CHAPTER 26

CERTIFICATION OF 29
COUNTRIES IN AFRICA AND
ASIA: 1978-1979
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INTRODUCTION the staff of the WHO Smallpox Eradication

By June 1977 international commissions
had already visited or were preparing to visit
all the previously endemic countries and
countries at special risk. However, as has been
explained in Chapter 24, there was a need to
determine what measures should be taken in
order to certify that the transmission of
smallpox had been interrupted for at least 2
years in other countries, in several of which

1195

Programme needed outside advice on how
best to deal with the situation. In addition,
advice on whether global eradication could be
certified needed to be, and to be seen to be,
independent of the special interests of WHO
personnel who were intimately involved in
the global eradication programme.

These problems could be solved by estab-
lishing a global commission of respected
scientists which, as one of its functions, would
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advise the staff of the WHO Smallpox Eradi-
cation unit as to what data should be collect-
ed, for clearly this was a matter of judgement.
Eventually, when these experts were fully
satisfied that global eradication had been
achieved, this conclusion would have been
reached, not by WHO itself, or on the basis
of the reports of a series of international
commissions each dealing with one or a few
countries, but by an international group of
senior scientists and administrators capable of
taking a global view of the problem. For this
reason, the Consultation on the Worldwide
Certification of Smallpox Eradication was set
up in October 1977 and subsequently con-
verted into the Global Commission for the
Certification of Smallpox Eradication. This
chapter and the next deal with activities
undertaken at the suggestion of the Consulta-
tion and the Global Commission throughout
1978 and 1979 ; it was hoped that these would
provide data on which the Global Com-
mission could ultimately base its opinion that
the transmission of smallpox had been intet-
rupted everywhere in the world.

In this chapter, various operations carried
out in 29 countries situated in widely sepat-
ated parts of Africa and Asia (Fig. 26.1) are
described. Not all were certified by formal
international commissions such as those re-
ferred to in Chapter 25; other procedures—a
visit by a WHO-designated expert or consul-

Certification by International Commission
[ ] Certification by other methods

Fig. 26.1. The 29 countries of Asia and Africa (in-
cluding Lesotho and Swaziland) in which certification
was carried out in 1978 or 1979 by international
commissions, by visits by a WHO-designated expert
or by the provision of a detailed country report (see
Fig. 26.2).

tant and subsequent report, or the provision
of a detailed country report—had to be used
for some countries (Fig. 26.2).

In Africa, by mid-1977, formal certifica-
tion had been successfully completed in 24
countries in western and central Africa
(Chapter 25). At that time, smallpox was still
occurring in Somalia, so that certification of
the Horn of Africa lay in the future (Chapter
27). There remained 14 countries requiring
certification, extending from the Sudan in the
north to South Africa in the south, and from
Angola in the west to Madagascar in the east.
The strategy of certification by international
commissions, as recommended by the 1977
Consultation, was followed for 10 of them
(Fig. 26.2, No. 1-10), but for political and
logistic reasons it was not possible to follow
the Consultation’s recommendations for
South Africa, Namibia or Southern Rhodesia
(Fig. 26.2, No. 13-15). Instead, certification
by the Global Commission was based on
reports prepared by Global Commission
members and WHO consultants after visits
arranged by the Smallpox Eradication unit.
As recommended by the Consultation, eradi-
cation in Madagascar was certified by the
Global Commission after receipt of a detailed
country report, followed up by a visit by a
WHO staff member.

For 11 countries in south-western Asia,
certification by various procedures was rec-
ommended. Democratic Yemen, Yemen, Iraq
and the Syrian Arab Republic (Fig. 26.2, No.
11, 12, 18 and 19) were visited by interna-
tional commissions. Iran was visited by ex-
perts and certified by the Global Commission
on the basis of their reports. The 6 Arab
countries of the Gulf area (Fig. 26.2, No. 20—
25) were required to submit a country teport.
At their request a more searching inquiry was
made; each country carried out an intensive
surveillance programme designed and super-
vised by a WHO epidemiologist.

For 5 countries in eastern Asia, the Consul-
tation had recommended special certification
activities. China, because of its vast size and
population and its lack of contact with WHO
for many years, required the special measures
desctibed in Chapter 27. There remained
Thailand and the war-torn countries of
Democratic Kampuchea, the Lao People’s
Democratic Republic and Viet Nam. The fact
that there had never been a WHO-sponsored
smallpox eradication programme in the 3 last-
mentioned countries, and that their health
systems had been compromised by prolonged
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Country Last endemic|Occurrence of smallpox Strategy Certification
96719681 963]1970]1571]1972]1973] Recommended  implemented

1| MALAWI A A

2| MOZAMBIQUE A A 29 March 1978

3| UNITED REPUBLIC OF TANZANIA A A are

4| ZAMBIA A A

5| UGANDA A A 27 October 1978
6| SUDAN 1962 A 29 November 1978
7| ANGOLA 1959 A A 16 February 1979
8| BOTSWANA 1964 | ® A A

9| LESOTHO 1962 A A 23 March 1979

10| SWAZILAND 1966 A A

11 | DEMOCRATIC YEMEN 1960 A 10 June 1979

12| YEMEN A 11 June 1979

13| SOUTH AFRICA o A B 17 April 1979

14| NAMIBIA before 955 A B 7 December 1978
15| SOUTHERN RHODESIA (ZIMBABWE) A B 7 December 1978
16| MADAGASCAR before 1918 c C 29 June 1979

17| IRAN 1963 B 7 December 1978
18|IRAQ 1959 ) B A 17 April 1979

19| SYRIAN ARAB REPUBLIC 1950 . B 22 October 1979
20| BAHRAIN 1957 c 8
21| KUWAIT 1957 | c B
22| OMAN 1962 c B 7 December 978
23[QATAR 1961 c B
24| SAUDI ARABIA 1961 . . C B
25 | UNITED ARAB EMIRATES Never (@ o [} C B
26| THAILAND 1962 B B
27|LAO PEOPLE'S DEMOCRATIC REPUBLIC 1953 C C 7 December 1978
28| VIET NAM 1959 C c
29| DEMOCRATIC KAMPUCHEA 1959 C C 9 December 1979

1962 Endemic smallpox until year or month indicated e Importation
Strategies: A = certification by an international commission

visit by WHO-designated expert or consultant and subsequent report

C = provision of detailed country report

Fig. 26.2. Year of the last case of endemic smallpox and of importations of smallpox, and dates of certification
of 14 countries in Africa and |5 countries in Asia according to the strategies recommended by the Consultation
on the Worldwide Certification of Smallpox Eradication, October 1977, and as implemented.

warfare, made it difficult to collect data or
arrange visits by WHO consultants or staff
members. Thailand was visited by a member
of the Global Commission; for the other
countries reliance had to be placed on reports
compiled from a variety of sources.

In this chapter, the certification of 14
countries in Africa is first described, then that
of the 11 countties in south-western Asia and
finally that of Thailand, Democratic Kampu-
chea, the Lao People’s Democratic Republic
and Viet Nam. All these operations were
undertaken while, at the same time, the most
intensive search activities of the whole eradi-

cation programme were being carried out in
the Horn of Africa. The operations mounted
to certify eradication in Ethiopia, Somalia,
Djibouti and Kenya, and in China, are de-
scribed in Chapter 27.

SOUTHERN AFRICA

The progress of certification in the 12
countries of southern Africa (Angola, Bot-
swana, Lesotho, Madagascar, Malawi, Mo-
zambique, Namibia, South Africa, Southern
Rhodesia, Swaziland, the United Republic of
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Tanzania, and Zambia) is shown in Fig. 26.3.
No smallpox had been reported in any of these
countries since 1972, except for an outbreak
of variola minor in Botswana in 1971-1973,
following an importation from South Africa
late in 1971 (Table 26.1).

Civil unrest and, indeed, open warfare had
been occurring in Angola, Mozambique and
Southern Rhodesia since the mid-1970s.
South Africa, Namibia (which was controlled
by South Africa) and Southern Rhodesia
(then regarded by the United Nations as a
British colony) were not represented at the

1000 km
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SOUTHERN
RHODESIA

N International Commission 6-29 March 1978

International Commission 5-23 March 1979

International Commission 5—16 February 1979
ry

Special visit

Fig. 26.3. Countries of southern Africa certified
free of smallpox by international commissions or
visited by a member of the Global Commission or
WHO-designated expert before certification by that
Commission.
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World Health Assembly. This complicated
the organization of certification by interna-
tional commissions. Eventually such com-
missions were able to visit Angola and
Mozambique, where they met with no
difficulties. However, there were political
difficulties in organizing WHO-sponsored
international commissions to certify smallpox
eradication in Southern Rhodesia and Nami-
bia, and attempts to arrange for an interna-
tional commission to visit South Africa
(which provided the only route of entry to
Namibia) were thought unlikely to be suc-
cessful or at best unduly time-consuming,
owing to political factors. The recommenda-
tion of the Consultation on the Worldwide
Certification of Smallpox Eradication that an
international commission should visit these 3
countries (see Chapter 24) was therefore not
followed. Instead, arrangements were made to
obtain country reports and other necessary
data by organizing visits by a Global Com-
mission member and WHO consultants who
were acceptable to the respective national
governments. This proved to be quite
straightforward in Southern Rhodesia and
Namibia, but several visits to South Africa
were needed before the requisite data could be
obtained.

Logistics

Experience in western and central Africa
had shown clearly the difficulties faced by the
small staff of the Smallpox Eradication unit
and the relevant personnel in the WHO
Regional Office for Africa in arranging
simultaneous precertification activities in
many countries. Furthermore, it was impossi-
ble to find experts of sufficient experience to

Table 26.1. Numbers of reported cases of smallpox in 12 countries of southern Africa, 1967-1974

Country 1967 1968 1969 1970 1971 1972 1973 1974
Malaw| 38 61 65 39 10 0 0 0
Mozambique 104 145 11 0 0 0 0 0
United Republic of Tanzania 1629 455 "7 32 0 0 0 0
Zambia 47 33 0 2 0 0 0 0
Botswana | 0 0 0 36 1 059 27 0
Lesotho | 0 0 0 0 0 0 0
Swazlland 0 0 0 0 0 0 0 0
Angola 0 0 0 0 0 0 0 0
Namibia 0 0 0 0 0 0 0 0
South Africa 43 8l 246 121 10 ! 0 0
Southern Rhodesia 30 10 33 6 0 0 0 0
Madagascar 0 0 0 0 0 0 0 0
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form the international commissions if
members were required to travel too often and
to too many different countries. To simplify
certification, 2 groupings were therefore
made of small numbers of countries, as
follows: (1) Malawi, Mozambique, the United
Republic of Tanzania, and Zambia; and (2)
Botswana, Lesotho and Swaziland. The
remaining 5 countries were dealt with
separately. Angola, in particular, was a
large country in which there had been serious
civil disturbances both before and after
it achieved independence in 1975 so that
it was uncertain whether commission mem-
bers would be able to travel extensively
enough for certification to be possible. For
this reason, a separate international com-
mission was established for Angola so as not
to prejudice the certification of any other
country that might be grouped with it. The
political problems associated with Namibia,
South Africa and Southern Rhodesia have
already been mentioned, while Madagascar, as
an island, was a special case.

For the first time since certification in
South America in 1973, the problem had to

be faced that the variety of smallpox most
recently present in some of these countries
was mainly variola minor. In this situation,
pockmark surveys, which had proved so
useful in the countries of western and central
Africa, were much less likely to reveal recent
transmission of smallpox, because facial scars
persisted in less than 109, of patients. To
supplement such pockmark surveys as were
performed, intensive surveillance for cases of
chickenpox was carried out, and specimens
were collected for laboratory examination—a
procedure which reached its apogee in certifi-
cation operations in the Horn of Africa (see
Chapter 27). Surveillance for cases of chicken-
pox provided a measure of the sensitivity of
the reporting system and permitted speci-
mens to be collected from cases and outbreaks
over a wide area. If cases had mistakenly been
diagnosed as chickenpox instead of variola
minor, this would be revealed by labora-
tory studies. Moreover, by obtaining material
from outbreaks in which a patient had died,
presumably of chickenpox, the likelihood of
detecting smallpox, if it were present, was
increased.

f

-~

Time Schedules for Certification

Since there were so many countries for which certification was required by the end of
1979, all certification activities had to meet a strict time schedule. Further, if one of a group
of neighbouring countries failed to achieve certification, none of the countries in that
group could be certified. Various measures were taken to accelerate certification and
maintain uniform progress—e. g., countries were requested to send information on the
progress made in preparations for certification to the WHO Regional Office for Africa by
cable every month. An example of such a request is reproduced below. Although formal
communications were with the Regional Office, it was important that the epidemiologists
in Nairobi and the Smallpox Eradication unit in Geneva should be kept informed of the
situation; hence a copy of the cable was sent to each of them.

