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(Colour) The official parchment certifying the global eradication of smallpox, 9 December
1979.

The Clinical Features of Smallpox

Thomas Frank Ricketts (1865-1918). Medical Superintendent of the Smallpox Hospitals and

of the River Ambulance Service of the Metropolitan Asylums Board, London. His book on the

clinical features of smallpox was based on the personal examination of many thousands of

CASES OF VATTOIA INAJOT. «...iiuiiiiiiiiii ittt ettt ettt ettt s bt et eabeshe e bt sate s bt eatesaeenbeearenae 3

Ayyagari Ramachandra Rao (b. 1917). Formerly Superintendent of the Infectious Diseases

Hospital, Madras, India. His book on smallpox was based on the personal study of nearly 7000
hospitalized cases of variola major. He also made important contributions to the understanding

of the epidemiology of smallpoX in INAIa ........ccciiiiiiiiiiiii e e 4

A and B. Prodromal rashes. These were best seen in fair-skinned persons (for example,

Caucasians and Japanese) and were more common in those previously vaccinated.

A. Erythematous prodromal rash on the upper arm, near the sites of vaccination performed

8 days earlier but sparing the skin immediately adjacent to the vaccination lesions. B. Measles-

like prodromal rash on the lateral side of the trunk on the 4th day of illness. €. The enanthem.

Lesions occurred throughout the oropharynx and in the nasal cavity, as well as on the tongue.

The lesions on the palate were usually smaller than those on the posterior pharyngeal wall and

TOTISILL ettt ettt ettt h et et h e h et et h e a et a e h et a ettt ne 7

(Colour) This and the next 10 colour plates illustrate the evolution and subsequent healing of the
skin lesions in a 9-month-old unvaccinated Pakistani child. The rash appeared 1 day after the
onset of fever, and the illustrations are categorized in terms of the day of rash. Each plate shows
the ventral surface of the full body, the face, and the upper arm. This plate illustrates the first
day of the rash. A few small papules are visible on the face and upper arm. An enanthem would
usually have been present in the oropharynx at this time, but cannot be seen in this photograph

(SEE PIALE 1.3C). cuiiiiiiiiiieiie ettt ettt ettt s et e e e st e e s ab e e aa e e baeerbee s ebe e tbeebeeenbeeerbaeaneebeeenraeas 8
(Colour) Second day of rash. More papules are present, having appeared first on the face and the
UPPET PArt OF the EXITEIMITIES. ..eveetieiirtieiieiest ettt ettt ettt et e e et e bt eatesae et e eatesbeentesaeenbeeneesas 9

(Colour) Third day of rash. Additional lesions continue to appear and some of the papules are
becoming OBVIOUSLY VESICUIAT. ......ccuiiuiiiieiiieiiee ettt ettt ettt et see et e e sneebeensennes 10

(Colour) Fourth day of rash. All lesions had usually appeared by this time. Those that appeared

earliest, on the face and upper extremities, are somewhat more mature than those that appeared

later on other parts of the body, but on any specific area of the body all lesions are at

approximately the same stage of development. Lesions are present on the palm of the hand..................... 11

(Colour) Fifth day of rash. Almost all the papules have now become vesicular or pustular, the
truly “vesicular” stage usually being very brief. Some of the lesions on the upper arm show early
UIMDIIICALION. ...ttt ittt ettt et s h e e bt e ab e s bt e bt ea bt she e bt e it e shte bt eabesbe e bt eabesbeenbesanenas 12

(Colour) Sixth day of rash. All the vesicles have now become pustules, which feel round and
hard to the touch (“shotty”), like a foreign body. ........ccevieriiiiriiie e e 13

(Colour) Seventh day of rash. Many of the pustules are now umbilicated and all lesions now
appear to be at the same stage of deVelOPMENL. ..........cociiiiiiiiiiieie e 14
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Plate 1.11

Plate 1.12

Plate 1.13

Plate 1.14

Plate 1.15

Plate 1.16

Plate 1.17

Plate 1.18

Plate 1.19

Plate 1.20

Plate 1.21

Plate 1.22

Plate 1.23

(Colour) Eighth day of rash. This case is now clearly classified as discrete ordinary-type

smallpox. In the confluent subtype of ordinary-type smallpox the lesions would have been

confluent on the face and forearms (see Plate 1.18); in the semiconfluent subtype they would

have been confluent on the face but not on the forearms. ...........c.ccceoeiiiiiinininnine 15

(Colour) Ninth day of rash. The pustules have reached their maximum size and are becoming
FIAEENEA. ..o e 16

(Colour) Thirteenth day of rash. The lesions are now scabbing, but the eyelids are more swollen
than at earlier times. There is no evidence of secondary bacterial infection of the skin lesions. ................ 17

(Colour) Twentieth day of rash. The scabs have separated except on the palms of the hands and
the soles of the feet, leaving depigmented areas. ............ceecieeerieriirieriee e 18

Section of a skin lesion on the 6 day of rash. Ballooning degeneration of the cells of the lower

part of the epidermis has produced a loculated vesicle which is becoming pustular. The

keratohyalin and horny layers form the roof of the vesicle; at the base the dermis is undamaged-

there will be no scarring after healing. The central depression associated with the hair follicle on

the extreme right would produce loculation of the 1€S10N. .......cceevviiiirieiieieiec e 20

(Colour) A. Lesions on the sole of the foot on the 14th day of rash. B and ¢. Palm of the hand
and sole of the foot of a 2-year-old Zairean boy on the 21* day of rash. Elsewhere on the body
the scabs had separated; on the palms and sales they remained as dark disc-like scabs (“seeds”).............. 23

(Colour) Distribution of the rash in smallpox. Dorsal and ventral views of a 3-year-old

unvaccinated girl from Zaire, on the 5 day of rash. The case would be classified as mild

discrete ordinary-type smallpox. The pustules were characteristically most numerous on the

face, arms and legs and rather sparse on the trunk. .........ccccovieriiiieiiiiiiiee e 24

(Colour) Confluent ordinary-type smallpox in an unvaccinated woman in her twenties, on the
9 day of the illness. Pustules were confluent on the face, forearms and legs but discrete on the
BTUIIK. + ettt ettt ettt et ettt ettt ettt b b e b bbb b e bt e b et b et e et et et et et et et e b et enee 25

(Colour) Modified-type smallpox. A. Vaccinated Japanese man aged 42 years, on the 10" day of
the illness. Note the varying size of the lesions and their rapid evolution. B. Vaccinated Japanese
woman aged 19 years. Very mild case. c. Adult female. Delhi, India. Note lack of toxaemia and
AIVETSILY 1N SIZE OF TESIOMS. ..evvitieiieeieeiiett ettt ettt ettt et e et e et e beesaesteebeesbesseesseesbesseensesssesseensensaensens 26

Confluent modified-type smallpox in a vaccinated adult male. A. In the papular stage but

profuse. B. Early vesicles were confluent and suggested a severe attack, but although the face

became swollen (C) the lesions did not increase in size and many became prematurely pus-

capped. D. At a stage when the confluent rash of ordinary-type smallpox would have been

approaching its maturity, the lesions had become encrusted and the swelling of the features had

subsided. Individual lesions were small, with fleshy deep-seated bases. ..........ccceveeverierieninieeneeneneeees 28

(Colour) Flat-type smallpox. A. Adult Indian man. B and ¢. Unvaccinated young woman from
Madras, India, on the 6™ day of rash; she died 3 days later. Note severe toxaemia and extensive
flat PUSTULES 1N DOt CASES.....evveiieiiiitieiieie ettt ettt ettt et et et e et e st esbeesaeeseensesseensesssesseensessnesens 33

(Colour) Early haemorrhagic-type smallpox. A. In an unvaccinated 60-year-old woman, who

died on the 4" day of illness. Besides the rash illustrated she bled from many other sites, with
subconjunctival haemorrhages, a bloody enanthem, epistaxis, haematuria, blood in the faeces

and metrorrhagia. B. Subconjunctival haemorrhage. ¢. Fully developed haemorrhagic diathesis

ANA AN ..o 34

(Colour) Contrast between early and late haemorrhagic-type smallpox. A and B. Early

haemorrhagic-type smallpox in a pregnant 18-year-old woman, showing severe toxaemia,

petechial exanthem and bleeding from body openings; 1 hour before death. c. Late

haemorrhagic-type small pox in young woman, showing bleeding in base of pustules and

development of a general haemorrhagic diathesis late in the diS€ase...........ccoovevverierieiienieniieneeee e 35
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Plate 1.24
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Plate 2.1

Plate 2.2

Plate 2.3

Plate 2.4
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(Colour) Variola minor in a 30-year-old unvaccinated Somali woman, 12 days after the onset of
rash. The patient was not very sick and was ambulant throughout the disease. The lesions on the
face were sparse (A) and evolved more rapidly than those on the arms and legs (B and C).............c........... 36

James Pickford Marsden (1900—-1977). Formerly Deputy Medical Superintendent, River
Hospitals (London County Council), Dartford, Kent, England. He described a series of 13 686
cases of variola minor in outbreaks in London between 1928 and 1934..........ccccooiiviiiieniniinienceeeeee 39

Osteomyelitis variolosa in an unvaccinated Nigerian child. Joint symptoms appeared 1 week
after the onset of rash and affected both elbows. A. External appearance, showing
hypopigmented spots of healed exanthem and swollen elbows. B. X-ray appearances.............c.c.cerveevvenne. 48

(Colour) Sequelae of smallpox. Shortly after recovery the sites of pustules are usually

depigmented in dark-skinned subjects (A) or red in fair-skinned subjects (B). Most cases of

variola major leave facial pock marks, which may be deeply pigmented (C); blindness is a rare
COMPLICALION (€ ANA D). c..eeuiiiieiieie ettt ettt ettt et et e et esteesteesbesteesseesbesseenseessesseanseensesssenseensesssenseensessean 57

(Colour) Chickenpox. On the 3™ day of rash (A, B and C) pocks are at different stages of
development: papules, vesicles, pustules and scabs. On the 7% day of rash (D) all pocks are
scabbed. There are many lesions on the trunk (B) and few on the limbs...........cccooceeviiieniniininicieeee 58

(Colour) A. Measles. There is a blotchy generalized rash, as well as a runny nose and sore eyes.

B. Secondary syphilis. The rash had a different distribution from that of smallpox, did not feel

“shotty” and did not progress to pustules and scabs as in smallpox. (From Lambert & Farrar,

1982). €. Erythema mMuUltifOrme. ......cc.cooueiiiiiiiiiieiiceet ettt sttt st et nae s 59

(Colour) A and B. Drug eruptions, which sometimes occurred in patients with smallpox.
¢ and D. Meningococcal septicaemia, which could be difficult to differentiate from early
haemorrhagic-tyPe SIMALIPOX. ....ccueeiiriieiieieeiiee ettt ettt et et e e s et e et ente s st enseeneesseensesaeenbeensenes 60

Variola Virus and Other Orthopoxviruses

“Elementary bodies" (virions) of vaccinia virus. Imprint of a rabbit cornea infected with vaccinia
virus, prepared and stained by Paschen in 1906. ...........cocooviiiiiniiiiiiiiiiiiee e 71

Electron micrographs of vaccinia virions. A. Non-enveloped virion. B. Enveloped virion. €. Thin
section of non-enveloped virion showing the biconcave core and the two lateral bodies. D. Viral
COTC. uteuteteenteeute et et et eue e bt eaeeeue et e eat e e bt e st e et e e b e e st easesb e et e easeeheemt e eas e e bt e st e an e sh e e bt e an e s bt e a e eae e bt e et s ae e neennenaeenees 77

Purified surface tubules of the outer membrane of VACCINIA VITUS. ......coovvvieieereieiiieieeeieeeeeree e e eevee e 79

Allan Watt Downie (1901-1988). Formerly Professor of Bacteriology in the University of

Liverpool, Downie was a leading worker in the virology and immunology of poxviruses from

the late 1930s until the 1970s and made major contributions to our knowledge of cowpox,

variola and tanapox viruses. K.R. Dumbell (Plate 2.12) and H.S. Bedson (Plate 2. 14) trained

under him as graduate STUACNLS. .......cc.eivieieriieieeieit ettt ettt ebeeaeste e b e saaesbeenbessaebeessessaensennsenes 82

(Colour) The appearance of pocks on the chorioallantoic membrane produced by various species
of Orthopoxvirus that infect man. A. Variola major virus. B. Vaccinia virus. €. Monkeypox virus.
D COWPOX VITUS ..cuttutetientteitestienteeite st e etesutesteeatesutesteemseeate bt emseeaeenbeemeesaee bt ensesae e bt ensesaeebeeneesaeenseeneenueensenns 84

(Colour) Lesions produced in the rabbit skin 5 days after the intradermal inoculation of doses of
Various SPECIES OF OFIAOPOXVIFUS. ......ccueeueeieiieie ettt ettt ettt e et e e e aeesae e e eneesseensesneesseenseensenees 84

(Colour) Cytoplasmic inclusion bodies in cells infected with orthopoxviruses. A. B-type

inclusion bodies (Guarnieri bodies) in a pock produced by variola virus. B. B-type and A-type

inclusion bodies in a pock produced by cowpox virus. C. Section of the skin of a patient with
haemorrhagic-type smallpox, showing Guarnieri bodies, and free erythrocytes below an early

VESICLL. .ttt ettt ettt h ettt bbbt h bbbttt et ettt et et ne 85
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Plate 2.8

Plate 2.9

Plate 2.10

Plate 2.11

Plate 2.12

Plate 2.13

Plate 2.14

Plate 2.15

Plate 2.16

Plate 2.17

Viral morphogenesis. A. Infected cell showing viral “factory” area with immature particles on
right; mature naked intracellular virions on left. B. “Factory” area showing the “caps” (cupules)

of developing iMMAtUre Viral PArtiCles. .......cueuieierieieeierie ettt ettt eae e e e setesteebeseeeseeenaessaeseens

Release of enveloped virions after infection with vaccinia virus. A. Acquisition of double
membranes in vicinity of Golgi apparatus. B. Double-enveloped particles in cytoplasm of cell. €

and D. Virions with a single envelope after release from cells. .........cooivvirieniiniiiiiniiee e

A-type inclusion bodies produced by cowpox virus. Depending on the genetic characteristics of

the strain, the inclusion body may contain large numbers of virions (A), or none at all (B)..................

Left: James Hiroto Nakano (b. 1922). The leading American expert on the diagnosis of
poxvirus infections, he became head of the WHO Collaborating Centre in the Centers for
Disease Control. Atlanta, GA, USA, in 1971. Active in much WHO-sponsored research on
orthopoxvirus infections and a member of several WHO expert groups on poxvirus infections.
Right: Joseph John Esposito (b. 1942). A molecular biologist working at the Centers for
Disease Control, Atlanta, GA, USA, who has been responsible for much of the mapping of the

DNAs of variola, monkeypox and “wWhite€POX” VITUSES. ....ccceverrerirererirenenenenenesrenenesresresnessesnenne

Keith Rodney Dumbell (b. 1922). A leading British virologist who has been involved in studies
of variola virus and other orthopoxviruses since 1946. He was head of the WHO Collaborating
Centre for Poxvirus Research at St Mary's Hospital Medical School, London, England, from
1969 to 1981, and was a member of the Global Commission and several WHO expert groups on

POXVITUS INTECLIONS. 1..eevieitieiteitieie ettt ettt ettt ettt et e e et e st e eatesaee st entesae et e enseeseenseeneesseenseeneensean

Hyperplastic foci produced in HeLa cell monolayers by variola virus (A) and lytic plaques

Produced BY VACCINIA VITUS (B)....eervieuerireriieiesiiestieitesitesteesesseesseessessaessesssesseessesssesssessesssesssessesssesseessens

Henry Samuel Bedson (1929-1978). A leading British virologist, who worked on various
aspects of variola and “whitepox” viruses. He was Professor of Microbiology at the University

of Birmingham and a member of the WHO Consultative Group for Poxvirus Research......................

A. Grease, a lesion of the fetlocks caused by a variety of agents. B. Horsepox. Illustration of a
case investigated by Professor Peuch of Toulouse, which occurred during an outbreak of

horsepoX in Toulouse N 1880, .....ccuiieieieeiieiieie ettt ettt ettt et e st e sseesbeesaenseensessaensesssesens

Virions of variola virus (A and B) and varicella virus (C) as seen in negatively stained
preparations submitted for diagnosis to the WHO Collaborating Centre at the Centers for

Disease Control, Atlanta, GA, USA ...ttt et eere e e eeaee e eeveeeeeaeeeeeareeeenns

Left: Svetlana S. Marennikova (b. 1923). A leading Soviet expert on orthopoxviruses and
Chief of the WHO Collaborating Centre on Smallpox and other Related Infections established at
the Moscow Research Institute for Viral Preparations in 1966. She was responsible for the
laboratory diagnosis of the first recognized case of human monkeypox and for much research on
smallpox vaccine, diagnostic methods and the immunology and biology of orthopoxviruses.

