounded by Senegal, except for a
narrow coastline bordering the Atlantic Ocean. It had a population of about
330,000 in 1967, with unrestricted movement across the long border with
Senegal. The country had performed mass vaccinations against smallpox only
once, in 1963 following an outbreak of fifty-two cases. The effectiveness of the
vaccine used in that program was questionable since it had required refrigeration,
which was not uniformly provided.

The CDC-assisted program, begun in June 1967, completed a countrywide
mass vaccination effort in ten months, administering 350,000 smallpox vaccina-
tions and 81,000 measles immunizations. No cases of smallpox were discovered
after the program began. In addition, The Gambia had the distinction, unique
worldwide at that time, of completely interrupting indigenous measles transmis-
sion for more than two years.

The Gambian field supervisor, a very bright and energetic public health worker
named Mr. Kebba A M. Sanneh, attributed the success of the program to a
number of factors, including thorough training of the three vaccination teams,
careful scheduling and attention to advance publicity, strong support of the
teams by headquarters staff, and thoughtful attention to local customs. As an
example of the latter, when local ceremonies required it, boys were vaccinated
“in the bush,” and the girls privately in a compound. Mr. Sanneh expressed
special appreciation for the support of the CDC team of Dr. Thomas Drake and
Mr. Robert C. Helmholz, who were based in Dakar, Senegal, and for their
willingness to share the hardships of living conditions in the field.

Mauritania presented a very different set of challenges. The country is vast and
largely desert, and its population of 1.1 million was widely dispersed and pre-
dominantly nomadic. Its SGE was made up of seven mobile teams of five
members each, but after 1962 most senior staff had left Mauritania, and preven-
tive activities subsequently diminished drastically. With the provision of U.S.
assistance, the intent was expressed to rebuild the SGE and include smallpox
and measles vaccinations among its responsibilities.

Mauritania quickly proved, however, to be the most politically difficult of the all
countries of the region. The Islamic Republic of Mauritania aspired to full mem-
bership in the Arab League. To demonstrate its solidarity with the Arab cause,
the Mauritanian government severed its relationships with the United States and
expelled all American officials at the outbreak of the Six-Day War between
Egypt and Israel in June 1967.

Prior to that time Mr. Thomas A. Lecnard, the CDC operations officer, had been
wrestling with logistical problems occasioned by the country’s geography and
nonexistent infrastructure. The vehicles needed for the program had been off-
loaded at the wrong port and had to be shipped by rail and driven across 300
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brutal miles to the capital of Nouakchott, where they finally arrived in predictably
dire condition. Everything that could leak, leaked, and everything that could fall
off, fell off. The cold chain essential for measles immunization seemed impossi-
ble to maintain.

Leonard remained optimistic, however. He wrote to the Regional Office: “‘Other
vaccinating programs . . . have managed to beat the opposition presented by
geography, climate, and communications. Given time and some tricks, | feel we
can too.”

Alas, he was not given time. At his first field project, in the remote desert town of
Nema 600 miles from the capital, he was aroused from the obligatory noonday
rest by an armed soldier, who informed him that all Americans were to leave the
country in twenty-four hours. Located where he was, this was flatly impossible.
Two days later he was flown under guard to Nouakchott and thence, thanks to
the intervention of French pilots he had befriended, to Dakar, Senegal, in a
private plane. He arrived in Dakar with no money, no passport, and worst of all,
no idea of what had happened to his wife and three young children. Happily,
they arrived safely in an automobile convoy that had been hastily formed by
other U.S. personnel in the Mauritanian capital. Lythcott said later that the long
period with no news of the fate of the Leonards was the most anxious time he
spent as regional director. The U.S5. Ambassador to Mauritania, Mr. Geoffrey
Lewis, wrote to express his admiration for ‘‘the courage both Leonards displayed.™

After this unceremonious U.S. eviction, WHO eventually picked up the Maurita-
nian program using, by agreement, U.S. vaccines and equipment. Dr. Hans
Mayer, WHO intercountry smallpox advisor for Western Africa, moved from
Liberia to Mauritania in May 1968, and after seven months’' preparation, the
program began in January 1969. Some 426,000 smallpox vaccinations were

given in that year. However, no cases of smallpox were detected in Mauritania
after 1966.

Mali

Bordering Mauritania to the east and south along a frontier of more than 1,000
miles is the sprawling landlocked country of Mali. Mali’s populaton of 4.7 million
in 1967 was almost entirely concentrated in its southern half, in the savannah
pasture lands below the Sahara in the semi-desert Sahel. A self-proclaimed
Marxist state with strong ties to the USSR and the People’s Republic of China,
Mali was expected at the outset of the program to be the most difficult of all the
countries of the region in which to develop effective working relationships.

So at first it proved to be. Dr. Pascal J. Imperato and Mr. Jay S. Friedman, the
assigned medical and operations officers, found thernselves frustrated by rigid
travel restrictions, whereby any trips outside the capital city of Bamako required
long advance approval, and by endless quibbling over the terms of the project
agreement. The director of Mali's SGE, which since 1962 had not been receiv-
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ing support from France and was in some disarray, refused to report smallpox
cases to Dr. Imperato, informing instead Dr. Jeri Nedvidek, the WHO advisor
who had been assigned to the country in 1965. For a time it appeared that there
were two totally separate and competing smallpox programs in Mali.

A national smallpox vaccination program had been under way since 1962, with
some WHO assistance beginning in 1964, but its progress was painfully slow. In
fact, a WHO assessment team in 1965 had described the prospects of eradica-
tion as “‘bleak.” Reported cases were declining, however, from a level of 1,521
in 1962 to 281 in 1966. With the availability of U.S. assistance, it was decided to
reconstitute eight mobile teams that would include smallpox and measles vacci-
nation among their responsibilities. But procedural, operational, and political
problems seemed insuperable.

At this point the AlD mission director notified a high-ranking Malian official that
Dr. Lythcott was coming to assess the program and that serious consideration
was being given to pulling the program out. The President of the country, Mr.
Modibo Keita, becoming aware of the problem and recognizing the political as
well as public health value of a successful mass immunization campaign, issued
directives. The travel restrictions and other harassments mystericusly disappeared.

Imperato and Friedman began investigating cutbreaks in April 1967 in southeast-
ern Mali. They found that smallpox in that area was primarily a pediatric disease,
that the reporting system was woefully inadequate, and that the disease smol-
dered and spread slowly even where no containment action had been taken and
immunity levels were low. One outbreak of four months’ duration recorded a
total of only seventy-one cases.

As the program proceeded it became evident that the hinterlands of Mali con-
tained a fascinating tapestry of tribal and cultural threads. There were the Tuareg, a
nomadic people known for their fierce independence and rigid caste system in
which the blacksmiths, very low in the caste structure, were known to practice
variolation using acacia thorns as a defense against smallpox. There were the
Minianka, fetish worshippers held in contempt by their Moslem neighbors; the
Dogon, famous for their unique art style, who lived in rugged country often
inaccessible to vehicles, traditionally shunned vaccination, and would hide in
rocky aeries whenever strangers appeared; the Bosso fishermen, who plied their
trade along the banks of the Niger and Bani rivers and often were reachable only
by boat; and the Peu! herdsmen, constantly on the move, avoiding roads and
villages except to sell cattle or milk.

Designing and executing a strateqy to vaccinate all these groups was an organiza-
tional and logistical challenge of the first order. Imperato and Friedman collected
information from fishing cooperatives, from anthropological studies of the Dogon,
and from veterinary specialists who helped control rinderpest in cattle and whom
the Peul trusted. In the villages of the sedentary population, they sought and
received cooperation from the political party workers.
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Once begun, the vaccination program in Mali moved swiftly to a successful
conclusion. More than 500,000 vaccinations were performed in a two-month
period beginning in October 1967 in the east-central area. Only 392 cases were
discovered in 1967, far less than expected, and nearly half of these occurred in a
cluster of five tiny villages with an aggregate population of 3,700. Following the
mass campaign in the smallpox-endemic border areas, two further outbreaks
were found, with a total of forty cases, in March 1968. When no further cases
were found or reported anywhere in the country for the next six months, it
appeared that Mali had achieved eradication, although many people remained
to be vaccinated.

But in November 1968, in a two-country collaborative search to track down the
source of an Upper Volta outbreak that appeared to have originated in Mali,
clear evidence was found of an epidemic that evidently had been smoldering in
a very remote area—ten kilometers from the nearest road—since late 1967.
Pockmarks indicative of recent smallpox were found on sixty-five persons, the
last of whom had become ill a month before the team’s arrival. After this episode
only one further case was recorded in Mali, and this one, in a member of a
migrant tribal group, appeared to have been contracted in Niger. In fact, through-
out the period, some three-fourths of all the smallpox cases encountered in Mali
had originated with the nomadic Tuaregs and Peuls.

Upper Volta and Niger

Eastward from Mali are two other large landlocked countries, Upper Volta (now
known as Burkina Faso) and Niger. Upper Volta, the smaller of the two in area,
had a 1967 population of 5.1 million fairly evenly dispersed through its territory.
Niger, like Mali containing vast desert and semi-desert regions in the North, had
90 percent of its population of 3.7 million concentrated near its southern border
in a narrow belt along the Niger River. Also like Mali, Niger had substantial
numbers of pastoral nomads who traveled great distances during the dry season.
Most of Upper Volta's inhabitants were farmers living in small villages.

Upper Volta, as has been noted earlier, was the headquarters of the regional
health organization, OCCGE, and had been the site of a major measles cam-
paign in the early 1960s. Its SGE, directed by a French military medical officer,
was among the most efficient in West Africa. The country had conducted a
national smallpox vaccination campaign in 1962. Disease surveillance and as-
sessment of coverage were not practiced, however, and were thought by some
officials to be unnecessary, a point of contention as the CDC team of Dr.
Christopher D’Amanda and Mr. William J. White, Jr., began its work in April
of 1967.

Recorded cases of smallpox in Upper Volta had been brought down from 1,550
in 1962 to a low of 8 in 1964 and then had risen again to a level of 69 in 1966.
But as D'Amanda and White began to carry out vigorous surveillance activities,
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the number of discovered cases rose to 195 in 1967. As the campaign progressed,
the number declined to 100 in 1968 and reached “‘zero-pox” in 1969. Most
of the cases in 1967 occurred along a north-south travel route used by pastoral
nomads. In 1968, however, all 100 cases were found in villages near the borders
with Mali and Niger.

Because the SGE of Upper Volta gave low priority to outbreak investigation,
D'Amanda and White “*saddled up their Dodge trucks and were on their way”
whenever a report came in. This rapid response stimulated the reporting and
surveillance system, which, combined with the mass vaccination efforts in the
hands of the multipurpose teams, achieved eradication by the end of 1968. The
last outbreak recorded in Upper Volta occurred in October of that year in a small
village near the border with Mali, from whence the first case had come. Vaccina-
tion of this and neighboring villages snuffed it out.

Niger presented a more formidable problem. Unlike Mali and Upper Volta, its
nationa! vaccination campaigns of the early 1960s had not significantly reduced
the occurrence of the disease. The level of 1,023 cases reported in 1966 was
almost identical to that in 1962. Part of the problem was due to proximity to the
areas of Northern Nigeria with high levels of endemic smallpox, and part,
probably, to the use of vaccines rendered ineffective by improper storage.

The CDC-assisted program, directed by Dr. Donald J. Moore and Mr. Anthony
R. Masso, started rapidly. By the end of 1967, some 43 percent of the population,
a total of 1.6 million people, had been vaccinated. Of special concern to Moore
and Masso and to the Niger program staff were an estimated 530,000 nomads,
whose travels made them likely vehicles for disease transmission. A major effort
was made to reach 150,000 of them who gathered each year in a pasturage 600
kilometers from Niamey, the country’s capital city. But heavy rains made the
roads virtually impassable. Elsewhere, savage sandstorms tore up tents and
equipment, and the nomads tried to evade the vaccination teams for fear they
were tax collectors in disguise. All these factors combined to render this well-
conceived strategy difficult to execute.

Variolation, practiced by the Tuaregs as a means of protection wherever small-
pox was endemic, seemed instead to be a factor in maintaining the endemicity of
the disease. Moore wrote that he “could detect no clinical difference between
smallpox acquired by variolation and that acquired by contact.” At Moore's
urging, local governmental officials ordered that variolation be stopped, but, in
fact, only the eradication of smallpox could eliminate variolation completely.

Masso and Dr. Mike Lane, visiting Niger from CDC’s Atlanta headquarters,
traveled for two days along brutal roads to track down one reported outbreak.
They finally located an encampment where a group of thirteen forlorn people
had been left behind by a clan of Peul herdsmen until they were free of smallpox.
Two infants and three adults had variolation scars. At least five of the children
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evidently had recently had smallpox. L.ane was astonished that such a small,
totally isolated group could sustain a smallpox outbreak for an extended time,
contrary to all prior assumptions about the behavior of the disease.

Meanwhile, the mass campaign administered another 1.2 million vaccinations in
its second year in Niger, and an additional 936,000 in 1969. Smallpox incidence
declined sharply in the second half of 1968 and did not increase again. A total of
twenty-eight cases were recorded in 1969, but all were believed to be the result
of importations from Nigeria.

The OCEAC Countries

The vast area known until 1960 as French Equatorial Africa now comprises five
countries: Chad, Central African Republic, People’s Republic of the Congo,
Cameroon, and Gabon. These nations, all members of the OCEAC regional
health organization, constituted the eastern tier of the West and Central African
Smallpox Eradication/Measles Control Program, bordered on the north by Libya,
on the east by the Sudan, on the south by Zaire, and on the west by Niger,
Nigeria, and the Atlantic Ocean.

Coordinated by OCEAC, which was then directed by Medecin-Colonel René
Labusquiere, each of the five countries had a well-established SGE with efficient
multipurpose mobile teams whose numerous responsibilities included smallpox
vaccinations. Using freeze-dried vaccine produced in France, the five countries
had reduced smallpox incidence dramatically in the early 1960s, and only two
cases, both in Cameroon, were reported in the entire area in 1966. With inten-
sive surveillance, more than 200 cases came to light in 1967, 119 in Cameroon
and 86 in Chad. The last occurrences of the disease in the OQCEAC area were
three cases recorded in Cameroon in 1969.

The operational philosophies of OCEAC, deeply rooted in the French military
tradition, conflicted with those of CDC in two fundamental ways. First, the CDC
plan called for the formation of special mass vaccination teams to move swiftly
through the countries, whereas OCEAC wished to place full reliance on their
prospection teams. Second, OCEAC saw little need for the assessment and
surveillance activities that ranked high among CDC's priorities. In practice, the
mass vaccination activities were largely conducted by the SGE teams, strength-
ened by the addition of U.S.-provided materials and equipment, while the CDC

advisors working with local officials generally took the initiative in investigating
suspected cases.

People living in the rugged Mandara Mountains of northern Cameroon were
subject to continuous reinfection from northern Nigeria. The Kirdi tribe, known
to the French as the montagnards, lived in small. widely scattered settlements.
They crossed and recrossed the Nigerian border at will, and, indeed, many were
found to maintain homes on both sides of the frontier. This cherished freedom of
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movement enabled them to avoid taxation and also, unfortunately, vaccination.
There were also instances of entire villages crossing the border to celebrate the
millet harvest with Nigerian fellow tribesmen.

Dr. Arlan L. Rosenbloom and Mr. John P. McEnaney, the assigned medical and
operations officers, spent considerable time with the SGE team in Mokolo, the
largest town in the mountain region of Cameroon, to help achieve higher vacci-
nation coverage rates and enhance surveillance and investigation. After patiently
getting to know the Kirdi and their habits, they made use of that omnipresent
phenomenon, the market, to extend vaccination coverage. Almost 20,000 peo-
ple were vaccinated in the first ten days of a program tied to the schedule of local
market days.

Containment activities were carried out in the district of Golda, north of Mokolo,
during the latter half of 1967. A total of forty-nine cases were eventually recorded,
with twenty-one deaths, an unusually high fatality rate attributed by Dr.
Rosenbloom to the presence of famine in the area before the October harvest.

In November 1967 an outbreak was reported in a region of northern Cameroon
just across the border from the capital city of Fort-Lamy in Chad and hundreds
of miles from Cameroon’s capital of Yaounde. Dr. Bernard Lourie, the CDC
medical officer in Chad, and Dr. Pierre Zeigler, Director of Chad's SGE, crossed
the border to investigate. They found another slow-burning epidemic that evi-
dently had its origin neither in Cameroon nor Chad but in Nigeria. As well as
being another example of smallpox’s potential for slow transmission in West
Africa, this episode was an excellent example of intercountry cooperation made
possible by the regional program.

Civil strife in the desert reaches of northern Chad made the execution of the
program there dangerous as well as difficult. Rebels, identifying the vaccination
campaign with the government against which they were in revolt, ambushed
one SGE team, killing a laborer, wounding a chauffeur, disabling one Dodge
truck, and setting fire to another containing vaccine and ped-o-jets. Later, in
another episode in 1968, a French physician was killed in the course of his work.
Understandably, the teams refused to work outside city limits in the North.

As a consequence, Lourie was forced to report reluctantly to Millar that they had
been able to perform only 214,000 vaccinations in the area since June 1967 and
would probably fall short of the 600,000 needed for full coverage. Given the
circumstances, the 214,000 represented a considerable achievement, and since
smallpox did not occur in the North, the very chancy enterprise of smallpox
containment in a war zone was never required in Chad.

There were, however, smallpox problems at Lake Chad, a large inland body of
water located where Chad, Niger, Nigeria, and Cameroon come together. All
four countries have a piece of the shoreline, the largest section belonging to
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Chad itself. The area includes thousands of floating islands, made up of matted
networks of papyrus plants with long roots, insecurely attached to the bottom,
often drifting for miles. Boudouma fishermen occupied these islands for varied
lengths of time and tended to migrate across the lake.

On June 28, 1967, British medical missionaries reported fourteen cases of small-
pox and three deaths, the first cases reported in this area in two years. The
smallpox/measles program rented a pontoon plane to investigate. The plane
landed near the larger islands, and the investigative team performed many
vaccinations. However, Dr. Lourie reported that a special problem occurred with
the ped-o-jets: when the vaccinator stamped down, the machine tended to sink
through the boggy surface of the island. Mats were devised to prevent this
unfortunate happening.

This outbreak, like so many others in Central Africa, appeared to have stemmed
from a person returning from a visit to Nigeria. Eventually, a total of eighty cases
with twenty-one deaths were found in seven villages in Chad. Intensive vaccina-
tion of the Lake Chad area continued through October, and during the period
some 80,000 vaccinations were performed. No further outbreaks occurred.