Outgoing cable :

“Reference progress sME [smallpox eradication] certification activities from now
onwards please deliver to aFro [Regional Office for Africa] a monthly cable to monitor
status commission preparation including aaa cumulative totals pockmark surveys since
surveys began BBB total number localities chosen for field surveys ccc total number
localities visited by teams DDD total number of persons seen in schools ot elsewhete EEE
number of persons with facial pockmarks FFF number of specimens collected for laboratory
study stop Please begin this cable report thirty October and forward thereafter on day
thirty of subsequent months to AFrRo with copy sME HQ [Smallpox Eradication unit}and icp
Es 005 [Epidemiological Surveillance of Diseases Intercountry Project] epidemiologists
Nairobi and Maputo.” J
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Malawi, Mozambique, United Republic
of Tanzania, and Zambia

Precertification activities

These countries had recorded their last
cases of smallpox between 1969 and 1971
(Table 26.1). Dr Ziaul Islam,a WHO epidemi-
ologist based in Nairobi, who had worked on
both the western and central African certifi-
cation programmes, took the major role in
precertification activities in this group of
countries.

The preparation of country reports started
early in 1977 while the certification of cen-
tral Africa was in progress. In July 1977, a
coordination meeting attended by WHO
regional and Headquarters staff was held in
Brazzaville, Congo, to assess progtress. It was
decided at this meeting that, in addition to
pockmark surveys, a programme for the
surveillance of chickenpox cases, with em-
phasis on the collection of specimens for lab-
oratory examination, should have a high
priority in the preparations for certification.
It was proposed that at least 100 specimens
from chickenpox patients should be collected
in each country, from outbreaks separ-
ated in both space and time. By October 1977,
Dr Islam had visited Malawi, the United Re-
public of Tanzania, and Zambia at least
once to assist with the pockmark surveys and
chickenpox surveillance. It was estimated
that by December 1977 all the preparations
for visits by an international commission
would be completed.

Pockmark surveys. As part of the prepara-
tions for certification, pockmark surveys were

carried out in each country, covering 3.29, of
their combined population of 38.2 million
(Table 26.2). No pockmarked children were
seen among 70 621 children of preschool age,
nor had any person with facial pockmarks
suffered from smallpox later than 1970.

Chickenpox surveillance. In accordance with
the decision made at the coordination meet-
ing at Brazzaville in July 1977, all countries
had collected a number of specimens from
cases clinically diagnosed as chickenpox
(Table 26.3). When examined at the WHO
collaborating centres, no specimens showed
poxvirus particles by electron microscopy and
cultures for orthopoxviruses were uniformly
negative. Herpesvirus particles were seen in
269, of the specimens.

Continued transmission in Malawi. During
preparations for certification in Malawi, evi-
dence was obtained which showed that small-
pox transmission had continued for a long
period of time without being recognized by
the health services. The last reported case
occurred in December 1969. In April 1972,
Dr Islam discovered in a remote part of
southern Malawi 48 individuals with facial
pockmarks who had contracted their infec-
tions between April 1970 and February
1971—ie., up to 14 months after the last
reported case (see Chapter 20). Subsequently,
during the precertification surveys, a joint
Malawi-WHO team discovered a pock-
marked git]l and 2 other possible cases in the
same area who gave a history of having been
infected in September 1972, The exact status
of these cases was never determined, but it was
eventually concluded that, among the illiter-
ate rural population, information given as to

o~

N

Laboratory Diagnosis of Chickenpox

During precertification activities in many countries, large numbers of specimens from
cases of chickenpox were submitted for laboratory testing to WHO collaborating centres.
The varicella—zoster virus, which causes chickenpox, does not grow on the chorioallantoic
membrane and grows only slowly in special kinds of cultured cells. Howevet, typical
enveloped herpes virions can be seen with the electron microscope in preparations made
with fresh vesicular fluid (see Chapter 2, Plate 2.16).

Most reports from WHO collaborating centres showed a rather low petcentage of
sightings of herpes virions with the electron microscope in material that came from cases
of chickenpox, compared with the very high percentage of positive results for pox virions
from cases of smallpox. This is explained by the fact that the enveloped herpes virions are
much more fragile than pox virions and often failed to survive intact during the process of
shipment from the field to the laboratory.

~

y
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Table 26.2. Malawi, Mozambique, United Republic of Tanzania, and Zambia: results of facial pockmark
surveys conducted during precertification activities, 1977-1978

United Republic of

Malawi Mozambique? T Zambia
anzania

Population, 1977 (millions) 5.5 10.6 17.0 5.1
Percentage of population seen 5.5 1.4 1.9 9.0
Number of preschool children examined 19 844 6303 15199 29275
Number with pockmarks 0 0 0 0
Number of school-age children examined 242 068 69 543 206 021 364294
Number with pockmarks 737 161 1242 1261
Number of adults examined 42050 70908 97 058 65763
Number with pockmarks 179 523 657 301
Total number examined 303 962 146 754 318278 459 332
Total number with pockmarksb 916 684 1899 1562

2In additlon, in surveys carried out during the national mass vaccination campalgn (June 1976-February 1978), 35 589 persons were found
with faclal pockmarks among 7 379 265 persons examined. None of them had contracted smallpox after 1969.

Due to smallpox contracted before 1971.

Table 26.3. Malawi, Mozambique, United Republic
of Tanzania, and Zambia: laboratory
examination of specimens from cases
clinically diagnosed as chickenpox,

1977-1978
Country Number of Number positive for: Number
specimens b xvirus Herpesvirus negative
Malawi 319 0 62 257
Mozambique 65 0 20 45
United Republic
of Tanzania 58 0 8 40
Zambla 86 0 36 50
Total 528 0 136 392

the year of illness was unreliable, and that the
last case in Malawi had occurred in an
outbreak that terminated spontaneously in
1971 without being detected by health staff.

Difficulties in precertification activities. WHO-
assisted national smallpox eradication pro-
grammes had operated in Malawi, the United
Republic of Tanzania, and Zambia, but the
sensitivity of the surveillance system for
smallpox had diminished in each of these
countries since 1974. WHO had not been
involved in smallpox eradication work in
Mozambique. The precertification surveys
just described were made possible only by
detailing a WHO epidemiologist to work
with designated national health workers in
each country. Some logistic problems arose—
e.g., in Mozambique, in which available re-
sources were insufficient to permit the carry-
ing out of a pockmark survey and extra funds
had therefore to be provided to cover petrol
costs and living allowances. Three new ve-

hicles were also needed, but only for 2-3
months, so that it would have been wasteful to
purchase them. Furthermore, they could not
have been obtained in time, since procure-
ment usually took 12 months. This problem
was solved when the vehicles were made
available by the WHO Expanded Programme
on Immunization and money to cover local
expenses was provided by WHO.

Visit by the International Commission, 6-29
March 1978

An International Commission for the Cer-
tification of Smallpox Eradication met in
Maputo, Mozambique, from 6 to 9 March
1978. After reviewing the data from all 4
countries, the Commission set up 4 teams, one
for each country, and reassembled for its final
meeting in Lusaka, Zambia, 27 to 29 March.

After extensive travel throughout each
country and examination of the reporting
networks and of the data provided in the
country reports, the Commission decided
that, if smallpox transmission had continued
after the date of the last known case, it would
have been detected. The circumstances of the
missed outbreak in Malawi were carefully
scrutinized, but the epidemiological evidence
indicated that the last case had occurred in
1971. The Commission noted that, even if the
disease had persisted until September 1972,
this was over 5 years ago, and the local
situation had been examined in detail both by
the joint Malawi-WHO team in precertifica-
tion activities and by the Commission mem-
ber during his wvisit. At its final plenary
meeting in Lusaka the Commission agreed
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Plate 26. 1. 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. Left to right: |LH. Chu (WHO), A.H. Abou-Gareeb (WHO), Z.M. Dlamini (Swaziland),
I. Arita (WHO), ). Moeti (Botswana), J.A. Espmark (Sweden), M. Davies (Sierra Leone), ].G. Breman
(WHO), M. Altmann (WHO), P. Dordevic (WHO), I.D. Ladnyi (WHO), F. Fenner (Australia), Z. Islam
(WHO), C. Aigan (WHOQO). The names of the Commission members are in bold type.

that the 4 countries should be certified to be
free of smallpox.

Botswana, Lesotho and Swaziland

Coordination meeting

During the International Commission’s
visit to Lusaka in March 1978, mentioned
above, a coordination meeting was held to
discuss strategies for the certification of the
remaining countries in southern Africa. It
was attended by Dr Celal Algan and staff from
the WHO Regional Office for Africa, Dr Joel
Breman, formerly of the Center for Disease
Control, Atlanta, USA, who had recently
joined the Smallpox Eradication unit, and
Arita. Apart from the Horn of Africa, where
smallpox remained endemic until 1977, the
last case in Africa had been reported in
Botswana in November 1973. The small land-
locked countries of Lesotho and Swaziland
had experienced their last outbreaks in 1962
and 1966 respectively.

Although the 6 adjacent countries of Bot-
swana, Lesotho, Namibia, South Africa,
Southern Rhodesia and Swaziland formed an
epidemiological unit (see Fig. 26.3), the
coordination meeting decided that it would
be very time-consuming and perhaps politi-
cally difficult to arrange for simultaneous
precertification surveys and the certification
of these countries by one or even several
international commissions. Botswana was the
only one of them in which WHO had been
involved in a smallpox eradication pro-
gramme when, after the outbreak there in
1971,2a WHO team had assisted an augmented
national programme. It was decided that
arrangements should be made for the visit of
an international commission to Botswana,
Lesotho and Swaziland in March 1979, and
that preparations for precertification activi-
ties in those 3 countries should begin im-
mediately. Other measures were to be taken to
obtain the information necessaty to certify
smallpox eradication in Namibia, South
Africa and Southern Rhodesia (see below).
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Table 26.4. Botswana, Lesotho and Swaziland: results of facial pockmark surveys conducted during

precertification activities, 1978-1979

Botswana Lesotho Swaziland
Population, 1978 (milllions) 0.84 1.28 0.53
Percentage of population seen 19.7 18.5 14.1
Number of preschool children examined 16 654 24 541 3790
Number with pockmarks 0 0 0
Number of school-age children examined 111899 126 379 53334
Number with pockmarks 62 0 0
Number of adults examined 38020 85938 16 886
Number with pockmarks 992 55b 2b
Total number examined 166 573 236 858 74010
Total number with pockmarks 1053 55b 2b

2 Due to smallpox contracted before 1974.
Due to smallpox contracted before 1971.

Precertification activities

The last outbreak of smallpox in the region
had been due to very mild variola minor in
Botswana in 1971-1973 (see Chapter 20), and
variola minor was the predominant variety of
smallpox recently prevalent in South Africa,
by which Lesotho was completely and Swazi-
land almost completely surrounded. How-
ever, outbreaks of variola major had occutred
in all these countries in the past, and it was
decided to carry out both pockmark surveys
and chickenpox surveillance. Dr Moises Alt-
mann, a WHO epidemiologist stationed in
Maputo, Mozambique, assisted the national
health authorities in their preparations for
the commission’s visit. Progress was initially
rather slow, but by January 1979 all 3
countries had prepared country reports and
completed pockmark and chickenpox surveys.