Dr Marennikova participated in all the meetings of WHO expert groups on smallpox from 1964
onwards and was elected vice-chairman of several. She was also a member of a number of
international commissions and of the Global Commission. Right: Emma M. Shelukhina

(b. 1929). A staff member of the WHO Collaborating Centre at the Moscow Research Institute
for Viral Preparations. She collaborated in diagnostic work and research on smallpox and other

orthopoxviruses and was a WHO consultant in India and Pakistan. .............ccccecceiienieienieniecienceee
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Chapter 3

Plate 3.1

Plate 3.2

Plate 3.3

Plate 3.4

Plate 3.5

Plate 3.6

Plate 3.7
Plate 3.8

Plate 3.9

The Pathogenesis, Pathology and Immunology of Smallpox and Vaccinia

Frank Fenner (b. 1914). Formerly Professor of Microbiology in the John Curtin School of

Medical Research of the Australian National University, Canberra. He is shown here inoculating

eggs on the chorioallantoic membrane, a method used for assays of orthopoxviruses and

neutralizing antibodies to them, and for the differentiation of variola virus from other

POXVITUSES. -.utettenteeutesteenteeutesteeteeutesteesteeateshe e bt aatesh e et e eaeesheen bt easesaeen et eateshe e et easeebeenteemsesaeensesaeebeensenseansens 126

Gerrit Bras (b. 1913). Professor of Pathology at the National University in Utrecht,
Netherlands. Bras carried out a classical study of the pathological changes in variola major
during the epidemic in Java after the Second World War. ...........ccooviiirieniicienieeceee e 132

Stages in the development and evolution of the skin lesion. A. The earliest change was oedema
of the dermis leading to the separation of epithelial cells of the papillae and lymphocytic
infiltration in the dermis, especially around the small vessels. Ballooning degeneration was seen
in a few cells in the lower Malpighi layer. B. These changes progressed and the small vessels
became dilated and engorged. Inclusion bodies were also visible adjacent to cells showing
ballooning degeneration. In early haemorrhagic-type smallpox, illustrated here, there was
pronounced haemorrhaging into the dermis. €. As the pathological process progressed, the
epithelial cells broke down by reticulating degeneration to produce a multilocular vesicle. D. The
vesicle formed by coalescence of the smaller cavities became infiltrated with
polymorphonuclear leukocytes to produce a pustule, around which were cells containing
inclusion bodies. E. The fully developed pustule became packed with polymorphonuclear
leukocytes and the epithelium on either side of the pustule proliferated. F. Eventually the pustule
became a crust, beneath which new epithelium grew in to repair the surface. Such lesions, in
which the sebaceous glands were not involved, healed without leaving a pockmark. ...........cccccevveneennne 134

Fully developed vesicle. A. Loculated cavities with relatively acellular exudate formed as a result

of reticulating degeneration of the middle layers of the epidermis. Unaffected keratohyalin and

horny layer form the roof of the vesicle; at its base, cells are undergoing hyaline fibrinoid

degeneration, which is best seen in B the higher pPOWer VIEW.........cccoceiiiiiiiininiiiiiniceece e 135

Scabbing. A. Low-power magnification; the pustule has become a crust. B and ¢. High-power
magnification. B. A keratohyalin layer has developed under the outer part of the pustule.

c. Recovery is at an earlier stage in the centre; later the keratohyalin layer extends beneath the

entire crust. Lesions like this 18t 10 SCAT. .......coeviiiiiiiiiii e 136

Section through pustule on the face; 5" day of rash. A. Low-power magnification; there is severe
involvement of the subepidermal tissue through necrosis of the large sebaceous glands. B. High-
power magnification; foci of disintegration in the sebaceous gland are indicated by arrows.
Scarring would occur due to fibrosis in the dermis, leading to the formation of a facial

POCKIMIATK. ...ttt ettt st h et be e bt e st s bt e bt e st e sb e et e eabesbe e bt eabesbeenbeeaeenbeentenne 137
Ulcer on oral mucous membrane. The pustule ulcerates because there is no overlying horny

LAY T ettt h et ettt b e e te bt et et e bt e bt e et e bt et e ehe et ehe e bt et e eheebeennenns 139
Section of a vesicle produced in human skin by vaccinia virus inoculated in a child who

developed progressive vaccinia. There are no inflammatory cells in the dermis. .........ccccceveeerviiereennne. 141

Lesions in the brain in postvaccinial encephalitis. A. Perivascular demyelination. B. Perivascular
cellular INTIIFATION. ... e 142
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Plate 3.10

Plate 3.11

Chapter 4

Plate 4.1

Plate 4.2

Plate 4.3

Plate 4.4

Chapter 5

Plate 5.1

Plate 5.2
Plate 5.3

Plate 5.4

Plate 5.5

The “anti-comet” test. Strains of virus which produce substantial numbers of extracellular

enveloped virions produce “comet tails” from the initial plaques when suitable dilutions are

inoculated in monolayers with a liquid overlay medium (A). Addition to the overlay medium of

antibody to viral envelopes or enveloped virions, or of antiserum from an animal that has been

infected with vaccinia virus, prevents the production of the “comet tails” but not of the initial

plaques (B). Antiserum to surface tubular elements or inactivated virions, although it neutralizes

the infectivity of non-enveloped virions, does not inhibit “comet” formation. ............ccccceevevveiiiieienenen. 151

Rijk Gispen (b.1910). Formerly Director of the National Institute of Public Health at Bilthoven,
Netherlands. Gispen was an important contributor to the immunology of orthopoxvirus

infections from the 1950s to the 1970s. He was the first to develop methods of differentiating

between antibodies due to infection with monkeypox, variola and vaccinia Viruses. .........c.cccoeevvereenenne 164

The Epidemiology of Smallpox

Sir Leonard Rogers (1868-1962). Distinguished British physician who worked in India for

many years and was Professor of Pathology at Calcutta Medical College from 1900 to 1920.

Besides making important contributions to many aspects of tropical medicine, he devoted

particular attention to a study of seasonal effects on the incidence of smallpoX..........cccccecveveiiiiiennn. 179

Jaladhi Kumar Sarkar (b. 1916). Formerly Professor of Virology and Director of the School of
Tropical Medicine, Calcutta, India. He carried out many investigations into the virology and
epidemiology of smallpox as it occurred in CalCULLa. .........ccceecuerieriiiierieie et 183

Cyril W. Dixon (b. 1912). Worked in the Department of Preventive Medicine at the University

of Leeds, England, in 1947—-1959, and was Professor of Preventive and Social Medicine at the

University of Otago, New Zealand, from 1959 to 1977. He was the author of the standard

textbook on smallpox in the English language, which was published in 1962...........cccccoeviiieiinieneene 194

A. Thomas M. Mack (b. 1936), B. David B. Thomas (b. 1937) and c. Gordon G. Heiner

(b. 1924), with Pakistani colleagues, conducted some of the most important and certainly the

most comprehensive studies of the epidemiology of smallpox to be undertaken during the

Intensified Programme. Working in what was then East and West Pakistan between 1965 and

1968, they demonstrated how surveillance and containment measures could be highly effective

even in some of the most heavily infected areas. ...........ccoceeviiieiiiiiiiinii e 207

The History of Smallpox and Its Spread around the World

The mummified head of Ramses V of Egypt (died 1157 BC) showing the pustular eruption that
may have been due to SMAIIPOX. ......eiiiiiiiiiiieie ettt e st et ettt te st eneesae b e 211

(Colour) Sitala Mata, the Hindu goddess of smallpox

(Colour) A. Chinzei Hachiro Tametomo (1139-1170), a skilful archer, was exiled to the island of
Oshima. He is reputed to have prevented a smallpox demon from landing there. His image was

hung on the walls of Japanese homes to help to protect them against smallpox. B. Drawing of

patients with smallpox in Mexico in the year 1538. ¢. K’ang Hsi, Emperor of China, 1661-1722.
Although the third son, the pockmarked K’ang Hsi was chosen as emperor after his father died

of smallpox in 1661. Unlike previous Manchus, he variolated his children and his troops. ........c..c........ 221

(Colour) A. T’ou-Shen Niang-Niang, the Chinese goddess of smallpox. B. Ma-chen, the god who
heals the scars of smallpox. €. Pan-chen, the god prayed to in black smallpox. .........cccceeveereerienienennene 222

(Colour) African gods of smallpox. A. Sopona, smallpox god among the Yorubas of western
Africa. B. Yorubas who were taken to South America as slaves took their gods with them.
Sopona was in time transformed into Omolu/ObaluaYe. .........c.cecvieierieriiiieeieie e 223
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Plate 6.1
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Early Efforts at Control: Variolation, Vaccination, and Isolation and Quarantine

(Colour) Engravings by George Kirtland of coloured drawings made in 1801 by Captain C.

Gold, showing the appearance of the local lesions at various times after variolation and

vaccination. They were published by Kirtland in 1806 and independently reproduced from the

original drawings in the Jenner Centenary Number of the British medical journal, published on

23 May 1896. Variolation and vaccination are represented on the 5th and 7th days after

TOCUIALION. ..uvintitiieteteet ettt ettt ettt et ettt et st b sttt et e st s bt s bbb et et et et et esaennene 248

(Colour) The Gold-Kirtland drawings. Variolation and vaccination on the 9th and 11th days
ATEET INOCUIATION. ..evviiieiieii ettt et et e et e st e esbestee bt esaesstenseensesseensessaasseessesseessenssenses 249

(Colour) The Gold-Kirtland drawings. Variolation and vaccination on the 13th and 14th days
ATEET TNOCUIATION. ..eutiiiiiiiiiitett ettt st b e et h et e e sbe et sbt e bt eabesbeenaeeanenaes 250

(Colour) Edward Jenner (1749—1823). Pastel portrait by J. R. Smith in 1800. .........c.cccoeviecierreirennnne. 251

Lady Mary Wortley Montagu (1689-1742). Suffered from smallpox in 1715 and was left
severely pockmarked. Learned of variolation in Constantinople. Her daughter was the first
person to be professionally inoculated in Great Britain, in 1721, ....cc.oociiiiiiiiiiiiinieceee e 254

John Haygarth (1740-1827). Published excellent disease statistics for the city of Chester and
developed a plan for the extermination of smallpox from Great Britain by general variolation
ANd the 1SOlAtION OF CASES. .uviiieiiitieiiieiectieie ettt e et e st e e et e st esaeeteeseessesseensesseeseessesseassesssessenssenses 256

Reverend Cotton Mather (1663—1728). Had learned about variolation from his African slaves
in 1706 and arranged for Dr Zabdiel Boylston to carry out the first variolations in North
AMETICa TN 1721 e 257

Jenner’s forecast of smallpox eradication. Origin of the vaccine inoculation, 1801............ccoeevvirveenene 259

Accidental cowpox lesions on the hand of Sarah Nelmes (case X VI in Jenner’s Inquiry) from
which material was taken for the vaccination of James Phipps in 1796...........ccccoeoiiiininiiniininceeee 260

The Jenner Museum. Edward Jenner bought The Chantry in Berkeley, Gloucestershire, in 1785
and lived in it until he died in 1823. The original cottage dates from 1384 at the latest. Purchased
by the Jenner Trust in 1983, the building has been completely restored. The museum was opened
on 10 May 1985 and commemorates Jenner, the development of the science of immunology, and
the eradication Of SMALIPOX. .....eeruirieriieie ettt ettt ettt et et esae e e esee s st eneessee st eneenseensesseensens 261

Benjamin Waterhouse (1754—1846). The first professor of medicine in the United States of
America, he carried out vaccinations in Boston in 1800 and interested President Jefferson in
PTOMOTING VACCINALION. ....tteutiitietieiteitieste ettt et ettt te st eaeesbee bt eaeeshe e bt eatesbeenbeeatesbeenteeatesaeentesanesbeensenseensens 262

Wood engraving from Harper’s weekly, 23 April 1870, showing a general vaccination day at the

Paris Academy of Medicine. Arm-to-arm vaccination had been superseded by vaccination from

the cow after the discussions of the Medical Congress of Lyons in 1864.............cccoecevieniiiieniiecienieiens 266
Production of vaccine in calf, 5 days after inoculation. (From Depaul, 1867.)......cccccerieierienienieneeene 267
(Colour) A. Arm-to-arm vaccination, as practised in Europe. Painting by Charles Desbordes,

La vaccine, 1822. B. Insufflation of powdered smallpox scabs by the intranasal route, as

practised with variola virus in ChINa..........coceviiiiiiiiiiii ettt sttt 268
(Colour) A. French engraving, c. 1800, depicting the newly discovered process of vaccination. B.

English engraving by James Gillray, 1802, reflects the scepticism with which vaccination was

received initially iN SOME QUATTETS. ........eeiueeierieiiieeieetieie et ete st ee et e st eteeeeesteetesneesteensesseesseensesseensens 269
William Woodyville (1752—1805). Director of the London Small-Pox and Inoculation Hospital at

the time of publication of Jenner’s Inquiry. Many of his early vaccinations, carried out in the

presence of cases of smallpox, were associated with generalized rashes, a source of confusion

until they were recognized as being caused by Variola VIIUS...........ccveveerierieiienieneeieseesie e seeee e 275
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Chapter 8

Plate 8.1

Developments in Vaccination and Control between 1900 and 1966

The preparation of smallpox vaccine at the Vaccine Production Institute, Dhaka, Bangladesh................ 280

A. Apparatus developed by Camus and Fasquelle and used for the preparation of freeze-dried
vaccine from 1917 onwards. B. Apparatus developed by Hornibrook (1949) for preparing freeze-
ArIEd VACCINE. .....viiiiiii e 284

A. Apparatus used by Otten (1927) for evacuating ampoules containing air-dried vaccine before
sealing. B. Commercial development of Hornibrook’s apparatus used for making freeze-dried
vaceing in Pert in the €arly 1950S.......ccuiiiiiieieie ettt sttt e e e teebessaesbeeasesseensees 285

Leslie H. Collier (b. 1921). As a graduate student at the Lister Institute of Preventive Medicine,

Elstree, Herts., England, in the early 1950s Dr Collier developed the method of freeze-drying of

vaccinia virus that was subsequently adapted to large-scale freeze-dried vaccine production in

many laboratories throughout the WOrld. ............ccooiiiiiiiiie e 287

Instruments used for vaccination before the introduction of the bifurcated needle. A. Rotary
lancet. B. Vaccinostyle, used for scratch vaccination. €. Straight surgical needle, used for
vaccination by scratch or multiple pressure method ...........oceeceiieiiiiiniii e 293

Lesions in a Pakistani child due to use of the rotary lancet, with insertions at 4 separate sites................. 294

(Colour) Skin reactions after primary vaccination and late revaccination (several years after
primary vaccination) by the multiple pressure method and jet injector. .........ccoceeviriereeninienenieneeene 297

(Colour)) Severe complications of vaccination. A. Eczema vaccinatum in the unvaccinated

contact of a vaccinated sibling. B. Progressive vaccinia, which was fatal, in a child with an
immunodeficiency. €. Generalized vaccinia, 10 days after vaccination; benign course, no

scarring. D. Auto-inoculation With VACCINIA VITUS. ......cccueiieriiiierieie ettt 298

Abram S. Benenson (b. 1914). United States expert in immunology and communicable

diseases, who carried out studies on methods of evaluating responses after vaccination and

planned trials of attenuated vaccines. He was a consultant to several WHO committees on

smallpox eradication and was instrumental in developing the vaccine production laboratory in

Dhaka, Bangladesh. ..........cciiiiiiiieieee ettt ettt st eneesaeenne e 299
C. Henry Kempe (1922-1984). As Professor and Chairman of the Department of Pediatrics at

the University of Colorado Medical Center, Denver, USA, Kempe was a major figure in the

investigation of complications of vaccination in children in the USA during the 1950s and

1960s. He also participated in the extensive investigations of smallpox carried out with

Dr A.R. Rao in Madras, India, over the Same Period. ...........cceecuirieriieiiiiiene et 309
The first International Certificate of Vaccination against Smallpox, developed by the

International Sanitary Convention N 1944, ...........c.oocieiiiiiiiieieeierit ettt eae st sbeenaesaeessenes 312
A. The form proposed to the Fourth World Health Assembly in 1951, by the committee drafting

the International Sanitary Regulations. B. The revised form approved by the Health Assembly.............. 313

The Incidence and Control of Smallpox between 1900 and 1958

Charles Value Chapin (1856—1941) was Superintendent of Health of Providence, Rhode Island

(USA), from 1884 to 1932. A nationally renowned figure, he imaginatively translated newly

emerging concepts of the epidemiology of infectious diseases and methods for their prevention

into public health adminiStrative PractiCe. .........cevieriiiierieriieiereete sttt sttt s 331
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Plate 9.7

Plate 9.8

Plate 9.9

Development of the Global Smallpox Eradication Programme, 1958-1966

Viktor M. Zhdanov (b. 1914). Academician and Deputy Minister of Health of the USSR,

1955-1960, proposed to the World Health Assembly in 1958 that WHO should undertake the

global eradication of smallpox. Many epidemiologists whom he trained while Director of the

Ivanovsky Institute served as WHO staff and consultants for the eradication of smallpox. ..................... 367

William Crawford Gorgas (1854—1920), after successfully freeing Cuba and Panama of yellow

fever, encouraged the Rockefeller Foundation to support a global effort to eradicate the disease.