Guinea and Sierra Leone

Two neighboring countries on Africa’s great western bulge, Guinea and Sierra
[eone, were among the three nations (the other being Liberia) where the small-
pox eradication/measles control program had a deliberately delayed start, not
getting under way until late 1967. At that time Sierra Lecne had the distinction
of having the highest reported smallpox rate in the world, with 68.3 cases per
100,000 population. Guinea ranked second at a level of 40.2 per 100,000.

During the negotiation of the project agreements, Dr. Henry Gelfand had found
Sierra Leone enthusiastically receptive to starting a smallpox eradication program.
He had been met at Freetown Airport by the country’s Principal Medical Officer,
Dr. Boyce, who said: “‘Dr. Gelfand, my people are dying of smallpox and you
must start the program here. We have waited too long.”

In the People’s Republic of Guinea, a politically radical state from which the U.S.
Peace Corps had recently been expelled and where travel by Americans was
severely restricted, Gelfand had insisted upon and, to everyone’s surprise, been
granted permission for the CDC advisors to travel outside the capital as a prereq-
uisite for his signing the program agreement. Throughout the life of the program,
after a period during which they felt they were “‘on trial,” smallpox eradication

personnel were singled out for special treatment in comparison with other West-
erners in Guinea.

Training in Atlanta during the summer of 1967, the teams destined for Sierra
Leone and Guinea had the advantage of CDC'’s first year of field experience and
the added benefit of the presence of Foege, Thompson, and Lichfield, all re-



cently evacuated from Eastern Nigeria. On arrival in the field, CDC teams found
that both countries were in the midst of cyclical epidemics that had raised the
number of cases well above normal levels. Indeed, Sierra Leone had sent a
cable urging that its team be dispatched immediately, even while they were in
training that summer.

Dr. Donald R. Hopkins and Mr. James N. Thornton, the CDC advisors for Sierra
Leone, were pressed to start mass vaccination activities immediately on their
arrival in September-October 1967. Their field teams were made up of about
forty excellent workers from the Endemic Disease Control Unit, who had recent
experience in a program of yaws control. This unit had been formed originally in
the 1930s to combat African sleeping sickness. Five vaccination teamns, an ad-
vance team, and an assessment team were deployed. The program also benefit-
ted greatly from the leadership of Mr. Alfred Kargbo-Reffell, a Sierra Leone
health inspector just returned from study in England.

Once the mass vaccination program was under way, Hopkins began to give
special attention to containment of epidemics. Then, when the EZ concept was
proposed at the regional conference in Abidjan in May 1968, it was Hopkins
who most enthusiastically accepted and adopted what some of his compatriots
considered a “‘crackpot headquarters notion.” Millar has subsequently credited
Hopkins' swift and highly effective demonstration of the E? concept with a
significant acceleration of the achievement of “zero-pox” throughout the region.

Unlike Guinea, where every activity was carried out through the channels of
government and the ruling political party, Sierra Leone had a much more decen-
tralized structure requiring support of tribal chieftains and a more freewheeling
surveillance and containment system using private health care providers,
missionaries, Peace Corps volunteers, and anyone else whose interest could be
enlisted. A monthly newsletter, The Eradicator, was initiated to keep all these
people aware of and enthusiastically involved in the progress of the program. It
served to bolster the spirit of the vaccination teams by giving widespread recogni-
tion to their work and dedication. In one typical excerpt, after describing a
particularly arduous campaign in a remote area, The Eradicator declared: “In
spite of these hardships . . . the tearms went about their tasks with a dedication,
proficiency, and spirit which would be the envy of health workers throughout the
world.”” This issue of The Eradicator was careful also to “give special thanks to
the people of the Kono District for their cooperation and assistance in achieving
coverage against smallpox and measles,”

QOutbreaks associated with special funeral ceremonies for prominent smallpox
victims was an unusual feature of smallpox transmission in Sierra Leone. One
such outbreak resulted in thirty-three cases among contacts at the funeral, includ-
ing all the men who participated in preparing the corpse for burial, and an
additional ninety-seven cases due to further spread. In another episode the six
women who washed the corpse of a forty-year-old woman who was head of a
local secret society all contracted the disease. and six additional cases were



found among contacts. Such secret societies and similar funeral arrangements
probably led to outbreaks elsewhere in the West African Region, though these
were the best documented.

The November issue of The Eradicator urged everyone to work exfra hard to
eradicate smallpox from Sierra Leone in 1968, since only two chiefdoms in the
southern part of the country were reporting smalipox at that time. This ambitious
goal was not met, but intensive surveillance and containment efforts were ap-
plied to ten outbreaks during the early months of 1969. On April 5 of that year,
the last case was discovered. Sierra Leone had gone from the most heavily
infected country in the world at the beginning of 1968 to zero-pox just sixteen
months later.

In Guinea there had been widespread outbreaks of smallpox in 1966 and 1967.
Both the people and the government recognized the urgency of the need for
assistance, but because of the radical political environment, the CDC team of Dr.
Joel G. Breman and Mr. Donald R. Malberg had to demonstrate that they were
both highly professional and apolitical before gaining acceptance. Once they
passed the test, however, the program was warmly supported. The socialist
party structure, through which they worked in organizing the campaign, proved
nearly as successful as the emirates of Northern Nigeria in promoting rapid,
nearly universal coverage.

Vaccination teams were recruited on a regional basis and headed by senior
nurses. Once the concept of assessment was accepted, assessment teams using a
cluster sampling system devised by Dr. Ralph Henderson followed the vaccina-
tors on a very systematic basis, with excellent results. Levels of immunity achieved
by vaccination usually exceeded 80 percent and often 90 percent, with active
follow-up of the unvaccinated aided by party leaders.

The mass immunization program in Guinea began in December 1967 at Conakry,
the capital, and by March of 1968, 180,000 of its 250,000 inhabitants were
vaccinated. By October all the residents of Conakry and the areas bordering
Sierra Leone had been reached, including most of the areas then known to be
infected with smallpox.

From dJuly 1968 through January 1969, a special surveillance team carried out
investigation and containment of outbreaks. Only eight outbreaks with a total of
seventy-five cases were found, most in very small villages near the border with
Sierra Leone where five of the outbreaks were thought to have originated.
A major effort was made to achieve close communication between the programs

in the two adjoining countries, often using the channel of the respective
U.S. embassies.

In Guinea active epidemiological surveillance was carried out during the season
of heavy rains, beginning in October when smallpox transmission normally was at
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its lowest point. In November an outbreak of fifty cases was recorded at Boké.

The last smallpox outbreak in Guinea, with a total of twelve cases, was found in
January 1969,

D. A. Henderson, who was in a position to speak authoritatively from WHO
headquarters in Geneva, has written about the achievements in Guinea and
Sierra Leone. He said that their interrupting transmission in fourteen and sixteen
months, respectively, after having had the highest incidence rates in the world,
“greatly encouraged regional and global smallpox programme staff’ and gener-
ated confidence that “‘comparable successes could be achieved in other parts of
the world.”

Dahomey and Togo

Two small Francophone countries located between Ghana and Nigeria on the
Gulf of Guinea provided some of the most stubborn challenges to the Smallpox
Eradication Program and harbored the last cases recorded in West Africa until
the final flare-up in Nigeria. Dahomey (now known as Benin), with a 1967
population of 2.5 million, and Togo (1.8 million) were highly unstable politically
during their first decade of independence: two significant coups occurred in
Togo, and six in Dahomey. Partly as a result of this political turmoil, preventive
health services had become virtually nonexistent by 1967. To a greater extent
than in most Francophone countries, power resided in local tribal chieftains
rather than civil authorities.

Substantial numbers of smallpox cases were occurring in both countries each
year, largely in the more heavily populated southern areas near the coast
Resistance to vaccination was encountered here and in adjoining sections of
Western Nigeria to a much greater extent than elsewhere in the region. A
principal cause of this resistance was the lingering worship of a god of smallpox,
known variously as Shapona, Saponna, Sakpata, or Sagbata, and the presence
of a hereditary fetish priesthood.

Shapona had been well established in the pantheon of the powerful Yoruba
tribe of Western Nigeria when Europeans arrived in West Africa in the seven-
teenth century. One of his titles was translated “Overlord of the Earth,”” and
Yoruba legend had it that he exercised his dominion by wielding smallpox as his
weapon of divine displeasure. His sway extended into Dahomey and Togo, and
the CDC team found it to be particularly active among the Fon tribe in those two
countries. Dr. Bernard Challenor, the CDC medical officer for the two countries,
reported that strong cultural resistance to vaccination was still present among an
estimated 4-5 million Shapona worshippers. Many villages had their own shrine,
as did the major city of Abomey, Dahomey.

The hereditary priests, or fetisheurs, were believed to have the power to prevent
or induce the disease. They had traditionally practiced variolation, using material
derived from pulverized scabs of smallpox victims, in ceremonies that took place

o
Y



CDC AND THE SMALLPOX CRUSADE

a few weeks after the onset of the disease in a village. Foege, in a daylong visit to
a chief fetisheur, found him to be extremely knowledgeable about smallpox
epidemiology, including such factors as its seasonality and age distribution. He
also found a “residency” program in place whereby young men spent three
years learning the trade. The fetisheurs, by custom, inherited all the possessions
of a patient who died of smallpox; thus, they had a considerable disincentive for
cooperating in a vaccination program. It is also noteworthy that many of the
fetisheurs, and members of their immediate families, had received inoculations
themselves. Mr. Gordon E. Robbins, the health education advisor attached to
the Regional Office in Lagos, found in a study that resistance to vaccination in
some places was also based on public suspicion of governmental teams, with
accompanying fears of taxation and military conscription.

The eradication program began slowly in Togo, and 1967 was in many ways a
frustrating year for Challenor and the operations officer, Mr. Andrew N. Agle.
Bureaucratic problems and disinterest on the part of some officials delayed the
onset of the program. The vaccination teams were disgruntled about leaving the
capital city, Lomé, and undertaking arduous work in the field. There was dishar-
mony and distrust between local civil authorities and tribal leaders.

Despite these problems, 605,000 vaccinations were recorded in Togo in 1967.
But numerous outbreaks continued to occur even in areas through which the
vaccination teams had passed. Challenor and Agle investigated an outbreak in
November in the village of Togblekope, located only sixteen kilometers from the
capital and whose population had had two opportunities to be vaccinated: once
in the pilot project in January and again during the regular campaign in October.
They found eight persons with smallpox, seven of whom were being hidden in
the bush. Containment vaccinations initiated to stop the outbreak uncovered an
alarming number of unvaccinated villagers. Attempts by local officials to invoke
police authority by taking tribal chiefs into custody until their people were vacci-
nated were unavailing and caused further strife.

The turning point in Togo came when Mr. Agle met with the country’s Director-
General of Health, who immediately made Dr. G. F. Glokpor responsible for the
smallpox/measles program. Glokpor attended a training session at CDC, in
which he became a passionate convert to the doctrine of surveillance-containment.
On his return, he and Agle established an E? program with an active surveillance-
containment system, firefighting teams, and greatly improved reporting. Health
workers, teachers, and tribal and governmental authorities all were urged to
report cases.

As an initial consequence, the number of reported smallpox cases rose dramati-
cally from a total of 332 in 1967 to 784 in 1968, the latter figure establishing
Togo temporarily as the country with the second highest incidence rate in the
world. Thereafter, however, the number plummeted to 83 confirmed cases in

1969, all in the first five months of the year. By June 1969 Togo was
smallpox-free.
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The Dahomey program was slowed initially by the government’s decision to
deploy separate teams for measles and smallpox. This decision was later re-
versed, with considerable improvement in efficiency and reduction in cost. In
August 1967, soon after the program began, a special study of a small outbreak
carried out by Dr. Ralph Henderson of the Lagos staff highlighted the very slow
spread of the disease. Ten weeks after the onset of the first case, only twenty-
eight cases were found in a villge of 300 persons, despite the fact that only 15
percent of the children and 54 percent of the total population had been success-
fully vaccinated. The outbreak appeared to have terminated spontaneously,
although many susceptibles remained.

An outbreak in the village of Hon, investigated by Challenor and Mr. Jeannel A.
Roy, the Dahomey operations officer, appeared to be directly related to the
presence of the fetisheurs. Lingering over a nine-month period, the outbreak
included over 100 cases and forty deaths. House-to-house vaccinations were
necessary. Vaccinators encountered locked doors, and frequently residents had
to be pursued into the bush. Finally, the local chief, losing faith in his fetisheur,
organized his elders to help round up the villagers.

Despite the problems, the Dahomey program recorded 702,000 vaccinations in
1967 and 990,000 in 1968. Reported cases declined from the very high level of
815 in 1967 to 367 in 1968. With the aid of a mobile group of twelve young
health workers on motor bikes, called “les douze,” reported outbreaks were
quickly investigated and contained. Dahomey at first appeared to have inter-
rupted transmission in January 1969, but in July an infant from Dahomey was
diagnosed as having smallpox in a Togo dispensary near the border. Teams
from both countries, headed by Agle and Roy, swiftly converged on the area. In
all, fifty-five additional cases were located in Dahomey in the next two months.
In September the last case was detected, which until March 1970 was presumed
to be the final case in West and Central Africa.

Nigeria Revisited

In early 1970 national and CDC staff were preparing to celebrate the accomplish-
ment of smallpox eradication in West and Central Africa within a mere three-
year span. Despite diligent pursuit of rumored outbreaks, the cases in Dahomey
in September 1969 remained the last confirmed occurrence.

One episode in 1969 had seriously marred the general feeling of exhilaration,
the tragic death of Dr. G. A. Ademola, director of Nigeria’s national program
and one of the true picneers of smallpox eradication. He had visited CDC and
devised a plan for eradication in his country well before the advent of U.S.
support and had cooperated to the fullest through all the difficult times in Nigeria.
He was murdered by an intruder in his home. His neighbor, Dr. Stan Foster, had
tried in vain to save him. Dr. Ademola’s presence at the final triumph would be
keenly missed.
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But the moment seemed at hand. The newsletter of the E? program in Nigeria
announced in its issue of early January 1970: “Eradication having been success-
fully escalated, summary number 34 terminates the series.”” A celebration was
planned for the end of March, and Foster was preparing to attend an interna-
tional conference to announce eradication. Then, on March 21, a fourteen-year-
old girl was admitted to the infectious disease hospital in Kaduna, in north-
central Nigeria, with an unmistakable case of smallpox.

Andrew Agle, who had been transferred from Togo to manage the changeover
of the Nigeria program to a maintenance activity, visited the hospital immediately.
The patient was an unvaccinated Yoruba girl from the village of Amayo in Kwara
State, some 400 kilometers away. Kwara was an area with a generally low
coverage rate, although vaccination programs had been carried out between
December 1968 and July 1969.

Intensive investigation by state, national, and CDC personnel, including house-
to-house vaccination campaigns, revealed sixty additional cases in Amayc and
twelve more in a neighboring village. The outbreak had evidently been smolder-
ing since the previous October. Nine additional cases were found in llorin, the
capital of Kwara State, the last one on April 22, 1970. Smallpox transmission
may have been going on there for more than a year.

Just as the Amayo-llorin cutbreaks were being controlled, two more cases were
discovered 150 kilometers south in Lagos, the national capital, in late April and
early May. To contain these outbreaks all contacts were vaccinated, and inten-
sive surveillance was conducted to search for hidden cases.

Finally, another two cases were recorded in the town of Shagamu, between
Lagos and Ibadan. The first patient, a forty-five-year-old unvaccinated male,
developed a rash on May 6. The second, a twenty-seven-year-old female
neighbor, had smallpox diagnosed on May 21, 1970. These proved to be the
final smallpox cases in Nigeria and in West and Central Africa.

Sobered by these flare-ups after the battle seemed won, the program carried out
rigorous surveillance activities and pursued every rumored case. After May 1970
every lead proved to be false. Zero-pox in West Africa had been achieved.
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PRESS SECRETARY

Austin, Texas
Tuesday,
November 23, 1965

Plans for campaigns to protect 105 mil-
lion people from smallpox and measles in 18
African countries were announced today by the
White House.

The plans result from President Johnson's
pledge of May 18, 1965; “This Government is
ready to work with other interested countries
to see to it that smallpox is a thing of the past by
1975."

AID and the PHS staff are beginning con-
sultations with African and WHO officials on plans
for the campaign, its acceptability to African coun-
tries and their willingness to contribute to the
program.

The smallpox eradication program is be-
ing designed to fit within plans of the World
Health Organization (WHO) to eradicate small-
pox throughout Africa and the rest of the world
within 10 years.

The eradication program would help pre-
vent the possible reintroduction of smallpox into
the United States and other smallpox-free coun-
tries. The smallpox activity would run concur-
rently with a measles control program in the same
area.

The AID contributions would consist of
technical assistance, vaccines, and jet injectors,
which can inoculate 1,000 persons an hour.
Vehicles, field supplies, freezers, and refrigerat-
ing equipment would also be provided under
the AID plan,

Local costs and operational personnel
would be supplied by the individual countries
cooperating in the program.

Operational responsibility for the project
would be assumed by the U. S, Public Health
Service in cooperation with AID.

A measles control program has already
been implemented by AID in 11 African coun-
tries, all of which are included in the 18 to be
covered in the smallpox project. The 18 coun-
tries* are Cameroon, Central African Republic,
Chad, Dahomey, Gabon, Gambia, Ghana,
Guinea, Ivory Coast, Liberia, Mali, Mauritania,
Niger, Nigeria, Senegal, Sierra Leone, Togo and
Upper Volta.

Africa is one of the world's major areas of
smallpox incidence. Approximately 25 percent
of those stricken by the disease there become
fatalities. According to WHO, the 18 African
countries are among the 45 countries that are
the principal sources from which smallpox infec-
tions are spread to other parts of the world.

Measles is also one of the principal causes
of death and disability in African children. A death
rate of 20 percent is not unusual and rates have
run as high as 50 percent. In the area concemned,
around 21 million children under the age of 6
are susceptible to measles.