Pockmark surveys. The pockmark surveys
covered a large proportion of the small
populations of the 3 countries (Table 26.4).
No facial pockmarks were seen in 44 985
children of preschool age and only 6 cases (all
in Botswana) were found among 291 612
schoolchildren. Pockmarks were somewhat
more common in adults, being seen in 0.269%,
in Botswana and a smaller proportion in
Lesotho and Swaziland, and heavy facial
scarring was found only in adults, reflecting
the outbreaks of variola major in the 1950s
and 1960s.

Chickenposc surveillance. Specimens were col-
lected from cases of chickenpox during pre-
certification surveillance, care being taken to
obtain specimens from as many separate
outbreaks as possible. They were examined at
WHO collaborating centres. None contained
poxvirus, but herpesvirus particles were seen

Table 26.5. Botswana, Lesotho and Swaziland:
laboratory examination of specimens
from cases clinically diagnosed as
chickenpox, 1978-1979

Country Number of Number positive for: Number
specimens Poxvirus  Herpesvirus negative
Botswana 260 0 75 185
Lesotho 58 0 17 41
Swaziland 41 0 9 32
Total 359 0 101 258

with the electron microscope in 289 of the
specimens (Table 26.5).

Visit by the International Commission, 5-23
March 1979

The first meeting of the International
Commission was held in Gaborone, Bot-
swana, from 5 to 7 March 1979. In addition to
examining the country reports for these 3
countries, the Commission reviewed the data
available at that time on smallpox eradication
in the 3 neighbouring countries, Namibia,
South Africa and Southern Rhodesia, because
these 6 countries formed an epidemiological
unit. The Commission then divided into 3
groups, which visited Botswana, Lesotho and
Swaziland respectively, and reassembled for
final discussions in Mbabane, Swaziland,
between 21 and 23 March.

During their visits, Commission members
themselves carried out pockmark and vacci-
nation scar surveys, though necessarily on a
much smaller scale than in the national
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Plate 26.2.
pox Eradication in Botswana, Lesotho, and Swaziland, held in Gaborone, Botswana, 7 March 1979. Left to right,
front row: L.H. Chu (WHO), M. Altmann (WHO), G. Meiklejohn (USA), W. Koinange (Kenya), I. Tagaya
(Japan), D. Chilemba (Malawi), P.E.M. Fine (USA); back row: R.A. llbor (WHO), |.P. Sibiya (Botswana),
LT. Lesetedi (Botswana), V. Chinien (WHO), A. Deria (Somalia), B.C. Dando (WHO), A. Sunde (Botswana),
J.G. Breman (WHO). The names of the Commission members are in bold type.

surveys (Table 26.6). They discovered a higher
proportion of pockmarked schoolchildren
and adults than had been found in the
national surveys in Botswana and Swaziland,
but fewer in Lesotho. In any case, even these
higher frequencies were quite low (0.269%,
and 0.299 in schoolchildren in Botswana and
Swaziland respectively) and no pockmarked
children under the age of 6 were found, out of
a total of 2533 examined.

There was some doubt among Commission
members in Botswana whether smallpox

Participants in the briefing meeting of the International Commission for the Certification of Small-

transmission there had been interrupted in
1973 or had extended into 1974. Two sus-
pected cases of smallpox in children had oc-
curred in 1974, but it was impossible to
confirm or disprove the diagnosis.

The vaccination scar survey conducted by
Commission members revealed a high vacci-
nation coverage of the population in all 3
countries; in the age group under 15 years, for
example, it was 969%, in Botswana, 859, in
Swaziland and 729 in Lesotho. In Botswana,
refugees, bushmen and a religious sect whose

Table 26.6. Botswana, Lesotho and Swaziland: results of facial pockmark surveys carried out by members of
the International Commission in March 1979

Botswana Lesotho Swaziland
Number of preschool children examined 1766 218 549
Number with pockmarks 0 0 0
Number of school-age children examined 23978 12241 12 562
Number with pockmarks 622 0 36b
Number of adults examined 4 486 2770 1811
Number with pockmarks 223 20 b
Total number examined 30230 15229 14922
Total number with pockmarks 842 2b 47b

2Due to smallpox contracted before 1974.
Due to smallpox contracted before 1971.

WHO
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members objected to vaccination on principle
were considered as high-risk groups among
whom the transmission of smallpox was more
likely to continue. However, national vacci-
nation surveys and visits by Commission
members showed satisfactory vaccination
coverage in each of these groups.

Because the variety of smallpox most re-
cently prevalent in these 3 countries had been
variola minor, the absence of pockmarks in
children was less significant than in the
majority of other countries, but the absence of
variola virus in specimens taken from cases
diagnosed as chickenpox and the high level of
vaccinial immunity were persuasive. Noting
that there had been no evidence of confirmed
smallpox since 1973 or of suspected cases
since 1974, the Commission certified that
smallpox had been eradicated from Botswana,
Lesotho and Swaziland.

South Africa

With a population of 22.8 million in 1970,
South Africa was the most populous country
in southern Africa. Variola major and variola
minor had been endemic up to the Second
World War, but thereafter only variola minor
had persisted as an endemic disease, and was
not regarded very seriously by the health
authorities. Apart from a visit to South Africa
in 1972 by Henderson (see Chapter 20), the
country had had no contact with the WHO
smallpox eradication campaign and had not
established a national smallpox eradication
programme. Smallpox was regarded as one of
the diseases for which vaccination should be
provided, but was considered to be of minor
importance compared with poliomyelitis,
measles, diphtheria, and other diseases.

Arrangements for certification

Following the Consultation on the World-
wide Certification of Smallpox Eradication in
October 1977, the Director-General of WHO
wrote to the South African Minister of Health
and Welfare to propose that the South Afri-
can government should participate in the
global certification of smallpox eradication.
In his letter he suggested that a visit early in
1978 by Fenner, who had been the chairman
of the Consultation, would be a useful way to
begin this activity. Within 10 days of the
dispatch of this letter, South Africa informed
WHO by cable of its willingness to participate

in these certification activities and to provide
every assistance during Fennet’s visit.

Visit by Fenner, 19 January—19 February
1978. The purpose of the visit was three-
fold: (1) to advise South African health
officials on how to prepare a country report
for submission to the Global Commission;
(2) to emphasize the importance of chicken-
pox surveillance and make arrangements for
the collection of specimens for laboratory
examination by WHO collaborating centres;
and (3) to obtain an impression of the recent
history of smallpox and rural health services
in South Africa (including some of the “black
homelands”). Fenner’s itinerary is shown in
Fig. 26.4. With the help of the South African
government, the trip was extended to include
Namibia (see below). He was cordially re-
ceived by government and provincial health
officials (see box) and visited infectious
disease hospitals, university medical schools,
diagnostic laboratories in Johannesburg and
Cape Town, and rural health centres in
northern Transvaal and 3 of the “black
homelands”, Bophuthatswana, Lebowa and
Transkei.

The laboratory services were found to be of
high quality and a network of diagnostic
laboratories covered most of the country.
However, their practice of testing for ortho-

Travel by air

...... Travel by road

® Specimens from chickenpox cases

*x  Last smallpox importation in Namibia
Katwitwi
Oshakati .-

Rund
— y Johannesburg

p Pretoria

Odjiwarango ¢

Fig. 26.4. lItinerary of the visit to South Africa and
Namibia by the chairman of the Global Commission,
Dr F. Fenner, 19 January— 19 February 1978, and
numbers of specimens from cases of chickenpox from
each of the provinces of South Africa and various parts
of Namibia.
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Bophuthatswana, near Botswana.

kareas, and the rural hospitals and clinics.”

Collaboration between South Africa and WHO on Smallpox Eradication

The following note prepared by Fenner on his return from South Africa illustrates that
country’s willingness to cooperate with WHO’s global certification activities:

“Everywhere I went I was received with great cordiality, and there were frequent
expressions of satisfaction that WHO had arranged the visit. No effort was spared to enable
me to see what I regarded as the ‘vulnerable’ areas, the more heavily populated parts of
Namibia near the Angolan border and the northern parts of Transvaal (Lebowa) and

“I was driven around the countryside and to clinics and hospitals by senior health
officials, health inspectots or nursing sisters over a distance of more than 3000 km, and a
chartered plane was made available for 3 days. Such travel afforded opportunities for
extensive informal discussion of the health conditions and the complex politics of these
parts of Africa, as well as observation of the countryside and living conditions in the rural

J

poxviruses by growth in tissue culture rather
than on the chorioallantoic membrane, and
reporting positive results as indicating a
“member of the vaccinia—variola group” was
confusing (see Chapter 20). Variola virus
stocks were held in the National Institute for
Virology, but the South African Directot-
General of Health would not agree to a
request by Fenner that they should either be
transferred to a WHO collaborating centre or
destroyed. In fact, it was not until December
1983 that they were finally destroyed (see
Chapter 28).

Vaccine was produced in a laboratory in
Cape Town for use locally and in some
neighbouring countries—e. g., Southern Rho-
desia. Tests on freeze-dried vaccine carried
out in 1970 by the WHO Collaborating
Centre for Smallpox Vaccine in Bilthoven,
Netherlands, showed that it met WHO
standards.

Preparation of the country report. It was
suggested that South Africa should submit its
country report by 1 June 1978 and complete
the chickenpox survey in October 1978, so
that the situation could be reviewed at the
Global Commission meeting in December
1978. However, when no material had arrived
by 12 September, Arita sent a cable to Pretoria
requesting the submission of a country report
documenting smallpox eradication as soon as
possible. To avoid further delay, Fenner
revisited South Africa briefly in mid-October,
and Dr Nicole Grasset, formerly the regional
smallpox adviser in the WHO South-East
Asia Region, who had lived in South Africa
in her youth, visited the country in Novem-
ber and brought data and a draft report back

to Geneva, where it was finalized by staff of
the Smallpox Eradication unit.

The delay in sending the results of the
chickenpox surveys was due to the seasonal
character of the disease; outbreaks occur in
spring and, in the Southern Hemisphere, this
starts in September, so that, by October, there
had been too few to enable the stipulated 100
specimens to be collected.

Review of country report by the Global
Commission, December 1978

The country report and the results of an
incomplete chickenpox survey were pre-
sented to the Global Commission at its
meeting in Geneva from 4 to 7 December
1978. The Commission noted that South
Africa had relatively well developed health
services, as shown by the overall doctor to
population ratio of 1:1806 and registered
nurse to population ratio of 1:573. In addi-
tion, 5660 health stations were responsible for
reporting communicable diseases. After the
last known outbreak in 1971, when special
efforts were made to achieve high vaccination
rates in the northern Transvaal (see Chapter
20), smallpox vaccination was being pert-
formed as part of a well-organized immuniza-
tion programme which also provided polio-
myelitis, BCG and diphtheria—pertussis—
tetanus vaccination.

The results of facial pockmark and vaccina-
tion scar surveys carried out in widely sepa-
rated rural and urban areas during 1978 are
shown in Table 26.7. An additional survey of
17 064 children under 15 in Bophuthatswana
and Transkei revealed none with facial pock-
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Table 26.7. South Africa: results of facial pockmark and vaccination scar surveys in 1978, by age group and

type of locality

Persons examined

Age group
(years) Localities Total Number with Percentage with
number faclal pockmarks vaccination scar
0-§ Urban centres 3170 (] 82.3
Rural (“black homelands”) 10 685 0 68.8
6-15 Urban centres 1051 0 86.7
Rural (provinces) 271 191 0 86.2
Rural (“black homelands™) 36 391 0 80.7
>15 Urban centres 11011 42 69.5

3 Due to smallpox contracted many years earlier.

Table 26.8. South Africa: results of examination by
WHO collaborating centres of speci-
mens collected from cases clinically
diagnosed as chickenpox

Number of Number positive for: Number

Province specimens nepative
examined Poxvirus Herpesvirus 8
Cape 42 0 9 33
Natal I8 0 5 13
Orange Free State 5 0 3 2
Transvaal 62 0 25 37
Total 127 0 42 85

marksand 67.69, with vaccination scars. Four
adults with facial pockmarks gave histories of
attacks of variola major many years earlier.