Launched in 1918, with Gorgas as director, this work was the first serious attempt to eradicate a

human disease. Its principal technology, vector control, became the basis of subsequent efforts

to eradicate the mosquito vectors of malaria and other diS€ases. .........ccccoevevenininininininincceees 375

Fred Lowe Soper (1893—-1977) was the most ardent proponent of the policy of disease

eradication. While on the staff of the Rockefeller Foundation, he directed the yellow fever

eradication programme in Brazil in the 1930s, a programme he transformed into one designed to

eradicate the principal mosquito vector (4edes aegypti). Subsequently, he directed programmes

to eradicate infestations of Anopheles gambiae in Brazil and Egypt. As the Director of the Pan

American Sanitary Bureau, 1947-1959, he was instrumental in persuading the Pan American

Sanitary Organization to embark on regional programmes for the eradication of 4. aegypti,

SMallpox, yaws and MAlATIA. .......ccoiiiriiiiiie e ettt et sttt s be et bt aes 378

Emilio J. Pampana (1895-1973), a distinguished Italian malariologist, in 1948 proposed the

global eradication of malaria, a commitment adopted by the World Health Assembly in 1955. He

was on the WHO staff from 1947 to 1958, first as chief of the malaria section, later as the first

Director of the Division of Malaria EradiCation. ............ccecevieriiienieiiiiienieieeieiceee e 380

Brock Chisholm (1896—-1971), the first Director-General of WHO, 1948-1953, proposed to the

World Health Assembly in 1953 that a programme of global smallpox eradication should be

undertaken by WHO. Considered then by delegates to be too “vast and complicated”, the

initiative was rejected, not to be reconsidered until 1958. Meanwhile, a programme was started

in 1955 for the global eradication of Malaria. ............ccooceeiiiriiiieieiee e 392

Marcolino G. Candau (1911-1983), the second Director-General of WHO, 1953—-1973, was

largely preoccupied with the difficult and costly task of the global eradication of malaria

throughout his tenure. The programme, started in 1955, began to experience serious problems in

the mid-1960s and was transformed into a control programme in the early 1970s. The global

smallpox eradication programme began and was intensified during his period of office. ..........c.cuc........ 399

A display prepared for the WHO Regional Committee for South-East Asia in 1964. The strategy
at that time focused wholly on vaccination and on achieving “100% coverage”. No mention was
made of the reporting of cases or the containment of OUtbreaks. ..........ccoouevieriiiieniiiiiienicce e 404

Karel Raska (b. 1909), a distinguished Czechoslovak epidemiologist, served as Director of the

Division of Communicable Diseases in WHO Headquarters from 1963 to 1970. He was a

staunch advocate within the Organization of global smallpox eradication, and played an

important role in launching the Intensified Programme in 1967. He had previously been Director

of the Institute of Epidemiology and Microbiology, in Prague, which contributed a number of

the epidemiologists, including Jezek (Plate 10.12), who worked for the Intensified Programme............. 406

Alexander Duncan Langmuir (b. 1910), as director of the epidemiology programme at the
Communicable Disease Center, Atlanta, GA, USA, from 1949 to 1970, developed the concept of
surveillance and its application to the control of communicable diseases in the USA. This

approach was introduced in 1967 in the Intensified Programme. ............ccccooeerieiiiiieniiieniec e 411
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Chapter 10 The Intensified Smallpox Eradication Programme, 1967—1980

Plate 10.1

Plate 10.2

Plate 10.3

Plate 10.4

Plate 10.5

Plate 10.6
Plate 10.7

Plate 10.8

Plate 10.9

Plate 10.10

Halfdan T. Mahler (b. 1923) took office as Director-General of WHO in July 1973. His long
career in international public health had included almost 10 years as a senior WHO officer with
the Indian national tuberculosis programme. This involved the application of methods of
operations research that proved valuable when, as Chief of the WHO Tuberculosis unit,
1962-1969, he worked with the Smallpox Eradication unit to overcome the problems of the
simultaneous administration of BCG and smallpox vaccines. He had been an Assistant Director-

General Of WHO fTom 1970, .....oouieiieeieiieieeieieee ettt ettt ettt et et e st ebesteesseenaessaeseessesseessenss 429
Milton P. Siegel (b. 1911), Assistant Director-General of WHO responsible for administrative
and financial Matters, 1947—19T 1. ....coorii oottt ettt eeve e e be e e eetree e e traeeenaraeeeetreeeennes 429

Administrative staff at WHO Headquarters who played an especially important part in

supporting the smallpox eradication programme. A. Adriano M. Imbruglia (b. 1925), Chief,

Budget, 1971-1984. B. Irwin T. Brooks (b. 1916), Chief, Supply Services, 1968—1977.

c. Alistair J.S. Taylor (b. 1923), Chief, Administration and Finance, WHO Regional Office for
South-East Asia, 1972—1975; then Chief, Personnel, 1975-1983. p. John F. Carney (b. 1920),

Chief, Finance and Accounts, 1972—1980.........ccuiiiiuiiiiiiiee ettt e et eeatee e eeneeeeennes 430

Participants in the meeting of the WHO Expert Committee on Smallpox Eradication in

November 1971. The chairman (right) was Francis C. Grant (b. 1924) of the Ministry of Health

of Ghana, who had been a smallpox eradication consultant for WHO in Burma in 1970. The

rapporteur was Paul F. Wehrle (b. 1921), a United States professor of paediatrics who had

helped to establish the global eradication programme while serving as a WHO consultant in

GENEVA, 19091970, ...ocooreiiieiee et ettt et et et e e e et e e e et e e e e tae e e eeae e e eetee e eereeeeetreeeetreeeeaes 432

Staff of the Smallpox Eradication unit at WHO Headquarters. A. Donald Ainslie Henderson

(b. 1928), Chief, 1966-1977. B. Isao Arita (b. 1926), Medical Officer, 1965-1976; then Chief,
1977-1985. c. John S. Copland (b. 1930), Administrative Officer, 1967-1977.

D. John F. Wickett (b. 1944), Technical Officer, then Administrative Officer, 1970-1980, and
consultant, 1983—1987. E: Susan E. Woolnough (b. 1948), secretary to Henderson and Arita.

1970-1985. F: Celia 1. Sands (b. 1945), secretary, 1969—1981. ........cccoveririrenenenenieneneeeeeene 433

Kit provided by WHO for the collection and dispatch of virological specimens............cccceveerieeiereennenne 434

A. Nicole Christiane Grasset (b. 1927) served as adviser for smallpox eradication in the South-

East Asia Region of WHO, 1970-1976, succeeding Jacobus Keja who had been an adviser

there from 1967. B. Ahmad J. Hajian (b. 1920) was the smallpox eradication adviser in the

Eastern Mediterranean Region of WHO, 1971-1977, replacing Ehsan Shafa (Plate 10.12). .................. 436

(Colour)) A. A pictorial guide to the diagnosis of smallpox in African patients, published by

WHO in 1969, which included pictures of patients with chickenpox for comparison.

B and c. WHO issued posters with ample white space in which messages could be overprinted in

local languages. The patient in B was photographed in Zaire, in € in Pakistan. The reward poster,

¢, overprinted in Indonesia, says: “5000 rupiahs to the first person who discovers a real case of

smallpox. Please report to the head of the community or the local health inspector and ask about

THE TOITIIS.” ... e 439

(Colour) The left-hand portion of a large wall poster that contrasted the rashes of smallpox and
of chickenpox on 4 areas of the body. English. French and Portuguese versions of this poster
WETE Prepared 1N 1970, ..c..ooiuiiiiiiiieitei ettt ettt et bttt st sb et she et e e b et e 440

(Colour)) The right-hand portion of the poster in Plate 10.9. The text and drawings at the bottom
gave simple indications by which to distinguish the signs and symptoms of smallpox from those
o) e 1103 G311 1 > ST 441
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Plate 10.11

Plate 10.12

Plate 10.13

Plate 10.14

Plate 10.15

Plate 10.16

Plate 10.17

Plate 10.18

Plate 10.19

Plate 10.20

(Colour) The front and back of two versions of the shirt-pocket-size WHO smallpox recognition

card produced in 1972. They were first used in India, and tens of thousands were eventually

distributed to search workers throughout the subcontinent. The first version (upper pictures) was

selected to portray a patient with relatively mild smallpox; it is a reduced version of the larger

card shown in Plates 10.29 and 10.30. ......ccccoeririririnininenerenereseste ettt 442

A. Zdenék Jezek (b. 1932) was attached to the WHO Regional Office for South-East Asia in

1972, working for smallpox eradication in India. He later served in Somalia, before joining the

Smallpox Eradication unit at WHO Headquarters in 1980 and succeeding Arita as Chief of the

unit in 1985. B. Ehsan Shafa (b. 1927) was the smallpox eradication adviser in the Eastern

Mediterranean Region of WHO, 1967-1971, and then served with the Smallpox Eradication unit

at WHO Headquarters UNtIL 1977 ...c..coiiiiiiiiiiiieiiene ettt ettt ettt st s 443

The contribution of the international staff who participated in the eradication of smallpox was

given sincere if informal recognition by their promotion to the mock “Order of the Bifurcated

Needle”, accompanied by an official-looking certificate and a hand-made lapel pin. The pins

were fashioned from bifurcated needles in the form of an “O” to symbolize “Target Zero”, the

0bjectiVe Of the PIOGIAIMIMIE. .......oouiiiieiiiiieieeiiet ettt et ettt et et e sttt st ettt e s bt entesaeenbeennennes 445

Two delegates to the World Health Assembly and members of the Executive Board of WHO

who were strong advocates of smallpox eradication. A. S. Paul Ehrlich Jr (b. 1932). Surgeon

General of the United States Public Health Service. B. Dimitrij D. Venediktov (b. 1929),

Deputy Minister of Health of the USSR, ......cc.coiiiiiiiiieeeeeeee e 447

Participants in the first interregional seminar on smallpox eradication held in Bangkok,
Thailand, 11-16 December 1967.

Left to right, front row: A M. Khan (Pakistan), A.R. Rao (India), M.K. Singh (India),

S.A. Mallick (Pakistan), D.A. Henderson (WHO), E. Na Bangxang (Thailand), S. Falkland
(WHO), J. J. Dizon (Philippines), I. F. Setiady (Indonesia), U Thaung (Burma).

Middle row: Z. Rahman (Pakistan), C. Rubinstein (WHO), C.H. James (United Kingdom),
J. Singh (Malaysia), K.S. Ramakrishnan (India), G.P. Nikolaevskij (WHO), W.H. Foege
(USA), J. Keja (WHO), B. Ignjatovic (WHO), F.G.L. Gremliza (WHO), B. Wirjodipoero
(Thailand), J.C. Pitkin (WHO), Khin Mu Aye (WHO), K. Chatiyanonda (Thailand),

S. Somachai (Thailand).

Back row: C. Patanacharoen (Thailand), A. Prajapati (Nepal), J.S. Copland (WHO),

T.M Mack (USA), G.H. Waheed (Afghanistan), B. Chantasut (Thailand), E. Shafa (WHO),
R.M. Lyonnet (WHO), Y.K. Subrahmanyam (India), S. Singh (WHO), P. Tuchinda
(Thailand), T. Phetsiriseng (Lao People’s Democratic Republic), N.D. Tiep (Viet Nam),

P. Kunasol (Thailand), C. Debyasuvarn (Thailand). .............ccoocieiiiiiinieiiiieice e 449

A. Lawrence K. Altman (b. 1937), correspondent for the New York Times, had been an

epidemiologist with the measles control programme in western Africa in 1964-1965.

B. James Magee (b. 1929) was the public information officer with the Smallpox Eradication

unit, 1978-1980. ¢ and D. Joan Bush (b. 1928) and Peter Ozorio (b. 1928) served in New York

as public information officers attached to the WHO Liaison Office with the United Nations. ................. 450

A montage of newspaper articles published in 1978 .........ccooiiiiiiiiirieieee e 451

(Colour) The smallpox eradication programme was presented in several issues of World health,
an illustrated magazine published in many languages by WHO and directed to the general
S1010) 8 (<O OO SO RTRUSTSRR PO 453

(Colour) Postage stamps depicting smallpox eradication activities issued by western and
northern African countries between 1968 and 1975. The Libyan stamps at the lower right take up
the theme of World Health Day, 7 April 1975: “Smallpox: Point of No Return”...........ccccoeeveviveienieenene 454

(Colour) Postage stamps issued in 1978 by Brazil, Egypt, Iraq, Ireland, Kuwait and Lesotho to
celebrate the eradication 0f SMAIIPOX. ....cc.eeiiiiiiiiiiriie et 455
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(Colour) Postage stamps issued in 1978 by Malaysia, Maldives, Mozambique and Nigeria to
celebrate the eradication Of SMAIIPOX. ....cc.eeiiriiiiiiiiieee e et 456

(Colour) Postage stamps issued in 1978 by the Philippines, Senegal, Togo, Tunisia and the
United Nations to celebrate the eradication of SMallPOX.......cccevuerieriieiiirierieie et 457

(Colour) A. A proof set, presented to the Director-General of WHO by the United Nations, of

sterling silver medals struck to celebrate the eradication of smallpox. The medals were issued on

31 March 1978 in the 5 original official languages of the United Nations in conjunction with the

stamps shown in Plate 10.22. B. In May 1980, when the Thirty-third World Health Assembly

had formally declared the global eradication of smallpox, each delegation to the Health

Assembly received a set of commemorative medals in the 6 official languages of WHO................c....... 458

Ryoichi Sasakawa, President of the Japan Shipbuilding Industry Foundation, presents a cheque

for US$500 000 to F.J. Dy, Director of the WHO Regional Office for the Western Pacific in

November 1975. Masami Tanaka, Minister of Public Health of Japan, stands between them.

