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INTRODUCTION 

I n  t h e  preceding 11 chapters  w e  have 
systematically reviewed t h e  el iminat ion of  
smallpox f rom t h e  31 countr ies  i n  which  i t  
was endemic i n  1967 and  2 o ther  countr ies  
(Botswana and  t h e  Sudan) i n  which  endem-  
icity was re-established after 1967. Because 
smallpox was endemic i n  many parts of  the  
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world in  t h e  1960s and  early 1970s, cases 
cont inued t o  be imported i n t o  smallpox-free 
countries. T h e  annual  numbers  of smallpox 
cases in  most of the  larger countr ies  between 
1920 and 1958 are  tabulated i n  Chapter  8. The 
year in  which  smallpox was last endemic i n  
each of these countr ies  is indicated i n  the 
tables; cases occurr ing after that  year were 
d u e  t o  importations. T h i s  chapter  is con-  
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Table 23. I. Annual numbers of importations of 
smallpox into industrialized countries, 

million air passengers in 1948, 46 million in 
1966, and over 400 million in 1975) and the 

1959- I978 

EuroDea 

much greater speed of travel by air than by sea. 
As the Intensified Smallpox Eradication 

- r  ~ 

~~ 

Proe-ramme moceeded, more detailed infor- " 
Year Source Canada Japan mation was collected about cases throughout 

known uncertain associated Africa, South America and Asia, and as a 
country Source Laboratory- 

1959 46 
1960 I 
1961 10 
1962 4 
1963 2 
1964 0 
1965 I 
1966 0 
1967 4 
1960 2 
1969 I 
1970 I 
1971 0 
1972 I 
1973 I 
1974 0 
1975 0 
1976 0 
1977 0 
1978 0 

I 
0 
0 
0 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I 
0 
0 
0 
0 
0 

0 
0 
I 

0 0 
0 0 
0 0 
I 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 I 
0 I 
0 0 
0 0 
0 0 
0 0 

Total 32 2 3 I 2 

a Thirteen countries; see Table 23.2. 
One outbreak in the Federal Republic of Germany started in 

1958 but continued into 1959. 

cerned with a more detailed description and 
analysis of outbreaks of smallpox that oc- 
curred in industrialized non-endemic coun- 
tries after 1958, and in non-endemic countries 
of Africa, South America and Asia after 1966, 
when reasonably complete information first 
began to  be compiled. 

In the industrialized countries a total of 37 
outbreaks due to importations from endemic 
areas were reported between 1959 and 1974: 
34 occurred in 1 3  countries of Europe, 1 in 
Canada, and 2 in Japan (Table 23.1). In  
addition to importations by infected persons, 
there were 3 laboratory-associated outbreaks 
in the United Kingdom between 1966 and 
1978. These are comparable to importations 
from endemic countries in that they were 
introductions of smallpox infection into a 
smallpox-free country ; they are described in 
the last section of this chapter. 

A notable feature of this period, compared 
with earlier times (see Chapters 5 and 8), was 
the absence of transfers of smallpox between 
the Eastern and Western Hemispheres, and 
the rarity of intercontinental importations 
other than from the Indian subcontinent to 
Europe (Fig. 23.1). This is surprising, in view 
of the vast volume of international traffic (4 

result of this effort, many outbreaks were 
recognized which were due to  transfers across 
national boundaries in each of those contin- 
ents. Most of these importations were con- 
tained, but some had serious consequences, 
leading to the re-establishment of endemic 
smallpox in the Sudan (1 968), Botswana 
(1971), Bangladesh (1972) and Somalia 
(1976). An importation from Afghanistan 
into Iran in 1970 led to a large epidemic 
which was not terminated until 1972, and 
spread from Iran to Iraq, then to the  Syrian 
Arab Republic, and from Iraq to Yugoslavia. 

Excluding the laboratory-associated inci- 
dents, the 34 outbreaks in Europe produced 
573 cases, of which 90 were fatal. Although 
the number of cases was extremely small 
compared with the number occurring in the 
endemic countries (perhaps some 50 million 
cases annually in the mid-l950s), health 
officers and the general public in the industri- 
alized countries feared smallpox more than 
any other of the diseases then primarily 
indigenous to the developing countries. 

Importations into Europe and Japan did 
not cease until 1974, when smallpox had been 
eliminated from most countries of Africa, 
from Indonesia, and from large areas of India 
and Pakistan, including most of the larger 
cities. 

CRITERIA FOR DEFINING 
NON-ENDEMIC COUNTRIES 

Apart from the industrialized countries, in 
which importations had been recognized as 
such from the 1940s or earlier, few efforts 
were made until 1967 to classify countries as 
having endemic smallpox or as being small- 
pox-free. All countries, by international con- 
vention, were supposed to report the occur- 
rence of cases of smallpox promptly to WHO,  
but not all did so, nor were the reports that 
were received investigated to determine their 
validity. With the establishment of the Inten- 
sified Smallpox Eradication Programme, a 
deliberate attempt was made to distinguish 
countries in which smallpox was endemic 
from those that were free of the disease. Many 
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errors in reporting the existence of smallpox, 
and many instances of failure to report the 
disease, were discovered. After considerable 
inquiry, 31 countries or territories were 
eventually categorized as harbouring endemic 
smallpox in 1967 (see Chapter 10). 