When the Global Commission met in
December 1978, no data were available on the
laboratory examination of specimens from
cases of chickenpox, and it was therefore
decided to delay certification pending the
arrival of the results of this survey. By June
1979, 127 specimens had been submitted for
examination, the majority coming from the
northern Transvaal (see Fig. 26.4), where the
last outbreak of smallpox had occurred in
1971. All were negative for poxvirus, but
herpesvirus particles were seen in 339 of the
specimens (Table 26.8).

After receipt of the results of the examin-
ation of the first 100 specimens, Arita wrote
to members of the Global Commission, who,
on the basis of their review of the situation
in December 1978 and the results of the
chickenpox sutvey, agreed on 17 April
1979 that smallpox eradication had been
achieved in South Africa.

Namibia

Although the United Nations had termin-
ated the South African mandate over Namibia

in 1966 and the South African presence there
had been declared illegal by the International
Court of Justice in 1971, the country was in
fact controlled and administered by South
Africa, under the name “South West Africa”.
In this sparsely populated country, the high-
est population density being 7.5 persons per
square kilometre in Ovamboland, adjacent to
the border with Angola, endemic smallpox
was said never to have been present, though
there had been occasional importations from
Angola, most recently in 1956. Endemic
smallpox had been eliminated from Angola in
1959 (see below) and although cases had
occurred as recently as 1973 in Botswana,
these were in the eastern part of that country,
separated from Namibia by the Kalahari
desert. The South African Institute for Medi-
cal Research operated a branch laboratory in
Windhoek, the capital, and small laboratories
in some other towns in Namibia.

Visit by Fenner, 5-9 February 1978

During his trip to South Africa early in
1978, Fenner also spent 5 days in Namibia (see
Fig. 26.4). He met health officers and staff in
hospitals and laboratories, obtained informa-
tion on health services, especially the surveil-
lance and control of communicable diseases,
visited schools and conducted a limited vac-
cination scar survey. After his departure, a
country report was prepared by the South
African health authorities and sent to the
Global Commission.

Review of the country report by the Global Com-
mission, December 1978

The country teport was considered at the
meeting of the Global Commission in Decem-
ber 1978. It followed the usual lines, de-
scribing the geography and demography,
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health administration, history of smallpox
and records of vaccination activities. Between
1969 and 1978, 10 specimens had been
examined for suspected smallpox at the
National Institute for Virology in Sandring-
ham; all were negative. Pockmark and vacci-
nation scar surveys had been conducted
throughout the country in April-November
1978 (Table 26.9). The 3 pockmarked adults
found were Angolans who said that they had
suffered from smallpox in childhood.

During 1978 and 1979, 18 specimens
collected from cases clinically diagnosed as
chickenpox (see Fig. 26.4) were examined in a
WHO collaborating centre; none contained
poxvirus but 9 showed herpesvirus particles.

On the basis of the history of smallpox in
Namibia, the low probability of importations
from adjacent countries during the previous
decade, the results of the facial pockmark
surveys and the high vaccination rate in
individuals over 5 years of age, the Global
Commission certified that smallpox had been
eliminated from Namibia.

Southern Rhodesia (Zimbabwe)

Southern Rhodesia was a British colony
until 1980, when it attained independence
and was renamed Zimbabwe. In 1965 the
white colonists had made a unilateral declara-
tion of independence and since then the
country had been in a state of civil war.
Legally, in 1978, it remained under the
jurisdiction of the United Nations Sanctions
Committee. In otder to obtain information on
the smallpox situation, the Director-General
of WHO wrote to the Southern Rhodesian
authorities requesting that 2 WHO consul-
tants should be allowed to visit the country to
assess whether smallpox had been eliminated.
A favourable reply having been received, Dr
Nicole Grasset and Dr Gordon Meiklejohn,

Table 26.9. Namibia: results of facial pockmark and
vaccination scar surveys in April-No-

both highly experienced in smallpox eradica-
tion activities, visited the country in January
1978.

Visit by Dr Grasset and Dr Meiklejobn, 10-30
January 1978

Since Southern Rhodesia was a much
smaller country, the objectives of this visit
differed from those of Fenner’s visit, men-
tioned above, to South Africa and Namibia.
The consultants’ aim was to obtain enough
information, by travel and inquiry, and sup-
ported by subsequent investigations by local
personnel, to be able to submit to the Global
Commission a definitive report on the small-
pox situation in Southern Rhodesia.

The consultants were warmly received by
the local authorities (see box) and after initial
consultations in Salisbury (Harare), theytrav-
elled separately around the 5 provinces, carry-
ing out extensive pockmark and vaccination
scar surveys as well as evaluating the level of
surveillance of infectious diseases by health
personnel. Subsequently, national health pet-
sonnel carried out further and more extensive
studies. The consolidated results of all these
surveys are shown in Table 26.10.

In their inquiries, the consultants observed
that there was a remarkable lack of knowledge
about smallpox among persons under 25 years
of age. Almost without exception they failed
to recognize the smallpox pictures on the
recognition cards and stated that they had
never seen or known of the presence of the
disease. On the other hand, many older
persons knew about smallpox from their
childhood, and 0.269, of adults surveyed had
facial pockmarks, the most recent being said
to date from an illness in 1966.

In addition to their field survey, the
consultants commented on the health ser-
vices, which they described as extensive, well

Table 26.10. Southern Rhodesla: results of facial
pockmark and vaccination scar sur-
veys in January-April 1978, by age

vember 1978, by age group group
Persons examined Persons examined

Age group Age group
(years) Total Number with  Percentage with (years) Total Number with  Percentage with

number  faclal pockmarks  vaccination scar number  faclal pockmarks  vaccination scar
0-5 | 260 0 56.9 0-6 49 401 0 79.0
6-15 27913 0 92.5 7-14 39835 42 95.0
>15 2983 33 83.0 > 14 26 872 702 94.2

2 Angolans who had had smallpox in childhood.

2Due to smallpox contracted before 1967.
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Attitude of the Southern Rhodesian Authorities to the Visit by WHO Consultants

Dr Grasset reported as follows : “Dr G. Meiklejohn and myself were everywhere received
with great cordiality and everything was done to facilitate our work in Rhodesia . . . Maps,
charts and tables concerning the smallpox programme in Rhodesia since 1954 were given
to us, and the smallpox activities and other health programmes were freely discussed.

“...In order to carry out surveys in as many localities as possible, half the country’s
territory was covered by Dr Meiklejohn and the other half by myself . . . The Chief Health
Inspector accompanied Dr Meiklejohn throughout his travels, and I was escorted by
different European and African provincial health officials.

“As the majority of localities we had to visit for epidemiological reasons were in areas
bordering Mozambique, Zambia and Botswana, where few or no civilians travel due to
civil warfare, special arrangements were made to bring us as near as possible to the villages
by chartered or government four-seater planes. From the rough air strips, we were usually
provided with a metal-protected lotry accompanied by armed African soldiers. In
particularly dangerous areas, two military jeeps with soldiers escorted us throughout the
day and soldiers were placed on the airstrips to assure our security at the departure of the
charter plane.

“As every day we had to examine a few thousand children in one to four localities,
advance planning was made by the authorities, i.e., the population was grouped at
gathering points, and up to 8 African health assistants were made available to assist us in

X

our work.

N

“On no occasion was any information requested kept from us.”

/

planned and supported by excellent commu-
nications. There was a medical school in
Salisbury; the health personnel included
many European nurses and physicians, a large
proportion of whom had undergone training
in public health and tropical medicine ; and an
extensive network of 83 mission hospitals
existed. Because of the civil war, health staff
were working under extremely difficult cit-
cumstances, often at the risk of personal
injury or death. Although smallpox was at the
top of the list of notifiable diseases, the
country had never set up a separate smallpox
eradication programme. Mobile vaccination
teams sought to vaccinate the entire popula-
tion against smallpox in a 3-year cycle, using
liquid smallpox vaccine purchased from
South Africa. There were no systematic search
operations and, apart from reporting during
an outbreak, no routine “nil” reports. Reli-
ance was placed on the extensive and well-
distributed network of health units and on
the alertness of staff in high-risk ateas. This
approach appeared to have been reasonably
successful in detecting almost all outbreaks,
and transmission was interrupted in 1970.
The instability in some border areas raised
doubts as to the ability of this health structure
to detect outbreaks rapidly in those areas if

there should be an importation, but the
neighbouring countries—Botswana, Mozam-
bique, South Africa and Zambia—had been
free of smallpox since 1973 or earlier.

The consultants found no evidence of
smallpox transmission within Southern Rho-
desia or of importations since the last reported
outbreak there in 1970. It was their opinion
that, because the health units were numerous,
geographically well distributed and staffed
with well-trained and alert personnel, any
case of smallpox that might have occurred
after 1970 would have been detected. Facili-
ties for laboratory diagnosis, including elec-
tron microscopy, were available in Salisbury
and many specimens had been tested between
1970 and 1977, all with negative results. After
the consultants’ visit, a further 23 specimens
obtained from patients with what was diag-
nosed clinically as chickenpox were examined
in a WHO collaborating centre. Herpesvirus
particles were found in 10 of them but
poxvirus in none.

Review by the Global Commission, December 1978

At its meeting in December 1978 the
Global Commission reviewed the consultants’
report and the results of the pockmark and
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vaccination scar survey supplied by the
government, and certified that Southern
Rhodesia was free of smallpox.

Angola

The only countries remaining for assess-
ment in southern Africa were Angola and the
island of Madagascar. At the coordination
meeting held in Lusaka in March 1978, it had
been decided that the certification of Angola
should be carried out by an international
commission in February 1979.

The last reported cases of smallpox in
Angola had occurred in 1966. Although the
country had suffered from political instability
since 1961, there had been a good vaccination
programme, in which freeze-dried vaccine
had been used, until 1975. Variola minor was
endemic up to 1959, and outbreaks of variola
major had occurred following importations
from Zaire during the 1960s, the last taking
place in 1966. Each of these was investigated
by state epidemiologists and confirmed by
virus isolation at a laboratory in Luanda. The
extensive national vaccination campaign ex-
tended through 1974 but was then sharply
curtailed because of the civil war, which
culminated in national independence in 1975.
By then, more than 3 years had elapsed since
the last outbreak in Zaire, which had been the
source of earlier importations. However, in
1978 many areas were regarded as inaccessible
and it was thought that it would be difficult
to carry out pockmark surveys and obtain
specimens from cases of chickenpox in those
parts of the country.

Precertification activities

Dr Joel Breman of the Smallpox Eradica-
tion unit helped to plan the precertification
programme and Dr René F. M. Collas, a
WHO epidemiologist, and Mr José F. Verani,
a WHO technical officer, who were stationed
in Angola in connection with other WHO
projects, assisted the national health officials.
In August 1978 Dr Clovis H. Tigre, a
Brazilian epidemiologist, visited Angola to
review the progress of field surveys and the
ptreparation of the country report. He found
that little had been done.

In November 1978, at Arita’s request, Dr
Francisco J. C. Cambournac, a former resident
of Angola who had been Director of the
WHO Regional Office for Africa but had

retired to Portugal, provided valuable data on
smallpox in Angola before 1975, the year of
independence. The country report was finally
prepared later that month, by which time 79
specimens had been collected from chicken-
pox patients. However, the field survey had
been delayed because of poor communications
and lack of resources, and it was doubtful
whether all the data would be available for the
visit of the International Commission sched-
uled for February 1979. Early in December,
after a meeting at the Ministry of Health
between government officials and the WHO
programme coordinator in the country, the
survey proceeded more rapidly and by early
January 1979 all preparations had been
completed.

Pockmark survey. The pockmark survey
carried out by the national health authorities
covered all the provinces (Fig. 26.5) and 119,
of the total population. About 0.8%, of the
adult population and 0.049, of school-age
children had facial pockmarks, but only 1
pockmarked child was found in the preschool
age group (Table 26.11), and it was decided
that the scarring had been caused by
chickenpox.