*Subsequently an offer of assistance in the form of vaccine and
equipment was extended to Congo (B). This assistance Is pro
vided through the regional African health organization, OCEAC



Smallpox god u.u‘thr Bilkisunnessa collects her reward money for reporting the last
monkey skull naturally occurring case of variola major.
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RESOLL TION DE RE'ASSEMEBIEE MONDINLE DE LY SANTE
PEIONWIUHE BUEMUPHOW ACLAMBLIEN IAPABODOXPAHEHMWSH

RESOLLOTON DE LAV ASAMBLEN MESDIEANTE DE

NINETEENTH WORLD WEALTH ASSEMBLY WHALD, 16
13 May 1966

ORIGINAL:

LLPOX ERADICATION PROCRAMME

The Nineteenth World Health Assembly,

Having considered the report of the Director-General on smallpox .=.-4d1“1'.|-:|"-’ and
the recommendation of the Executive Board therecn; and

Noting that particular emphasis has been placed on the need for co-ordination
individyal counteies' smallpox eradication programmes,

hat the participation of the Organization in the smallpox eradication
ld be financed from the regular budget of the Organization;

d. URGES countries which plan to strengthen or initiate smallpox eradication
to take the necessary =teps to begin the work as soon as possible;

3. REQUESTS Momber States and msulti{lateral and bilateral agencles to provide adequate
miterial support for the reallzation of the programme;

b, DECIDES that, in the part of the programme financed by the Organization sither fr
the regular budget or from the Speclal Account for Smallpox Eradication, the following

costs may be met

{a) such supplies and equipment as are necessary for the effective (mplementation
f the programme in individual countries;

(b) uch services as may be required Iln (ndividual

countries and as cannot be
availuble by the governments of

such countries; and

5. REQUESTS the Director-General, In co
to carry out a world-wide smallpox eradic
Execut ive Board at its thirty-ninth

peration with all Members, te initlate actl
ion programme and to submit & report to the
session and to the Twentieth World Health Assembly.

e
Document AL9/P&B/2.
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Guinea |
Dahomey Niger
Togo
India
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Nigeria
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Reported Cases/100,000 population per year
W.H. Foege and Donald L. Eddins, Mass Vaccination Program in Developing Countries, Prog. Med.
Virol,, vol. 15, pp. 205-243 (Karger, Basel 1973)

I Country where surveillance and containment system was first introduced.
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Smallpox vaccinations (in thousands).
Smallpox Eradication Program, West and Central Africa
Cumulative : Est. Year
Year vaccinations  pop. in of last
Jan,, 1967- 1875 smallpox
Country 1967 1968 1969 1970 1971 1972 Dec, 1972  (Millions)  Case
Central African
Republic 381 5 4 508 558 427 2,756 1.78 1963
Chad 1387 1345 132 182 666 6,879 4.03 1968
Congo 162 581 32 617 288 73 2,033 132 1966
Dahomey (Benin] 702 9%0 94 843 448 184 4107 3.10 1969
Equatorial Guinea NA* NA 82 238 15 6 k') 32 1960
Gabon 225 146 175 201 105 138 990 53 1965
Gambia bl 147 40 40 20 3t 481 51 1966
Ghana 1342 1988 2084 1909 1,082 481t 8,866 9.86 1968
Guinea 1,088 2063 1434 1453 1200 1,100t 8318 5.54 1969
Ivory Coast 1580 1,756 1582 548 619 67 6,152 6.70 1967
Liberia 4“ 21 3% 181 120t 268t 1,262 154 1968
Mali 1,043 1472 1,193 516 56 m 4,391 5.67 1969
Mauritania NA NA 430 288 193 297 1,208 132 1966
Niger 1610 1166 936 1,297 850 776 6,635 456 1989
Nigeria 9560 23494 16,155 B702 5362 5454 68727 75.02 1970
Senegal 383 1468 762 330 507 124 3574 5.00 1967
Sierra Leone 0 965 1,154 258 93t 100t 2570 2.98 1969
Togo 605 608 82 467 507 166 3.215 223 1969
United Republic of
Cameroon 1611 1996 1693 1443 3250 2215 12,208 7.26 1989
Upper Volta 2040 2208 1338 1026 1568 632 8812 5.90 1968
(Burkina Faso)
Total$ 23972 43030 33431 22062 17788 13288 153575  145.17

*NA = not available
tincomplete and/or provisional,
$Totals do not sum up because figures are rounded off
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Cumulative smallpox
vaccinations as related
to the estimated total
population, West and
Central Africa smallpox
eradication/measles
control program area.

Red area shows
pre-program

estimates of cumulative
number of vaccinations
that would be given;

thick line shows
cumulative number of
vaccinations actually given.

CDC's laboratory
contribution to the
global effort

CDC smallpox diagnostic
laboratory staff in 1967,
shortly after renovations
for the new maximum
containment laboratory
had been completed.
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DECLARATION OF GLOBAL ERADICATION OF SMALLPOX

The Thirty-third World Health Assembly, on this the eighth day ol May 1980;

fiaving considered the development and results of the global programme on smallpox
eradication initiated by WHO in 1958 and Intensified since 1967;

1. DECLARES SOLEMNLY THAT THE WORLD AND ALL ITS PEOPLES HAVE WON FREEDOM FROM SMALLPOX,
WHICH WAS A MOST DEVASTATING DISEASE SWEEPING IN EPIDEMIC FORM THROUGH MANY COUNTRIES SINCE |
EARLIEST TIMES, LEAVING DEATH, BLINDNESS AND DISFIGUREMENT IN ITS WAKE AND WHICH ONLY A
DECADE AGO WAS RAMPANT IN AFRICA, ASIA AND SOUTH AMERICA;

2. EXPRESSES ITS DEEP GRATITUDE TO ALL RATIONS AND INDIVIDUALS WHO CONTRIBUTED TO THE
SUCCESS OF THIS NOBLE AND HISTORIC ENDEAVOUR;

3. CALLS THIS UNPRECEDENTED ACHIEVEMENT IN THE HISTORY OF PUBLIC HEALTH TO THE ATTENTION
OF ALL NATIONS, WHICH BY THEIR COLLECTIVE ACTION HAVE FREED MANKIND OF THIS ANCIENT SCOURGE
AND, IN SO DOING, HAVE DEMONSTRATED HOW NATIONS WORKING TOGETHER IN A COMMON CAUSE MAY
FURTHER HUMAN PROGRESS.

BMALLPOX ERADICATRD

.
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Last case of naturally occurring variola major in ~ Smallpox victim from Zaire
the world: Rahima Banu of Kuralia village

Bhola Island in Barisal District of Bangladesh.

Onset of rash was October 16, 1975

PHOTO: ZASON WEISFELD

Last case of naturally occurring smallpox: Ali Maow Maalin of Merka, Somalia. Onset of rash was

October 26

1977
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PROGRAM OPERATIONS

Left - “Recognition card”
developed by the World
Health Organization to
facilitate active surveillance
for cases of smallpaox.

Below - House-to-house search
for smallpox, Bangladesh.

Mr. Shahabuddin uses a
recognition card.

FOTOR: WHO




Posters like these

played an important part

in motivating people

to get smallpox vaccinations
in Africa and Asia.
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Rotary lancet formerly used in India

Bifurcated needle in use



At Headquarters in Dacca,  Brazilian girl being vaccinated by William W. Dyal with the
Bangladesh, Dr. Stanley O. “handgun,'” an early model, spring-operated jet injector (Amapd,
Foster communicates by 1965)

radio with field staff

I
S
\ E‘r’- )f[;' ;‘;

Basic engine repair was subject of study for first group of CDCers to go to Africa as medical officers
and operations officers



Taureg girl in Mali pauses for vaccination against smallpox.
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Above

Jubilant vaccinee receives his
certificate of vaccination, Mali, 1967

Left

A Nepalese smallpox patient collecting
smallpox scabs from his foot

Mr. Jay Friedman holds a small cup
in which the specimens will be sent to
the laboratory for diagnosis
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Book used to record smallpox containment activities in Bangladesh
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After waiting in long lines, each vaccinee received a certificate of vaccination.

Outbreak-containment vaccination of contacts in Bangladesh. Azizur Rahman on right
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On occasion, helicopters
were used to reach
remote locations,
especially late in the
eradication program

Nonmechanical transportation used Dr. Jeffrey P. Koplan and counterpart travel from village
by operations officer Anthony R. to village searching for smallpox in Bangladesh

Masso during a smallpox outbreak

in Niger

DES
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The sun and the Dodge sink slowly
into the Gambia River. This accident

occurred at a ferry crossing

Motor bikes and trucks provided by U.S. Agency for
Intemational Development were the principal mechanical
means of transportation for the vaccination and surveil-
lance teams in West and Central Africa. Mali



PEOPLE

Dr. D. A Henderson

led the WHO Smallpox
Eradication Program
from 1966 to 1976 while
on loan from CDC.

PTIOE TROY L HALL

- = R |
Thre fomler»directors of CDC's smalipox eradication efforts (L to R): Dr. J. Donald Millar (Chief,
Smallpox Eradication Program, 1966-1970); Dr. William H. Foege (Chief, Smalipox Eradication
Program, 1970-1973); Dr. J. Michael Lane (Chief, Smallpox Eradication Program, 1973-1981)



Dr. John Hannah, Administrator of AID, Dr. David J. Sencer, Director of CDC from

addresses group at ceremony celebrating the 1965 to 1977, whose vision and leadership
100-millionth smallpox wvaccination in the guided CDC's contributions throughout the
West and Central African campaign global Smalipox Eradication Program

Dr. Bemard D. Challenor, medical officer assigned to Togo and Dahomey, displays the logo of the
CDCIAID West and Central African Smallpox Eradication/Measles Control Program

Celebrating the announcement on July 6, 1975, of eradication of smallpox in India (L to R: Dr. J
D. Millar, Mr. James W. Hicks, Dr. W. H. Foege, and Mr Billy G. Griggs). In their midst is
figure of Shitala Mata, Indian goddess of smallpox
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Public Health Service

Surgeon General Dr. William Stewart
(EIS alumnus), dancing with Paramount
Chief during ceremony in Ghana
commemorating the 25-millionth
smallpox vaccination in the West and
Central Africa Program,

January 15, 1968.

Dr. George Lythcott,

Director of the Regional Office

in Lagos, standing

behind the Surgeon General.

PHOTO! M LEWIS
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Visit to Mali by PHS Surgeon General following ceremony in Ghana commemorating 25-millionth

smallpox vaccination in the West and Central African Program. L to R: Mr. Jay Friedman, Dr. David

Sencer, Surgeon General William H. Stewart, Dr. Pascal J. Imperato, Dr. J. D. Millar, Dr. George

Lythcott, and Dr. Ben Blood of the Office of Intemational Health

Dr. D. A Henderson addresses the
annual regional meeting of the West
and Central African program held in
the Parliament Building, Lagos,
Nigeria,in May 1969
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Dr. James H. Nakano working in a glovebox of the

smallpox virus repository at COC.
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Dr. T. Stephen Jones and colleagues reviewing strategies for smallpox control, Syhlet,
Bangladesh



Man on left

was the index case

in smallpox epidemic
in Kosovo, Yugoslavia,
March/April 1972
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Dr. J. Michael Lane holds forth to an outbreak investigation team in Niger, 1967.
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Proud father with infant
who received the
100-millionth smallpox
vaccination in the

West and Central
African campaign in
Boubon, Niger,

in December 1969

In background (L to R)
Dr. J. D. Millar and

Mr. Gordon E. Robbins
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Smallpox Eradication Program: NCDC/WHO Orientation and Training Course, Atlanta, 1968
Lower Row (left to right): J. D. Millar (SEP/AL.); D. Eddins (SEP/ALL.): J. M. Lane (SEP/AH); A
Kargbo-Reffell (Sierra Leone); M. Jenkins (SEP/Senegal); J. Doncho (SEPINigeria); M. Awadh
(WHO/Zambia); G. Glokpor (Togo); T. Nchinda (Cameroon); F. Adibzadeh (WHO/Pakistan): Mrs
J. Bunn; J. Bunn (SEP/Ail); E. Antezana (PAHO/Colombia); D. Vastine (SEP/AH. - Course
Coordinator). Upper Row: L. Roots (SEP/Niger): F. Ruben (SEP/AH.): D. A. Henderson
(WHOIGeneva); B. Griggs (SEP/AH.); T. Mack (SEP/Atl.); K Sanneh (The Gambia): W. Foege
(SEP/AH.); R. Barui (SEATO/Pakistan); K. Markvart (WHO/Pakistan): J Hayward (FQPIALL); C. K.
Rao (India); P. Bond (SEP/Nigeria); S. Jobe (The Gambia): J Adetosoye (W. Nigeria); J. West
(SEP Reg. Office, Lagos), D. Newberry (SEP/Ghana); R Lyonnet (WHO/Tanzania): H Godfrey
(SEPILC.); R. Evans (SEP/Nigeria); R. Armold (SEP/Nigeria); E Coffi (1.C.); A. Samostreljskij
(WHO/Somalia)

LV

Headquarters and Regional Office staff: fist OCEAC subre

Cameroon, 1967

gional meeting, Yaounde,
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DOMESTIC POLICIES ‘
FOR SMALLPOX
CONTROL

Throughout the course of the campaign in West and Central Africa and in the
years immediately following its triumphant conclusion, the Centers for Disease
Control (CDC) played a leading role in the formulation of new policies for
smallpox control in the United States based on increased knowledge of the
disease and its changing status around the world. This same period saw the
development of a different role for CDC in support of the World Health
Organization’s (WHO's) program for global eradication.

TRANSITIONS

As Donald Millar describes it: “In April 1970, only three weeks away from the
last case of smallpox in West Africa, duty knocked unexpectedly on my door in
the person of my boss, Dr. David J. Sencer.”” Sencer denies that he knocked.
But they agree on the outcome. Sencer was asking Millar, who had been in-
volved in CDC smallpox activities virtually from the first day and who had
directed the Smallpox Eradication Program during its march through Alfrica, to
“take the lessons you've learned in Africa and apply thern in the United States.™
Millar shortly became Director of the Bureau of State Services, CDC'’s primary
instrument for developing and enhancing disease prevention programs in part-
nership with state and local health departments. Succeeding Millar at the head of
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the Smallpox Program was Dr. William H. Foege, principal author of the Eradica-
tion Escalation (E?) strategy.

Following the achievement of zero-pox in West and Central Africa in 1970 and
the painstaking searches to make sure that it had in fact been achieved, a
maintenance phase was prescribed. This phase involved vaccination of the new-
born cohorts and persons who had been missed originally and continued inten-
sive surveillance. The shift in program needs, coupled with increasing reluctance
on the part of the U.S. Agency for International Development (AID) to sustain its
support beyond the five-year period originally agreed upon, resulted in a grad-
ual withdrawal of the CDC forces in Africa. The staff at the Regional Office in
Lagos was substantially reduced. Personnel in the field were increasingly given
multi-country instead of single-country responsibility. Those who returned to the
states, flushed with victory in what had been for many the most exciting duty
tour of their careers, found, like Ulysses's warriors, that the reentry was tough
and frustrating. Sencer has observed that bringing the people back from Africa
and placing them on their return was much more difficult than recruiting them
and sending them over.

CDC's relationships with AID, which had always been complicated, became
even more 50. As has been noted earlier in this narrative, AlD had always placed
higher priority on the measles component of the program. Even now, many of
its officials seemed unwilling to acknowledge the magnitude of the achievement
of smallpox eradication, although this accomplishment would have redounded
greatly to AID’s credit. The problems between the agencies took a turn for the
worse in August 1970 when a highly placed AID official in Washington stated in
a memo to Foege that “‘the measles program is a complete bust.”

By any rational standard this was an unfair assessment. Much was in fact achieved
in measles control, and many lives were saved in Africa as a consequence. In
addition, valuable information was obtained about the epidemiology of measles
in Africa and the problems attendant upon its control, most of which served to
confirm CDC's refusal from the outset to conduct the program under the banner
of “measles eradication.” CDC studies revealed that fully 50 percent of measles
cases occurred in children less than fifteen months of age. In heavily populated
areas morbidity could be decreased by about half for one year following a mass
vaccination campaign and for up to two years in sparsely populated sections.
But the barriers to true eradication were very high, as CDC had suspected from
the outset. Measles in Africa was much more highly communicable than smallpox;
the heat-sensitive vaccines used at this time required a level of sustained refriger-
ation virtually unattainable in fropical areas; and the natural maternal immunity
conferred to infants, which lasted six months or more, rendered vaccination
useless in most of the very young.

Despite these formidable obstacles, CDC personnel and their African counter-
parts in one country, The Gambia, actually succeeded in interrupting measles
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transmission for two years. To this day, this accomplishment has been dupli-
cated in only one other country of either the developed or developing world,
Czechoslovakia. In The Gambia it was achieved by a well-organized campaign
based on the scrupulous application of a computer model developed by Dr.
George McDonald, who had been Millar's mentor at the London School of
Hyagiene and Tropical Medicine. This model called essentially for a mass vaccina-
tion campaign yearly.

Valuable services had also been performed by CDC field personnel during the
smallpox eradication/measles control program in dealing with other major diseases.
In late 1969 outbreaks of yellow fever occurred in five countries—Ghana, Upper
Volta, Mali, Nigeria, and Togo—the most widespread occurrence of this disease
in West Africa in thirty years. In Mali the Minister of Health ordered the
smallpox/measles teams diverted to the western part of the country to help
contain the disease by conducting mass vaccinations against yellow fever. In
Upper Volta the American Ambassador asked CDC to help contain yellow fever
after it had been imported from Ghana; CDC’s Thomas Leonard received a
State Department Commendation Medal for his work in coordinating the con-
tainment activities.

Cholera, which had been absent from West Africa since 1894, was introduced
into Guinea in August 1970. The disease spread to thirteen West African countries.
Case fatality rates were initially very high since the disease was virtually un-
known in the region. Cholera vaccine, though not considered an effective means
of outbreak control, was offered and avidly sought, in some places in circum-
stances approaching panic. CDC was actively involved in cholera control on a
broad front, both through the African smallpox/measles teams in the field and
with medical officers who provided technical information and organizational
assistance on rehydration treatment. These efforts were deeply appreciated by
the individuals and countries concerned.

In September 1970, months after zero-pox had been declared in the region, a
case of smallpox was reported from a remote village in Liberia. This alarming
report triggered a massive surveillance sweep and vaccination campaign in the
area. Drs. Edward W. Brink and Stan Foster were called in to assist the Liberia
team of Messrs. Dennis G. Olsen and C. Randy Moser. Four cases of a rash
disease were found, three in the first village and the fourth, with no traceable
connection, in another. Subsequently, one additional case was found in Sierra
Leone and another in Nigeria. But intensive searches failed to turn up a possible
source case, which, if the disease were smallpox, had to exist somewhere.
No further cases appeared. Finally, in December 1970, the CDC laboratory
determined that the virus involved in these outbreaks was not smallpox
but monkeypox.