The Foundation later increased its support to WHO for smallpox eradication to a total of nearly

US$1.8 million, the largest amount given by a nongovernmental 0rganization.............cccceevevverververvenennen 468

Refugee camp for Ethiopians in Djibouti. Special vaccination campaigns were regularly
conducted in such camps to prevent outbreaks of SMallPOX. .....ocvevuriiiiieiiiieriee e 486

An “advance man” meets with village elders in Ethiopia to demonstrate vaccination and to
EXPlain the PrOZIAMINIC. ... c.vieuieeeieiieieeiieteeieett et e ettestteaeette st esaeeteeseesseestesseassesssenseessenseenseeseensesssessenssenses 488

A vacCINAtion tally SHEEL. ......cueiiiiiiieeiee ettt sttt ettt ettt eneesne et e 489

Careful questioning of villagers could usually reveal the source of infection of the first case in an
outbreak of smallpox, but it was not always easy to tell from their directions where and how far
away the person concerned Might DE. .......cocueiiiiiiiiiiiiiiii et 495

(Colour) Front of the WHO smallpox recognition card that was widely used from 1971 in
endemic countries. Smallpox eradication workers searching for cases would show the card and
inquire whether anyone had seen a person with a similar rash............ccoceviiieriniiicen e 499

(Colour) Reverse of the WHO smallpox recognition card. It was on heavy-duty A4-size paper
and cased in plastic for protection, unlike the pocket-sized version shown in Plate 10.11. In
Ethiopia, a variant was used that showed an Ethiopian patient with variola minor. ..........c.cceceveereennenne. 500

Schoolchildren in Somalia (A) and in India (B) are shown the WHO smallpox recognition card
and asked if they know of cases. Information about possible cases within a radius of 10
kilometres or more was frequently obtained in thiS Way........ccccceeirierieiieeiierieeieetee e 501

Search workers used loud hailers at weekly markets, such as this one in Ethiopia, to seek
information about possible cases 0f SMAIIPOX. .....cccueriiriiiiiriiiiiiee e 502

Checking a bus station in Chotanagpur, India, for cases of smallpox. Regular checks of travelers
by surveillance teams provided information about possible outbreaks over a wide area. ..........cccccoceenenee 504

Publicizing the reward for reporting a case of smallpox. A. Repainting a poster in Bangladesh to

show an increase in the amount of the reward. B. Painting a reward notice on a vehicle in

Kashmir, India. c. Advertising the reward on an elephant in Assam, India. b. Hanging a reward

POSEET TN SOMIALIA. ...ttt ettt b et eat e s bt et satesb e et e saee s bt et e sbe e besatenbeenrenae 505

In some villages and towns, as here in Barisal, Bangladesh, search workers made a special mark
on the wall of every fifth or tenth house. This was evidence for the assessment teams that the
area had DEEN VISIEEA. .....eoueruiriiriiiiriirieeeet ettt ettt sttt ettt nnens 506

Leaders of nomadic groups in Somalia were issued with special cards on which search workers
recorded when and where they had contacted the Sroup..........ccceeceriieiiiiienieieeiee e 507
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Chapter 11

Plate 11.1

Plate 11.2

Plate 11.3
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The ceremonial presentation of a reward for discovering a case of smallpox in Kuralia,
Bangladesh. The formality of a public occasion lent dignity to such events and attracted
AUENTION 10 ThE TEWATAS. ..ottt ettt ettt be st sbesb e s b st et et et et eseenseneene 508

A sketch map of an infected village, prepared for containment activities in Bangladesh. All the
houses were numbered; arrows indicated the order in which the houses were to be searched. ................. 510

A. Programme staff move from house to house to seek out cases and to register all persons

resident in an Indian village. B. A WHO epidemiologist, L.B. Brilliant, shows the smallpox

recognition card in Bihar State, India, and inquires about possible cases in the area. c. A

surveillance worker records the discovery of an 8-year-old boy with smallpox in Sidamo,

ERIOPIA. ¢ttt b et h bt et sh et ehe e b st bt et st e naeente et 511

A. A smallpox isolation hut in Baidoa, Somalia. B. An isolation camp for smallpox patients in
English Bazar, West Bengal State, INdia.........cc.coccoiiirininininininencnenescecsceescsesesese e 512

Form for outbreak investigation which provided in the upper part for basic data about cases and,
in the lower, for plotting them by date of onset to show the spread from patient to patient. The

roman numerals indicate the generations 0f CASES. .......cccvevuieieriieiienieie ettt eae e aeseee e e 514
(Colour) Smallpox in the world, 1967: endemicity in 31 countries Or territories. .........coccereerrerrerveenenne 519
(Colour) Smallpox in the WOrld, 1968. .........ccoeiiiiiiieeeeeee ettt seeens 521
(Colour) Smallpox in the WOrld, 1969. ........c.coiiiiiiiiee et 523
(Colour) Smallpox in the WOrld, 1970. .....cccooiiiiiiieeee ettt 525
(Colour) Smallpox in the world, 1971: eradication from Brazil. ...........cccocceviriiininniniiniiniceceee, 527
(Colour) Smallpox in the world, 1972: eradication from Indonesia. .........ccoceecuereenenienenienienenieneenne, 529
(Colour) Smallpox in the WOrld, 1973, .....occiiiieiieieeee ettt ettt ettt seesaeeeaenneens 531
(Colour) Smallpox in the WOrld, 1974 .....cc.ooiieieee ettt ettt ee s e s ens 533
(Colour) Smallpox in the world, 1975: eradication from continental ASia...........ccocceevereereeiereerieeenne. 535
(Colour) Smallpox in the world, 1976—1977: global eradication. ............c.cceceeeuereereriieneeeniereeeeene 537

Smallpox Vaccine and Vaccination in the Intensified Smallpox Eradication
Programme

Sample questionnaire circulated by the Smallpox Eradication unit in 1967 to all identified
smallpox vaccine producers in countries accessible to WHO. ........ccoooiiiiiiiiiiiiniceee e 544

Robert James Wilson (b. 1915) was director of the WHO Reference Centre for Smallpox
Vaccine for the Americas, located in the Connaught Medical Research Laboratories, University
1) 30 0} () 11 I O 4 F- T £ H RPN 548

Jan Spaander (b. 1914). Director-General of the National Institute of Public Health in
Bilthoven, Netherlands, 1950-1980. He greatly facilitated the operations of the WHO
International Reference Centre for Smallpox Vaccine established in the Institute. .........cccceververeenennne. 548

Members of the Seminar on Vaccine Production, at the final meeting from 28 to 30 March 1968,

at the Wyeth Laboratories, Philadelphia, Pennsylvania, USA.

Left to right, front row: P. Fenje (Canada), S.S. Marennikova (USSR), A.C. Hekker

(Netherlands), J.H. Brown (USA), R.J. Wilson (Canada) and I. Arita (WHO).

Back row: F.M. McCarthy (USA), M.Z. Bierly (USA), H. Tint (USA), V.N. Milushin

(USSR), A. Bernstein (USA), C. Kaplan (United Kingdom), D.A. Henderson (WHO),

B.A. Rubin (USA) and A.K. FONtes (USA). .....cooiiiiiieiieie ettt 551

A. Vaccine production in calf skin in Bangladesh, using the scarifier developed by Wyeth
Laboratories, Philadelphia, Pennsylvania, USA. B. Enlarged view of scarifier. ............ccccoevvereevrineennnne 552
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Dimitrij Slonim (b. 1925), of the Institute of Sera and Vaccines, Prague, Czechoslovakia,
contributed to methods for the accurate assay of vaccine and was a member of the Seminar on
VaCCINE PrOQUCTION. .. .eeutiiiieiiieit ettt ettt ettt ettt et e st e teesbe s st ebeesaesstesseensesseenseessesseensesssensenssenss 553

Freeze-driers of the type used for the manufacture of smallpox vaccine. A. Centrifugal freeze-
drier and secondary drier, with manifolds. B. Centrifugal carrier plate assembly. C. Sealing
headers for ampoules on secondary drier. D. Shelf-type freeze-drier. ..........coceveeviinieniniienieeeieeeee 554

Nelja N. Maltseva (b. 1934), a member of the WHO collaborating centre in the Moscow
Research Institute for Viral Preparations, USSR, was active in laboratory diagnosis and research
and worked as a consultant on vaccine production in several COUNLIICS. .........ccceeevereerieererieerierererieeenennes 555

Anton C. Hekker (b. 1928) was head of the WHO International Reference Centre for Smallpox

Vaccine at the National Institute of Public Health, Bilthoven, Netherlands, established in 1967.

He provided invaluable help in ensuring effective quality control of vaccine used in the global

smallpox eradication programme and in helping manufacturers in endemic countries to produce
high-qUAlity VACCINE. ....c.eouiiiiiiiiiiiicietee ettt 562

(Colour) Production of freeze-dried vaccine, as illustrated in postage stamps issued by Guinea in
1973 to celebrate the 25" anniversary of WHO. ..........cccooveiiuiueueeieieeeeeeeeceeee oo 565

(Colour) Posters promoting vaccination during the Intensified Smallpox Eradication

Programme. A. India. B. Indonesia. c. WHO brochure illustrating the technique of vaccination

with the bifurcated needle, which was widely diStributed.............ccevieviiiieniecieeiee e 566
Vials and ampoules of freeze-dried smallpox vaccine made in Brazil, Canada, Guinea, India,

Netherlands, Thailand, USA and USSR, and used in the Intensified Smallpox Eradication

PIOGIAIMNIMIC. ...ttt ettt ettt e bttt st e s bt e at e s at e st e embesaee bt entesute bt easesbeenbesnnenbeennenee 567

Benjamin Arnold Rubin (b. 1917) invented the bifurcated needle while working at Wyeth

Laboratories, Philadelphia, Pennsylvania, USA...........cccooiiiiiiiriei ettt 568
Vaccination with the bifurcated needle. .........ocoeviririnininiiniiin e 570
WHO bifurcated needles and plastic CONLAINETS. .......c..ccueiiriiiiiiiriiniiieieeeee e 573
The Ped-o-Jet jet injector. A. In use in Nigeria. B. Assembled in case for transport. ...........cccccevveeenennee 575

South America

Peruvian vaccinators pose under a banner at the conclusion of a training programme in 1968.
Both smallpox and BCG (tuberculosis) vaccines were given; hence the banner reading “For a
Peru Free of Tuberculosis and SMallPOX™.......cc.ecueriieiiirieiieeiesiieie et eieseeseetesseesessaesseessesseensesseessenes 596

Peru conducted an extensive vaccination campaign throughout the departments of the Amazon
basin where the risk of importations of smallpox from Brazil was greatest. In these areas, the
teams relied heavily on boats for transport, like the specially assigned launch shown here. .................... 598

Posters were produced in many countries. This one in Colombia says, “Smallpox vaccine
protects the Whole family™. .......cooiiiiiiee ettt ettt et st e st eseeenseeneeneeas 601

The demonstration in 1965 of the efficacy of the jet injectors provided an important stimulus to
Brazil to undertake an effective national smallpox programme. This device could vaccinate as
many as 1 000 persons €ach NOUT. ........cc.coeviiiiiiiiiiiieeeee e 603

Leo Morris (b. 1935), a statistician, worked with Henderson at the Communicable Disease

Center during 1966 for the programme in western and central Africa. He joined the programme

in Brazil in 1967 as a WHO staff member and was instrumental in developing the national

weekly surveillance report and in promoting the investigation of outbreaks, including the one at
Branquinhas, which demonstrated the need for continuing assessment of the vaccination

0TV 010X 1 DO TSRS 606
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Oswaldo Jose da Silva (b. 1907), in the centre, was director of the national programme in

Brazil, 1967-1968. A former malariologist and PAHO staff member, he was a skilful

administrator and was responsible for the establishment of Brazil’s national vaccination

campaign structure. With him are K.S. Ramakrishnan from the WHO Regional Office in New

Delhi and John Copland, administrative officer of the Smallpox Eradication unit in Geneva

TTOM 19607 10 1977ttt ettt b et sttt et b bbbt et et et et et e b ententens 607

Clovis H. Tigre (b. 1938), director of the programme in Rio Grande do Sul State, developed one

of the 4 special state surveillance programmes in Brazil which demonstrated the need for

national surveillance. The Rio Grande do Sul programme was exceptionally effective and

eventually incorporated the administration of many other vaccines, a forerunner of WHO’s later

initiative, the Expanded Programme on Immunization. ..........c..coceeerierienienienieninenenenesieesiesesesesenens 611

Brazil: standard reporting form for epidemiological investigations. Here translated into English
FrOM the OTIZINAL ....eiitiiiiiiee et ettt e b et h et e e sae et saee s bt et e sbeebeennennes 613

Well-organized, intensive publicity campaigns drew large numbers of people to vaccination
sites. A. Health centre in Cambe, Parana State, in 1970. B. Vaccination post (posta de vacinagdo)
in a commercial centre in GOids State i 19609 .....c..cciviiiriiiiinirireere e 617

In 1970, state surveillance units were established throughout Brazil to improve the reporting and
investigation of suspected cases. The provision of uniforms, an important fringe benefit, also
SEIVEd t0 ENNANCE MOTALE. ....c.viiiiiiiiiietetet ettt ettt ettt a e b b a e nenennenn 620

Claudio do Amaral (b. 1934) speaking at the inauguration of the Maranhdo State programme,

1969. With him is the Governor, José Sarney, who became President of Brazil in 1985. After 3

years’ service in organizing state vaccination campaigns, do Amaral became the national

programme director and developed Brazil’s morbidity reporting System. ........c..cecueveerieriiereenienieneennenne 620

Indonesia

Several national and intercountry seminars on smallpox eradication were held in Indonesia. At
the concluding seminar, in September 1972, Julie Sulianti Saroso, Director-General for the
Control and Prevention of Communicable Diseases, presented an award to Nyoman Kumara
Rai, who had directed the Indonesian Programme since April. Standing behind the Director-

General are 2 WHO advisers, G.G.O. Cuboni (far leff) and W.L.R. Emmet. ...............ccccorvnnnnnne. 630
Ignatio F. Setiady (b. 1929), Director of Communicable Disease Control, at the 1967 WHO
seminar in Bangkok, Thailand, where plans for the Indonesian programme were worked out................. 631

Petrus Aswin Koswara (1931-1974), directed the national programme until April 1972.
Standing at centre, he is speaking with Dr Hasan Anoez, Provincial Medical Officer in South
Sulawesi, and D.A. Henderson 1N 1071 ......cooooiiiiiiiiiiee ettt eeeaaaees 639

Biofarma laboratory, Bandung, (A) which produced smallpox vaccine for the programme. As

late as 1968, room-dried vaccine was still being prepared by the procedure introduced by Otten

in 1926. The vaccine pulp was dried in desiccators (B), after which it was put in vials which

were sealed under vacuum (C). The vaccine was remarkably heat-stable but difficult to produce

and was often contaminated With DACLETIA. ......c.ceeririririiiiiiieeecrer e 640

Reinhard R. Lindner (b. 1926) was the WHO smallpox adviser to the Indonesian programme
FTOM 19609 10 197 1. ettt ettt et e bt e b e e st e bt esae s st ebeenbesseensessaesseensessaessenssenns 644

Vaccinators in Indonesia moved from house to house, concentrating their efforts on young
children and infants who had not been vaccinated previously. For this work, the bifurcated
needle was especially valuable..........ccooiiiiiiiiiiiii e e 646

Schoolchildren parade in support of the national smallpox eradication programme in South
Y81 F e T T () 113 - SRR 652
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Misah Bin Inang (A), one of the last two smallpox patients in Indonesia, became ill on
23 January 1972. Facial pockmarks are apparent in this picture taken in 1979, but many persons

(B) were more severely affliCted. ......c.ooieiiiiiiiieieeieeeeeee e et

Afghanistan and Pakistan

For hundreds of years, variolation had been widely practised throughout Afghanistan by
hereditary variolators using kits such as these. Scabs were collected from a recovering patient
and kept in a container such as a metal box (A) or horn (B). Before inoculation, the dried scabs
were ground up, usually in a primitive mortar and pestle (B). A liquid such as honey or water
with spices was added and a drop of the suspension was applied to the skin. This was then
inoculated into the superficial layers of the skin, using a needle or lancet. Sometimes a special
strip of cloth (B) was used, and reused repeatedly, to bind the site of the incision until a pustule

A. Sayed M. Saidi (1923-1970), President of Preventive Medicine in the Ministry of Health of
Afghanistan, provided a new impetus to the programme in 1968. B. Arcot G. Rangaraj

(b. 1917) became the senior WHO adviser on smallpox eradication in Afghanistan in 1969 and,
with Abdul Mohammad Darmanger, his Afghani counterpart, directed Afghanistan’s first, and
highly effective, nation-wide health programme. He later served with the smallpox eradication

programmes in Bangladesh and in the Arabian peninsula. ...........cc.cccovieviiicienieniciecee e
Afghanistan: field assessment form, 1969. ..........ccooioiiieiiriiiieieeeeeee e

(Colour) An Afghan worker vaccinates members of a nomad family in their tent. ..........c.ccocceeneennnnne.

(Colour) A. A nomad encampment in the vast, sparsely settled central mountain plateau of the
Hindu Kush, Afghanistan. B. A Pakistani woman waves the traditional neem leaves over a sick
child. Throughout much of the Indian subcontinent, the leaves of the neem tree were believed to

have special healing powers OVer SMallPOX. ......cecuerieiiirierieieeierie ettt

A variolator demonstrates the traditional way of binding the site of inoculation after variolation.

The picture was taken in Afghanistan in 1970, .........ccooiiiiiiieieieeeee e

After a vaccination session, Pakistani schoolchildren hold their sleeves away from their arms to
allow the remaining vaccine lymph to dry off. This was the customary practice with liquid
vaccine in most countries, although vaccinations were equally successful if the excess moisture
was wiped off immediately. In many countries in which mass campaigns were conducted, only a
small proportion of the children attended school but they were often vaccinated at 6-month

intervals by vaccinators eager to fulfil the quotas set for them. ............occooveriniiiiiniiiieee

Participants in the training seminar in Karachi, Pakistan, in November 1972.

Left to right, front row: Khin Mu Aye (WHO), A.J. Hajian (WHO), A.K. Tabibzadeh (WHO),
A.W.Katpar (Pakistan), D.A. Henderson (WHO), E. Shafa (WHO), F. Jurji (Iraq).