Chickenpox surveillance. Variola minor had
virtually replaced variola major in Angola in

7] National pockmark survey
. Visited by International Commission
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Fig. 26.5. Certification activities in Angola: munici-
palities covered by the national pockmark survey,
July—December 1978, and those visited by members
of the International Commission for the Certification
of Smallpox Eradication in Angola, 5-16 February
1979.
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Table 26.11. Angola: results of facial pockmark
survey in July-December 1978, by

age group
Persons examined
Age group Total With facia) pockmarks
number Number %
Preschool children 81572 12 0
School-age children 444 40| i77b 0.04
Adules 218 454 | 8070 0.83

40One child had facial scarring which resembled pockmarks
caused by smallpox, but after further examination it was decided
th%t the scarring had been caused by chickenpox.
Due to smallpox contracted before 1974.

the 1950s and had been present together with
variola major in neighbouring countries
(Zaire and Zambia) until the late 1960s. A
total of 122 specimens collected from out-
breaks of chickenpox occutring in various
provinces (Fig. 26.6) were examined in a
WHO collaborating centre; none contained
poxvirus but 12 were found to contain
herpesvirus particles. This unusually small
proportion of herpesvirus-positive specimens
was due to a breakdown of the electron
microscope during the period concerned, so
that much of the material had only been
cultured.

ZAMBIA

NAMIBIA

Fig. 26.6. Numbers of specimens collected from
chickenpox cases in various provinces of Angola
between July 1978 and February 979.

Visit of the International Commission, 5-16
February 1979

After reviewing the data supplied by the
Angolan authorities in Luanda, the Com-
mission formed 5 teams, which travelled
widely throughout the country (see Fig. 26.5)
before meeting again in Luandaon 15 and 16
February to review the situation. Contrary to
the opinion prevailing earlier, members were
able to visit most parts of Angola, except the
south-east, which bordered on Namibia, a
country that had been free of smallpox for
decades. During their visits they conducted a
facial pockmark survey that covered 28 167
persons, of whom 495 had pockmarks; these
were all persons of school age or older and all
had contracted the illness causing the pock-
marks prior to 1966.

Between 1966 and 1974 there had been a
good vaccination programme, 1.5-2.8 million
people out of a population (in 1974) of about
6.3 million having been vaccinated annually
with freeze-dried vaccine of good quality
purchased from a number of European coun-
tries. There were 144 reporting units in the 16
provinces and, on average, one-third of them
were sending in monthly epidemiological
reports. Taking into consideration the ab-
sence of smallpox from Angola since 1966 and
from neighbouring countries since the late
1960s, the field investigations carried out by
the Angolan authorities, and the results of the
chickenpox survey, the International Com-
mission certified Angola to be free of
smallpox.

Madagascar

Because Madagascar was an island with a
relatively small population, it had been poss-
ible to interrupt smallpox transmission there
during the First World War, and to control
effectively the few importations that oc-
curred between 1925 and 1931 (see Chapter
8). The Consultation on the Worldwide Certi-
fication of Smallpox Eradication, meeting
in October 1977, decided that all that was
needed from Madagascar was a country re-
port, which was presented by the government
to WHO in December 1977,

An unusual feature of this report was the
large number of recorded deaths from chick-
enpox (Table 26.12). The data for 1972-1975
were supplied in the country report, the other
figures by correspondence. These data could
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Table 26.12. Madagascar: number of reported cases
of and deaths from chickenpox, 1972~

1978
Number of deaths
Year Number of
cases Original Revise:
figures? figures
1972 11 069 7 7
1973 19 408 26 26
1974 27322 187 8
1975 33076 108 5
1976 22213 97 I
1977 18 557 6 6
1978 20 204 20 20

3 From the Ministry of Health of Madagascar.
After investigations by Dr Z. Islam in March 1979.

have been interpreted as the result of an
unrecognized importation of variola major
into Madagascar in 1974 and its subsequent
spread and misdiagnosis as chickenpox dut-
ing 1975 and 1976. The likelihood that this
was so was increased when the data by
province for 1976 showed that the case-
fatality rate for “chickenpox” in the province
of Antananarivo was almost 19, (8572 cases;
83 deaths). Correspondence between the
Smallpox Eradication unit and health offi-
cials and the WHO programme coordinator
in Madagascar failed to elicit a satisfactory
explanation for the reported high death rates
from chickenpox, and in December 1978 the
Global Commission deferred certification
pending the provision of further information.

It was arranged that Dr Ziaul Islam should
visit Madagascar and investigate the situa-
tion. Working there from 26 February to 9
March 1979, he checked the original records
for 1972-1978 and discovered that measles
deaths had sometimes been attributed to
chickenpox, typing errors had been made, and
confusion had resulted from using reporting
forms for mortality when those intended for
reporting morbidity had run out; sometimes
no explanation for the figure reported could
be found. His final assessment of the numbers
of deaths from chickenpox, also shown in
Table 26.12, is consistent with the occurrence
of chickenpox only.

Dr Islam’s teport, which also provided
some additional information on the health
structure and vaccination programme in
Madagascar, was distributed to members of
the Global Commission on 10 May 1979.
They accepted the explanation that the high
mortality attributed to chickenpox was due to
reporting and/or recording errors and eradi-

cation in Madagascar was certified by corre-
spondence on 29 June 1979. Had the Global
Commission not made such a decision, ar-
rangements between the Smallpox Eradica-
tion unit and the government of Madagascar
were in hand to carry out an intensive
pockmartk survey in the areas in which large
numbers of chickenpox deaths had been
originally reported, but this did not prove
necessary.

UGANDA AND THE SUDAN

In parallel with the certification activities
in the countries of southern Africa, arrange-
ments were made for international com-
missions to visit the 2 African countries
(other than those of the Horn of Africa)
for which certification was still required—
namely, Uganda and the Sudan. Uganda had
reported its last endemic case of smallpox in

LIBYAN EGYPT
ARAB (1948)
JAMAHIRIYA
(1948)

Northern

CHAD

(1965) Khartoum

Darfur
Blue
Nile

Kordofan

ETHIOPIA

(1976)
CENTRAL BarE Upper
AFRICAN aza
REPUBLIC
(1963)
Equatoria
ZAIRE
(1971) UGANDA
(1968 KENYA
0 400 km (1969)

RWANDA
(1970)

BURUNDI
(1970)

)
R.
TANZANIA (1970)

Fig. 26.7. Sudan and Uganda, showing the provinces
of the Sudan at the time of the precertification activ-
ities and the years in which smallpox ceased to be
endemic in neighbouring countries. Uganda was
visited by an international commission from |l to
27 October 1978 and the Sudan by another inter-
national commission from 5 to 29 November 1978.
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1968, but imported cases had occurred each
year between 1969 and 1972, originating
from the neighbouring Equatoria Province of
the southern Sudan (Fig. 26.7), in which there
had been civil disturbances until 1972. The
certification of eradication in Uganda was
therefore dependent on that in the Sudan.
However, certification could not be undet-
taken in the Sudan until 1978 because of the
risk of importations from Ethiopia, in which
smallpox remained endemic until August
1976. Plans were therefore made for the
certification of the Sudan and Uganda in
October—November 1978, by separate inter-
national commissions.

Uganda

Precertification activities

Preparations for certification in Uganda
followed the pattern that had been developed
in western Africa, where a similar long

PLEASE BRING THIS CARD WITH YOU

interval had occurred between the last re-
ported case and certification (see Chapter 25).
Dr Chu In Ho, a WHO epidemiologist
stationed in Kampala, assisted the Ugandan
health authorities in the preparation of the
country report and in conducting pockmark
surveys and chickenpox surveillance. For the
pockmark survey (Table 26.13), 622 localities
widely dispersed over Uganda’s 10 provinces
were selected and over 1.5 million persons,
representing 12.29, of the total population of
Uganda, were examined. Most of the more
recent outbreaks of smallpox in Uganda
had been due to variola minor (see Chapters 8
and 19), so it was not surprising that facial
pockmarks were rare, being found in only
0.0059, of persons of school age or older.
None was ascribed to smallpox infection
contracted after 1970.

A WHO-supported virus laboratory in
Entebbe had confirmed diagnoses of smallpox
in 1970 and 1972, but thereafter had gradu-
ally ceased to function. In preparation for
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Plate 26.3. 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 a

common goal.
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Table 26.13. Uganda: results of facial pockmark
surveys by national authorities, April-
September 1978, and by International
Commission members, October
1978, by age group

Number of persons

examined
Age group Survey
Total With facial
pockmarks
Preschool
children  National 85 504 0
International
Commission 4932 0
School-age
children  National 900 115 472
International
Commission 25926 112
Adults Natlonal 572266 198
International
Commission 29 629 23

4 Due to smallpox contracted before 1971.

certification, 118 specimens were collected
from cases of chickenpox occurring in all
provinces during the period April-September
1978. On examination at WHO collaborating
centres, none was found to contain poxvirus
particles.

Visit of the International Commission, 11-27
October 1978

After an initial 3-day meeting in Kampala,
the Commission was divided into 3 teams,
which between them visited all the provinces.
As well as inspecting health units and the
reporting system, they carried out facial
pockmark surveys (see Table 26.13) which
confirmed the results of the larger national
survey.

Before certifying that smallpox trans-
mission had been interrupted in Uganda,
members of the Commission made a special
visit to the Virus Research Institute in
Entebbe and confirmed that all stocks of
variola virus previously held there had been
destroyed on 27 July 1976, after receipt of the
letter dispatched from the Smallpox Eradica-
tion unit earlier that month (see Chapter 30).

Sudan

A WHO-assisted smallpox eradication pro-
gramme had been carried out in the Sudan,
geographically the largest country in Africa,
from 1969 onwards but was not very effective

until 1972 (see Chapter 18). The last endemic
case of smallpox had occurred in Bahr El
Ghazal Province in December 1972. The
requisite 2-year surveillance period after the
last known case had been completed by the
end of 1974, but the eradication of smallpox
was not certified in the Sudan by an interna-
tional commission until November 1978.

Certification was delayed because the
Sudan was at the crossroads of movements by
seasonal agricultural workers and pilgrims,
some of whom came from western Africa on
their way to Mecca, and some from Ethiopia,
in which smallpox had been endemic until
1976 (see Chapter 18, Fig. 18.6). The move-
ment of refugees from Ethiopia into the
southern Sudan also caused problems. The
certification of smallpox eradication in the
Sudan could be undertaken with confidence
only after transmission had been interrupted
in Ethiopia.

The delay in certification caused consider-
able problems for the Sudanese health auth-
orities, since they had to maintain surveil-
lance for a further 5 years after the last case.
However, the fact that they had done so
meant that smallpox eradication in the central
and eastern parts of the African continent
could be certified with much greater confi-
dence. In addition to Ethiopia, the Sudan had
borders with the Central African Republic,
Chad, Kenya, Uganda and Zaire, from which
cases had regularly been imported in the
1950s and 1960s. The absence of importations
from these countties into the Sudan between
1972 and 1978 provided additional assurance
that transmission had ceased in these coun-
tries as well.

Precertification activities

After the last case occurred in December
1972, sutveillance continued in the Sudan,
more than 600 staff being employed for the
purpose, including 48 supervisors, 18 as-
sessors and 369 vaccinators, who were distrib-
uted throughout the 13 provinces. During
this period 1 or 2 WHO epidemiologists or
consultants assisted in developing and imple-
menting surveillance. The smallpox eradica-
tion staff who contributed in this way includ-
ed Dr Abdel Hamid el Sayed, as the national
director of the programme, and the WHO
epidemiologists Mr David Bassett, Dr Donald
P. Francis and Dr Satnam Singh.

While the reporting system was being
strengthened, programme staff conducted a
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systematic search for hidden foci of smallpox,
particularly in the southern provinces and the
areas bordering on Ethiopia. Active searches
were conducted in villages, health establish-
ments, schools, police stations and markets to
seek information on cases of diseases with a
rash, and a reward was offered. The vaccina-
tion programme was also maintained.

Pockmark survey. Between 1975 and 1977
smallpox eradication programme staff exam-
ined a total of nearly 2 million persons, out of
a total population of 14 million, for facial
pockmarks (Table 26.14). The few people
found with them (0.049 of those examined,
all of school age or older) had contracted
smallpox before 1972.