Monkeypox in humans was a new epidemiological and public health problem.
CDC’s only previous reference to it had been in connection with an infectionin a
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monkey handler at the Detroit Zoo. Now, with the African outbreak, there was
serious concern that confusion of monkeypox with smallpox might invalidate or
discredit the eradication effort. The disease has been under careful surveillance
ever since. Through the decade of the 1970s, some eighty-five cases of
monkeypox in hurnans were identified in sporadic outbreaks, most of them in
Zaire. Thorough study has shown that the disease, though clinically similar
to smallpox, is not readily spread from person to person and does not mutate
into smallpox. Thus, its existence does not compromise the validity of small-
pox eradication.

The last Regional Conference of the West African Smallpox Eradication Pro-
gram was held in Accra, Ghana, in 1971. CDC field personnel presented plans
for ongoing activity in Africa, making use of the new infrastructures laboriously
developed in the smallpox/measles program, for immunization programs against
other diseases and for other public health purposes. Africans present at the
meeting urged that support for health be extended beyond the original five-
year agreement.

It was evident, however, that AlID had already made the decision not to provide
support for such programs. The agency’s priorities were shifting from Africa to
Southeast Asia, and within the reduced African program, assistance for health
was a vulnerable target. Foege was officially notified that the African program
must be phased out by December 31, 1971.

CDC Director Sencer decided to retain a presence and involvement in West
African health affairs by assigning a senior epidemiologist, using CDC’s own
authority and funds, to the Organization de Coordination et de Coopération
pour la Lutte contre Grandes Endemies (OCCGE) and another to the Organiza-
tion de Coordination pour la Lutte contre Endemies d'Afrique Central (OCEAC).
This course of action was made possible by some recent shifts of responsibility
back home. Indeed, for the next two years, many CDC smallpox activities
accurred within the United States.

SMALLPOX POLICY IN THE UNITED STATES

Foreign quarantine was among the first health responsibilities assigned to the
U.S. Federal Government, dating back to the early nineteenth century. The
quarantine boat with its yellow flag, bobbing up and down on the waters of the
harbor, was a familiar and not always welcome sight to crews and passengers at
the end of an ocean crossing. Quarantine inspection and, when deemed
necessary, detention and isolation were the barriers a nation erected against the
importation of the great epidemic diseases.

For most of its long history, the Foreign Quarantine Program had been lodged
administratively in the Public Health Service’s (PHS’s) Bureau of Medical Services.
In 1965 a PHS reorganization shifted foreign quarantine responsibilities to CDC,



as part of that agency’s evolution as the PHS's primary arm for disease prevention.
Over the next few years, the traditional quarantine service, little changed since
the 1800s, was transformed. It became a system of “‘protection without walls”
that was adapted to meet the needs of a world of high-volume, high-speed
travel. In the reform process the number of “quarantinable” diseases was trimmed
from twenty-two to six—specifically smallpox, plague, cholera, yellow fever,
typhus, and louse-borne relapsing fever. The field staff was cut from 630 to 35,
freeing human resources that could be used in other ways. Among many, the
positions assigned to OCCGE and OCEAC came from this pool.

Above all, the new quarantine responsibilities and procedures gave CDC a solid
mandate of its own to become more deeply involved in international health
activities, as a means of carrying out its primary mission of protecting the health
of Americans. The new system of protection depended on three basic factors:
the maintenance of a strong system of epidemiologic surveillance within the
United States; continuous flow of accurate and up-to-date information on the
occurrence of diseases around the world; and, ultimately, the reduction of the
threat of importation by the control, reduction, or in the case of smallpox,
eradication of the disease where it is still endemic.

Dr. Sencer’s determination to keep the CDC investment in global smallpox
activity alive and his subsequent response to WHO's requests for assistance in
Asia, described in the next chapter, were justified domestically. This justification
was based on the premise that it would be both more effective and far more
economical to assist in the accomplishment of glebal eradication than to main-
tain in perpetuity its defenses of widespread vaccination and outbreak contain-
ment in the United States. It was estimated in 1970 on the basis of 1968 data,
that the United States was spending $150 million per year to protect its citizens
against smallpox. At that rate the total cost of the multi-year CDC/AID commit-
ment for smallpox eradication would be recouped every 2-1/2 months.

“Routine”” Vaccination

In the 1960s smalipox vaccination was generally considered to be a routine part
of pediatric practice in the United States and, in a sense, as one of the pillars of
public health. Most children were vaccinated in infancy, and nearly all by the
time they entered school. In most states, in fact, vaccination was a legal require-
ment for entering school.

It had not always been thus. Throughout the nineteenth and first quarter of the
twentieth centuries, vaccination legislation had swung back and forth on alter-
nate tides of fear of the disease and insistence on freedom of choice. Massachu-
setts had passed the first mandatory school vaccination law in 1855. New York
soon followed, as did other states. But in 1909 California actually repealed its
law requiring compulsory vaccination for schoolchildren. In 1922 the U.S. Su-
preme Court was called upon to rule that states did, in fact, have the right to
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require vaccination for school admission. By the 1930s only nine states and the
District of Columbia had compulsory-vaccination laws, six states provided for
local option, twenty-nine had no laws at all, and four {North Dakota, Minnesota,
Utah, and Arizona) had laws explicitly prohibiting compulsory vaccination. It is
worth noting that between 1919 and 1928 the average annual incidence of
smallpox per 100,000 population was 6.6 in the ten states with compulsory-
vaccination laws and 115.2 in the four that prohibited compulsory vaccination.

Despite these controversies, however, vaccination in early childhood had be-
come a standard part of the medical and public health practice of American
physicians by the turn of the century. And the disease was declining. In 1927, for
the first ime, no outbreak of variola major was recorded in the United States,
although variola minor, which had not been encountered in this country before
1896, was occurring sporadically. Occasional reports of outbreaks continued
through the 1930s and early 1940s.

In the post-World War 1l era, smallpox in the United States was entirely limited
to outbreaks resulting from importations. An American soldier returning from
Japan in 1945 initiated an outbreak in Seattle that eventually totaled sixty-five
cases with twenty deaths. In 1947 a man infected in Mexico brought the disease
to New York, and by the time it was correctly diagnosed, secondary cases began
appearing in persons who had been in contact with him in the hospital. This
triggered a near-panic during which over 6 million New Yorkers were vaccinated.
Finally, in 1949 an importation, presumably from Mexico, caused the last out-
break in the United States, in the Rio Grande Valley in Texas. This outbreak
involved eight cases with one death, the last known fatality from smallpox in
this country.

Meanwhile, complications resulting from vaccination, though extremely few in
relation to the number immunized, continued to occur and take an annual toll.
As has been mentioned earlier, a distinguished pediatrician, Dr. C. Henry Kempe,
began in the early 1960s an impassioned campaign to eliminate the routine
vaccination of children against smallpox. Dr. Kempe was an eminent authority;
he had worked with smallpox for years in Madras, India, and now his pediatric
department in a Denver hospital was the national referral center for vaccination
complications. He reported to a meeting of the American Pediatric Society in
1965 that since 1948, 200-300 children had died from complications of small-
pox vaccination in the United States, while there had been only the single death
from the disease itself.

At that time CDC's recently established Smallpox Surveillance Unit began a
systematic study of Dr. Kempe's hypothesis, led initially by Dr. John M. Neff and
later spearheaded by Dr. J. Michael Lane. At this time CDC’s position was that
although Dr. Kempe's arguments were persuasive, the data on which they were

based were not sufficiently solid to serve as the foundation for a major reversal of
vaccination policy.



As has been noted, the controversy between Dr. Kempe and CDC came to a
head in 1965 in connection with the handling of the presumptive case of small-
pox imported from Ghana to Washington, D.C., which later turned out to have
been misdiagnosed. Kempe felt that the extensive publicity generated by that
“non-case” served to perpetuate a fear of smallpox and, therefore, to make the
continuation of universal childhood immunization unassailable. Even so, he was
supportive of the surveillance and other public health measures CDC had taken
in connection with the Washington cause celebre and was from the outset a
strong supporter of U.S. participation in global eradication.

Through the middle and late 1960s, while the campaigns in Africa were being
waged, the CDC Smallpox Program in Atlanta was gathering data to provide an
objective basis for a national immunization policy, which was becoming the
subject of growing debate in the medical and public health communities. Among
the factors to be considered were the true nature, extent, and distribution of
vaccination complications; the relative likelihood of importation; the nature and
extent of epidemics following importations into Europe and the United States;
and the country’s capability to deal with an imported case should one oceur.

Using multiple and diverse sources, Neff, Lane, and their colleagues carried out
intensive studies of vaccination complications in the U.S. population. Their data
confirmed Kempe’'s basic thesis. Out of some 5-6 million primary vaccinations
performed in the United States each year, five to ten recipients died from
complications. The risk was especially high for infants, amounting to a rate of
approximately five deaths per million in the population under one year of age.
This fact, which became quickly evident, resulted in the recommendation as
early as 1967 that primary vaccination in the United States be deferred until after
the first year of life.

Other studies indicated that Kempe may actually have underestimated the total
number of complications, since only the most serious cases tended to come to
his attention. It was established that over 2,000 hospital days per year were
necessary to treat vaccination complications.

One of the arquments invoked by those favoring continued routine vaccination
of children was the need to maintain a high level of immunity in the general
population. Millar himself had cited this argument in the earlier days of the
debate. Studies were now showing, however, that the immunity level of the
general U.S. population never was very high—probably not above 40 percent—
because of the relatively low frequency of revaccinations following the primary
vaccination in early childhood.

Meanwhile, of course, the likelihood of importation was decreasing rapidly as
more and more countries became smallpox-free. The explosive growth of air
travel, which brought every part of the world within a day of our doorstep, was
more than counterbalanced by the diminishing reservoir of smallpox in the
world. By 1971 only eight countries in the world still had endemic smallpox.
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Even in these countries the rates of incidence were diminishing as eradication
programs progressed. Moreover, smallpox was increasingly becoming a disease
found only in isolated rural areas or among the urban poor. lts victims were thus
extremely unlikely to travel to the United States, and the chances that an interna-
tional traveler to a country with endemic smallpox might experience the kind of
face-to-face contact required for smallpox transmission were very remote. The
historical record demonstrated the unlikelihood of importation to the United
States: after 1949, although the disease was still endemic in Brazil and through-
out Asia, Africa, and the Middle East, not a single importation had occurred
here, even though several had occurred in Europe.

Nevertheless, one might occur. The possibility could not be dismissed so long as
smallpox existed anywhere in the world. Many, including medical practitioners,
had fears of an epidermnic’s sweeping rapidly through an unprotected population.
But knowledge of smallpox epidemiology gained during the eradication pro-
grams made it clear that such fears were unrealistic. The disease was clearly less
infectious than, for example, measles, chickenpox, or influenza. It spread slowly,
through direct contact with an overtly ill patient. Thus, an outbreak could be
quickly controlled, as we have seen, by containment—isolation, contact tracing,
and vaccination of those in the immediate environment of the patient.

Recent experience with importations into Europe served to demonstrate the
success of these techniques. During the 1950s, when there had been twenty-
three importations, an average of twenty-six cases occurred as a result of each.
Between 1966 and 1970, when ten importations were reported, the average
number of cases per importation had been reduced to ten, and most of these
were the result of a single outbreak of varola minor in England. One-third of the
importations resulted in no indigenous cases at all.

As evidence accumulated in support of a change in the time-honored smallpox
vaccination policy, CDC faced the task of gaining acceptance for the change on
the part of the nation’s public health authorities and private physicians. This was
no easy chore and could not be accomplished overnight, since routine vaccina-
tion of children was a foundation stone of public health practice. The ‘‘safe”
thing to do was to make no change as long as any risk of importation remained,
however small, and the public health fraternity is no less prone to this kind
of conservatism than any other. Accordingly, the Smallpox Program was en-
gaged, beginning in the late 1960s, in a process of gradually converting state
health officers, pediatric societies, and others to what seemed to some a revolu-
tionary notion.

Finally, in October 1971 the Advisory Committee on Immunization Practice of
the PHS issued guidelines recommending the cessation of routine smallpox
vaccination in the United States. As summarized by Lane and Foege, the deci-
sion was based on five lines of evidence:

First is the rapidly dwindling reservoir of smallpox. Second is the low risk of
importation. Third is the low risk of the spread of the disease after a theoreti-

~d
o



cal importation. Fourth is the relatively low state of immunity brought about
by our old policy. Fifth is the slight but significant risk of primary vaccination.

At that stage of the worldwide eradication effort, of course, the PHS recommen-
dations, like those of WHO, called for continued vaccination of international
travelers, especially those traveling to countries where the disease was still present,
and the inspection of vaccination certificates of foreign nationals entering the
country. They also stressed again the importance of vaccinating medical and
hospital workers since, as we have noted before, smallpox in developed coun-
tries had become primarily a hospital-acquired disease.

Dissemination of new policies is not instantaneous, even when the leadership
has been persuaded, and their adoption is far slower. This is especially true
when the new policies require abandonment of career-long beliefs and practices,
Lane estimates that during the mid-1970s there was an annual 50 percent
reduction in childhood smallpox vaccinations. It was not until the end of the
decade that the practice was virtually eliminated. Routine vaccination against
smallpox, which had won acceptance only after a long struggle, died hard. But
die it finally did, after the disease was gone.

Trouble in Europe

Two particularly important outbreaks occurred in Europe in the early 1970s.
Both were the result of importations. The first, in the town of Meschede near
Disseldorf in the Federal Republic of Germany, began in January 1970 when a
twenty-year-old West German male returned home from Pakistan, where he
was reported to have wandered for some days and perhaps slept in the streets of
Karachi. He arrived in Germany with a valid vaccination certificate dated the
previous year, but it became evident that he had never been successfully
vaccinated. On January 10 he was admitted to a private room in an isolation
ward of Meschede Hospital with a febrile illness first diagnosed as typhoid fever.
Despite a seemingly well-designed isolation facility and careful adherence to
procedures, seventeen additional cases developed between January 22 and
January 31, well within the incubation period for contact cases, and two more in
mid-February. All were associated with the Meschede Hospital, and none of the
smallpox patients, so far as could be determined, had had direct contact with the
index case. Four of the total of twenty cases resulted in deaths: one nurse, two
patients, and a patient contact died. The last three who died had relatively mild
smallpox cases but were already seriously ill.

Dr. Henry M. Gelfand, whom we have met before in the early days of the CDC
smallpox activity and in the negotiations for and management of the West
African campaign, was at that time stationed in London with CDC'’s foreign
quarantine program. Studies of the Meschede outbreak in which Gelfand and
Dr. Paul H. Wehrle, a U.S. epidemiologist working with WHO, collaborated with
West German officials indicated that the only possible means whereby the dis-
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ease could have been transmitted throughout the well-maintained three-story
isolation wing was via the air circulation system. The experience sounded a
warning for handling of future imported cases. It also served to reinforce the
already well-recognized urgency for adequate protection on the part of hospi-
tal workers.

Shortly after the PHS issued its revised policy on routine childhood immunizations,
a much larger and more sobering episode occurred in Yugoslavia, a country
that had been smallpox-free for forty years. A thirty-five-year-old Yugoslavian
male, returning from a pilgrimage to Mecca to his home in Kosovo Province
along the Albanian border, initiated an outbreak that was the largest Europe had
experienced in many years. Happily, it also turned out to be the last of any size.

Mike Lane recalls: “We had just stopped routine vaccination, and here were 174
cases from an importation. Everyone was thinking ‘Can it happen here? ”
Acting quickly and appropriately on its quarantine authority, CDC sent a team of
seven to Yugoslavia, at that government’s invitation, with Lane as the chief of
party. They took twenty-four jet injectors and 3 million units of vaccine. Several
European countries contributed large amounts of vaccine as well.

The majority of the 1.1 million people in Kosovo Province were of Albanian
origin, and that region was the least developed economically in the country.
Because of Yugoslavia's multiethnic and multilingual makeup and its decentral-
ized administrative procedures, problems of communication and logistics were
particularly challenging. Vaccine inventories were hard to maintain, and vaccina-
tion schedules difficult to meet. The Yugoslavian Army was well organized and
committed to help, but the national policy of sending recruits to serve in areas
outside their native province reduced the army’s effectiveness in dealing with the
local people.

Active surveillance was carried out in the infected villages, where house-to-
house searches were undertaken. But contact tracing was difficult, and the
number of susceptible persons could not be easily determined because many
had been vaccinated with an outdated vaccine.

The Yugoslavian outbreak persisted for three generations of cases, of which the
largest number, 133, were in the second. The final toll was 174 cases with
thirty-four deaths. The spread was facilitated by the fact that the index case,
which was very mild, had gone undetected, and other very mild cases infected
substantial numbers of people.

The CDC team felt that their potential contribution to control of the outbreak
was not fully realized because Yugoslavian health officials tended to view them
chiefly as vaccinators and ped-o-jet experts. Nevertheless, the U.S. Ambassador
to Yugoslavia wrote at the end of the episode that “the CDC team can claim
considerable credit for the fact that the outbreak was quickly contained and
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brought under control.” He also noted that in many parts of Yugoslavia “the
possibility of being vaccinated by the ‘American pistols’ became a major drawing
card, inducing people previously unvaccinated or those whose earlier vaccina-
tions did not take to undergo vaccination by Yet.”

While the Yugoslavian outbreak was going on, CDC’s foreign quarantine pro-
gram placed under disease surveillance all travelers from Yugoslavia who did not
have a valid smallpox vaccination certificate or who had been vaccinated within
the last fourteen days. EIS officers were stationed at John F. Kennedy {JFK)
Airport in New York and O’Hare in Chicago. The presence in Yugoslavia of a
CDC team, whose daily telephone calls pinpointed the precise location where
cases were occurring, enabled the surveillance effort to focus on those travelers
whose itineraries placed them at greatest risk. Other contingency plans included
the selection of a suitable isolation ward in New York for use if a suspected
importation arrived. The choice fell on an underused area of the PHS hospital
on Staten Island, but it was never needed. No suspect case showed up.

The Yugoslavian outbreak had served as yet another reminder of the impor-
tance of protecting hospital and medical staff and had demonstrated the poten-
tial danger of spread of the disease from mild cases that might be difficult to
detect. After some months of activity and concern on both sides of the Atlantic,
the books were closed on the episode with the new vaccination policy unshaken.