Back row: N. Mohammad (Afghanistan), A M. Darmanger (Afghanistan), unidentified,

M.A. Dardmal (Afghanistan), M. Salehi (Afghanistan), G.D. Suleimanov (WHO),

V.V. Fedorov (WHO), unidentified. ...........ceceeieiiieiiiieiicieeieie ettt eeae e ese e seeens
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The goddess of smallpox has long been worshipped throughout the Indian subcontinent. She is

usually portrayed as a woman riding on an ass, carrying a broom in one hand and a waterpot in

her other arm. In northern India, she was known as STtala mata, $itala meaning the cool one,

and mata meaning mother. Though worshipped primarily by Hindus and Jains, in Nepal she was
incorporated in the Buddhist pantheon as Ajima, the mother of Gautama Buddha. Offerings

were made at temples dedicated to her and to images in the home; annual festivals were held on

her feast day. Beliefs and practices differed from place to place and the goddess was variously

considered to have powers to prevent or cure the disease as well as to inflict it..........ccocevveerireenennnne. 716

Medical officers at a primary health centre in Maharashtra State. Right: Mahendra K. Singh

(b. 1928), a Deputy Assistant Director-General of Health Services, who was the only medical

officer at the central level in India’s National Smallpox Eradication Programme from 1966 to

1972 and sustained the momentum of the work until additional senior Indian and WHO staff

could be assigned. He continued with the programme until the eradication of smallpox in India

had been certified in 1977 and was later appointed Director of the Central Bureau of Health

INEEIIIGEIICE. ...ttt bbbt b e a e bbb bbb 725

Members of an Indian/WHO team to assess the smallpox epidemic in Gujarat State in April

1970. Lefi to right: Andrzej J. Oles (b. 1923), an epidemiologist with the WHO Regional

Office for South-East Asia; Mahendra K. Singh; and G.J. Ambwani, Deputy Director of

Health and Medical Services of GUJarat State...........coceeveriiriirerienieieriene ettt 736

A. Alberto M. Monnier (1914 —1979), an epidemiologist, served as the WHO smallpox officer
in Rajasthan State from 1971 to 1976. B. Vlatcheslav A. Moukhopad fulfilled the same role in
Uttar Pradesh State from 1971 £0 1976, ..c..coueriiriiiiniininenereres et 738

Refugees from East Pakistan, many infected with smallpox, leave the Salt Lake Camp near
Calcutta in December 1971 to return to their newly independent country, Bangladesh. .......................... 750

Rabinder Nath Basu (b. 1928), Assistant Director-General of Health Services, was appointed

to direct the National Smallpox Eradication Programme in the autumn of 1972 and continued in

this capacity until after the certification of eradication in 1977. He subsequently directed the

development of India’s Expanded Programme on Immunization and later became the Director of

the National Institute of Communicable DISEaSES........cc.coueruiriiriiriiriinieniiieeseseresese e 751

Outbreaks of smallpox occurred among poorly vaccinated pavement dwellers in crowded urban
areas. The discovery and containment of such outbreaks were a continuing problem throughout
the course of the Intensified Programme. ...........cccoeiuieiiiiiiiiieieesee et 752

State review meeting in Lucknow, Uttar Pradesh, in 1975. Seated, left to right:

M.C. Chaturvedi, Additional Director of Medical and Health Services of Uttar Pradesh;

C.K. Rao. member of the Central Appraisal Team; J. M. McGinnis, WHO consultant from the

USA; M.1.D. Sharma, Commissioner of Rural Health for India; and N.C. Grasset, smallpox

adviser from the WHO Regional Office for South-East Asia. Standing: M. Dutta, member of

the Central APPraisal TEAML ....ccc.ooiiriiiiiriiieit ettt ettt et ettt et sb et eate st e eanesbeenre e 756

Project vehicles in Patna, Bihar State, at the beginning of the programme. ..........c..cccceecveviiiiniininenenne 758

Implementing the search programme required extensive field work by national and international

staff. A. Ram Rakha Arora (b. 1925), an Indian member of the Central Appraisal Team in West

Bengal. B. Left: Lawrence Brent Brilliant (b. 1944), an epidemiologist from the WHO

Regional Office for South-East Asia. Right: Anatolij N. Slepushkin (b. 1929), an

epidemiologist from the Smallpox Eradication unit at WHO Headquarters. ...........ccccoevvenenienieneniinnenns 762
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Mudi Inder Dev Sharma (b. 1919), the Commissioner of Rural Health for India, vigorously

and enthusiastically supported the programme from early in 1974 through extensive travel and

personal inspiration. He is using the WHO smallpox recognition card to ask villagers in Uttar

Pradesh State about possible cases of SMallPOX. ....c.eeiiriiriiriiniiiiiieee e 765

Karan Singh, Minister of Health and Family Planning of India from 1973 to 1977, provided
strong political support for the programme and for the surveillance-containment strategy. ............c..c..... 768

Jarl E. Tranaeus (b. 1923), Head of the Development Co-operation Office of the Swedish

Embassy in New Delhi from 1973 to 1978, persuaded Swedish authorities and the Indian

government’s Planning Commission of the need for substantial additional assistance to the

smallpox eradication programme at a crucial MOMENL............ccevuiriiriiriininiirieeeseeeeee e 769

The office of Tata Industries, Jamshedpur, became the smallpox eradication headquarters for
Chotanagpur Division, Bihar State............ccceviiiiiiiiiiiiiet et st 771

One of the 56 surveillance teams in Chotanagpur Division, Bihar State, setting up camp in a
tribal village. The programme in Chotanagpur, one of the most seriously affected areas,
represented an unusual cooperative effort of groups from the public and private sectors............cceevenene. 776

The search for smallpox cases intensified throughout 1975 as efforts were made to detect all

cases of fever accompanied by rash. A. A village headman brings a child to smallpox eradication

staff for confirmation of diagnosis. B. A search worker shows the WHO smallpox recognition

card to children. c. Posters and writing on a wall advertise a reward of 100 rupees to anyone

Who detects @ case 0f SMAIIPOX. c..eouviriiiiiiiiieite ettt ettt ettt e 784

A wall-sized poster, in the style of a cinema advertisement, depicts a hero slaying the smallpox
demon with a bifurcated needle. This poster, also used in smaller sizes, was displayed widely in
India to promote the reward for reporting a case of SMallPOX........cccvevieeierieiierieri e 790

At times, the roads in Nepal were almost impassable. .........ccoeviiierieiinierieie et 794

A. Purushollam N. Shrestha (b. 1939), the director of the smallpox eradication programme in
Nepal from 1971. B. Jay S. Friedman (b. 1940), a WHO technical officer, being presented with

a certificate of appreciation by the Prime Minister of Nepal, Tulsi Giri...........c.ccccoconinininininininenns 797
Tibetan pilgrims being vaccinated in front of a Buddhist temple at Bodnath in the Kathmandu

VALLEY, INEPAL. ...ttt sttt ettt e bttt s h et et she et st e bt et e eheebe e e nes 799
A Nepalese vaccinator at work. The plastic holder for bifurcated needles in the foreground was

designed and first made in Pakistan; the vaccine came from the USSR. ........ccccooviiiiiiiiiniinieee, 800
Bangladesh

River-boats provided transportation for many travellers in Bangladesh and, with the large
crowds, smallpox spread rapidly and widely across the COUNtry..........coccoeevrieriecieiieni e 810

A. Mohammad Ataur Rahman (b. 1925) as deputy director of the vaccine production

laboratory in Dhaka, Bangladesh, played an important role in its development and, later, as

health adviser to the Planning Commission, provided essential support for national mobilization

for smallpox eradication in 1975. B. Karel Markvart (b. 1933) was a WHO adviser to the

programme in Bangladesh from 1968 t0 197 1. .....couiiiiiiiiiiiiieiicee et 814

Bangladeshis, infected with smallpox while living as refugees in India, returned to their newly
independent country, only recently freed of smallpox, from December 1971. Travelling in

crowded trucks and trains, many lived in resettlement camps until their houses could be rebuilt.

Smallpox spread widely and rapidly through the camps and across the country. ...........ccecevveeveienenne. 819
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Left to right: D.J.M. Tarantola, WHO smallpox eradication adviser in Bangladesh, 1974-1977;

M. Sathianathan, a medical officer in Bangladesh, who had previously served as the WHO

adviser for smallpox eradication in Nepal; A.K. Joarder, Assistant Director of Health Services

of Bangladesh and director of the national smallpox eradication programme, 1972—1977..........cccceuee.e. 820

Harkishan D. Mehta (b. 1934), a WHO epidemiologist with the Bangladesh programme, 1974—

1978, on the left, with Stanley O. Foster (b. 1933), a United States epidemiologist who had

previously served as senior adviser to the smallpox eradication programme in Nigeria, 1966—

1972, then served in Bangladesh as a WHO adviser for smallpox eradication, 1972—1977. .......c.ccccce.. 823

A. Surveillance during the monsoon season was an especially arduous task as streams washed

out roads, and foot-bridges often consisted of little more than a single bamboo pole.

B. Alan H. Schnur (b. 1948) served as a US Peace Corps volunteer with the smallpox

eradication programme in Ethiopia from 1971 to 1974 before being recruited as a WHO

consultant for service in India and Bangladesh. ...........ccccoooiiiiiiiiiiiiie e 829

Mahboober Rahman (b. 1933), formerly director of the national malaria eradication
programme, assumed overall direction of the integrated health programme in April 1974 and
brought order to a chaotic adminiStrative StIUCLUIE. ......cc.eevereierieeieriieie et eieeee e eee et e eeeae e eseseeesees 830

Bangladesh: example of monthly sSmallpoX rePOTt.........ceiieriiiiiiiieriieie et 831

When isolation of smallpox patients in their own houses was not possible, hospitals were used,
some of which were specially constructed, as was this one in Sylhet District. .........ccooceeeerieniiecierieennnne. 832

Increasing numbers of staff and additional resources were provided to the programme in

Bangladesh during 1974-1975 in a final intensive effort to eradicate smallpox from Asia.

A. Andrew N. Agle (b. 1937), a veteran of smallpox eradication programmes in western and

central Africa, 1966—-1971, then in Afghanistan, 1972—1974, was the WHO administrative

officer in Bangladesh. B. Jane Brown (b. 1942), seconded from WHO Headquarters for

6 months, directed radio communications. ¢. CARE, a private charitable organization registered

in the USA, built an operations building, “Smallpox Zero”, to house additional programme staff.
Additional buildings were constructed for the storage of parts and a garage for maintenance of a

new fleet of Indian-Made JEEPS. ...c.eeiiriiiiiiieiiee ettt et sttt sttt 834

A. Small motor cycles were very useful for travelling around the country as they used little
petrol, could be readily carried on boats and could be used on the narrow footpaths connecting
villages. B. The smallpox programme motor park in Rangpur District in September 1975. ..................... 836

WHO consultants. A. Pierre P.L. Claquin (b. 1947), a French epidemiologist, engaged for 3

months in March 1975, eventually spent a total of 27 consultant months in Bangladesh.

B. T. Stephen Jones (b. 1941) was one of the many epidemiologists provided to WHO by the

Centers for Disease Control in the USA. He served for 3 months in India in 1974 before

spending 3 months in Bangladesh in 1975, .....c..ccoiiiiiiiiiieeeee e 837

Smallpox eradication programme offices in the field were simple but functional like this one in
ChandPur TRANA. ......coveeieiieeeee ettt ettt ettt et e bt et e s bt e bt et e s bt eabesaeesbeeneesbeenseeneebeennenaes 843

Rahima Banu, a 3-year-old girl from Bhola Island, Bangladesh, was the last case of smallpox in

Asia and the last naturally occurring case in the world of variola major, the more virulent form

of the disease. Her illness began on 16 October 1975, approximately 3 weeks before this picture

was taken. The depigmented areas of her skin are sites where lesions were present. ...........ccocceeveereennenne 845

Western and Central Africa

Villagers in Cote d’Ivoire line up for smallpox vaccination during the campaign that eliminated
smallpox from that cCouNtry N 1966. ..........ccooiiiiiiiieiiee ettt nnes 853
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Paul Lambin, Minister of Health of Upper Volta (Burkina Faso), obtained support from the

USA in 1961 for a national measles vaccination campaign. This was followed by similar

campaigns in other francophone countries of western Africa and, eventually, by the smallpox

eradication and measles control programme assisted by AID in 20 countries of western and

COMMIAL ATTICA. .ttt ettt et ettt ettt sttt et be s b e s b b st et et e st e a e s e s esnennene 854

J. Donald Millar (b. 1934), a CDC epidemiologist, directed the AID-supported programme for

smallpox eradication and measles control in western and central Africa from November 1966 to

March 1970. As Chief of the CDC Smallpox Unit, he had supervised field studies of the jet

injector and demonstrated its usefulness in large-scale programmes. He is holding a fetish statue

of Sopona, a smallpox deity of some tribes of western Africa. ........cocevieriiiieniieniieree e 856

CDC field staff received training in the maintenance and repair of vehicles in Atlanta before

taking up assignments in western and central Africa. Clockwise from lower lefi:

Margaret E. Grigsby, Ralph H. Henderson, Gordon E. Robbins, a vehicle maintenance

instructor, Stanley O. Foster, Thomas Drake, E. Ademola Smith, William H. Foege,

David Thompson, Donald Moore, Deane L. Hutchins, Hillard Davis, unidentified,

Arlen Rosenbloom, Pascal Imperato, Bernard Lourie, Christopher D’Amanda. ............................. 863

Jet injectors were used to administer smallpox vaccine in the left arm and measles vaccine in the
right arm. Sometimes the injections were given simultaneously. Aluminium foil covers the
vaccine vials to prevent the inactivation of virus by exposure to light............ccoeceriiiiiiieniiiiiiieeeiene 864

(Colour) Principal land cover components of Africa. The types of vegetation present in different

parts of Africa were important in population distribution. Maps developed from satellite

observations using very high-resolution radiometer sensors were prepared in 1982; the situation

they show was probably not significantly different from that in 1967. ...........ccooieiiiiiiiiiniiieeeeeee 867

Health workers of Dahomey’s endemic disease control service at a training course on the use of
JEt INJECLOTS. MATCH 1967, ..ottt ettt et st esbeesbessa e beesbesaaebeesbessaesseessesseensens 871

William Stewart, Surgeon General of the United States Public Health Service, attended a

special ceremony in Ghana, in January 1968, to celebrate the 25 millionth vaccination given.

George Lythcott (b. 1918), with sunglasses, was Director of the CDC regional office in Lagos

from 1967 to 1972. An able and diplomatic administrator, Lythcott played an important role in

sustaining the momentum of the programme through many political and logistic crises..........c.ccceeeueenee. 873

A vaccination team at work in Dahomey in 1967 ........cccooiieiiriieieeieieeeeee et 880

The secession of the Eastern Region of Nigeria and the civil war that ensued resulted in

extensive famine throughout that area. Despite formidable problems and great personal danger,

national and international staff undertook extensive smallpox and measles vaccination

campaigns, with special attention to refugees I CAMPS. ......c.eevueeierieiieeiere et 883

The practice of variolation and resistance to visits by vaccination teams were both associated
with fetish worship. At a celebration in Dahomey, a priestess dances in front of the smallpox
fetish until She 0ES INL0 @ tIANCE. ......evuiiiieiieiieieeec ettt st sttt et st e e e naes 888

Residents of the principal urban areas in Dahomey were vaccinated during mass campaigns
conducted between May and JUly 1967. .......ccooiiiiiiieeeeeee ettt 890

Mass vaccination in Mali, USING J&t INJECLOTS. c..eeveruiiriiiiiiiieiieie ettt sttt st enee e 894

In Niger, a health worker uses the WHO diagnostic wall chart to explain the difference between
smallpox and chickenpox, an important educational activity in the surveillance phase of the
PIOZIAITIINIC. ....uteeitieiteeteeeateeeuteesuteeteeeaseeeuteeaaeeeseeeabeesateeaaeeeaseeamseesaseesaseamseeemseesmseeeaseenseeenseeenseennseenseennseans 896

Donald R. Hopkins (b. 1941), a CDC Epidemiologist, served as the senior adviser to the

programme in Sierra Leone. Although the incidence of smallpox in Sierra Leone was among the

highest in the world in 1967, it was possible to interrupt transmission in only 16 months.