Chickenpox surveillance. Because of possible
diagnostic confusion between variola minor
and chickenpox, the latter was made a notifia-
ble disease and, wherever possible, outbreaks
were investigated by smallpox eradication
programme stafl. Between 1973 and 1977,
17 690 cases, including 10 deaths, were re-
ported (Table 26.15). Each year, specimens for
laboratory investigation were taken from a
number of cases, usually those with un-
usual features. Of 74 specimens examined in
WHO collaborating centres none contained
poxvirus.

Special searches in the southern provinces. Be-
cause of the difficulties of access before 1972,
special searches were conducted in Upper
Nile and Equatoria Provinces. During two

Table 26.14. Sudan: results of facial pockmark
surveys conducted by smallpox eradi-
cation programme staff between
1975 and 1977, and by members of
the International Commission in No-
vember 1978, in all provinces, by age

group
Number of persons
examined
Age group Survey
Total With facial
pockmarks?
Preschool
children  National 271 897 0
International
Commission 3139 0
School-age '
children  National 224297 38
International
Commission 26 665 18
Adults National 14511255 650
International
Commission 14307 94

2 Due to smallpox contracted before 1972.
Examined at check-points; mostly adults.

Table 26.15. Sudan: number of reported cases of
and deaths from chickenpox between
1973 and 1977 and number of speci-
mens tested

Year Number of Number of Number of
cases deaths specimens tested?
1973 5123 0 I
1974 8 895 0 20
1975 1832 8 I
1976 1 082 2 16
1977 758 0 16
Total 17 690 10 74

2 None contained poxvirus.

searches in Upper Nile, in 1972 and 1974,
718 000 out of 798 000 inhabitants of the
province were vaccinated. A vaccination scar
survey revealed a coverage of 859 in the age
group 0-4 years and 989 in the age group
5-14 years.

In Equatoria Province, the special surveil-
lance team operating in January 1974 dis-

Plate 26.4. 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.
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covered evidence of possible smallpox trans-
mission as late as November 1973. The last
confirmed case in the province had occurred
in November 1972, in the most densely
populated part of Kapoeta District, some
80-100 kilometres from the Lafit mountains,
where evidence of possible continued trans-
mission was discovered. Intensive investiga-
tions suggested that there had been a number
of cases, the last in a 15-month-old boy with
facial pockmarks. However, it was impossible
to determine precisely the date of onset of the
disease. The surveillance team revisited the
Lafit mountains 3 times in 1974, and repeat-
edly thereafter, but failed to find any further
evidence of smallpox. During a visit to the
area in 1976 evidence was obtained suggest-
ing that the supposed last case in the focus had
been infected late in 1972, not late in 1973.

Special surveillance in areas om the Ethiopian
border. In September 1973, an interregional
WHO smallpox eradication programme
seminar was held in Addis Abeda. Border
surveillance was discussed, and the Ethiopian

and Sudanese governments made arrange-
ments after the seminar for surveillance teams
from each country to investigate rumours of
smallpox on the other side of the border (see
Chapter 21). For example, at the request of
Ethiopia in November 1973 and February
1974, a Sudanese team investigated smallpox
rumours and vaccinated the inhabitants in the
Gabba and Metabel areas of Gojam Province
in Ethiopia, which were not easily accessible
from the Ethiopian side of the border.

Visit by a WHO consultant. In August—
September 1977, Dr Gordon Meiklejohn,
a WHO consultant, visited Khartoum and
assisted in documenting the work of the
smallpox eradication programme and subse-
quent surveillance activities. In May 1978, a
further stimulus was given to the discovery of
cases of smallpox by the announcement by the
World Health Assembly that a reward of
US$1000 would be offered to any person who
teported a smallpox case which was con-
firmed by laboratory investigations in a
WHO collaborating centre.

Plate 26.5. Some of the participants at the meeting of the International Commission for the Certification of
Smallpox Eradication in the Sudan, 29 November 1978. Left to right: R.A. Khan (WHO), C. Lerche (Norway),
W. Koinange (Kenya), Yemane Tekeste (Ethiopia), A.H. El Sayed (Sudan), J.G. Breman (WHOQO). The
names of the Commission members are in bold type.
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Fig. 26.8. Localities in the Sudan visited by members
of the International Commission for the Certification
of Smallpox Eradication, 15-29 November 1978.

Visit of the International Commission, 15-29

November 1978

After a brief meeting in Khartoum, field
visits were made by 9 separate teams over a
period of 12 days. Because of the large size of
the Sudan, an aeroplane was made available
by the United Nations Development Pro-
gramme to help to cover critical areas in the
northern and eastern provinces (Fig. 26.8).
During their visits, Commission membets
carried out facial pockmark (see Table 26.14)
and vaccination scar surveys.

The International Commission found
nothing to cause them to doubt the claim that
smallpox transmission had been interrupted
in the Sudan at least 5 years earlier, and
certified the country to be free of smallpox.

SOUTH-WESTERN ASIA

Several countries in south-western Asia
required certification by international com-
missions or other special measures (Fig. 26.9).
They fell 1nto 3 groups.

Yemen and Democratic Yemen were geo-
graphically close to the last remaining ende-
mic countries in the world, Ethiopia and
Somalia, and certification activities were de-
layed there until nearer the time when the

Horn of Africa would itself be visited by
international commissions. Because of politi-
cal differences between the two countries,
they were visited by separate international
commissions in June 1979.

To the north-east lay Saudi Arabia and the
Gulf states of Bahrain, Kuwait, Oman, Qatar
and the United Arab Emirates. Because of the
intensity of the traffic between these coun-
tries and the Indian subcontinent and the
vast annual pilgrimages to Mecca, the
Consultation on the Worldwide Certification
of Smallpox Eradication had recommended
in October 1977 that WHO should obtain
special country reports from each of them
for review by the Global Commission in
December 1978.

-Iran, Iraq and the Syrian Arab Republic
were not included in the Intensified Smallpox
Eradication Programme in 1967 because they
had eliminated endemic smallpox in 1963,
1959 and 1950, respectively. However, it was
known that a major epidemic of variola major
had spread through these countries in 1970-
1972, after an importation from Afghanistan
(see Chapter 23). Few of the many cases which
occurred had been reported to WHO—29
from Iran in 1971 and 2 in 1972, 37 from Iraq,
all in 1972, and 54 from the Syrian Arab
Republic in 1972 (Fig. 26.10). Unofficial
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Fig. 26.9. Countries of south-western Asia and the
Arabian Peninsula and the methods by which they
were certified.
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Fig. 26.10. Smallpox in Afghanistan, 1970-1977, and the 1970-1972 outbreak of smallpox in Iran, following
an importation from Afghanistan. The disease spread to Iraq and the Syrian Arab Republic, and from Iraq to
Yugoslavia. Numbers indicate the cases officially reported to WHO by month. In both Iran and Iraq, the
numbers of cases which actually occurred and were known to the respective governments were far larger (see

Chapter 23).

reports suggested that there was good reason
to believe that transmission had persisted for
almost 2 years in Iran, 8 months in Iraq and 4
months in the Syrian Arab Republic, with
many more cases than had been reported.

The last cases of smallpox in these countries
were believed to have occurred in 1972, some
5 years eatlier but the Consultation believed
that it was important to confirm with greater
certainty that smallpox was not persisting in
any of them and had not been present for at
least the last 2 years. It therefore recommend-
ed that visits should be made to Iran, Iraq and
the Syrian Arab Republic by Global Commis-
sion members, consultants and/or WHO staff,
to verify and document smallpox eradication
and present their findings to the meeting of
the Global Commission in December 1978.

Certification did not proceed exactly as
suggested by the Consultation. Iraq and the
Syrian Arab Republic were visited and certi-
fied in succession by an international com-
mission, of which the chairman, Dr Robert
Netter, was a member of the Global Com-
mission. In Iran, however, although extensive
precertification activities were conducted,
political events made it impossible to arrange
the planned visit of an international com-
mission to that country.

Yemen

A WHO-assisted smallpox eradication pro-
gramme had been initiated in Yemen in 1969
in the course of which the primary vaccina-

tion of 0.7 million children and the revaccina-
tion of 1 million persons, out of a population
of 4.8 million, were carried out. Surveillance
activities had discovered 23 possible smallpox
cases between 1970 and 1977, but when
specimens from these cases were examined in
WHO collaborating centres no poxvirus par-
ticles were found.

In 1978 and 1979, a special search was
conducted with the assistance of Mt Robert C.
Steinglass, a WHO operations officer. This
included the investigation of suspected cases
of smallpox, the collection of specimens from
every chickenpox outbreak discovered in the
country, and facial pockmark and vaccination
scar surveys in a large number of selected
localities. Altogether 920 localities wete
visited in 146 of the 162 districts. The WHO
reward of US$1000 for information on new
smallpox cases that could be confirmed was
widely publicized to stimulate the reporting
of suspected cases. In contrast to African
countries, in which variola minor had been
most recently endemic, variola major had
been the prevalent form in Yemen, and a
facial pockmark survey covering some 209,
of the total population revealed 1920 pock-
marked persons, all of whom were over 10
years of age (Table 26.16). None of them had
had smallpox more recently than 1967. None
of the 42 specimens collected from cases of
fever with rash was found by WHO collabot-
ating centres to contain poxvirus.

A vaccination scar survey revealed that
only 22,99 of children aged 0—4 yeats had
vaccination scars, a proportion that rose to
65.6%, among those aged 5-9 years.
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Table 26.16. Yemen: results of facial pockmark survey during active searches, 1978-1979

Villages searched

Number of persons with

Population facial pockmarks aged: Year of the

Governorate Total Number where persons of villages P ged: most recent
number with facial pockmarks searched 0-9 infectlon
-9 years 210 years
were found

Beidha 13 12 28376 0 36 1958
Dhamar 129 13 81360 0 390 1964
Hajjah 110 85 72 647 0 229 1967
Harlb 4 2 2026 0 10 1953
Hodeidah 48 2 135 441 0 300 1963
Ibb 199 165 183 797 0 404 1965
Mahweet 76 50 32266 0 93 1964
Sa’ada 52 22 27 102 0 59 1959
Sana'a 148 84 127 973 0 205 1966
Taiz 141 87 206 500 0 194 1965
Total 920 622 897 488 0 1920 -

Visit of the International Commission, 2—10 June
1979

After preliminary discussions in Sana’a, the
Commission members formed 3 teams and
travelled widely throughout the country,
except in the sparsely populated eastern desert
area of the Marib, which was closed for
political reasons. The results of the surveys
confirmed those presented in the country
report, and the Commission concluded that
there was no evidence that there had been any
endemic cases of smallpox since the last
recorded cases in 1969. Accordingly, Yemen
was certified to be smallpox-free.

Democratic Yemen

Although Democratic Yemen had not
reported a confirmed case of smallpox since
1961, the government undertook a smallpox
eradication programme, beginning in 1970.
In a mass vaccination campaign combining
smallpox and BCG vaccinations, 4 mobile
vaccination teams had performed 1.7 million
smallpox vaccinations between 1970 and
1977, among a population of 1.7 million;
578 000 were primary vaccinations, and the
take rate was over 909,

Precertification activities

Special search operations were carried out
between February 1978 and February 1979,
with the assistance of a WHO epidemiologist,
Dt Mohamed El Naggar. The offer of a
reward of 50 Yemeni dinars (approximately
US$150) for the notification of a case of

smallpox was publicized by newspapers, radio
and television. During a year-long operation,
active searches were conducted in 55 of the
83 subdistricts in the country, including 2
subdistricts on the island of Socotra. Dr R.N.
Basu and Dr Holger Lundbeck, members of
the Global Commission, visited the country
in November 1978 to study and advise on
preparations for certification.

Pockmark survey. Facial pockmarks were
seen only in persons over 14 years of age
(Table 26.17). From the replies to questions
put to those with pockmarks, it emerged that
the most recent infection among them in
Democratic Yemen had occutred in 1958. A
vaccination scar survey recotded 59.89, with
scars in the age group 0—4 years, the cotre-
sponding proportion reaching 96.99, in the
age group 5-14 years. Of 36 specimens
collected from cases of fever with rash during
1978-1979 and examined by WHO collabor-
ating centtes, 8 showed herpesvirus particles
and none poxvirus.