Vigilance and Readiness

The new, streamlined system that had replaced the traditional quarantine ap-
proach to disease protection was in place and functioning well by the summer of
1970. In one typical instance, a young American woman arrived at JFK Airport
at 8:30 on a Thursday evening, on a flight from Copenhagen. She was feeling ill,
and a customs inspector who talked with her noted signs of a rash around her
mouth. Her itinerary showed that two days before she had been in Pakistan,
where smallpox was still endemic. A physician at the airport could not rule out
smallpox by wisual examination, and she and her traveling companion were
taken to the Staten Island Hospital for observation.

Meanwhile, the machinery was moving. An EIS officer carried clinical specimens
from New York to CDC’s laboratory in Atlanta for testing. By morning seventy-
two of the young woman's eighty-three fellow passengers from Copenhagen
had been identified, and their U.S. destinations noted. Inquiries had been sent to
Copenhagen to trace the other eleven. Intervening flights she had taken be-
tween Karachi and Copenhagen were identified. Telegrams of notification were
prepared for the foreign governments involved, and the notification system for
health officers of the states where her fellow passengers were going was ready fo
be activated. At Staten Island on Friday morning, the young woman was show-
ing classical smallpox symptoms—headache, fever, rash on the hands and feet.
Then the CDC laboratory provided the story with a quick and happy ending.
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She was suffering not from smallpox but from herpes simplex. In less than
twenty-four hours she was on her way home, and her fellow passengers were
going about their business unaware of the public health attention they had
all enjoyed.

Strengthening and assuring the effectiveness of this system of protection without
walls was a high priority for the CDC Smallpox Program in the eatly 1970s.
They did it through a process that Foege describes as “vintage CDC: taking
science to the states.”’ Digesting and adapting the experiences gained in Africa
and the rapidly accumulating knowledge on smallpox epidemiology from around
the world, they developed for the state health departments what was called
the CASE Manual. The acronym stood for “Comprehensive Action in a Small-
pox Emergency.”

The CASE Manual consisted of a notebook that contained, in its front pocket, a
two-page foldout depicting graphically what needed to be done in case of a
smallpox importation. In the pocket inside the rear cover was a PERT chart
detailing who should do what to whom, in what sequence, to stop an outbreak.
Each page of the notebook expanded on a box in the chart. Such essential tasks
as isolation techniques, contact vaccination procedures, investigation and search
methods, and obtaining of laboratory diagnosis were spelled out.

Development and use of the manual not only brought the states “‘up to speed”
but forced CDC itself to think through how an outbreak would be contained.
This effort also became the basis for outbreak control plans for other diseases that
might be imported, such as Lassa fever.

Through the early 1970s the surveillance system was becoming more and more
efficient. It was possible for the program to obtain a diagnosis from the CDC
laboratory in a remarkably short time. The system operated twenty-four hours a
day, with specimens not infrequently arriving after midnight. When a person
with suspected smallpox was detained at JFK, specimens would be taken and
split in two, and one-half retained. The other half would be dispatched to Atlanta
by the fastest available means. If necessary it would be hand-carried to CDC by
a public health advisor, an EIS officer, or someone else who could be pressed
into service. Special kits for this transmittal process were developed and used. It

was not unusual for a phone call releasing the person from quarantine to come
back to JFK from CDC in four hours.

Evolution of the CDC Smallpox Laboratory

The swift and reliable diagnostic service on which this system was based
depended, above all, on laboratory services of the highest quality. By the late
1960s the CDC smallpox lab had come a long way from the fledgling unit whose
false-positive finding on the suspected importation from Ghana to Washington,
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D.C., in 1965 had brought a shower of notoriety. It had, in fact, become the
premier smallpox lab in the world.

When the West African program was in its preparatory phase in 1965, Dr. Henry
Gelfand recruited a young scientist then working with polioviruses, Dr. James H.
Nakano, to begin formation of a laboratory to support the smallpox program. An
important management decision was made at the outset: the Smallpox Eradica-
tion Program would get full support from the smallpox laboratory, but organiza-
tionally the lab would remain as part of the Virology Section of what was then
the CDC Laboratory Branch. This early example of “‘matrix management” gave
the program what it needed while assuring that the laboratory would be able to
draw on the full scientific and technical resources of the Center.

Dr. Telford Work, Chief of the Virology Section at the time, had obtained CDC’s
first electron microscope in 1964. Thereafter, electron microscopy became the
primary method for rapid diagnosis of smallpox, surpassing other methods in
speed and reliability. Nakano and a young medical officer with laboratory
experience, Dr. John Noble, Jr., were sent in early 1966 on a whirlwind tour of
European facilities in Great Britain, the Netherlands, Germany, and Denmark to
gather the information necessary for establishing a national reference diagnostic
laboratory for smallpox at CDC.

A first task on their return was to design and build a smallpox lab that would not
allow a laboratory-associated case of the disease to occur. The resulting facility,
completed in 1967, and the personnel procedures attendant upon it were widely
regarded to provide the safest such lab environment in the world. Later refine-
ments were added in 1972, and a totally new “hot-lab” facility supplanted it in
1982, but the laboratory designed and presided over by Dr. Nakano served its
purpose without mishap through the busy years of the late 1960s and 1970s.

In addition to the continuing task of case diagnosis and confirmation, working on
samples from sixteen African countries with endemic smallpox and from many
others around the world, CDC'’s smallpox laboratory was involved in many
related scientific problems. Its work was instrumental in delineating the strengths
and weaknesses of various laboratory diagnostic methods; in demonstrating that
no reservoir of smallpox could be maintained in wild animals; in differentiating
among various pox diseases including, significantly, monkeypox; and in testing
the possible survival of the smallpox virus in materials used for variolation.
Papers and textbook chapters written by Nakano and his associates between
1968 and 1985 constitute a key scientific resource in this field.

In the spring of 1968, the CDC laboratory officially became a part of WHO’s
global smallpox eradication effort as a WHO Regional Reference Center for
Smallpox. Its status was upgraded in 1972 to that of a WHO International
Reference Center, in recognition of its worldwide activities, and in 1974 it was
named a WHO Collaborating Center for Smallpox and Other Poxvirus Infections,
a title it retains. As of 1987 it is one of only two such Collaborating Centers in the
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world, the other being located in the Research Institute for Viral Preparations in
Moscow. In this capacity CDC is responsible for the storage and maintenance of
smallpox virus strains transferred from other countries and organizations, includ-
ing Japan, the United Kingdom. the Netherlands, the U.S. Army, and the Ameri-
can Type Culture Collection. The Moscow laboratory maintains its own repository.
These two facilifies contain all the smallpox virus extant in the world.

Prior to 1974 the CDC smallpox laboratory received an average of about 300
virological specimens per year. Then as the achievement of worldwide eradica-
tion drew near, the pressure increased. As a country approached interruption of
transmission, it faced the need to be absolutely certain of diagnoses, and thus
specimens from an increasing number of doubtful or suspect cases were submit-
ted for examination. Dr. Nakano, whose work in smallpox had begun in 1966,
personally worked on the material from the last case of naturally occurring
smallpox, which occurred in Somalia in October 1977. Then in 1978, as WHO
proceeded with its country-by-country certification process, the CDC smallpox
lab received and processed a record total of more than 4,000 specimens.

A NEW INTERNATIONAL ROLE

As has been noted earlier, the success of the smallpox eradication campaign in
West and Central Africa proved beyond reasonable doubt that global eradica-
tion was feasible in a finite length of time. No other part of the world posed a
greater challenge. Yet the combination of rudimentary or nonexistent infra-
structures, transportation and communication difficulties, political and cultural
complexities, and widespread occurrence of the disease had been overcome.

It is not surprising, therefore, that D. A. Henderson at WHO called upon his
CDC comrades-in-arms to help WHO build support and enthusiasm in those
countries where the disease was still endemic. As a result Foege, Millar, Lane,
and others became, to use Foege's word, “‘evangelists.” They not only ‘‘rode
the circuit” of WHO-sponsored regional and intercountry meetings to tell the
Africa story, but also on occasion spent substantial time on working missions to
teach the technology learned in Africa and assist countries in other ways.
Meanwhile, succeeding World Health Assemblies, drawing on the CDC experi-
ence, were urging countries to strengthen their surveillance, case investigation,
active containment measures for outbreaks, and assessment activities.

While the Africa campaign was going on, a CDC epidemiologist-statistician, Dr.
Leo Morris, had been seconded to WHO for assignment to Brazil, the last
stronghold of smallpox in the Americas. There for more than three years, he
played a key role in helping provide continuity and accountability for that country’s
eradication effort. After 1971, CDC personnel in growing numbers were sent to
work in national programs in nearly all the remaining countries with endemic
smallpox, under WHO auspices. The final chapter of this narrative describes this

different but vital CDC role in the triumphant final phase of the global eradica-
tion story.
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THE WHO INTENSIFIED PROGRAM

The Twentieth World Health Assembly in 1967 completed the process of com-
mitting the World Health Organization (WHO) to the goal of global eradication,
following up on an earlier resolution in 1959 and another in 1966 that formal-
ized a regular budget for smallpox eradication. The 1967 resolution requested
WHO ““to elaborate and implement the detailed plan, including the coordination
of all international, bilateral and national efforts” for an Intensified Smallpox
Eradication Program.

At that time, which coincided with the launching of the Centers for Disease
Control/U.S. Agency for International Development (CDC/AID) program in West
and Central Africa, a world map of smallpox occurrence showed five major
areas of the world in which the disease was endemic: South America, repre-
sented by Brazil; West and Central Africa; eastern and southern Africa; a solid
block of countries across southern Asia stretching from Afghanistan to Burma;
and the great archipelago of Indonesia. A total of thirty-one countries were
identified as having endemic smallpox; of these, thirteen, including six in West
Africa, were teporting rates of greater than five cases per 100,000 population.
The five epidemiological zones noted above were significant because, due to
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geographic separation and travel patterns, it was considered unlikely that reinfec-
tion by importation would occur once eradication was achieved in a given zone.

The true extent of the disease was difficult to estimate until the late stages of the
campaign when national and international surveillance was fully developed.

In 1967, the year the Intensified Program began, a total of 131,793 cases were
reported, the highest number in almost a decade. Only a small amount of the
increase could be attributed to improved reporting. But the number, sobering in
itself, was known to represent only a small fraction of the true total. Early field
observations had suggested that perhaps one case in twenty was being reported.
Later experience in many countries indicated that the true figure was probably
closer to one in 100. Total cases worldwide were unquestionably in the range of
10-15 million in 1967. Implementing a global program was a great deal more
difficult than enacting a resolution. Even though it was passed unanimously by
an assembly representing almost all the ministries of health of the world, and
could therefore be considered morally binding, the resolution carried no guaran-
tees of active support. Universal characteristics of the countries in which the
disease remained endemic were a multiplicity of health problems and extremely
limited resources.

WHO itself was, by global standards, a relatively small organization with a total
professional and secretarial staff worldwide of only 3,300. The number assigned
to smallpox at no time exceeded 150, including consultants. Moreover, from its
founding WHO had viewed its role vis-a-vis the member states as one of re-
sponding to their requests for assistance, based on self-determined priorities,

rather than of imposing of a program from without. In this response the WHO

regional offices played a major role. In fact, as late as 1966 Dr. Marcelino

Candau, then Director-General, had cautioned his regional directors against

appearing to impose smallpox eradication on their respective constituencies.

Two regions, the Americas and the Eastern Mediterranean, incorporated eradica-

tion in their regional plan that year. Africa and Southeast Asia did not.

As noted in Africa, the urgency accorded to smallpox eradication by national
health authorities varied widely. In several West African countries, it was initially
undertaken as a “rider’” to the more popular measles control effort. In Brazil,
where the only strain of smallpox was variola minor, with a very low case fatality
rate, the “'big three” diseases to which major attention was given were
schistosomiasis, Chagas’ disease, and malaria.

In addition, of course, honest doubt remained among many responsible health
authorities at national, regional, and global levels as to whether eradication was,
in fact, achievable at all. The success story of the West African campaign was a
powertul force for allaying these doubts, which is why D. A. Henderson and the
CDC “‘evangelists” recounted it again and again at intercountry meetings. But
despite this evidence that it could be done and the certainty that nothing less
than true worldwide eradication would be satisfactory, resources were difficult to
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come by. The annual item for smallpox in the WHO regular budget never rose
significantly above the level of $2-$4 million (U.S.) initially earmarked in 1966.
Pursuit of funding from outside sources yielded relatively little until the late
stages of the campaign in Asia.

WHO STRATEGY

By the time the Intensified Program got under way, the strategic plan for eradica-
tion was based on two elements: mass vaccination campaigns, using vaccine of
assured quality and accompanied by assessment of coverage and take rates, and
the development of a surveillance system for the detection of cases and contain-
ment of outbreaks. These principles were elaborated in the WHO Handbeok for
Smallpox Eradication in Endemic Areas, which was adapted from the CDC
manual developed in 1966.

The coneept of mass vaccination was familiar to public health authorities and
readily accepted, though it was not always successfully implemented. Assess-
ment, surveillance, and containment had not been commonly practiced. Their
importance was not widely recognized, and they proved difficult to incor-
porate in many countries whose resources were severely strained just to support
mass vaccination.

For some years it had been assumed that, when the proportion of susceptible
persons in the population had been reduced sufficiently, transmission would
cease. Vaccination of 80 percent of the population within a four- to five-year
period was believed to be the requisite for this to occur. The figure 80 percent,
however, was based less on hard scientific data than on a sense that this would
represent an attainable level for a competent program. Then in 1964 a WHO
Smallpox Expert Committee declared 80 percent to be insufficient and recom-
mended a goal of 100 percent vaccination coverage. The recommendation was
based on data from India showing that smallpox persisted in some areas where
the number of vaccinations performed exceeded 80 percent of the total
population. Later field studies by Dr. Henry Gelfand indicated that the total
number of vaccinations administered was a very unreliable index to actual popu-
lation coverage, because of the use of subpotent vaccines and frequent revacci-
nation of the most easily accessible groups, such as schoolchildren. In other
words, the total numbers of vaccinations reported included numerous revaccina-
tions of the same individuals and many vaccinations of people who were never
successfully immunized at all. The effective output of a mass immunization
campaign could only be determined accurately through careful assessment of
coverage and take rates, a process that, unfortunately, was considered by many
countries to be a luxury their programs could ill afford.

So too with surveillance, which also tended to get short shrift in resource
allocations. The WHO Handbook stressed the importance of surveillance in
connection with the ultimate goal of eradication:
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The success of the programme, therefore, is appraised ultimately by the
occurrence or absence of endemic smallpox and the principal assessment
technique, accordingly, is surveillance. . . . However extensive a country’s
vaccination campaign, however accurately assessed, a country with an inad-
equate system for surveillance cannot determine whether eradication has
been achieved.

Viewed thus, surveillance could be seen as an important activity only in the later
stages, as eradication drew near. Its value as an offensive weapon for accelerat-
ing the interruption of transmission was more fully appreciated later.

As has been shown, one technalogical development, the jet injector adapted for
field conditions as the ped-o-jet, had greatly enhanced the chances of success in
West and Central Africa. In 1968 another such development, the bifurcated
needle, became available as a result of research at a major U.S. pharmaceu-
tical company.

The bifurcated needle was employed in the multiple-puncture vaccination
technique. When dipped in vaccine, the needle collected the correct amount of
liquid for a vaccination between its two points. It was easy to use—in only ten to
fifteen minutes a local villager could be trained to reconstitute vaccine and
perform successful vaccinations. It was inexpensive, costing only about five U.S.
dollars per thousand. Moreover, the needles could be reused repeatedly after
sterilization by simple boiling. By measuring the exact amount of vaccine needed
for successful vaccination, they conserved vaccine supplies and reduced wastage.
Use of the bifurcated needle eliminated the persistent problems of maintenance
and repair of the jets. Finally, while the jet injector had been effective in permit-
ting quick vaccination of large numbers of people standing in line at an assernbly
point—the procedure generally used in Africa—the bifurcated needle was espe-
cially adaptable to the house-to-house procedures found to be necessary in most
of Asia. Being easily portable, the bifurcated needle enabled large numbers of
vaccinators to set forth by bicycle or on foot.

For all these reasons the bifurcated needle supplanted the jet injector as the
instrument of choice in almost all programs conducted after 1970 and was in
every sense instrumental in their ultimate success. It was perhaps the most
tangible product, but by no means the only significant outcome, of research
conducted during the course of the Intensified Program. At the outset, many had
believed that research should not be a key element of the strategy—essentially,
that everything needed for eradication was already known, waiting to be applied.
WHO, although it had only minuscule resources of its own for this purpose,
included research in its plan and encouraged the development and sharing of
new knowledge while the program was in progress.

Many appropriate topics for ongoing research were identified in clinical,
epidemiological, technological, and laboratory areas. As we have seen, epidemi-
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ological data collected during the campaigns challenged the traditional wisdom
about the disease and led to substantial changes in the tactics of eradication. The
CDC laboratory, and others in several countries under governmental, academic,
or private sector auspices, made important improvements in diagnostic tech-
niques. They also examined in depth the question of a potential, natural, non-
human reservoir for the smallpox virus and made important contributions to
knowledge concerning other poxvirus diseases in man and animals. The willing-
ness of scientists to share this information widely and rapidly, often before
professional papers could be formally produced and published, permitted the
programs to benefit immediately from new discoveries and make operational
changes as indicated.

CHRONOLOGY OF CONQUEST

As a backdrop against which to project the role played by CDC personnel in the
final stages of global eradication, working with national counterparts under WHOG
auspices, it may be useful to trace briefly the progress of the worldwide struggle
during the years leading up to the achievement of zero-pox in 1977,

In 1967, the year that marked the beginning of both the WHO Intensified
Program and the CDC/AID African campaign, thirty-one countries were consid-
ered smallpox endemic. These included one in the Americas {Brazil}; seven in
Asia {Afghanistan, Bangladesh, India, Indonesia, Nepal, Pakistan, and Yemen};
eleven in West and Central Africa {Cameroon, Dahomey, Ghana, Guinea, Liberia,
Mali, Niger, Nigeria, Sierra Leone, Togo, and Upper Volta); and twelve in
eastern and southern Africa (Burundi, Ethiopia, Kenya, Malawi, Mozambique,
Rwanda, South Africa, Tanzania, Uganda, Zaire, Zambia, and Zimbabwe).

By the end of 1967, fourteen of these thirty-one countries had special programs
under way—eight in the area of the CDC/AID program in West and Central
Africa. Brazil had launched its national program late in 1966 after many delays.
Zaire (then the Democratic Republic of the Congo) began its program late in
1967, as did Indonesia. Three WHO-supported programs were under way in
Afghanistan, Nepal, and Zambia. Other countries were planning major efforts
for 1968 and 1969. However, India, which was reporting more than half the
world’s cases, was considering termination of its five-year-old national mass
vaccination campaign.