Hopkins later wrote a history of smallpoX, Princes and Peasants. ..............c.ocouecueeeeceeseeseaceesensreseensenns 900
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Headquarters of the national smallpox eradication programme at Abidjan, Cote d’Ivoire. .......cccccoceenenee 903

A health worker in Gabon repairs a jet injector. Jet injectors made it possible to vaccinate large
numbers of people very quickly, but they frequently malfunctioned and their daily maintenance
WAS ESSEITIAL .eutiuiiutiititet ettt ettt ettt ettt ettt ettt a e h ettt et ettt et 906

Zaire and Sudan

A. Lekie Botee (b. 1930), the first Zairian co-director of the smallpox eradication programme in
Zaire; when, later, he became Director-General of Health Services of Zaire he continued to play
an active role in the programme. B. Pierre Ziegler (b. 1925), WHO co-director from 1968, was
instrumental in redirecting operations and in establishing a management system. ..........c...ccecveeverieennenne. 916

A. The protracted fighting in Zaire devastated the road system, and vehicles frequently became
mired along bush trails. B. Broken chassis were common; without a special repair and
maintenance workshop, the programme would have foundered. ..........ccccoooeiiiiiiiinieniieeee 920

Kalisa Ruti (b. 1948) examining a patient with monkeypox. He succeeded Lekie Botee as co-
director of the smallpox eradication programme in Zaire and subsequently supervised the
extensive inVestigation Of MONKEYPOX. .....ccieiiiiiieriieiieiiereeiteeie st ete et e bt eae st esteeaesaeesseesaesseenseessesseensenss 924

The surveillance programme in Zaire began in January 1971 and continued into the 1980s as

teams sought human cases of monkeypox, a disease clinically almost identical to smallpox.
Schoolchildren were shown pictures of smallpox in the WHO pictorial guides and asked if they

NAA SEEM ANY CASES. ..eevvieiieiieiieetieitieteetieteeteettesteeetesttesseestaseesseessesseessesssenseassasssanseassasssensesssessenssesseensenes 925

(Colour) A. The roads in Zaire varied widely in character, some consisting only of logs laid

along forest paths. B. Communication between smallpox eradication headquarters in Kinshasa

and the surveillance teams relied on 100-watt transceivers built into trailers. Garry Presthus,

shown here, was the first WHO operations officer to be recruited. Later he served as a smallpox

AAVISET TN BOISWANA. ...c.viiiiiiieiieie ettt ettt ettt et e tae bt esbesta e beesaesseesseessesseensesssasseensesseessenssenses 927

(Colour) Nomadic groups, who ranged widely over large areas of central and northern Sudan,
sometimes carried smallpox over long distances. Here, a surveillance worker with a WHO
smallpox recognition card questions a group about poSSIble CASES. .....cevuerurrieriiriierieie e 928

A provincial smallpox eradication office in the northern Sudan in September 1973. By that time
the programme had been reorganized primarily as a surveillance Operation..............cceeceeveereerieseeereenenne 937

Omer Sulieman (b. 1940) organized a central surveillance team in the Sudan in June 1970

which was disbanded in March 1971, when mass vaccination began in the northern provinces.

He re-established a surveillance programme in January 1972 and transmission ceased by the end

of the year. Subsequently, he was recruited by WHO and served as smallpox eradication adviser

T oY ] 72 o H PRSPPI 938

Migrants crossing the White Nile River at Juba in the southern Sudan. Civil war in the southern

provinces resulted in a flow of refugees into Uganda and Zaire, who nevertheless frequently

returned to trade or to visit relatives. They were the source of many importations of smallpox

into Uganda between 1969 and 1972. ........covieieiiieiieieie ettt ettt et st esae st ebeessesreensennas 939

Donald P. Francis (b. 1942), an epidemiologist, was the WHO smallpox eradication adviser in

the Sudan from January 1973, arriving just after the occurrence of the last known case in the

country. With the Sudanese staff, he helped to organize a national surveillance system to protect

against the effect of importations of smallpox from Ethiopia. .........ccccceevieniiiiiiiniie e 941
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Eastern Africa: Kenya, Uganda, United Republic of Tanzania, Rwanda and Burundi

In Rwanda and throughout eastern Africa, mass vaccination had traditionally been used to
control the spread of smallpox. Villagers willingly assembled at collecting points to be
VACCINATEA. +..vtiuteiieiieitet ettt ettt ettt ettt et et et e et et e ettt e s e e st e st e et et et et et et a et et e e nees 949

Henry C. Smith (b. 1935) served as a WHO technical officer for smallpox eradication in
Kenya, 1968—1974, before joining the programme in India............cccovieiieiienieiienieecieseee e 954

Yurij P. Rikushin (b. 1923), a WHO medical officer working in tuberculosis control in Uganda,
1965-1971, also acted as the smallpox eradication adviser there and was instrumental in
organizing Uganda’s 6-month intensive mass vaccination Campaigi. .........cocceveevuereeniereeneeneenueenuesnennes 957

Tanzanian posters in Swahili were widely distributed in 1969, reading: “This is smallpox. You
and your family protect yourselves by getting vaccinated”. ..........cccoeeverieririienieie et 959

A. Celal Algan (b. 1926), previously the WHO medical officer assigned to Rwanda for

tuberculosis control, assumed responsibility in 1968 for organizing the smallpox eradication

work in a campaign combining the administration of smallpox and BCG vaccines. The well-

planned, rigorously supervised operation completed its 36-month work plan in half that time,

while simultaneously developing an effective surveillance programme. Subsequently, as the

WHO regional adviser on smallpox eradication in Africa (1975-1980), Algan organized the

extensive activities required for the certification of eradication. B. Land Rovers move out for

field work towing trailers with camping equipment. €. Rwandan vaccination team...............cccccverveennenne. 960

The recording form used in vaccination centres in Rwanda. The numbers of smallpox
vaccinations and revaccinations administered could be quickly and easily noted by age group............... 961

The strategy for search activities in Kenya during 1977 was worked out by Jean-Paul Ryst

(b. 1939), a WHO consultant, Ziaul Islam (b. 1931), a WHO medical officer for

epidemiological surveillance in Africa, 1971-1982, and Wilfred Koinange (b. 1939), Director

Of Health Services Of KENYaA. ..cc.ovuiiiieiiiieieeieieete ettt ettt et teeae st e beesaesteesseesaesseessennes 967

Southern Africa

Important foci of smallpox in southern Africa were situated along the border between

Mozambique and Malawi, which was frequently crossed by Mozambicans fleeing the civil war.

They were stopped and vaccinated if they used the official crossing points, but most went along

forest trails and S0 €scaped VACCINALION. .......cceerieiiiriiiiieiieit ettt ettt sttt e 978

Variolator’s kit obtained in 1966. Scabs and pustular material were carried in the bamboo stick;
the awl was used for inoculation. Malawi was the only country in southern Africa where
variolation was still being practised in the 1960S...........cccceeiiiiiiieii e 980

A. Joseph B. Sibiya (far left), Senior Health Inspector, with one of Botswana’s 4 surveillance
teams. B. Many cases of smallpox were discovered in remote cattle posts in the Kalahari desert
DY the TEAIMIS. ..e.eeetiiiiiiiete ettt sttt s b et et s bt et sht e s bt et sht e bt et sbe et st e naeeate e 991

The child in this Mazezuru family developed smallpox on 7 November 1973; another patient
with the same source of infection, who became ill on 15 November, was the last known case in
BOSWANA. ...ttt ettt ettt e b et et e e bt e bt e et e e bt e e beeeateens 994

Plates — 22



Chapter 21

Plate 21.1

Plate 21.2

Plate 21.3

Plate 21.4

Plate 21.5

Plate 21.6

Plate 21.7

Plate 21.8

Plate 21.9

Plate 21.10

Plate 21.11

Plate 21.12

Plate 21.13

Chapter 22

Plate 22.1

Plate 22.2

Ethiopia, Yemen and Democratic Yemen

A variolator in Ethiopia obtaining pustular material from a patient and inoculating it into the arm
of a healthy recipient. Variolation was usually performed by one of the elders in a family and
was widely practised throughout Ethiopia. The last known patient in Ethiopia (August 1976)
developed illness following variolation. (Detail from a painting by Zerihun Yetmgeta presented

to WHO by the Government of EthiOPIa.) .....cccueeierieiinieieiienieieeeestee ettt 1006
Kurt L. Weithaler (b. 1919), an experienced health administrator, served as the senior WHO
adviser to the Ethiopian smallpox eradication programme from 1970 t0 1976.........ccccceeveviireeneneennen. 1008

Ciro C.A. de Quadros (b. 1940) worked in the smallpox eradication programme in Brazil
before joining WHO and the programme in Ethiopia 1970-1976. In 1977, he became regional
adviser for the Expanded Programme on Immunization in the AMericas. .........ccceceeeverenencnencnennnn. 1009

(Colour) Ethiopia. A. The rugged terrain required extensive travel on foot and muleback and
eventually necessitated the use of helicopters. B. Roads were few and sometimes impassable, but
the bridge shown here was crossed 4 times in 1974 ........oooiiiirieiiiieeee e e 1013

(Colour) A. An Ethiopian sanitarian, Assefa Gobeze, records information about a typical case of
smallpox. B. Dimo village, Bale Region, was the site of the last outbreak of smallpox in Ethiopia

I AUGUSE LOT0. ..ttt bbbt bbb ne 1014
Vincent J. Radke (b. 1948) was one of 16 United States Peace Corps volunteers recruited in
1970. He worked for the eradication programme in Ethiopia for 4 years. ........c.ccoocevvirienenneneenenene 1015

Smallpox staff in Addis Abeba, 1972. Left to right: James Lepkowski (a United States Peace
Corps volunteer), Ashagre Hailemariam, D. A. Henderson, Tadesse Fissehaye, and

Tarekegn Hailu. ... ettt et et e et e et e e eaee s 1017
P.A. Koswara (1931-1974) seated (centre) with 2 Ethiopian colleagues, Endale Alemayehu
and Tedla Tegegn, shortly before his death (See Sidebar). .........cccoveviivieviieceiieiiecieeiee e 1022

A. Helicopters were used in the Ethiopian programme from 1974 for smallpox searches in

inaccessible areas. Although they could carry 4 passengers at sea level, they could not transport

more than 3 persons at the high altitudes of the vast central mountainous area. B. The limited

flight range made it necessary to establish depots of fuel drums in camps.

William Waugh, a Canadian helicopter pilot, was captured in 1977. He managed to send this

message to Ehsan Shafa, of the Smallpox Eradication unit at WHO Headquarters, who was in

Ethiopia. It reads: “April 7- 77 Dr. Shafa We are captured by the Guerillas they want

340000.00 Ethiopian dollars for my release or they will kill us. Bill Waugh”. He was released

4 days later when this picture was taken, without the ransom having been paid.

Poerwokoesoemo R. Arbani (b. 1941) was a WHO epidemiologist in Ethiopia, 1975-1979,

having previously served in the same capacity in Pakistan since 1973. Before that, he had played

an active role in the eradication of smallpox from Indonesia............cccceeeverieriiienieni e 1027
Yemane Tekeste (b. 1944), the director of the Ethiopian smallpox eradication programme,

1976-1979, checking the vaccination scar of a chickenpox patient in Gamo Gofa Region.................... 1028
National and international staff planning search strategy around last foci of smallpox in Ethiopia.

Left to right: Zewde Besha, Muchie Kidanu, Mitiku Haile, C. do Amaral....................ccccocenenne 1032

Somalia and Djibouti

The unpredictable movements of Somali nomads made the search for cases difficult. Their huts
were easily carried on camel-back (A) and quickly erected (B).........cceveruerieniinienieienieneeie e 1039

Laas Dhurre camp, Hargeisa District, Somalia. War and famine drove thousands of refugees out
o) A1 11 ) 3 TP 1040
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The WHO smallpox recognition card was abundantly used by the Somali search teams inquiring
about possible cases Of SMAIIPOX. ...c..eeiiriiiiiiiiiiieeeee ettt nae s 1048

This man reported a case that proved to be smallpox and received the reward of 200 Somali
SIITTITIES. 1.ttt ettt ettt ettt e e e e bt e ne e h e et e et e en e e bt et e ene e et enteeneenteeneenteenteeneennean 1050

A. Rodney J. Hatfield (b. 1949), a WHO administrative officer, established critically needed

motor vehicle maintenance and repair workshops in Somalia and Bangladesh. B. Bohumir K¥iz

(b. 1936), a veteran WHO epidemiologist from the smallpox eradication programmes in Asia,

assumed responsibility in May 1977 for emergency operations in Bay Region, the epicentre of

the smallpox epidemic iN SOMANIA. ......ccuevcviriieiieieiieieet ettt ettt e ae st eseesaesseenseees 1054

Vladimir Zikmund (b. 1925) worked as a WHO epidemiologist in many southern Indian states
from 1971 to 1975 before joining the emergency effort in Somalia. ........cccceoevinininininincnccee 1056

A Somali guards the entrance to a hut in which a nomad with smallpox is isolated. These huts
were built away from the encampments and enclosed by a thorn-bush barrier to keep out wild
ANIMALS @S WEIL @S VISTEOTS. c..eveviiiriiriirientirtertest ettt ettt sttt ettt sttt ene 1058

Participants in the second intercountry coordination meeting, Nairobi, 26-28 September 1977.
Left to right, front row: Girma Teshome (Ethiopia), R.O. Hauge (WHO), Tesfaye Temelso
(Ethiopia), unidentified participant, M.A. Strassburg (WHO), D.W.O. Alima (Kenya),
unidentified participant.

Middle row: E. Shafa (WHO), B. O’Keefe (Kenya), P Chasles (WHO), W. Koinange (Kenya),
L.D. Ladnyi (WHO), B. Teelock (WHO), I. Arita (WHO), C. Algan (WHO), Z. Islam (WHO),
N.C. Grasset (WHO).

Back row: Z. Jezek (WHO), 1.O. Mwatete (Kenya), Yemane Tekeste (Ethiopia), M. Dutta
(WHO), M.K. Al Aghbari (WHO), A.H. El Sayed (Sudan), A. Deria (Somalia),

M.N. El Naggar (WHO), M A. Gure (Somalia), V.J. Radke (WHO).........cccceririiiiinniiiieeeeeeene 1062
(Colour) A. Airlifted vehicles being unloaded in Mogadishu for the emergency programme in
Somalia in 1977. B. Somali search teams inquiring for rumours of possible cases of smallpox.............. 1065

(Colour) Ali Maow Maalin, the last case of naturally occurring smallpox in the world,
developed a rash on 26 October 1977, in the town of Merea in Somalia. ..........cccccveeverieniecienienieereenn 1066

Smallpox in Non-Endemic Countries

Checking vaccination certificates at Moscow Airport. This procedure caused expense and delays
at every international airport until smallpox had been eradicated throughout the world......................... 1075

Some non-endemic countries kept special hospitals ready for the isolation of patients in case
smallpox was imported. Sign on a public road in Yorkshire, England, during an outbreak of
SMAIIPOX TN 1953, .ottt ettt et e e e st e e st esbeestesseesseessesseenseessenseensesseensenssensean 1078

The airborne spread of virus from this 20-year-old electrician, infected in Pakistan, caused
smallpox in 17 other patients in the 1970 outbreak in Meschede Hospital, Federal Republic of
Germany, described in Chapter 4. He had had no direct contact with any of them...........c..ccccoevennenenn. 1078

The Japanese government official who was infected in Dhaka in 1973 worked in this conference
room of the parliament building in Tokyo while suffering the prodromal symptoms of smallpox,
which was diagnosed a few days later. Health officials disinfected the room. ...........ccccccoinininincins 1082

Control measures taken during the 1972 outbreak in Yugoslavia. A. More than 300 health teams,

some of them army medical units, took part in the vaccination campaign. B. Protective clothing

worn by medical personnel in emergency smallpox hospitals. ¢. Check-points were established

at hundreds of places along the main roads to check vaccination certificates...........cccocvevieerereeriennennen. 1094
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Departments of Anatomy and Medical Microbiology at the Medical School, University of

Birmingham. A. From the east courtyard. X = smallpox room; Y = animal poxvirus laboratory;

Z = photographic studio. B. Diagram showing location of these rooms and the service ducts

running through them. ¢. Photograph of the animal pox laboratory looking towards duct C. ................ 1099

The Certification of Eradication: Concepts, Strategy and Tactics

(Colour) Poster produced in the 6 official languages of WHO on the occasion of the certification
of the eradication of smallpox from the Horn of Africa on 26 October 1979, exactly 2 years after
the world’s last case of endemic smallpox occurred in Somalia. ............ccerverieienienieeieneeie e 1105

(Colour) A complete issue of the WHO magazine World health was devoted to smallpox
eradication at the time of the Thirty-third World Health Assembly’s formal declaration that
eradication had been aChiEVEd. ........c..coiviriiirinii e 1106

Joel G. Breman (b. 1936) was a medical officer with the WHO Smallpox Eradication unit,

1977-1980, during the most active part of the certification programme, and participated in

monkeypox surveys in western and central Africa. He also worked as an epidemiologist in the

eradication campaign in western Africa, 1967—1969. ........ccccovviiiiiiiiiieree e 1114

Facial pockmarks. A. Moderately severe in a Nigerian girl 7 years after an attack of smallpox.
B. Severe, in an Afghan who had suffered from smallpox many years before. ............cccccvvveereeceneennnnne 1117

Forms (rumour registers) used for reporting cases of fever with rash in India. A. At primary
health centres. B.: At district offices; the district reports were consolidated at the state level on
SIMIIAT FOTTIIS. ..oviniiiiiete ettt 1119

The Weekly epidemiological record was used extensively to promote the certification activities
by publishing pertinent information. The front page of the issue for 28 July 1978 announced the
offer of a reward of US$ 1000 for reporting an active case of smallpox and recorded that 39
weeks had passed since the last case in the world. The front-page article reported on laboratories
that had disposed of their stocks of variola virus; such stocks were by then considered the only

possible remaining SOUrce Of INFECTION. .....c..evuieiiieiiiieieeieeee e eee 1124
(Colour) Poster produced by WHO in mid-1978, publicizing the reward of US$ 1000 for finding
a confirmed Case Of SMALIPOX. .....ieieriieiieieitieteetee ettt ettt ettt et et e st ebeettesteesbessaesseensesseensesssenseas 1125

Holger B. Lundbeck (b. 1924), Director of the National Bacteriological Laboratory, Stockholm,
participated in several international commissions for the certification of smallpox eradication

and was an influential member of the Global Commission. He is shown here signing the scroll

certifying eradication which is reproduced as the frontispiece of this booK..........c.cccerievireciireevienienene 1126

Official statements, like this one from Iceland, were received from 121 countries and territories

declaring they had not had a case of smallpox for at least 2 years. They were accepted by the

Global Commission for all countries other than the 79 where special measures were deemed

TEECESSATY . 1. uvteeuteeeuteesuteenuteeteeeteeeateesaeeesaeeebeeaabeeeateesateesaee e seeaab et embeesateeeaneebeeeabeeeabeeeabe e beeenbee e teesaneeneeenne 1130
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Participants at the meeting of the Global Commission for the Certification of Smallpox
Eradication, 6-9 December 1979. (The names of the Commission members are in bold type.)
Left to right, front row: Yemane Tekeste (Ethiopia), Z. Jezek (WHO), 1.D. Ladnyi (WHO),
L. Arita (WHO), Z. Islam (WHO), S.E. Woolnough (WHO), C.I. Sands (WHO).