Visit by the International Commission, 3—11 June
1979

After a briefing meeting in Aden, 3 teams,
each including a Commission member, a
WHO consultant and a national representa-
tive, visited 18 districts and carried out
limited surveys for facial pockmarks (Table
26.17) and vaccination scars. The results ob-
tained corroborated the evidence presented in
the country repott.

The Commission concluded that there was
no evidence that the endemic transmission or
importation of smallpox had occurred in
Democratic Yemen since the smallpox eradi-
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Table 26.17. Democratic Yemen: results of facial
pockmark surveys by national teams,
February 1978-February 1979, and
by members of the International
Commission, June 1979, by age group

Number of persons examined

Age grou|
(Yi args) P Survey
Total With facial
pockmarks
0-4 Natlonal 23633 0
International
Commission 922 0
5-14 National 37 921 0
International
Commission 3431 0
215 National 58343 1942
International
Commission 4572 644

2Due to smallpox contracted before 1959.

cation programme had begun there in 1970.1t
certified the country to be free of smallpox.

Arab Countries of the Gulf Area:
Bahrain, Kuwait, Oman, Qatar,
Saudi Arabia, United Arab Emirates

The health services of these 6 countries had
been greatly strengthened since the increase
in income from oil production in the eatly
1970s. Indigenous transmission of smallpox
was thought to have ceased in all of them in
the 1960s, but there were numerous oppot-
tunities for importations to occur (see
Chapter 23, Table 23.10) and the inadequacy
of the surveillance system at that time meant
that a report of zero incidence of smallpox
could not be regarded as completely reliable.

The 1977 Consultation on the Worldwide
Certification of Smallpox Eradication had
therefore requested that detailed country
reports should be supplied to the Global
Commission (see Chapter 24).

One of the members of the Consultation,
Dr Jalal M. Aashi, who was at the time
Secretary-General of the Secretariat-General
of Health for the Arab Countries of the Gulf
Area, arranged for a member of the Smallpox
Eradication unit, Dr Ehsan Shafa, to attend
the meeting of the Secretariat-General in
Riyadh, Saudi Arabia, from 30 October to 2
November 1977. Dr Aashi and Dr Shafa had
drawn up a plan of action for the Gulf
states, to be implemented during 1978, and
this was approved by the assembled ministers
of health. In fact the plan was more thorough
than the Consultation’s suggestions had indi-
cated. Under its terms each country was
requested: (1) to carry out chickenpox sur-
veillance and collect specimens from selected
cases; (2) to establish and maintain rumour
registers of suspected cases of smallpox ; (3) to
carry out facial pockmark surveys; and (4) to
prepare a country report. Specimen collection
kits and forms for each section of the plan of
action were provided.

Dr Arcot G. Rangaraj, a veteran of the
smallpox eradication campaign in Afghani-
stan, was appointed as a WHO consultant for
6 months (1 March—-31 August 1978) to help
to implement the plan of action. He visited
each country 3 times, contacting public
health laboratories, hospitals, health centres
and clinics, medical officers of oil companies,
missionary and other private institutions, and
private practitioners.

Table 26.18. Arab countries of the Gulf area: results of precertification investigations, January-July 1978

Facial pockmark survey in Number of Inl;::::r::g:sa
Estimated children <10 years old History of children cases of 8
Country population with facial chickenpox  Number of Number
(1977) Number  Number with pockmarks reported specimens  positive for
examined pockmarks tested herpesvirus
Bahrain 270000 25623 | Contracted in Pakistan 3154 50 16
Kuwait 1 130 000 80791 0 — 1766 78 35
Oman 810000 67 060 | 9-year-old child, skin 480 39 10
Infection in infancy
Qatar 190 000 15242 0 — 566 35 8
Saudi Arabia 7 630 000 158 075 0 — 831 105 46
United Arab Emirates 670 000 85 994 4 3, each infected 7 years 1871 52 32

earlier In Bangladesh,
India and Pakistan;

1, a 9-year-old boy,

infected In 1971
outbreak

2 Specimens examined at WHO collaborating centres; all were negative for poxvirus.
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The results of the special investigations are
shown in Table 26.18. There was no evidence
that smallpox had been present in any of the 6
countries since 1971.

After reviewing the excellent data pro-
vided in the reports of these countries, the
Global Commission, meeting in December
1978, had no hesitation in certifying all of
them to be free of smallpox.

Iran

Preparations for certification

Shortly after the Consultation in October
1977, Dr Shafa visited Iran from 2 to 14
December 1977, during which time, in col-
laboration with the health authorities, a plan
of operations for the confirmation of small-
pox eradication was prepared. In view of the
large epidemic of smallpox in Iran in 1970-
1972 (see Chapter 23), government health
officials agreed to carry out a comprehensive
programme. This was to last for 6 months,
starting on 21 March 1978 (the Iranian New
Year), and include: (1) chickenpox surveil-
lance with the compulsory reporting of cases,
and epidemiological and laboratory investiga-
tion of chickenpox outbreaks associated with
deaths; (2) the maintenance of a rumour
register and reports on the investigation of
suspected cases of smallpox; (3) facial pock-
mark surveys; and (4) the preparation of a
comprehensive country report.

Dr Parviz Rezai, Deputy Director-General
of Communicable Diseases Control and
Malaria Eradication, was put in charge of the
programme, and by the end of February 1978
sanitary inspectors from every province in
Iran, who were responsible for specimen
collection, had attended a seminar in Teheran
and been issued with specimen collection kits.
A seminar was also held, attended by the
chiefs of the communicable disease depart-
ments of all the provinces, to discuss the plan
of action and their role in its execution.

Activities went on until 23 September. Dr
Shafa continued to follow their progress
closely and visited Iran again in August 1978.
In October, he and Dr Lawrence Brilliant,
who had worked as a WHO staff member in
the smallpox eradication programme in India,
visited Iran to assist in the analysis of the data
and the preparation of the final report for the
Global Commission. They also paid brief
visits to the provinces of Ilam, Fars and
Isfahan. It had been planned that Dr Aashi

and Henderson, members of the Global Com-
mission, would visit Iran between 1 and 15
November, during which time they would be
provided with a supplementary report giv-
ing epidemiological details of the 1970-1972
outbreak. However, their visit had to be
cancelled owing to increasing civil unrest,
which culminated in the deposition of the
Shah and the proclamation of an Islamic
Republic on 1 April 1979.

Pockmark survey. The object of the facial
pockmark survey was to confirm the absence
of smallpox during the previous 5 years
(1973-1978); hence only children under 5
years of age were examined. The areas to be
surveyed were selected in the following order
of priority: (1) the environs of the last known
smallpox outbreaks; (2) districts in which
deaths from chickenpox had been reported;
(3) districts in which suspected cases of
smallpox had been reported; and (4) border
territories and remote areas.

Of 72 337 children examined (1.29 of all
those under the age of 5 years), 15 were
reported to have apparent pockmarks. On
investigation, the scarring was found to be
due to chickenpox in 11 cases, to boils in 3
cases, and to the secondary infection of
chickenpox vesicles in 1 case. The survey was
conducted in 160 of the 162 districts, in all 23
provinces. Dr Brilliant visited the provinces
of Fars and Isfahan during October 1978 and
confirmed that the facial pockmark survey
was well designed, the sampling frame was
carefully chosen, and the survey procedures
were understood by the health workers.

Chickenpox surveillance. Weekly reporting of
chickenpox from each district by telegram
was made compulsory for the 6-month period
21 March-23 September 1978. In all, 4076
cases were reported, giving an incidence of
12.2 per 100 000 population over a 6-month
period, which was similar to incidence rates in
other countries in which extensive chicken-
pox surveillance programmes had been
undertaken. Of these reported cases, 889,
were verified by senior health officials and
epidemiologically analysed; 859, of the pet-
sons in question had vaccination scars. Labot-
atory specimens were taken from 469, of the
459 cases in unvaccinated subjects and from
140 chickenpox cases which, although the
persons concerned had been vaccinated, were
either sevére or atypical or had occurred in an
adult. Specimens were collected from every
province except Boyer Ahmadi-ye Sardsir va
Kohkiluyeh, Kerman, Ilam, and Lorestan.
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Ilam Province, which had reported the poor-
est chickenpox surveillance, was visited and
checked by Dr Shafa in October 1978. All
349 specimens tested by WHO collaborating
centres proved negative for poxvirus.

Special investigation of suspected smallpox cases.
Four unusual cases of skin disease were in-
vestigated by physicians from the Communi-
cable Disease Unit in Teheran. Two wete
found to be cases of molluscum contagiosum
and the other 2 were severe chickenpox.
Routinely, all cases of fever with rash were
regarded as suspected cases of smallpox until
proved otherwise by clinical, epidemiological
and laboratory findings. Between 1973 and
mid-1978, 309 such cases were investigated.
All proved negative for variola virus on
laboratory examination by the Pasteur Insti-
tute in Teheran, an establishment which had
demonstrated a good laboratory capability for
smallpox diagnosis in 1971-1972.

Review by the Global Commission, 7 December 1978

Dr Rezai presented a detailed country
report entitled Smallpox Eradication in Iran,
and Dr Brilliant an additional document, The
Special Programme to Confirm Smallpox Eradica-
tion in Iran. In addition, 2 confidential re-
ports—Smallposc in Iran 1970-72, prepared by
the Iranian government, and Smallpox in Fars
Province, Iran, 1970-72, prepared by Dr Bril-
liant—were made available to a special group
of Commission members. These 4 reports
provided very comprehensive data on the
smallpox situation in Iran. The confidential
government report gave details of 1996 cases
of smallpox that had occurred in 400 out-
breaks between November 1970 and Sep-
tember 1972 (see Chapter 23, Fig. 23.4),
of which 1349 had been confirmed as pos-
itive for variola virus in the laboratory in
Teheran.

The epidemic had originated from an im-
portation from Afghanistan and was eventu-
ally controlled by mass vaccination. Its long
duration (23 months) was due to the use of
poor-quality liquid vaccine, and it was rapid-
ly controlled as soon as potent freeze-dried
vaccine became available (see Chapter 23).
The political decision not to report the actual
number of cases to WHO did not prevent the
health services from being fully operational
within the country and from being commit-
ted to eliminating the disease. There was no
reason to believe that any cases had occurred
after September 1972.

As has been mentioned above, political
circumstances had led to the cancellation of
the planned visit to Iran in November 1978
by members of the Global Commission, as
recommended by the October 1977 Consulta-
tion, but on the detailed evidence before it
the Global Commission had no hesitation in
certifying that Iran was free of smallpox.

Iraq

Smallpox had been eliminated from Iraq in
1959, so that there had been no WHQO-assisted
smallpox eradication programme in the
country. Vaccination, and subsequently cet-
tification activities, were undertaken by the
regular health services. Late in 1971, smallpox
had spread from Iran to Iraq (see Fig. 26.10)
but, as in Iran, the authorities had been
reluctant to report it. Evidence obtained
subsequently suggested that there had been at
least 800 cases (see Chapter 23), but that the
outbreak had been finally contained by June
1972.

Preparations for certification

In May 1978 Dr James Tulloch, a consul-
tant with the Smallpox Eradication unit,
visited Iraq to assist with the preparation of a
country report and the organization of a facial
pockmark survey. The basic report was pre-
pared in collaboration with Dr Felix Jurji, the
national Director of Epidemiology and Quat-
antine. In June, the Director-General of the
Public Health Administration sent forms to
all departments in the school health admin-
istration with a request that all schoolchildren
should be examined for pockmarks and that
the forms should be returned by mid-Sep-
tember for presentation to members of the
International Commission, which planned to
visit Iraq in October.