At the beginning of 1968, the total number of countries with endemic smallpox
remained at thirty-one. Ghana had interrupted transmission, but Sudan had
become infected following importations from Ethiopia. By the end of the year,
six more of the West African countries were smallpox-free. Elsewhere in Africa,
Uganda and Zambia stopped transmission. In Indonesia the province of East
Java, with over 25 million inhabitants, became free of the disease. Other impor-
tant developments included an intercountry seminar in Zaire to stress the con-
cept of surveillance and the initiation in May of regular biweekly reports on the
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program through the WHO Weekly Epidemiological Record, distributed through-
out the world.

By the end of 1969, the number of countries reporting endemic cases had
dropped to eighteen, as all but Nigeria of the West and Central African countries
achieved zero-pox along with Kenya, Mozambique, and Yemen. Reported cases
throughout the world had declined to 54,215, well below half the 1967 total,
despite more complete reporting in many countries. Formidable problems
remained, however, in Zaire, Sudan, and Ethiopia; in the giant Asian countries
of Indonesia and India; and in West and East Pakistan. Also in 1969, the WHO
Executive Board formally recommended that every country investigate every
outbreak and apply vigorous containment measures.

The year 1970 was marked by interruption of transmission in six more countries.
These included Nigeria, which left the entire region of West and Central Africa
smallpox-free, the first of the five endemic zones to achieve that status. Also
included, very surprisingly, was East Pakistan, soon to become Bangladesh and
soon also, unfortunately, to be devastatingly reinfected. Brazil in 1970 appeared
to be on the brink of success. Indonesia estimated that 85 percent of its people
lived in smallpox-free areas. Of the twelve remaining countries with endemic
smallpox, four seemed farthest from the goal—Sudan and Ethiopia in Africa and
India and West Pakistan in Asia. Also in 1970, though not recognized until later,
smallpox temporarily became reestablished in Iran. At a seminar for the South
East Asia Region in New Delhi, veterans of the West African and Indonesian
campaigns described in detail their successes with the strategy of surveillance
and containment.

Two years later, by the end of 1972, only six countries had endemic smallpox.
One, Botswana, which had reentered the list with widespread reinfection in
1970, was down to its last twenty-seven cases. Another, Nepal, traced virtually
all its remaining 277 cases to importations from India. That left four with formidable
problems: Ethiopia, India, Pakistan, and now-independent Bangladesh, where
the disease had been reintroduced on a huge scale by 10 million refugees
streaming back into the country from infected camps in India.

During these two transitional years, containment of the last cases in Brazil in
April 1971 left the entire Western Hemisphere smallpox-free. Afghanistan and
Indonesia had achieved zero-pox through heroic effort, as had Sudan, which
interrupted transmission very quickly after its civil war ended. In western Asia,
Iran, Iraq, and Syria all had reentered the endemic list and then successfully
removed themselves from it—but not before an exported case from Irag had
triggered Europe’s last large outbreak, as already described, in Yugoslavia.

Thus, as 1973 began, the stage was set for the final push, a further intensification

of the Intensified Program. Evidence was clear that a major push was needed. In
the first six months of 1973, nearly 85,000 cases were reported worldwide,
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49,000 of them in India alone, far above the totals of the immediately preceding
years, There was cause for guarded optimism, however. Some of the increased
numbers were attributable to improved surveillance, and the remaining cases
were largely concentrated in relatively small geographic areas. According to one
estimate, the remaining areas with endemic smallpox by early 1974 were no
larger in aggregate than the state of Texas.

Global eradication at last was within reach. Grasping it, as will be seen in the
country-by-country narratives that follow, required the overcoming of natural
disasters and civil strife in Asia and of open warfare in Africa. Success came hard,
but it came. Pakistan reported its last case in late 1974; Nepal and then India in
the spring of 1975; and Bangladesh, in spite of a succession of catastrophes, in
October of that year, accounting for the last naturally occurring case of variola
major. Ethiopia finally won its long struggle against smallpox in August 1976.

For seven weeks no cases were reported anywhere in the world. Then Somalia,
which had been reporting importations from Ethiopia since 1972, acknowledged
existence of the disease in its capital city. After more than a year, and more than
3,000 documented cases, the last naturally occurring case emerged in Somalia
on October 26, 1977. With the achievement of zero-pox, the global eradication
campaign had reached absolute success. As Mohan Singh has written, *Behold,
perfection may be found in the attainment of nothingness.”

CDC AND THE GLOBAL PROGRAM

It has already been stated in this narrative that the CDC role in global smallpox
eradication, after the successful conclusion of the campaigns that left twenty
nations of West and Central Africa smallpox-free, was not so much institutional
as individual. This statement is true in the sense that CDC as an agency was not
running the show but rather providing personnel to work in national campaigns
under WHO auspices. In a broader sense, however, CDC made and sustained a
depth and degree of commitment without which the ultimate goal would surely
have been delayed and might never have been attained.

This was in every sense an institutional commitment. One individual was largely
responsible for it: Dr. David J. Sencer, Director of CDC from the inception of the
African program almost to the day of final worldwide victory. It was Sencer who
brought the fledgling CDC Smallpox Unit into his immediate office to assure its
bureaucratic stature at the outset. It was Sencer who drew a box labeled ““Bureau
of Smallpox Eradication’” on the chart of a reorganized CDC in 1972, giving it
equal status with the largest components of the agency. Above all, it was he who
interpreted CDC’s growing role in protecting the health of the American people
to include the detection and elimination of potentially threatening diseases at
their source, and who found the elasticity in both the limited legislative authori-
ties and the still more limited resources at his disposal to enable the job to be
done. Bill Foege, who helped spearhead the program in India and later was to
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succeed Sencer as Director of CDC, has said of his predecessor’s leadership:
“Dave never refused me anything I asked for. I found myself trying hard not to
ask, but later | became shameless. | went on asking and he went on responding.”

CDC’s function of providing needed expertise to WHO in support of national
smallpox programs began in Brazil in 1967, as the CDC/AID effort in West and
Central Africa was gaining momentum. It continued in Asia; peaked in the two
crucial countries of India and Bangladesh, where more than 100 CDC employ-
ees made vital contributions; and ended in East Africa, where a CDC epidemioio-
gist helped investigate the last outbreak. Indeed, CDC’s commitment continued
well beyond the last case. Several CDC experts, including Sencer himselt, served
on the blue-ribbon panels established by WHO to certify that countries were
smallpox-free, and the CDC smallpox laboratory carried heavy responsibilities in
the certification process.

Latin America

Dr. Leo Morris, a statistician-epidemiologist, was assigned to the Pan American
Health Organization (PAHO), WHO's Regional Office for the Americas, and
sent to Brazil in 1967 as that country’s long-delayed national campaign was
getting under way. Morris had worked on the team with Millar, Griggs, and
others that set the African program in motion. Before that, he had accompanied
Millar to Amapa, in northern Brazil, and taken part in the program described in
chapter 2, which was the proving ground for the jet injectors under field conditions.
His interest in a Brazilian assignment met a critical Brazilian need.

PAHO, which as the Pan American Sanitary Bureau long predated WHO and
which subsequently became its Regional Office for the Americas in 1948, was
the first international organization to declare eradication of smallpox as a re-
gional goal. This declaration occurred in a resolution of the Thirteenth Pan
American Sanitary Conference in 1950, at the instigation of PAHO’s Director,
Dr. Fred L. Soper of the United States.

When WHO's Intensified Global Smallpox Eradication Program was announced
officially in 1967, South America seemed to present the best prospects for
eradication among the continents where the disease was still endemic. By 1959
smallpox transmission had been interrupted in all but five countries of South
America—Brazil, Colombia, Ecuador, Bolivia, and Argentina. Of these, Colom-
bia and Ecuador already had systematic mass vaccination programs; Bolivia had
just completed an efficient two-year campaign and reported only seven cases in
1959; and Argentina’s thirty-six cases were concentrated in areas adjacent to
Brazil. Ecuador had recorded its last case in 1963, Colombia in 1965, and
Bolivia in 1966. Peru, which had successfully interrupted transmission in the
1950s, had a serious relapse with over 800 cases reported in 1963, generated in
the Amazon jungle along the Brazilian border. But this epidemic was quickly
contained by an intensive campaign after a few cases reached the capital at
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Lima, and Peru once again became smallpox-free in 1966. Argentina reported
fitty-four cases between 1967 and 1971, but relatively little was known about
them except that they were occurring close to Brazil.

Indeed, it could be said that in Latin America, Brazil was the problem. This huge,
sprawling nation of about 85 million touched the border of all but two South
American countries. It alone had not mounted a national program. By 1967
it accounted for 4,514 of the 4,544 cases of smallpox reported for the
entire continent. -

Of the remaining countries worldwide with endemic smallpox, Brazil was one of
the most developed. Yet it contained areas within its borders that ranged from
the most primitive to the most highly sophisticated. Structured as a federal
republic, each of its twenty-two states had primary legal responsibility for the
health of its citizens, as is the case in the United States as well. The Smallpox
Eradication Program, however, was envisioned from the outset as a centrally
directed national program. The plan, proclaimed in August 1966, was intended
“to intensify and coordinate public and private activities, nationwide, to prevent
and combat smallpox . . . toward the goal of eradication of this disease.” The
strategy was strictly one of mass vaccination, which was to proceed state by
state, following what proved to be an unrealistically optimistic schedule. Surveil-
lance was given little importance and was not intended to begin until the vaccina-
tion program in each state was complete.

When Leo Morris arrived at the headquarters of the national campaign in Rio de
Janeiro in March 1967 to begin his PAHO assignment, the program had been in
progress four months. It had been launched in three of the least economically
developed states, in the northeastern part of the country, where smallpox inci-
dence was thought to be highest. Although not moving as rapidly as had been
hoped, the vaccinators reported nearly half a million vaccinations performed in
the first few months.

Morris found on his arrival that a national reporting system was virtually
nonexistent. Helping to create one was his most immediate task. As he traveled
around to several of the states, he found that some had reasonably good report-
ing systems of their own but had no idea whom to notify at the national level.

In July 1967 an incident occurred that Morris considers to have been the first
significant turning point in Brazil’s program. The town of Branquinhas, in Alagoas
State, was supposed to have completed its systematic mass vaccination program
three months earlier. The records showed that 6,558 vaccinations had been
done in the municipio, which had a total population of 6,317. Yet now twenty-
one cases of smallpox were being reported in the town. An investigation by
national staff quickly found not twenty-one but fifty-one cases.

Four possible explanations were examined. The diagnosis of the cases could be
wrong, but it was quickly evident that the disease was indeed smallpox. The
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cases might be occurring among a group who had migrated into Branquinhas
after the campaign was completed, but there had been no such migration. The
vaccine might have been impotent, or the techniques incorrect, but take rates
among those who had been vaccinated in the community were satisfactory. This
left only one likely cause: vaccination records had been falsified and planning
and supervision were poor. Case-by-case investigation revealed that only two of
the fifty-one persons contracting the disease had been vaccinated at all.

This episode, coupled at about the same time with the appearance of cases of
smallpox in Brasflia, the country’s recently constructed capital city, helped turn
the Brazilian campaign around. A new director was named, the internationally
respected Dr. Oswaldo da Silva. The importance of creating independent assess-
ment teams was recognized, and these evaluators began working early in 1968
in teamis of four, visiting vaccinated areas seven to ten days after completion of
the mass vaccination campaign. These survey teams, trained in a program that
Morris helped develop and carry out, visited county seats and sample rural
areas, assessing take rates and overall program coverage.

Meanwhile, Morris had helped develop a national smallpox reporting system.
Beginning in May 1967 a weekly surveillance report, called the Boletim Semanal
da Campanha de Erradicacao da Variola, was published and distributed to over
2,000 senior public health officials and program staff throughout the country.
The Boletim, patterned after CDC’s Morbidity and Mortality Weekly Report
(MMWR}, described progress in the program and reported on the results of field
investigations. The unpretentious mimeographed report served many purposes,
not the least of which was to convey a sense of coherence and momentum to the
widely scattered participants. The Boletim remained a lively force throughout
the campaign and later evolved into Brazil's equivalent of the MMWR, reporting
on a variety of diseases and pregrams nationwide.

Retaining its predominant emphasis on mass vaccination, the program gathered
some momentum under Dr. da Silva’s leadership in 1968. Some 12 million
vaccinations were performed, more than twice the previous year's total though
well below da Silva's goal of 5 million per quarter. The number of reported cases
in 1968 was slightly higher than in 1967, but the increase was clearly related to
better reporting.

Late in 1968 came the second turning point. Dr. Nelson Morais, an epidemiologist,
was appointed to the top post of General Secretary of the Ministry of Health.
Morais agreed to develop a surveillance program. Accordingly, in January 1969,
a special training program in surveillance and the epidemiology of smallpox was
conducted in Sado Paulo. Leo Morris, in conjunction with staff of the smallpox
program and the Adolfo Lutz Institute, developed and presented the program

to fifteen medical officers with important smallpox responsibilities plus three
young epidemiologists.
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The latter, recent graduates of the School of Public Health in Rio de Janeiro,
were assigned to three populous states where the vaccination campaign had not
vet reached. They worked with extremely limited resources, due to general
cutbacks in program funding and continued reluctance to divert resources away
from mass vaccination, and their jobs were terminated in less than a year by yet
another change of leadership at the top. But their work was outstanding in
demonstrating the potential of the surveillance-containment strategy. Two of
them, Drs. Nilton At and Ciro de Quadros, were later recruited by WHO and
performed excellent service in Asia and East Africa. Their work has been charac-
terized as “the beginning of the end” of smallpox in Brazil.

Dr. de Quadros was assigned to the large, populous southern state of Parana.
Finding a strong health infrastructure and a dynamic and supportive young state
health officer, he immediately sent a telex to every health facility in the state
urging rapid reporting of cases. As responses came in he **hit the road” with his
lone vehicle, a driver, jet guns, and a small supply of vaccine. On the scene he
performed case tracing and limited containment vaccination. During each
investigation he involved the local medical personnel and supplied them with
aerogram forms for reporting. He took care to hold a local press conference at
the end of each investigation. He inaugurated his own state monthly bulletin
and sent complete reports each week to Leo Morris for the national Boletim.

By September 1969, de Quadros had investigated some fifteen outbreaks, with
more than 1,000 cases. He had also visited nearly every health facility in the
state and had enlisted the local mayor as reporting officer where no facilities
existed. He performed, in total, no more than 35,000 vaccinations. Yet when
the national campaign workers marched across the state of Parana in the fall
giving 6-7 million vaccinations, they found no cases at all. Transmission had
been interrupted before they arrived.

If this was the beginning of the end, the end was a long time coming. Brazil's
national campaign survived many vicissitudes. During its short five-year lifespan
it served under five different program directors and three different ministers of
health. Resources ebbed and flowed with political tides. Finally, when reports for
1969 indicated 7,407 cases as compared with 4,372 in 1968, duly recorded and
widely disseminated in the Boletim developed by Mortis, the problem reached
the attention of top governmental levels. With some additional help from WHO,
more than 30 million vaccinations were done in 1970.

Dr. Leo Morris returned to CDC during that year, but his counterparts carried on
the systems he had helped set in motion. In November 1970 it appeared that
Brazil had achieved eradication. But three months later two clusters of cases
were discovered by search teams in the city of Rio de Janeiro, not far from the
headquarters of the national program. The last case in Brazil, and in the Americas,
was located in Rio on April 19, 1971.
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Indonesia, Afghanistan, and Nepal

As the countdown of countries still reporting endemic smallpox moved below
ten, all now located in Asia or eastern Africa, national campaigns were mounted
with continuous encouragement and support from WHO. Of these, CDC staff
played a major role in two, those in India and Bangladesh, each of which will be
described in some detail. Brief mention needs to be made also, however, of the
assistance rendered by CDC personnel in several of the others.

Indonesia had become smallpox-free before World War Il while still under Dutch
colonial administration. The disease was reintroduced during the war and widely
reseeded throughout most of the huge, populous archipelago. The national
eradication program, initiated in 1967 and operated with relatively little outside
support on a decentralized basis, had great success in eliminating the disease
from some areas of the country, including areas of very high population density.
But great difficulties remained. CDC’s Dr. Bernard Lourie, who had worked
in Chad, visited the island of Sumatra and found “much smallpox and
little surveillance.”

In 1969 WHO's South East Asia Regional Office (SEARO) requested that Dr. J.
Michael Lane evaluate the Indonesian program. Lane, whom we have met
several times before in this narrative, was at that time one of the three subre-
gional “‘desk officers” in Atlanta for the African campaign. He arrived in Indone-
sia as an evaluator with a second agenda, to promote the strategy of surveillance
and containment.

He found in densely populated West Java a strong power structure, with good
communication info every village, which had never been used for disease re-
porting purposes. Once each village was being asked regularly for information
on smallpox cases, outbreaks were quickly located, and containment measures
couid be applied.

On a second trip in 1970 in the company of fellow-consultant Dr. Paul Wehrle, a
CBC alumnus, Lane infroduced surveillance and containment to the South
Celebes area, where smallpox was still endemic. Again the Indonesian program
staff were quick to take advantage of the strategy. Soon it had been adopted
throughout the country. So enthusiastic was Indonesia about its results in hastening
eradication that Dr. P. A. Koswara, an Indonesian delegate to a regional meeting
at SEARO late in 1970, proposed that mass vaccination campaigns be elimi-
nated and replaced by surveillance and containment throughout the region.

Indonesia’s success in achieving eradication was a great boost to program mo-
rale in Asia, coming at a time when the programs in the other big countries of the
subcontinent were floundering. Like Brazil, Indonesia contributed importantly to

global success by exporting a number of excellent smallpox personnel to serve
with WHO in other national campaigns.
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Afghanistan had been expected to be one of the very toughest countries in
which to achieve eradication. Vast areas, sparse settlement, rugged terrain, primi-
tive transportation and communication, pootly developed health infrastructure,
many nomadic peoples—all those factors seemed to conspire against success.
To add one more complication, it was known that variolation was widely practiced,
and popular resistance to vaccination was anticipated.