Second row: S.S. Marennikova (USSR). J. Azurin (Philippines), P.N. Burgasov (USSR).
F. Fenner (Australia), J. Kostrzewski (Poland), D.A. Henderson (USA), W. Koinange
(Kenya), Jiang Yutu (China).

Third row: A.l. Gromyko (WHO), R.N. Basu (India). J.M. Aashi (Saudi Arabia),

B.A. Rodrigues (Brazil), R. Netter (France), J.S. Moeti (Botswana), Kalisa Ruti (Zaire),
P.N. Shrestha (Nepal), B.C. Dazo (WHO), M.C. de Souza (WHO), Zhang Yihao (China),
J. Magee (WHO).

Back row: G. Meiklejohn (USA), P.F. Wehrle (USA), J.G. Breman (USA), H.B. Lundbeck
(Sweden), K.R. Dumbell (United Kingdom), 1. Tagaya (Japan), A. Deria (Somalia),

J.L. Tulloch (WHO), R.N. Evans (WHO), J.F. Wickett (WHO). ........cccccooiiiiiiiiiiiccce

(Colour) Chronological progress of certification in the 79 countries where special measures were
necessary. All other countries provided an official statement that smallpox had not occurred in

their country during the preceding 2 YEars. ........coueeiirierierieniiieiiee ettt

(Colour) Smallpox eradication, and its certification between 1973 and 1979, were conducted
when the numbers of refugees in the world were growing constantly. This map shows the
country of origin of refugees assisted by the Office of the United Nations High Commissioner
for Refugees in 1972 and in 1982. Although it clearly depicts the magnitude of this distressing
problem, it does not show some areas in which, before or between those years, the conditions
that caused people to become refugees also made eradication work particularly difficult — e.g.,

Nigeria (1967-1968), Bangladesh (1970-1971), and the Horn of Africa (1974—1978)....cccccccevueeunenne.

Gordon Meiklejohn (b. 1911), Professor of Medicine at the University of Colorado, Denver,
USA. Worked with Dr A.R. Rao in Madras in the early 1960s and served as a WHO consultant
on smallpox almost every year from the mid-1960s, and for a full year in 1968—1969. He was a
member of several international commissions for the certification of smallpox eradication and
was responsible for the preparation of the first draft of the Final Report of the Global

(010) 1110 KT (o) o FU S SRRSO

Resolution WHA33.3, the formal declaration of the eradication of smallpox, based on the report
of the Global Commission to the Director-General of WHO, was adopted unanimously by the

Thirty-third World Health Assembly on 8 May 1980. ........coceiiiiiriiniiiicieseee e

As the President of the Thirty-third World Health Assembly. Dr A.-R.A. Al-Awadi, and the
Director-General of WHO, Dr Halfdan Mahler, signed resolution WHA33.3, the President
remarked: “While doctors sign the death certificates of people, today we are signing the death

CItIfICAte OF @ QISCASE™. ...viiiiiiiie ittt ettt ettt et e e e eetre e e etbeeeeetbeeeetbaseetreeeensreeesareeas

The ceremony of the declaration of global eradication of smallpox, on 8 May 1980, during the
eighth plenary meeting of the Thirty-third World Health Assembly. A. Dr Frank Fenner (inset),
Chairman of the Global Commission, addressed the Assembly and handed to the President the
scroll that had been signed by the members of the Commission (see frontispiece). B. The
President of the Assembly, Dr A.-R.A. Al-Awadi, signing resolution WHA33.3, with the

Director-General of WHO, Dr Halfdan Mahler, 100King on. .........c.ccceevieviiiieniiecieiieic e

Signatures of the delegates of Member States, from Afghanistan to Malaysia, appended to

TESOIULION WHAS3.3 . oottt e e ettt e e et eeeta e e s eataeeseateeesenteeesenaeessnaaeeesnnes
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Certification by International Commissions: 1973-1977

Participants in the meeting of the International Commission for the Certification of Smallpox
Eradication in Indonesia, 25 April 1975. (The names of the Commission members are in bold
type.)

Left to right, front row: J.J. Dizon (Philippines), J. Sulianti Saroso (Indonesia), P.F. Wehrle
(USA), A. Karyadi (Indonesia).

Middle row: B. Cantayuda (Indonesia), I. Tagaya (Japan), N. McK. Bennett (Australia),
J.S. Gill (Malaysia), S. Kumarapathy (Singapore).

Back row: N. Kumara Rai (Indonesia), G.G.O. Cuboni (WHO), LF. Setiady (Indonesia),

D.A. Henderson (WHO), J. Keja (WHO). ...ooiiiiieiieiieietee ettt

Participants in the meeting of the International Commission for the Certification of Smallpox
Eradication in Western Africa, 15 April 1976. )The names of the Commission members are in
bold type).

Left to right, front row: W. Koinange (Kenya), I.D. Ladnyi (USSR), P.F. Wehrle (USA),
Lekie Botee (Zaire), S. Bedaya-Ngaro (Central African Republic), M.I.D. Sharma (India),
R. Netter (France).

Back row: C. Algan (WHO), J.G. Breman (USA), A.N. Slepushkin (WHO), B. Guyer (USA),
A. Dobrescu (WHO), E.A. Smith (Nigeria), D.A. Henderson (WHO), C.R. Jones (WHO),

Z. Islam (WHO), A.K. M’Baye (Senegal), J.A. Mahoney (WHO), A.E. Delas (WHO),

A.H. Abou-Gareeb (WHO), F.C. Grant (Ghana), I. Arita (WHO).......cceooeeiiriiiieieeeee e

Checking schoolchildren in Nigeria for vaccination scars and facial pockmarks during the visit

of the International Commission to western Africa, March 1976. .......cccccooveviiiiiiiiiiciiie e

Participants in the meeting of the International Commission for the Certification of Smallpox
Eradication in Central Africa, 30 June 1977. (The names of the Commission members are in
bold type.)

Left to right, front row: M. Altmann (WHO), P. Agbodjan (Togo), Le Van Giat (WHO),

A.K. M’Baye (Senegal), Z. Islam (WHO), L. Arita (WHO), C. Algan (WHO), Kalisa Ruti
(Zaire).

Middle row: R. Molouba (Congo), J.A. Mahoney (WHO), P. Ziegler (WHO), M. Yekpe
(Benin), E. Coffi (Cote d’Ivoire), F. Dekking (Netherlands), E. Zanotto (WHO).

Back row: A.H. Abou-Gareeb (WHO), J.G. Breman (USA), A.W. Wilson (WHO), J.-P. Jardel

(WHO), R. Netter (France), J.J. Rogowski (WHO). .......cccccieiiiiieiiiieeiee et

Vaccination scar and facial pockmark survey being conducted by members of the International

Commission for the Certification of Smallpox Eradication in Pakistan, December 1976...................
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Plate 25.6

Plate 25.7

Plate 25.8

Plate 25.9

Plate 25.10

Planning workshop for precertification activities in India and Nepal, held in Kathmandu, Nepal,
29 January - 2 February 1976.
Left to right, front row (p 1180): N.A. Ward (WHO), R.N. Basu (India), Than Win (Burma),
A.J Hajian (WHO), E. Shafa (WHO), S.O. Foster (WHO), P.N. Shrestha (Nepal),
A.K. Joarder (Bangladesh), D.A. Henderson (WHO),

(front row, p 1181):M.1.D. Sharma, (India), D.J.M. Tarantola (WHO), M. Sathianathan
(WHO), Z. Jezek (WHO), R. Thapa (Nepal), L.B. Brilliant (WHO).
Back row (p 1180): A. Nasiruddin (Bangladesh), K. Rahman (Bangladesh), M. Bari
(Bangladesh), A. Moazzem (Bangladesh), M.C. Appa Rao (India), W. Hardjotanojo (WHO),
A.G. Achari (India), M. Dutta (India), R.R. Arora (India), V.A. Moukhopad (WHO),
C.K. Rao (India), P. Kunasol (Thailand), C. Sthapit (Nepal), M.K .Al Aghbari (WHO),
B. Rana (Nepal), M.K. Singh (India)

(back row, p 1181): K. Dixit (Nepal), L.N. Khodakevich (WHO), unidentified person,
L.B. Khatri (Nepal), D.P. Olsen (WHO), J.S. Weisfeld (WHO), T. Chettri (Nepal),
Y. Selivanov (WHO), T.S. Jones (WHO), D.A. Breach (WHO), H.D. Mehta (WHO),

A.M. Monnier (WHO), A.M. Scardaci (WHO), J.S. Friedman (WHO).............c...ccccovvrvrinnnnn.

During the eradication programme in India the reward had gradually been increased from 10 to
100 rupees by the end of 1974. In July 1975, after smallpox was believed to have been

eradicated from India, the reward was increased to 1000 TUPEES. .......ceerveerrieruereieriieierieeieeresieeienes

WHO personnel participating in the meeting on 20-21 January 1977 of the National Commission
for the Assessment of the Smallpox Eradication Programme in India. Left to right: N.A. Ward,

Z. Jezek, L.N. Khodakevich, J.S. Friedman. ...................cocoooiiiiiiiiiiiii e

Members of the International Commission for the Certification of Smallpox Eradication in India
and Bhutan, and Nepal, 23 April 1977, with the Director of the WHO Regional Office for South-
East Asia. (The names of the Commission members are in bold type.)

Left to right, front row: H. Flamm (Austria), J. Cervenka (Czechoslovakia), W.A.B. de Silva
(Sri Lanka), R.S. Hoon (India), F. Fenner (Australia), J. Kostrzewski (Poland),

V.T.H. Gunaratne (WHO Regional Director), D.M. Mackay (United Kingdom),

A.M. Mustaqul Huq (Bangladesh), R. Roashan (Afghanistan), V.M. Zhdanov (USSR),

U Thein Nyunt (Burma).

Back row: W. Koinange (Kenya), H.B. Lundbeck (Sweden), T. Kitamura (Japan),

D.J. Sencer (USA), F. Polak (Netherlands)...........ccceociiriviiriiiinii et

J. Kostrzewski, Chairman of the International Commission, presents the Commission’s report
to the Minister of Health and Family Welfare of India, Shri Raj Naraian, on the occasion of the
certification of eradication in that country on 23 April 1977. Shri Rajeshwar Prand, Secretary

of the Ministry, iS i the CENLTE. ..c...cvuiiiiriiieiiirieeee ettt sttt s
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Plate 25.11

Chapter 26

Plate 26.1

Plate 26.2

Plate 26.3

Plate 26.4

Plate 26.5

Plate 26.6

Participants in the National Commission for Smallpox Eradication, Bangladesh, 21-27 August
1977.

Left to right, front row: H.D. Mehta (WHO), A.U.M. Khairul Bashar, Sarafat Ali,
A.S.ML.A. Hakim, A.E. Suliman (WHO), M. Khabiruddin, A.J.M. Mizanur Rahman,
A.K.M. Kefayetullah, M. Abul Hossain, Nayeb Ali, V. Zikmund (WHO).

Middle row: S.M. Nuruzzaman, Nayeb Ali, D.J.M. Tarantola (WHO), M. Sathianathan
(WHO), A.M. Mustaqul Huq, M. Zakir Husain, A.K. Joarder, K.M. Rahman, A.A. Miah,
Serajul Haque.

Back row: Sarder Alauddin, Mozammel Huq, S.N. Ray (WHO), A.K.M. Lutfar Rahman
Talukder, C.-T. Chong (WHO), A.I. Gromyko (WHO), M. Moizuddin, A.M.H. Nurul Alam,
N.M.P. Mendis (WHO), Golam Nabi, G.R.A. Taylor (WHO), M. Shahidullah, Subrata
Chakma, A.A. Stroganov (WHO), Mustafizur Rahman, Anwarul Islam, A.I.LM.M. Islam,
M.O. Elahi, M.A. Latif Mia, Mobarak Ali, M. Asaduzzaman, Aung Myat (WHO),
A.B.M. Mofizur Rahman, A. Mannan, M.A. Fattah Khan, A.J.R. Wylie (WHO),

M. Serajul Islam, M. Aftabuddin Khan, Mofazzal Hussain, R.N. Basu (WHO)...........................

Certification of 29 Countries in Africa and Asia: 1978-1979

Participants in the final meeting of the International Commission for the Certification of
Smallpox Eradication in Malawi. Mozambique, the United Republic of Tanzania and Zambia,
held in Lusaka, Zambia, 29 March 1978. (The names of the Commission members are in bold
type.)

Left to right: .LH. Chu (WHO), A.H. Abou-Gareeb (WHO), Z.M. Dlamini (Swaziland), I. Arita
(WHO), J. Moeti (Botswana), J.A. Espmark (Sweden), M. Davies (Sierra Leone), J.G.
Breman (WHO), M. Altmann (WHO), P. Dordevic (WHO),. I.D. Ladnyi (WHO), F. Fenner

(Australia), Z. Islam (WHO), C. Algan (WHO). ..ottt

Participants in the briefing meeting of the International Commission for the Certification of
Smallpox Eradication in Botswana, Lesotho, and Swaziland, held in Gaborone, Botswana, 7
March 1979. (The names of the Commission members are in bold type.)

Left to right, front row: LH. Chu (WHO), M. Altmann (WHO), G. Meiklejohn (USA), W.
Koinange (Kenya), I. Tagaya Oapan), D. Chilemba (Malawi), P.E.M. Fine (USA).

Back row: R.A. IIbor (WHO), J.P. Sibiya (Botswana), L.T. Lesetedi (Botswana), V. Chinien

(WHO), A. Deria (Somalia), B.C. Dando (WHO), A. Sunde (Botswana), J.G. Breman (WHO).......

The President of Uganda took a personal interest in the certification of smallpox eradication in
his country. The eradication programme transcended personal and political barriers in a global

effort towards @ COMMON GOAL.........ccooiieiiriieieeieieie ettt ettt et et esaeebeseaesteensessaensesssenseas

The collection and testing of material from skin lesions in cases of fever with rash, especially in
countries where variola minor had recently been endemic, provided assurance that the

surveillance system would have detected smallpox if it had occurred. ........cccceevivieniininiineeieeee.

Some of the participants at the meeting of the International Commission for the Certification of
Smallpox Eradication in the Sudan, 29 November 1978. (The names of the Commission
members are in bold type.)

Left to right: R.A. Khan (WHO), C. Lerche (Norway), W. Koinange (Kenya),

Yemane Tekeste (Ethiopia), A.H. El Sayed (Sudan), J.G. Breman (WHO). .........ccceecveiiiinninnnnen.

James Tulloch (b. 1949), an Australian epidemiologist who served as a consultant to the
smallpox eradication programme from 1976 to 1980. He participated in the final stages of the
eradication programme in Bangladesh and played an active role in preparations for certification

T11 TNAMY COUNTITES. 1utteuteuiettetesteeteetesteenteenteseeenteenseaseesseensesseesseenseeseesseensesneasseensesneesseensesneenseensesnsensean
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Chapter 27

Plate 27.1

Plate 27.2

Plate 27.3

Plate 27.4

Plate 27.5

Plate 27.6

Plate 27.7

Plate 27.8

Plate 27.9

Plate 27.1The Completion of Global Certification: The Horn of Africa and China

Participants at the third coordination meeting in Nairobi, 17 - 19 April 1978.

Left to right, front row: Z. Islam (WHO), Yemane Tekeste (Ethiopia), I. Arita (WHO),

C.L. Khamis (Kenya), B. O’Keefe (Kenya), D.W.0. Alima (Kenya).

Middle row: H.B. Lundbeck (Sweden), K.R. Dumbell (United Kingdom), S.O. Foster (WHO),
V. Radke (WHO), W.M. Jaffer (Democratic Yemen), Girma Teshome (Ethiopia).