Visit by the International Commission, 5-15
October 1978

Because of the reluctance of the govern-
ment to discuss the 1971-1972 epidemic,
members of the Commission concentrated on
determining whether Iraq had been free of
smallpox for at least the previous 2 years.
After a briefing meeting in Baghdad, Com-
mission members and their colleagues formed
2 teams, which travelled widely through the
country. They checked the quality of the
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Plate 26.6. 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 in many countries.

reporting system, and visited hospitals, health
units and the diagnostic laboratory in Bagh-
dad. The general impression everywhere was
one of competence. In the laboratory, 162
specimens collected between 1972 and 1978
from patients with a rash had been tested; all
had proved negative for variola virus. Of
these, 27 collected in January 1978 and 11
collected in March—June 1978 were tested in
WHO collaborating centres, all with negative
results.

Four out of 3825 children aged between 4
and 12 years who were examined had pock-
marks, all due to smallpox contracted before
or during 1972. Vaccination coverage was
between 759%, and 1009, in primary-school
children, depending on the area, and between
509, and 809, in preschool children.

The Commission concluded that there was
no evidence that smallpox had occurred in
Iraq since 1972 and that the health services
were sufficiently reliable from the point of
view of detecting, recording and reporting
communicable diseases to ensure that, if a case
of smallpox had occurred, it would have come
to the notice of the central public health
authorities. However, between their visit in
October and the meeting of the Global
Commission in December, the results of the
facial pockmark survey had been received;
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these showed that 17 out of 195 665 school-
children had “facial pockmarks”. No details
were provided of the children’s ages or of the
dates on which they had suffered from
smallpox. Certification was therefore delayed
pending clarification of the situation. Subse-
quently, it was reported that, of these 17
childten with “facial pockmarks”, 16 had
good primary vaccination scars, 15 cases were
of chickenpox, 1 had had boils, and 1 had had
another kind of skin infection. This informa-
tion was sent to all Global Commission
members in March 1979 and Iraq was certi-
fied to be smallpox-free by correspondence on
17 April 1979.

Syrian Arab Republic

Because endemic smallpox had been elim-
inated from the Syrian Arab Republic in
1950, there had never been a smallpox eradi-
cation programme in the country. All vacci-
nations were carried out by the regular health
services. The Iran—Iraq epidemic had spread
to the Syrian Arab Republic in February 1972,
but appeared to have been contained by May
of that year (see Chapter 23).

Preparations for certification

After his visit to Iraq, Dr Tulloch pro-
ceeded to the Syrian Arab Republic in May
1978 to help to arrange the preparation of a
country report, a facial pockmark survey and
the collection of specimens for laboratory
testing. Dr Nouri Ramzi, Vice-Minister of
Health, arranged for Dr Tulloch to visit the
area of the last outbreak, in which there were
54 reported cases around Meyadin in the
south-eastern part of the country, along the
Euphrates river, and on the main road from
Baghdad (see Chapter 23, Fig. 23.5). A survey
of 507 schoolchildren in this area found 15
with facial pockmatks due to smallpox, which
made it clear that more cases had occurred
than were notified in 1972, as well as reveal-
ing an unteported outbreak in the period
1966-1967. For the purposes of certification
it was not considered worth while to make a
major effort to clarify events which had taken
place over 6 years before, but the government
was asked to undertake a facial pockmark
sutvey of the 6-year-old children entering
school in September. If no pockmarks were
found among them, that would be considered
good evidence that no cases had occurred
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since 1972. Surveys carried out on 28 072
6-year-old children in 197 schools in Damas-
cus and 11 320 children in 207 schools in
Deir-ez-Zor failed to find any pockmatks.
The vaccination coverage was good in school-
children in the higher grades—namely, 80—
95%,—and 50-609%,, among those in the first
grade.

Since 1972, when 3 specimens taken from
cases were found to contain variola virus by
the WHO collaborating centre in Atlanta,
USA, 1 specimen tested in 1974 had proved
negative, as had 6 specimens tested by WHO
collaborating centres between August and
October 1978.

Visit by the International Commission, 15-22
October 1978

After reviewing data with the health auth-
orities in Damascus, Commission members
visited health centres and primary schools. Of
3873 children then examined, one had facial
scarring reportedly due to smallpox contrac-
ted in Haffe in 1971. Four other persons with
pockmarks were adults who had suffered from
smallpox some 30 years previously. Com-
mission members reviewed the reports and
concluded that the detecting, recording and
reporting of communicable diseases in the
country were sufficiently reliable to ensure
that, if an outbreak of smallpox had occurred
since 1972, it would have come to the notice
of the central public health authorities. Their
recommendation that the Syrian Arab Re-
public should be certified to be free of
smallpox was accepted by the Global Com-
mission in December 1978.

SOUTH-EASTERN ASIA

At the other side of the Asian land mass
were several countries in which WHO-
assisted smallpox eradication programmes
had never been operative because the disease
had been eliminated in 1962 or earlier. The
largest country, China, is the subject of
detailed consideration in Chapter 27. Malay-
sia had eliminated endemic smallpox by the
end of 1949 and effectively controlled a large
outbreak that had occurred after an importa-
tion in 1959 and continued into 1960. Singa-
pore had reported no cases since "a small
outbreak following an importation in 1959.
Both countries had had stable governments
since 1960 and the Consultation did not

Table 26.19. Thailand, Democratic Kampuchea, Lao
People’s Democratic Republic and
Viet Nam: numbers of reported cases
of smallpox, 1952-1963

Lao People’s
Year Thailand Eemocratlc Democratic Viet Nam
ampuchea Republic
1952 43 1 740 33 21251
1953 50 1788 15 1 582
1954 20 443 0 3564
1955 "7 483 0 1907
1956 4 523 0 1 008
1957 3 125 0 472
1958 28 18 0 35
1959 1 548 4 0 13
1960 32 0 0 0
1961 33 0 0 0
1962 2 0 0 1
1963 0 0 0 0

recommend that any special investigation
should be undertaken. The remaining 4
countries were Democratic Kampuchea, the
Lao People’s Democratic Republic, Thailand
and Viet Nam; the numbers of reported cases
of smallpox in these countries during the
period 1952-1963 are shown in Table 26.19.
The October 1977 Consultation had rec-
ommended that, because of the prolonged
hostilities and the possibility of breakdowns
in the public health services, country reports
should be obtained for Democratic Kampu-
chea, the Lao People’s Democratic Republic
and Viet Nam. The authorities of each of the
countries concerned were to be asked to
endorse these reports and, in so doing, to
certify that no cases of smallpox had occurred
in their country for the past 2 years. In view
of the intense traffic between Thailand and
India and Bangladesh, it was recommended
that a member of the Global Commission or a
WHO consultant should visit Thailand.

Lao People’s Democratic Republic and
Viet Nam

In recommending that country reports
should be obtained from Democratic Kampu-
chea, the Lao People’s Democratic Republic
and Viet Nam, the Consultation had taken a
cautious attitude, for there had been only 1
reported case (in Viet Nam in 1962) since
1959. Because of the fighting there during the
1960s and 1970s, large numbers of foreign
soldiers had been present in these countries,
but no reports of the occurrence of smallpox
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had been received. Furthermore, smallpox
had been absent from neighbouring countries
for many years, and over the past decade
there had been little communication with
the endemic countries of the Indian
subcontinent.

Much of the available information on
Democratic Kampuchea, the Lao People’s
Democtatic Republic and Viet Nam was in
the files of the WHO Regional Office for the
Western Pacific in Manila, which requested
these countries in March 1978 to provide
additional information. However, by August
of that year no reports had been received at
WHO Headquarters in Geneva. To accelerate
matters, Dr Bert van Ramshorst, a medical
officer in the Smallpox Eradication unit, was
sent to Manila on 4 October 1978 to prepare
country reports, based on the data available in
the regional office, for the Global Commis-
sion meeting early in December. These were
sent to the respective governments for en-
dorsement, which was eventually received in
Geneva from Viet Nam on 28 November and
from the Lao People’s Democratic Republic
on 29 November. Thus the Lao People’s
Democratic Republic and Viet Nam were
certified by the Global Commission on the
basis of the reports prepared from the docu-
mentation available in the regional office
and the official statements by their respective
governments that the countries were small-
pox-free. However, the certification of De-
mocratic Kampuchea had to be deferred,
because government endorsement of the
country report had not been received.

Democratic Kampuchea

Formal endorsement by the government of
Democratic Kampuchea of the country re-
port prepared by the Smallpox Eradication
unit proved to be very difficult to obtain
because of the political turmoil in that
country. Briefly, the situation was that, after
a prolonged civil war, the Kampuchean
National United Front for National Salvation
took power in January 1979, overturning the
Khmer Rouge government under Pol Pot and
calling the country the People’s Democratic
Republic of Kampuchea. The Khmer Rouge
fled, but continued to fight a guerrilla war
against the new government, at the same time
setting up, together with other groups, a rival
coalition government. The latter was recog-

nized by the United Nations, so that official
contact with the authorities who were actual-
ly running the country, necessary in order to
obtain endorsement of the country report,
was not possible.

In accotdance with the decision that offi-
cial government endotsement of the report
was essential, the Global Commission, meet-
ing in December 1978, deferred certification.
During the succeeding months WHO took a
number of steps designed to break the dead-
lock. These included attempting to make
contact with the Ambassador of Democratic
Kampuchea in Beijing and approaches via Dr
Robert Netter, a member of the Global
Commission resident in Paris, since at that
time two French groups were working in
Democratic Kampuchea, as were UNICEF
and the International Committee of the Red
Cross.

In early autumn news came that Dr My
Samody from Phnom Penh was attending a
meeting at the International Committee of
the Red Cross in Geneva. He was contacted
and given a copy of the report. At the same
time an urgent request for the endorsement of
the report was addressed to the government
recognized by the United Nations through its
mission in Geneva, but no reply was received.

On 8 November, a letter dated 25 October
1979 was received from Dr Nu Beng, Minis-
ter of Health of the People’s Democratic
Republic of Kampuchea in Phnom Penh,
endorsing the country report and containing
adeclaration of the smallpox-free status of the
country. This was accepted by the Global
Commission, and together with China (see
Chapter 27), Democratic Kampuchea was the
last country in the world to be certified, on 9
December 1979.

Thailand

In accordance with the recommendation of
the October 1977 Consultation, Dr R. N.
Basu, then Assistant Director-General of
Health Services in India and a2 member of the
Global Commission, visited Thailand from 8
to 27 May 1978 for an initial appraisal, field
visits and the preparation of documentation.
He visited Bangkok and 4 provinces, where
he interviewed personnel in health offices,
hospitals, clinics and schools, and also visited
2 refugee camps on the Laotian border. In the
camps, he examined people for vaccination
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scars, and by questioning them found that
none had ever seen a case of smallpox either in
the camp or in their country of origin. Dr
Basu observed the way in which the com-
municable disease surveillance system oper-
ated in hospitals, in the 4 regional epidemio-
logical offices, in the regional communicable
disease control offices, and in remote areas,
where mobile units were used for this put-
pose ; he also evaluated the performance of the
health volunteers scheme for providing pri-
mary health care at village level.
Documentation provided for the Global
Commission included a comprehensive
country report prepared by the government
of Thailand and a paper presented by the
government at the 1967 interregional sem-
inar on smallpox eradication, which gave
epidemiological details of the eradication of
the disease in Thailand. The last case occurred
in 1962—an importation from Calcutta,
which did not give rise to any secondary cases.
On the basis of the country report and the
evidence presented by Dr Basu, the Global

Commission in December 1978 certified that
smallpox had been eliminated from Thailand.

CONCLUSIONS

This complex series of operations, involv-
ing 29 countries in Africa and Asia over the
brief period of 24 months, completed the
certification of smallpox eradication in all the
countries of the world in which the disease
had been endemic in 1967, or countries
otherwise regarded as at high risk, except for
China and the countries of the Horn of Africa.
Many different procedures were adopted,
depending mainly on the prior history of
smallpox and a variety of political consider-
ations. There remained only the certification
of China, the Horn of Africa and the adjacent
country, Kenya, and the receipt from other
Member States of WHO of certificates denot-
ing freedom from smallpox for at least the
preceding 2 years. These matters are discussed
in the next chapter.