Afghanistan’s national program overcame all these obstacles in a remarkably
short time. It began in 1967, primarily using the mass vaccination approach, with
the assistance of volunteers from the U.S. Peace Corps. In 1969 a retired Indian
army officer, Dr. A. G. Rangaraj, assumed leadership of the program and intro-
duced surveillance and containment as the principal strategy. Rangaraj ran an
efficient, well-organized program. His well-trained surveillance teams were tena-
cious in investigating cases and rumors of cases.

By 1972, when CDC’s Andrew Agle arrived as a WHOQO staff member, no more
endemic cases could be found in Afghanistan. For some time, however, there
was considerable fear, and occasional actual occurrences, of imported cases
from across the border with still endemically infected Pakistan,

Agle had served in the West African program in Nigeria, Togo, and later in
Upper Volta, where he, like CDC operations officers in other countries, had
developed proposals for continuing U.S. support of disease control in West
Africa. When these were not adopted by AID at the Accra meeting already
chronicled, Agle returned to the United States for a year of advanced schooling.
Eager to return to work in international health, he accepted a WHO post
in 1972, becoming an early CDC staffer, in the tradition of D.A. Henderson
and Leo Morris, to undertake WHO employment in the Smallpox Eradica-
tion Program.

Having arrived soon after the last endemic cases were recorded, Agle was
assigned by Dr. Rangaraj to a post in the city of Kandahar, in southern
Afghanistan, where he and his national counterpart supervised surveillance teams
searching for imported cases among the nomadic tribes that crossed and re-
crossed the frontier with Pakistan. Much of the time, by his own account, he was
“underemployed and bored.”

One day, however, the telephone rang—a rare occurrence in itself. A member of
the search team was calling from a remote outpost. They had located a case of
smallpox in a twelve-year-old boy traveling with a small group of Kuchi tribesmen.
The location of the nomads’ camp could only be given by geographic coordinates,
but Agle engaged in terrestrial navigation across the rugged wastelands and
located the place. On arrival he found the boy with smallpox, a female relative,
and the surveillance team member. The remainder of the Kuchi group, complete
with baggage and camels, had somehow managed to steal away during the
previous night while the search team slept. Agle took the boy and his chaperon
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back to Kandahar, only to find that the hospitals there refused to admit him.
Improvising on the spot, Agle made the boy and the woman as comfortable as
possible in the smallpox program office for the duration of his isolation period.

The case, one of only four importations detected during Agle’s 1-1/2-year tour
of duty, was traced back to a source in Pakistan. With the general situation so
well in hand in Afghanistan thanks to Dr. Rangaraj’s program, WHO transtferred
Agle to Bangladesh in 1974, where he worked with many CDC colleagues in
that country’s push for eradication.

Nepal, a small country whose formidable topography stretches from steaming
jungles along the Indian border to the tops of the world’s highest mountains, had
an excellent smallpox program that combined mass vaccination with surveil-
lance and containment. Until WHO provided funds for the program to rent
airplanes and helicopters, investigating an outbreak often required many days’
trekking to an isolated village where, not infrequently, no cases would be found.

Jay Friedman, another CDC veteran of the campaign in West Africa, accepted a
WHO post in 1972 as smallpox officer in Nepal. He found a well-organized
system with a smallpox office and surveillance team in each of the country’s
seventy-five districts, making regular monthly visits to every village. A suspected
outbreak was investigated by a senior medical officer or a WHO smallpox officer.
On one such occasion, Friedman and his helicopter were hopelessly lost while
searching for a tiny mountain settlement. When they put down on a hillside to
ask directions, a young man volunteered to come along and show them the
way. He guided them unerringly to the correct village, said farewell, and started
for home on foot. Friedman was told that he faced no less than a five-day trek.
Not all the heroes of global smallpox eradication were formally enrolled in
the campaign.

There was little smallpox in Nepal in 1972, thanks to the success of the national
program. But in 1973 and 1974, when neighboring Bihar State in India was
experiencing devastating epidemics, many cases were exported to Nepal, and
the disease moved back and forth across the common border. Nepalese teams
frequently crossed into India to locate index cases and report them to Indian
authorities. An informal system of cross-notification was devised by Friedman,
Lane, and Rangaraj that bypassed the cumbersome official reporting process via
Katmandu and New Delhi. Inevitably, Nepal's ultimate success in achieving
zero-pox was interwoven with India’s, and the last case of smallpox in Nepal was
reported on April 6, 1975, just a month before India became smallpox-free.

India

Eradication of smallpox from India required operations on a scale that has
probably never been approached in the annals of public health. At its peak the
program engaged an army of more than 100,000 health workers each year, who
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carried out nearly 10 million village visits during the three-year period 1973-
1975. It consumed nearly 7 million bifurcated needles from 1970 through 1976
and printed and distributed over 26 million forms.

The backbone of this enormous work force was made up of Indian
nationals, of whom some 33,000 constituted regular staff members, augmented at
peak periods by over 100,000 additional workers. Working closely with them in
a number of professional, technical, and administrative capacities were 232
infernational health workers from thirty different countries on six continents.
Of these, sixty-two were officially listed as CDC representatives in WHO's volume,
The Eradication of Smallpox from India. This number does not include some,
like Dr. William Foege and Mr. Anthony Scardaci, who served as full-time WHO
staff, nor several other U.S. participants who were CDC alumni and veterans of
the African campaign, like Drs. Henry Gelfand, Joel Breman, and Ron Roberto.

Fittingly, however, the CDC list does include, in its proper alphabetical sequence,
one “Dr. D. J. Sencer,” whose creative administration as CDC Director made
the entire CDC investment possible. As has been noted, he used “foreign-
quarantine”’ positions, funds, and authority to rotate almost all of the CDC
contingent through ninety-day assignments, that being the statutory limit for
such overseas tours. Appropriately, Sencer was a member of WHO's interna-
tional panel that in 1977 officially certified India to be smallpox-free.

Several different versions exist as to the precise circumstances that brought Dr.
William Foege to India in the summer of 1973. In one story the assignment was
triggered at a meeting at SEARO headquarters in New Delhi to which D. A,
Henderson had invited him in his role of evangelist to help persuade the Indian
government not to reduce its commitment to smallpox eradication, which was
then being seriously considered. According to this version, Foege urged them to
proceed at full speed toward a target date of 1975, and they agreed to do so if
Foege himself would come to help. This account is somewhat apocryphal, sirice
Foege had asked to be assigned there early in 1973. But it is clear that D. A.
Henderson wanted him there, India was enthusiastic, Sencer was willing, and
Foege himself was eager to tackle it. Certainly, his assignment was the beginning
of CDC's major involvement in the Indian program. As Sencer has said in
retrospect, “Once you've committed Bill Foege, you're committed.”

It was not the first venture of CDC personnel in India in connection with smallpox.
Several, including Drs. Ralph Henderson, J. Lyle Conrad, and Henry Gelfand,
had visited India earlier as consultants. In 1972 Dr. John Pifer, who had served
with distinction in Nigeria, accepted a WHO post as epidemiologist in Bihar, an
enormous Indian state with a population more than half as large as that of the
entire West African region and with many times more smallpox. For a number of
reasons, including the sheer size of the problem, the grinding poverty, and the
bureaucratic complexity of the situation, Pifer had asked to be relieved after six
months. Foege acknowledges that some friends advised him against the India
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assignment (“You don't need a failure like that on your record™) and others
urged him not to go without very specific resource commitments.

Two things were abundantly clear. Global eradication could not succeed without
India, and India wanted and needed help. Their national eradication program,
inaugurated in 1963 using a mass vaccination strategy, had succeeded in elimi-
nating smallpox from most of southern India. But in 1971 the number of re-
ported cases increased by 31 percent over 1970, and in 1972 by another 69
percent over 1971. Most of the cases had occurred in four big, populous north-
ern states—Madhya Pradesh, Uttar Pradesh, Bihar, and West Bengal. In 1973,
outbreaks were occurring across northern India. More than 87,000 cases were
reported during the year, more than 80 percent of them in Uttar Pradesh, Bihar,
and West Bengal, and the actual total was undoubtedly several times higher.

There were numerous contributory causes. The most colorful was resistance to
vaccination stemming from widespread worship of the smallpox goddess, Shitala
Mata. Many shrines had been erected to her across northern India. She was
portrayed as a large-eyed deity who traveled about sowing the deadly grains
from which pustules were said to spring. The victim’s survival depended upon
whether Shitala Mata used cleansing water or an ineffectual dry broom, both of
which she carried, to clean up the grains. Vaccination constituted tampering with
her divine will and therefore was thought to risk incurring her wrath.

Other, and perhaps more substantive, factors contributing to the magnitude of
the problem were frequent use of outdated vaccine, concealment of outbreaks,
inadequacy of resources at the state level in India’s federal system, and above all
the overwhelming density of the population and the extreme crowding that
made every case a potential source of multiple infections.

When Foege arrived in New Delhi in the summer of 1973, the Indian National
Smallpox Eradication Program was under the direction of the highly competent
Dr. M.LD. Sharma, Director of the National Institute of Communicable Diseases.
WHO's smalipox program at SEARO was headed by an outstanding French
physician-administrator, Dr. Nicole Grasset. The three quickly formed an effec-
tive working partnership based on profound mutual admiration, friendship, and
respect. So close did the team become that decisions were never made unilaterally.

The most important decision made conjointly in the summer of 1973 was to
reorient the national program, now called the Intensified Program by the Indian
government, strongly toward a surveillance and containment strategy. This con-
version was accepted by the top health officials of India, Dr. P. Diesh, Director-
General of Health Services, and Dr. Karan Singh, Minister of Health. But it was
evident that surveillance and containment, Indian style, would need to be very
different from the tactics pursued successfully in West Africa, Brazil, and elsewhere.
Accordingly, the India/WHO team drafted an audacious plan based on village-
by-village searches. Launched in the autumn of 1973 in the four big states with
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endemic smallpox and subsequently carried to the rest of the country, the
scheme for an active search probably constituted the largest single public health
operation in history.

To convey some appreciation of the scope of this endeavor, approximately 1.3
million village visits were made in organized *‘search weeks” from October to
December 1973. These village visits continued at the rate of 352,000 per month
in 1974 and 340,000 per month in 1975, totaling 4.2 and 4.1 million village
visits, respectively, for these two years. In the latter part of the campaign, when
house-to-house tactics had been adopted, 100 million houses were being visited
during the six-day search week each month.

Such a system requires planning at every level and extensive training, not just to
set it in motion but to review and modify it in progress. Beginning in September
1973, meetings were organized at state level in the states carrying out the search.
Similar meetings were conducted at district level, and briefing and training ses-
sions were held in the thousands of primary health centers. Monthly state review
meetings, including epidemiologists and divisional, state, and central governmental
and WHO officials, became a regular feature of the system. These meetings
served multiple purposes, not the least of which was morale boosting. They were
generally held in sizable cities, where field staff could look forward to cold drinks,
better food, and other amenities as well as collegial exchanges.

The very first sweep, in October 1973, turned up 10,000 new cases. This
startling figure gave a clear indication of how much smallpox there was and also
suggested that this was perhaps the most thorough surveillance ever carried out
anywhere. But changes constantly needed to be made. The system was built
around carefully developed forms, filled out with almost religious zeal by the
search teams, sent up through the layers of the system, and reviewed and
totaled up at every layer. In India it can be said truly that function follows forms.

These early sweeps also revealed, not surprisingly, that the surveillance capabil-
ity far exceeded the capacity to contain the outbreaks detected. At the outset,
wherever a case was discovered the team was expected to vaccinate the immedi-
ate family and five adjacent households. As the workers become more experi-
enced, they were gradually able to give better coverage to each outbreak. In the
later stages, where resources permitted, containment teams were deployed dis-
tinct from the surveillance teams and sought to vaccinate entire affected villages
using census data and careful enumeration of the population.

Late in 1973 additional financial resources began to come into the program. A
grant of $7 million from the Swedish International Development Agency was
made directly to SEARQ. It was especially helpful because it was noncategorical;
the money could be used for any purpose, with no strings attached and minimal
accounting requirements. This kind of funding gave the program much-needed
flexibility as it entered its most critical stage.
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One indirect result of this increase in resources was Foege's request to Sencer for
more administrative support, to help make sure that the funds were efficiently
put to work. He first asked for Billy Griggs, administrative architect of most of the
African campaign and now, in early 1974, Program Management Officer for the
Bureau of Smallpox Fradication at CDC. But the decision was made to keep
Griggs in Atlanta to preside over and arrange for the build-up of CDC personnel
in Asia that was plainly on the way. Instead, Sencer's own deputy, William C.
Watson, Jr., volunteered for a three-month tour, and his performance paved the
way for sending numerous cther experienced administrative officers to India.

At first it was not easy for nonphysicians to gain acceptance in the highly degree-
conscious Indian setting. One of the early ones, Harry R. Godfrey, found himself
frequently asked for clinical consultation by an Indian physician, whereupon he
would “mumble something about the need for lab confirmation and head for
the exit.”” But gradually, as had been the case in Africa, the varied contributions
of the public health advisors came to be recognized and appreciated.

Indian officials had some reluctance about accepting international physicians as
well, in part because there was a surplus of underemployed Indian doctors.
Foege used a long train ride to persuade one of the top officials in the Ministry of
Health and Family Welfare that the practice of teaming foreign epidemiologists
with Indian counterparts would enhance the program’s chance of success. Once
the dooars were thus opened, not only CDC but other U.S. and international
personnel became engaged in the program in increasing numbers under the
auspices of WHO, to excellent effect. In the fall of 1973, for example, a team of
consulting epidemiologists included Dr. Isao Arita of Japan, a WHO staff member;
Dr. 1. Selivanov of the USSR; and Dr. Donald Hopkins of CDC.

This had not been the only occasion when Foege found the trains of India to be
a useful venue for doing business. In an office it was sometimes difficult to get
past the amenities. But on a long train trip there was ample time to reach
agreements. The six-foot seven-inch Foege became a familiar figure to the
trainmen across the northern part of the country, and his cordial cultivation of
their friendship paid unexpected dividends—space magically found to accommo-
date a bulky quantity of vaccine, or a seat on a crowded train made available for
an Indian official who was a friend of the “tall American.”

Despite the influx of new resources and the success of the village-by-village
searches in bringing smallpox to light, the first months of 1974 were dark and
uncertain times. Monthly meetings were burdensome as field staff, in the time-
honored way of field staff everywhere, unloaded their frustrations on the New
Delhi people. There was plenty to be frustrated about. As surveillance became
more sophisticated, it was evident that many cases were still going undetected.
And containment capacity was not up to dealing with all the cases that were
being reported.
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In the spring of 1974, India, with much fanfare, exploded its first nuclear device.
Journalists gathered to observe that event from all over the world. They tock
note of the irony implicit in a country with enough science to explode a bomb
but still suffering from smallpox. Fortunately, officials at the very highest levels of
the Indian government also took note of the contradiction and criticism, and the
eradication program gained additional attention and support.

Meanwhile, however, an explosive epidemic was occurring in the state of Bihar
that dwarfed in size any other outbreak experienced since the global eradication
program began. At its peak, during one week in May 1974, 11,000 cases were
detected—more in a week in a single state than the number that had been
reported in all of West Africa in an entire year. At this critical time the chief health
officer of Bihar threatened to abandon the surveillance and containment strategy
and return to mass vaccination. Foege and others from New Delhi confronted
the issue at a state meeting on a Monday in May. While the issue was hanging in
the balance, an Indian physician expressed metaphorical support for surveil-
lance and containment: *“‘If someone’s house caught on fire, we would pour
water on his house, not others.” The decision was made to pursue the strategy
for one more month.

Throughout the spring, while smallpox rates were climbing, there had been
widespread civil unrest in much of India. Railroad workers were on strike, and
without the railroads critical supplies could not be shipped from Delhi to Bihar.
Other unions were ready to strike as well. There were student riots and calls for
nonviolent resistance. Foege recalls that within the program itself half of the
vaccinators were going on strike and the other hall were considering it. Even
physicians were threatening to go out. Resources were least available at the
moment of most crucial need.

Fortunately, within a few weeks the strikes were settled. Civil strife subsided. The
program was able to go back to work at top capacity. And with the advent of the
monsoons, smallpox outbreaks began to subside as well

Now the disease was on the run. The massive search activities continued to turm
up large numbers of cases, but to an increasing degree they were occurring
within a shrinking geographic perimeter. By fall Foege was able to predict publicly,
in response to a guestion, that smallpox would be eradicated from India in 1975.
Some of his colleaguies were surprised to learn that this was his real opinion and
not simply a political reply.

As the countdown continued, good results began to come from the technique of
offering a modest financial reward to the member of the public and/or the health
worker who first reported a new outbreak. Foege had suggested instituting the
reward system soon after he first arrived, as a means of overcoming resistance fo
case reporting. Fortunately, he had been talked out of it by his Indian colleagues;
installing it too soon, in 1973, would have broken the bank. But now, in the later
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stages, an increasing proportion of first reports came from the public. In 1975,
11 percent of outbreaks were detected through reports from the general public,
compared with 2.6 percent in 1973. In areas without endemic disease, reports
from the public accounted for 36 percent of all detected outbreaks in 1975,

Throughout the latter half of 1974 and into 1975, CDC epidemiologists and
public health advisors in growing numbers were working with their Indian coun-
terparts and other international staff to help achieve *‘Target Zero,” the objective
now proclaimed for the Indian program. For nearly all of them, it was an intense
experience—three months of seven-day work weeks, fifteen hours a day, as part
of a huge team working toward a monumental achievement. Dr. David Sencer
has observed: ‘“The hidden value of the smallpox program was the change it
made in people’s lives.”

On May 17, 1975, the 226th anniversary of the birth of Edward Jenner, the last
known indigenous smallpox outbreak in India occurred in Pachera village, Katihar
District, state of Bihar. One week later India’s last known smallpox patient was
identified, a thirty-year-old woman who had become infected in Bangladesh.
Thanks to rapid and effective containment, no secondary cases occurred. On
duly 5, 1975, India was proclaimed a nonendemic country. Fewer than fourteen
months had elapsed since the week in which 11,000 cases had been reported
in Bihar.

Bangladesh

The scene of the final battle for smallpox eradication in Asia, and the last refuge
of endemic variola major in the world, was the densely populated, newly inde-
pendent country of Bangladesh, bordering and almost completely surrounded
by India. Few if any countries in the annals of smallpox have had such precipi-
tous ups and downs as Bangladesh.