Back row: P.R. Arbani (WHO), I.P. Mwatete (Kenya), M.N. EI Naggar (WHO), J.F. Wickett

(WHO), R.C. Steinglass (WHO)........c.ooiiiiie ettt

Mohamed Noureldin El Naggar (b. 1938), Egyptian epidemiologist, joined the programme as
a consultant in March 1975 in Bangladesh. After 6 months he was transferred to Ethiopia. He

played a very important role in precertification activities in the Ogaden. ..........c.cceecvveereeienccenieenenne.

Precertification activities in Somalia. A. During periodic searches, a reward poster or written
message was left on the door of the hut if no one was home. B. Watering points were natural
gathering places for pastoral people and were an important source of information about nomadic

EIOUDS. ©.ttutetiteitetentet ettt ettt et e etes e et es e et et eb et eh e et st st st ebea e e b et eh et bt et b e hen e e bRt bt ekt ekt st b et s bttt et et enes

Pilgrims’ tents near Mecca in Saudi Arabia. The annual influx of people from the Muslim world

provided an explosive potential for the spread of SMallPOX. .......ccecveeieviiiierieiieeee e

Members of the preliminary international commission that visited Ethiopia in April 1979
listening to the report being made by their chairman (Dr J. Kostrzewski) and rapporteur (Dr K.R.
Dumbell) to Wogayehu Sahlu, permanent secretary of the Ministry of Health, Ethiopia.

Left to right, front row: Taddesse Alemu (Ethiopia), Fekade Tsegaye (Ethiopia),

L.N. Khodakevich (WHO), Wogayehu Sahlu (Ethiopia), T. Olakowski (WHO).

Middle row: N.A. Ward (United Kingdom), R.N. Basu (India), Z.M. Dlamini (Swaziland),
H.B. Lundbeck (Sweden), C. do Amaral (WHO).

Back row: O.S. Ismail (WHO), Haile Miriam Kahssay (Ethiopia), A.I. Gromyko (WHO),

unidentified participant, Assefa Gobeze (Ethiopia).........c..ccocorviniiiiiiiiniiiiiiiei e

Field visits by members of international commissions. A. R.N. Basu, a member of the
preliminary international commission which visited Ethiopia in April 1979, riding by mule
between villages in a remote part of the country. B. R. Netter, chairman of the international

commission in Djibouti, 0N @ fIeld VISIL. ....co.eeuerieriiiiiinienieieee ettt

International Commission for the Certification of Smallpox Eradication in Somalia with
programme staff, October 1979. (The names of the Commission members are in bold type.)
Left to right, front row: V. Zikmund (WHO), B. Ktiz (WHO), A. Deria (Somalia), Z. Jezek
(WHO), F. Partow (WHO), T.J. Geffen (United Kingdom), P.N. Shrestha (Nepal), M. Rabile
Good (Somalia), H.B. Lundbeck (Sweden), J.M. Aashi (Saudi Arabia), Z.M. Dlamini
(Swaziland), J.D. Millar (USA), 1. Arita (WHO), Z. Ali Henry (Somalia).

Middle row: A.L. Khattab (WHO), D. Shire (Somalia), M.A. Gure (Somalia), M.T.A. Gaafar
(Egypt), M.N. El Naggar (WHO), M. Adan Abdulle (Somalia), I.O. Awad (Somalia), A. A.
Beira (Somalia), M.S. Mohamed (Somalia), W. Hardjotanojo (WHO), M.A. Jama (Somalia).
Back row: R.J. Hatfield (WHO), A.A. Farah (Somalia), A.S. Hassan (Somalia), A.M. Ahmed

(Somalia), M. Yusuf (Somalia), H. Alaso (Somalia), J.M. Jussuf (Somalia)..............ccceeevrerrrenernnnenne

Cover of the Weekly epidemiological record for 26 October 1979, the day on which certification
of the Horn of Africa was completed in Nairobi. The illustration shows Ali Maow Maalin, who
was diagnosed as having variola minor on 26 October 1977 and was the last case in the world of

ENAEMIC SIMALIPOX. ..eiutiiiiiiiiieiit ettt ettt s bt ettt e sb e et e et e s bt et et e b et saeenbeen

The WHO team of J. Breman and F. Fenner., in Kunming, Yunnan Province, China, with
Fu Guichen, Jiang Yutu, Jiang Weizhang and Zuo Kejia. Jiang Yutu accompanied the WHO

team; the other Chinese were health officials of Yunnan Provinece..........c.cccoevvvivveeiiiiieiiciee e
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Plate 27.10

Chapter 28

Plate 28.1

Plate 28.2

Plate 28.3

Plate 28.4

Plate 28.5

Plate 28.6

Plate 28.7

Plate 28.8

Members of the Global Commission for the Certification of Smallpox Eradication, 9 December
1979.

From left to right, front row: S.S. Marennikova (USSR), J. Azurin (Philippines),

P.N. Burgasov (USSR), F. Fenner (Australia; Chairman). J. Kostrzewski (Poland;
Vice-Chairman), D.A. Henderson (USA), W. Koinange (Kenya), Zhang Yihao (China).
Back row: P.F. Wehrle (USA; Rapporteur). R.N. Basu (India), J.M. Aashi (Saudi Arabia),
H.B Lundbeck (Sweden), B.A. Rodrigues (Brazil), K.R. Dumbell (United Kingdom),

R. Netter (France), I. Tagaya (Japan), J.S. Moeti (Botswana), Kalisa Ruti (Zaire),

P.N. Shrestha (Nepal), A. Deria (SOmalia). ...........ccceevuerieiiiiieniieie et sene s

....1262

Post-Eradication Operations: Implementation of the Recommendations of the Global

Commission

The 1983 version of the International Certificate of Vaccination. It no longer contains any pages

for smallpox vaccination but includes a statement that it is no longer justified. ........c..ccccevervieneennen.

The reserve of smallpox vaccine in Geneva being checked by J.F. Wickett. At -20 °C it may be
expected to retain its potency for many years. Nevertheless, samples are periodically tested, in

accordance with a statistically designed procedure. ............oocveiieierieiinieriee e

The first stage in the transfer of stocks of variola virus from the National Institute of Public
Health, Bilthoven, Netherlands, to the Centers for Disease Control, Atlanta, GA, USA, on 2

December 1981, with appropriate safeguards. ..........cccovieveriiriiiinii e

Destruction of variola virus stocks at the National Institute for Virology, Sandringham, South
Africa, on 9 December 1983. The operation was carried out by the Minister of Health and
Welfare of South Africa and witnessed by Dr K.R. Dumbell (left), a member of the Committee
on Orthopoxvirus Infections and Dr Bob Swanepoel (right), Senior Virologist in charge of the

D 10103 1 1) o 2O OO

Participants in the seventh meeting of the Editorial Board for Smallpox and its eradication, 26
March 1986. (The names of the Board members are in bold type.)

Left to right: A.D. Loveday (WHO), K. Wynn (WHO), I. Arita (Japan), N. Henderson (USA),
S.M. Deck (WHO), F. Fenner (Australia), I.D. Ladnyi (USSR), Z. Jezek (WHO),

D.A. Henderson (USA), J.F. Wickett (WHO). ....cccooiiiiiiieieeet et

Archives of the smallpox eradication programme in WHO Headquarters, Geneva, being

CONSUIEA DY J@ZEK. .....conviiiiiiieii ettt ettt ettt et e st e st e b e e saesteenbesseesseensessseseensensean

Alexander Gromyko (b. 1937), a physician from the USSR, worked for the Intensified
Smallpox Eradication Programme as a WHO consultant in India in 1975 and then became a
medical officer in the Smallpox Eradication unit (1977-1983). He participated in the
monkeypox surveys in western Africa and in the investigation of rumours of smallpox reported

Participants in the fourth meeting of the Committee on Orthopoxvirus Infections in Geneva, 24-
26 March 1986. (The names of the Committee members are in bold type.)

Left to right, front row: K.R. Dumbell (United Kingdom), F. Fenner (Australia),

S.S. Marennikova (USSR), D.A. Henderson (USA).

Middle row: T. Kurata (Japan), M.V. Szczeniowski (WHO), P. Bres (France), Z. Jezek (WHO),
P.N. Burgasov (USSR), J. Mason (USA), Y. Ichihashi (Japan), T. Kitamura (Japan),

J.H. Nakano (USA), I. Arita (Japan); back row: J.F. Wickett (WHO), Y.Z. Ghendon (WHO),

L.N. Khodakevich (WHO), P.L. Greenaway (United Kingdom), Y.L. Reznikov (WHO). ................
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Chapter 29 Human Monkeypox and Other Poxvirus Infections of Man

Plate 29.1

Plate 29.2

Plate 29.3

Plate 29.4

Plate 29.5

Plate 29.6

Plate 29.7

Plate 29.8

Plate 29.9

Plate 29.10

Plate 29.11

Plate 29.12

Plate 29.13

Generalized lesions of monkeypox in a cynomolgus monkey. A. Acute stage; pustules on the leg
and sole of the foot. B. Convalescent stage; healing pustules and Scars. ..........ccccovceeverienincieneeneniennen. 1290

Meeting of the Informal Consultation on Monkeypox and Related Viruses, Geneva, February

1976.

Left to right, front row: T. Kitamura (Japan) C.I. Sands (WHO), C. Algan (WHO), F. Fenner
(Australia), I. Arita (WHO), J.H. Nakano (USA); middle row: J.G. Breman (USA), R. Netter

(France), E.A. Smith (Nigeria), S.S. Kalter (USA), I.D. Ladnyi (USSR), H.S. Bedson (UK),

S.S. Marennikova (USSR), A.N. Slepushkin (WHO); back row: M.V. Szczeniowski (WHO),

E.S. Johnson (Sierra Leone), B. Guyer (USA), N. French (USA), 1. Tagaya (Japan),

W.K. Joklik (USA), D.A. Henderson (WHO), K.R. Dumbell (UK), V.N. Milushin (USSR),

A.C. HekKer (NEtherlands). .........ccooouiiieiieiieiesiieie ettt ettt ettt e ae st e b e aeseeenseenaesseenseees 1293

Mark V. Szczeniowski (b. 1944), a former United States Peace Corps volunteer, joined WHO

in 1971 and worked as a leader of one of the mobile smallpox surveillance teams in Zaire. From

1980 he participated in the epidemiological surveillance of human monkeypox and viral

haemorrhagic fevers in that COUNTIY. .......couiriiiiiieieeeeeee ettt ees 1295

(Colour) Human monkeypox in a 7-year-old Zairian girl. A, B AND C: Acute stage, day 7 of rash.

Note bilateral inguinal lymphadenopathy and enlarged submaxillary lymph nodes on right side.

Pustular lesions on lips (B) also occur inside the mouth as ulcerated lesions: the enanthem. D.

Same subject, 4> years later. There are several hyperpigmented spots and facial pockmarks; in

about half the cases of monkeypox these disappear within 5 years of the attack..........c.cccecvvcverrennnnen. 1298

(Colour) A.: Human monkeypox: 3-year-old Zairian boy with rash in the scabbing stage.

Axillary lymph nodes are still enlarged. B. Human monkeypox: 1-year-old Zairian boy, day 24

of rash. There are depigmented spots where the scabs have come off. Inguinal lymphadenopathy

is still present. €. Typical tropical rain forest in a region in Zaire where cases of human monkey

POX NAVE OCCUITEA. ....eiiiiiiiiieiieee ettt bbb 1299

(Colour) Cowpox, pseudocowpox and orf in animals and in humans. A. Cowpox ulcer on teat of

a cow, 7 days after onset of symptoms. B. Pseudocowpox (milker’s nodule virus) on teat of a

cow, €. Scabby mouth caused by orf virus, in a lamb. Photographs on the right show lesions

caused by these viruses on the hands. D.: Cowpox. E. Pseudocowpox (milker’s nodule). F. Orf. ......... 1300

(Colour) Tanapox. Lesion on the thigh of a Zairian woman aged 27 years, 10, 12, 14, 17, 21, and
45 days after its appearance. Note slow progression, pronounced surrounding oedema and
erythema during the first 2 weeks, and eventual ulceration and healing. .............ceccevvervieninninieninnnnnen. 1301

Team leaders of special investigations in Kole, outside Kole hospital, Zaire, in 1981. Left to

right: K.M. Paluku, M. Mutombo, Okwo-Bele, F.M. Meier, Z. JeZeK. ..........c.cccccorvrrrenrninnrennne. 1307
Derrick Baxby (b. 1940), British authority on orthopoxviruses, with a particular interest in
cowpoX and the history Of VACCINATION. ......ccuieiireieiieieetieie ettt eee st et et eneeeeeeseean 1313

Reservoir hosts of cowpox virus in Turkmenia. A. Yellow suslik (Citelus fulvus). B.: Great gerbil
(RIAOMDOMYS OPIIIUS). ..o.veueeeieieeieeiteeteeteete it ete st e st esbesatasteessesstasssansesstenseansesssanseensesssanseensesssenseensensean 1315

Camelpox in camels in Somalia. A. Thick brown crusts around the mouth and lesions on the
tongue. B, Generalized LESI0NS. ........coueiiiriiiiiiriieriieieeit ettt ettt et st sb ettt et sbe e e 1315

A. Virions of the parapoxvirus of pseudocowpox, which produces lesions of milker’s nodules in

humans. B. Virion at higher magnification, showing the regular spiral structure of the tubule of

the outer coat, which is characteristic of the genus Parapoxvirus. ..........ccceceeeceeeerceeseeceeneeeseeseeeees 1317
Virions of tanapox virus, as seen in negatively stained scrapings from a lesion. Most virions

APPEAT 10 NAVE AN CNVEIOPE. ...vievieeieiiieiieiieieeiett et ettt et et e et e ettesaeeste s st esseessesseesseessesseensesseensenssensean 1319
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Chapter 30

Plate 30.1

Plate 30.2

Plate 30.3

Plate 30.4

Plate 30.5

Chapter 31

Plate 31.1
Plate 31.2

Plate 31.3

Plate 31.4

Potential Sources for a Return of Smallpox

Orang-utan (Pongo pygmoeus) in the Jakarta Zoo, which was infected during the 1949 epidemic

Of SMAIIPOX ANA QIEA. ...c.eeeiiiiiiiiee ettt e sttt sttt e st et et e naean

Farida Hugq (b. 1942) undertook graduate studies with Dr K.R. Dumbell in London before
assuming responsibility for the smallpox laboratory in Dhaka, Bangladesh. Besides carrying out

diagnostic work she studied the viability of variola virus in scabs under tropical conditions..............

Glovebox facility (Class III biological safety cabinet) in use at the WHO collaborating centre in
the Centers for Disease Control, Atlanta, GA, USA. To eliminate the risk of laboratory
contamination, only a single specimen was handled at a time and the cabinet was sterilized with

peracetic acid before another specimen was introduced. ............coeoveeieririenieniiieee e

Only 2 laboratories in the world retain variola virus. A. Entrance to the maximum containment
laboratory at the Moscow Research Institute for Viral Preparations, USSR. The control panel for
biowaste disinfection and disposal is on the right and on the door is a list of persons authorized
to enter. The door is kept locked and the key retained by the director. B. Variola virus is stored in
two nitrogen vapour phase freezers in a maximum containment laboratory at the Centers for

Disease Control, Atlanta, GA, USA........ooo oottt e e et e e e e esaae e e e e eeeaanes

Albert Herrlich (1902-1970), a leading German virologist and public health expert who was

Director of the Institute for Comparative Tropical Medicine at the University of Munich. He was
principal author of major books on the poxviruses and on vaccination and carried out a definitive
study which showed that variola virus could not be “transformed” into vaccinia virus by passage

in laboratory animals OF CAttLe. .........coeviiririiriiniirie e

Lessons and Benefits

(Colour) The Headquarters of the World Health Organization in Geneva, Switzerland.......................

(Colour) First-day cover issued by the United Nations, commemorating the global eradication of
smallpox. Variola virus virions as they appear under the electron microscope are shown on the
stamps. A replica of the Winged Victory of Samothrace (on the left of the envelope) was
presented to WHO when it received the Albert J. Lasker Special Award for Public Service from
the Albert and Mary Lasker Foundation in recognition of the role the Organization played in

eradicating SIMALIPOX. c..eeuviriiiiiiiei ettt et sttt et st b ettt nae s

(Colour) Dr Karan Singh, the Indian Minister of Health and Family Planning, presented the
World Health Organization with this bronze statue of Nataraj on 15 August 1975, celebrating at
once India's Independence Day and her freedom from smallpox. The statue is now in the

Executive Board lounge at WHO HeadquUarters. ...........ccevieriiierieniiiienienieeiesieeie st

Even Snoopy, the well-known cartoon character, supported smallpox eradication. He was never

vaccinated, however. (Drawn by Charles Schulz, 1976.).....c..ccoceiiiniininiiniiiieceeeceeeee e
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