As East Pakistan, joined politically to but separated geographically from the
larger bloc of Pakistan in the West, it had experienced a massive epidemic of
smallpox in the late 1950s, recording some 86,000 deaths in a three-year period.
Beginning in 1961 an effective smallpox eradication program was undertaken in
the region, initially based on a plan involving mass vaccination of the entire
population within a two-year period. Reported cases dropped sharply to an
all-time low of 69 in 1964, but then rose again to a new peak of more than 9,000
in 1968. Recognizing that eradication was not being achieved by mass vaccina-
tion alone, the program added a modest surveillance component. Once again
the number of cases declined, with fewer than 1,500 reported in 1970, these
being confined to only four districts; no cases were found in the last five months
of that year. Then for 1971 the country reported no smallpox cases at all.

But 1971 was the year of Bangladesh’s struggle for independence, a goal whose
attainment was finally proclaimed on December 16. Smallpox vaccination and
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surveillance continued through the civil strife, but whether or not the country
was fotally smallpox-free during that period will never be known with certainty.

Unfortunately, the question quickly became academic. During the war that led
to Bangladesh’s independence, millions of people—perhaps as many as 10
million—had streamed across the borders into India from East Pakistan. There,
they were crowded together in refugee camps, the largest of which, near Calcutta,
held upwards of 300,000 people. With the proclamation of independence, these
people started for home. And smallpox, as it had done so often in its long
history, traveled with them. Back in Atlanta, a CDC staff member recognized
smallpox in close-ups during television news coverage of these migrations. The
reseeding was rapid and widespread, as persons with active cases, others in
incubation stages, and unvaccinated contacts traveled together in trucks, trains,
and buses and on foot.

Dr. Stan Foster arrived in the capital city of Dacca in the spring of 1972, sec-
onded by CDC to serve with WHO in Bangladesh. He found smallpox “‘all over
the place,” but since the war had disrupted administrative systems including
disease reporting, the size of the epidemic was unclear. A sample survey in May
of one heavily infected thana, a local administrative subdivision, estimated 2,298
cases in a population of 250,000—almost one case per 100 people. Fewer than
one-tenth of these cases had been reported.

Part of the reporting problem was traceable to a long-standing system whereby
the discovery of cases was considered to represent a failure of vaccination and
the responsible health worker who reported it was punished for it. Foster helped
to make sure that this system was changed. Incentives and ultimately rewards for
reporting, for both health workers and the public, were initiated.

In addition, at the instigation of Foster and his counterparts, three systems of
surveillance were instituted: market surveillance, infected-village surveillance,
and house-to-house surveillance. InJune 1972, ten four-man surveillance teams
began the active search of marketplaces, using the WHO “‘recognition card”
showing a photograph of a smallpox patient. The searchers found that young
boys were the best reporters. As the method proved successful and more re-
sources became available, the number of surveillance teams in Bangladesh
increased to fifty-five by 1974. This idea was picked up and used in India as well.

The year 1973 marked the peak of the resurgence of Smallpox in Bangladesh,
with more than 32,000 cases reported. But both the national and the interna-
tional staffs were being strengthened. Andrew Agdle, reassigned from Afghanistan,
joined Foster in the WHO office in 1974 as administrative officer. CDC epidemi-
ologist Dr. Stanley 1. Music was among the first of the international personnel,
whose numbers grew from fewer than five through most of 1973 to a high point
of sixty-five working in Bangladesh in mid-1975.
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As these added resources took hold, operating within a new, unified health
structure, and surveillance and containment efforts became more effective, hopes
for quick eradication rose. The seasonal rise in outbreaks in the spring of 1974,
though substantial, was far lower than that of 1973. By October 1974 the
number of infected villages had been reduced to ninety-one. Nearly all of these
villages were localized in two subdistricts. Interruption of transmission was pre-
dicted by December.

But it was not to be. In October the two remaining areas with endemic smalipox
were struck by devastating floods, the worst to strike this lowland country in fifty
years. Entire villages were destroyed, crops were ruined, and famine developed.
People streamed from the desolated countryside into the already-crowded ur-
ban areas where nighttime population densities were already as high as 500,000
per square mile. Inevitably, smallpox spread again. To make matters worse,
many displaced people who subsequently became ill tried to return to their
home villages for care, thus spreading the disease even further. To this set of
tragic circumstances, yet one more was added: a major urban slum clearance
project had the effect of rendering still larger numbers homeless and transient at
the same critical time. By April 1975 the number of infected villages had risen to
1,280. Foster recalls these as grim times. But the country and the program rose
to the occasion.

The President of Bangladesh declared a national emergency. Additional national
and international resources were mobilized, including more than sixty epidemiolo-
gists from twenty-two countries. Roughly half the international contingent were
CDC personnel, including both epidemiologists and operations officers. House-
to-house searches were intensified. House guards were employed to enforce
isolation of the sick. Rewards for reporting cases were increased and so widely
publicized that of the last 119 outbreaks in Bangladesh, 46 percent were identi-
fied by members of the public.

As a consequence of this major mobilization, combined with the anticipated
seasonal decline, cases and outbreaks decreased dramatically beginning in May
1975, By July there were fewer than 150 infected villages in the entire country.
What was thought at the time to be the last case occurred in Chittagong District
in September. Two months of continuous searching yielded no new ones.

Then on November 14, the day on which a congratulatory cable arrived from
WHO headquarters in Geneva, another cable reported an active case of small-
pox in the village of Kuralia on Bhola Island in the mouth of the Ganges River.
The epidemiology team that headed south from Dacca to investigate hoped they
would find a misdiagnosis. But when they reached the infected house after a
twenty-four-hour trip by boat, jeep, and on foot, they found a 2-1/2-year-old girl
with unmistakable smallpox. Containment had already been initiated. Intensive
surveillance throughout the area turned up no further cases. The little girl,
Rahima Banu, had suffered and survived the last case of varicla major to occur
naturally in the world.



SMALLPOX CONGUERED

There is an appropriate footnote to the Bangladesh story. As has been noted,
WHO appointed an international commission for each country to certify that it
was indeed smallpox-free. The blue-ribbon panel for Bangladesh met in the
country December 1-14, 1977. lts unanimously elected chairman was Dr.
Alexander D. Langmuir, who in 1961 in Atlanta had asked his young aide-de-
camp Millar to keep an eye on sm_allpox.

The Hom of Africa

By 1973 Sudan was smallpox-free. The last known case had occurred in early
December 1972. Health workers from Sudan had done vaccinations for years
before WHO sent in a representative of the Intensified Global Eradication Pro-
gram in 1971. The nation’s civil war had lasted until March 1, 1972. Roads were
still mined and transport was difficult when Dr. Donald P. Francis of CDC arrived
in Khartoum in early spring of 1973 to work on postvaccination surveillance
under the auspices of WHO. He was followed into Sudan by Mr. David C.
Bassett of CDC, who arrived later in the spring of 1973 and was stationed at
Juba, where he planned and conducted surveillance in southern Sudan.

“We had a strong foundation from which to work,” said Francis. “‘Omar el Haj
Suliman was a Sudanese who had done brilliant work in smallpox before we got
there. WHO snapped him up and sent him to Pakistan to work on eradication

there. Our job was surveillance—to be sure there was no more smallpox in
Sudan.”

Bassett, as WHO advisor to the Sudan smallpox program, helped with the
planning of a series of three- to four-week surveillance campaigns. As he has
noted, “‘I participated in the first one personally and then turned the others over
to my Sudanese counterparts.”

Three special challenges awaited the smallpox fighters in Sudan: First, the rural
border and the isolation of much of southern Sudan complicated searches for
evidence of smallpox. Limited access made checking difficult. Sudanese health
workers found old cases, in an extremely remote mountainous area some sixty
miles off the main road. But there were no new cases as surveillance continued.

Second, immigrants who worked for a period of time in Sudan and then contin-
ued migration to Jedda and Mecca made surveillance difficult. Third, though
military hostilities had ended in 1972, the aftermath of battle complicated trans-
portation and communication. These and other difficulties were overcome.

By November 1975 the countdown of endemic countries stood at one: Ethiopia,
at the eastern extremity of the African continent. lts neighbor, Somalia, was
added later. The two countries shared the classic characteristics of the smallpox-
endemic—underdevelopment, rugged terrain, civil strife, nomadic populations.
Variolation was known to be widely practiced in Ethiopia. Moreover, among
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many serious problems, variola minor with its 1 percent mortality rate, the anly
type of smallpox extant in Ethiopia, was not given high priority.

For these and other reasons, Ethiopia was among the last to organize a national
eradication program. It did so in 1971 at the urging and with the assistance of
WHO and initially with substantial manpower support from the U.S. Peace
Corps to assist the Ethiopian sanitarians. In the first year the number of reported
cases shot upward from 722 in 1970 to 26,329 in 1971. Despite increasing civil
strife, the program managed to reduce the number of cases substantially in each
succeeding year, pursuing a strategy of surveillance and containment from the
outset under extremely difficult geographical conditions.

Beginning in 1974 the country was undergoing a revolutionary process that
ultimately resulted, in 1976, in the overthrow of the traditional monarchy and
the establishment of the People’s Democratic Republic of Ethiopia. U.S. influ-
ence declined. The Peace Corps volunteers were withdrawn from the program
in 1975. WHO increased its support, reaching a peak of twenty-five foreign
epidemiologists and advisors in 1976.

But in comparison with its role in many other countries, CDC'’s involvement in
Ethiopia was relatively small. Dr. Donald Hopkins helped conduct some training
activities at the outset of the Ethiopia campaign alongside Dr. Isao Arita of WHO
headquarters and Dr. Ciro de Quadros, the Brazilian epidemiologist assigned to
the program by WHO. Harry Godfrey and David C. Bassett were among those
carrying out surveillance in rural areas. In addition, when it became evident that
helicopters were essential to eradication operations in the many roadless, nearly
inaccessible areas of the country, Dr. Sencer made some CDC funds available to
help keep them flying.

Considering the obstacles to be overcome, eradication was achieved quickly in
Ethiopia. By the beginning of 1976, outbreaks were confined to two areas—
rugged country near the gorge of the Blue Nile in the north and the Ogaden
Desert in the south, where warfare was continuing. The last northern outbreak
was contained in July, and the country’s last recorded case occurred in the
Ogaden with an onset date of August 8.

Ethiopia and Somalia have a long history of hostility, much of it stemming from
conflicting territorial claims in the Ogaden, where skirmishes have been
commonplace. Nomadic tribes crossing and recrossing this open border un-
doubtedly passed smallpox between the two countries. Somalia had reported
only imported cases for several years up to and including 1976. In August of that
year, as the last cases were being recorded in the Ethiopian portion of the
Ogaden, a severe drought caused nomadic tribes to migrate from that area into
Somalia, and they may have carried the disease with them. In any event five
cases were reported in September in the Somalian capital of Mogadishu, more
than a month after the last cases reported in Ethiopia, thus forcefully delaying
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celebration of worldwide eradication. By January 1977 a total of thirty-nine
cases had been detected in Somalia.

Meanwhile, in December 1976 five cases of smallpox were reported in Kenya
near the Somalian border, evidently reintroduced from Somalia. WHO con-
vened a coordination meeting in Nairobi in March 1977 attended by epidemioclo-
gists from Somalia, Kenya, Ethiopia, and Sudan.

By April it was clear that smallpox outbreaks were occurring widely in the
southern half of Somalia. National and international resources were mobilized. A
WHO team of epidemiologists arrived in May. At the World Health Assembly in
Geneva, Drs. Don Hopkins, George Lythcott, Bill Foege, and Isao Arita of WHO
helped to negotiate permission with the Somalian delegation for U.S. epidemiol-
ogists to work in the country, under WHO auspices, at a time when political
relations between the United States and Somalia were very cool.

By the end of June, twenty-three WHO epidemiologists and 3,000 Somalian
health personne! were hard at work, dealing with outbreaks that recorded more
than 3,000 cases before the last one was snuffed out. The ubiquitous Stan
Foster arrived that month. While observing transmission of the disease among
nomads, he suggested that isolation of cases could be made more acceptable
and therefore more effective by making use of the thom barriers generally used
to fence in animals, thereby enabling the infected individual to remain with his
family and friends. Dr. Jason S. Weisfeld, who had seen smallpox service in
India and Bangladesh, also arrived in June and was a member of the team that
investigated the world’s last outbreak that October. Diagnosis of the final case,
which occurred in the town of Merka on October 26, was confirmed in the
laboratory of Dr. Jim Nakano in Atlanta. Just as important, the CDC laboratory
in the following months was able to confirm that all subsequent suspect cases
were false alarms.

Nearly two centuries after Jenner's discovery of smallpox vaccination, but just
over a decade since initiation of WHO's Intensified Global Eradication Program
and the CDC/AID campaign in West and Central Africa, the ancient enemy was
finally gone from the world.
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Epilogue

In the market-surveillance strategy employed in Bangladesh and India, smallpox
workers found ten-year-old youngsters to be among the best reporters. Shown a
“recognition card” with a photograph of a smallpox victim, they would circulate,
after the way of children everywhere, and bring back reports that often led to an
undiscovered outbreak.

The ten-year-olds of today were born into a smallpox-free world. Since 1977
nearly a billion children have been born for whom the recognition card would be
a bizarre curiosity. For them and for all who come after, the great legacy of the
global Smallpox Eradication Program is freedom from a threat of death or
disfigurement that they will never know. Those who later learn of the disease will
perceive a distant menace, misted by time, scarcely real and not truly menacing
at all.

This is no small legacy. Not only have countless millions of lives been prolonged,
but many millions more have been enriched in quality through being spared
smallpox’s disabling consequences. Cynics may point out that some were spared
smallpox only to become subject to hunger, want, and other killing and disabling
conditions. To the degree that this is true, it should in no way diminish pride in
the achievement. Rather, it should quicken our interest in other quests.

Public health authorities today list at least four infectious and parasitic diseases as
appropriate targets for eradication. Two of these, yaws and dracunculiasis {(guinea
worm disease), are diseases of tropical regions and are associated with unsani-
tary water supplies and living conditions. The other two, poliomyelitis and measles,
are among the immunizable diseases of children that are the priority concern of
the World Health Organization’s Expanded Program on Immunization.

Of the four, dracunculiasis would seerm the most immediately amenable to
eradication. India has demonstrated how a dracunculiasis campaign can be
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carred out. The disease shares with smalipox the attribute of being readily
identified by health workers and the public alike and therefore easily measured
and traceable. The Centers for Disease Control {CDC) has been among the
organizations playing a leading role in stimulating the necessary international
accords to give priority to its eradication.

International symposia have been convened in recent years by the Fogarty
International Center of the National Institutes of Health to examine the potential
for eradication of measles, poliomyelitis, and yaws. The Pan American Health
Organization has set 1990 as a target year for eliminating the transmission of
poliomyelitis, a disease that has all but totally disappeared in the United States
{two cases reported in all of 1986), from the Western Hemisphere. Measles,
which for a number of valid technical reasons was not considered a candidate for
eradication at the time of the West and Central African Smallpox Eradication/
Measles Control Program, is now considered eradicable by many authorities. Dr.
William Foege forecasts that it could be done by the year 2005, with enormous
saving of lives and prevention of residual disability from this still-underestimated
disease of childhood.

Experts agree there is a way. Is there a will? In some quarters the goal of
eradication seems again to be out of favor. As the smallpox eradication story
clearly shows, the factors most critical to success in such an enterprise are belief
that it can be done and commitment to do it.

Fear of failure, stemming from the unsuccessful malaria eradication effort many
years ago, is one negative element. For some, the triumph of smallpox eradica-
tion is set aside as a special case, applicable only to diseases with exactly the
same characteristics as smallpox—of which, of course, there are none. But, as
we have seen, the success with smallpox was achieved through intensive study
and field experience; these served as the basis for flexible strategies tailored both
to the disease and to the different circumstances in which it was found. The
model presented by smallpox eradication is not a blueprint but a set of attitudes,
disciplines, and approaches.

A second element militating against eradication campaigns is a belief that com-
mitment of the resources needed to eradicate a single disease will diminish the
worldwide effort to make primary health care universally accessible. This need
not be true. A goal of eradication requires the strengthening of primary care.
Indeed, it can be convincingly argued that a specific achievable target of eradica-
tion can furnish a measurable objective that generates momentum from which
broader programs of services can be developed. Excitement mobilizes support.
Success leads to success.

The global Smallpox Eradication Program left a rich scientific and technical
endowment. Significant advances were made in epidemiology that are widely
applicable. Laboratory science was also greatly advanced across a broad range



of viral diseases. The logistics of public health in the developing world is ancther
area in which great gains were made—in particular by illustrating the vital contri-
bution of nonmedical personnel in orchestrating major campaigns.

Many veterans of the smallpox eradication campaigns comment on the spirit of
camaraderie that remains. This spirit has practical benefit. More than once a
knotty and seemingly insoluble international tangle has been miraculously re-
solved when former smallpox comrades-in-arms sat down together and worked
themn through. This has happened even more often domestically, as the small-
pox alumni have moved into leadership positions, not only at CDC itself but in
the state and local health depariments, schools of public health, and elsewhere.

Dr. David Sencer has been quoted earlier in this narrative to the effect that an
abiding value of the Smallpox Eradication Program was the difference it made in
people’s lives. He was referring specifically to the CDC personnel and their
families. His statement is clearly true in a broader context as well. Smallpox
workers in every country share in one of the rarest of human experiences—that
of having participated in an endeavor of enormous importance that achieved
absolute success.

Both Sencer and Foege have pointed out that smallpox eradication is a constant
source of refreshment for the public health movement. More broadly still, it can
serve as a constant source of refreshment for all who believe that people of every
country and culture can work effectively together to advance the human condition.
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Neff, Dr. John M,, 14, 15, 17, 18, 31, 76, 77

Nepal, 90, 91; smallpox eradication program in, 89, 98
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Pifer, Dr. John, 99

poliomyelitis, targeted for eradication, 111, 112

program agreements, for West and Central African program, 29, 38

“protection without walls,”” 75, 82

quarantine, 74-75; CDC’s approach to, 81-82
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Shitala Mata, Indian goddess of smallpox, 4, 5, 100
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surveillance, 9; in Bangladesh program, 105; in Brazilian program, 93, 94-95; in
Guinean program, 66; importance of, 32, 40-41, 75, 87-88; in Indian
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program, 24-25; history of, 9-10; philosophy of, 26; relations of, with CDC,
34, 41-42, 72, supports West African measles program, 22-23; withdraws
support for program in Africa, 72, 74
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personnel for, 30-32; U.S. expenditures for, 28; vaccination procedures of,
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Work, Dr. Telford, 83
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Zaire, 90, smallpox eradication program in, 89; monkeypox in, 74
Zambia, smallpox eradication program in, 89
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