Between 1959, when the global smallpox 
eradication programme began, and 1967, a 
number of countries of Africa, South America 
and Asia which were thought to be non- 
endemic reported a few cases each year-too 
few to represent accurately an endemic situa- 
tion with continuing transmission. Before 
1967 few of these outbreaks had been further 
investigated, and it was impossible to deter- 
mine whether they were due to occasional 
importations or represented underreported 
endemic smallpox, or, indeed, whether they 
were fictitious events reported as a result of 
clerical or diagnostic error. 

Because of uncertainty as to whether coun- 
tries in Africa, South America and Asia were 
indeed free of smallpox, and because report- 
ing had been unsatisfactory and importations 
had rarely been fully documented, discussion 
of importations into these countries will be 
brief, and restricted, for the most part, t o  the 
period after 1967. 

THE SIGNIFICANCE OF SMALLPOX 
IN NON-ENDEMIC COUNTRIES 

Two aspects of smallpox in non-endemic 
countries were relevant t o  the global strategy 
of smallpox eradication : the actions taken by 
the countries themselves and those taken by 
WHO.  

Actions Taken by the Non-endemic 
Countries 

Before about 1970, almost all industrialized 
countries regularly vaccinated a large propor- 
tion o€ their population and enforced the  
requirement stipulated in the International 
Health Regulations that international trav- 
ellers should hold valid certificates of vacci- 
nation. These measures were pursued with 
varying degrees of diligence in different 
countries. In  the USA, for example, most 
children were required to  show evidence of 
vaccination at school entry and the vaccina- 
t ion  rate in the population as a whole 
exceeded 95O& In the United Kingdom 
vaccination was encouraged but not enforced, 

except for international travellers, and only 
about 60°& of the population were 
vaccinated. 

Vaccination certij'icdtes 

Many countries placed considerable reli- 
ance on the examination of certificates of 
vaccination, spending much money on 
checking them and complaining about falsi- 
fied certificates. However, there were several 
deficiencies in the certification system. For 
example, vaccination certificates were regu- 
larly examined at most-but not all-Euro- 
pean airports. This was less of a problem in 
Canada and the USA, in which airport health 
officials were rather more rigorous in asking 
all arriving passengers where they had been in 
the preceding 14  days and requiring a valid 
vaccination certificate from all those who had 
been in a smallpox-endemic country during 
this period. 

With regard to vaccination certificates, 
there was much discussion of the need to 
examine the results of vaccinations 7-9 days 
later to confirm whether these had been 
successful, and to require a repeat vaccination 
if they had not. Few appreciated that much of 
the vaccine used, especially in endemic coun- 
tries, was of low potency, and that the failure 
of a first attempt often resulted in a second 
vaccination with equally poor vaccine. How- 
ever, certificates did not require that the 
results of a second primary vaccination should 
be examined. 

The principal value of vaccination certifi- 
cates probably lay in encouraging most tra- 
vellers to be vaccinated before they left their 
own country. Most intercontinental travellers 
were from non-endemic countries, and al- 
though they were in fact responsible for the 
majority of importations into European 
countries (see the next section), the number of 
incidents might have been much higher had 
there been no  requirement for vaccination 
certificates. 

Control of outbreaks 

In  accordance with the philosophy of 
smallpox control then prevalent (see Chapter 
9), industrialized countries in the 1950s and 
early 1960s usually responded to  the discovery 
of an importation of smallpox by mounting a 
large vaccination campaign, in parallel with 
efforts to identify contacts and vaccinate and 
isolate them. For example, in the outbreak 
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Fig. 23.1. International transfers o f  smallpox from Africa and Asia t o  Europe and Japan, 1959-1974. and 
from Brazil t o  Canada in 1962. In several cases one arrow represents several transfers, e.g., between India 
and the Federal Republic o f  Germany and between Pakistan and the United Kingdom. 

which followed an importation into Stock- 
holm, Sweden, in 1963 and caused 27 cases of 
smallpox and 4 deaths, some 300 000 persons 
were vaccinated in a period of a few weeks, 
with 1076 reported complications, of which 
77 were serious (Strom & Zetterberg, 1966). 

In the late 1960s and 1970s, when surveil- 
lance and containment were accepted as the 
best method of smallpox control, mass vacci- 
nation campaigns were rarely undertaken. 
One  exception was the mass vaccination 
programme undertaken during the large out -  
break in Yugoslavia in 1972. Earlier, in 1970, 
the Federal Republic of Germany had consi- 
dered mass vaccination when an outbreak 
occurred at Meschede Hospital, but had been 
persuaded by W H O  not to implement this 
operation, on the grounds that it was unneces- 
sary and would be costly and likely to result in 
many complications. 

The  two countries in Europe with the most 
importations, the Federal Republic of Ger- 
many and the United Kingdom (see Table 
23.2), maintained special hospitals for the 
isolation of smallpox patients, which were 
held on stand-by in case of a possible outbreak 
of the disease. The  last of these hospitals in the 
United Kingdom, the Catherine-de-Barnes 
Isolation Hospital near Birmingham, was not 
closed until 1985. At the 1976 Winter Olym- 

pic Games in Austria, a special building with 
8 beds was set aside for use as a smallpox 
hospital in the event of an outbreak and was 
identified as such. 

Clearly, the health authorities of the indus- 
trialized countries remained highly appre- 
hensive of the danger of smallpox, a view 
shared by the general public. This was evident 
in the Meschede outbreak, during which 
motor vehicles bearing a Meschede number- 
plate sometimes had difficulty in obtaining 
petrol from garages in other parts of the 
Federal Republic. As late as 1978, after 
the laboratory-associated outbreak in Bir- 
mingham, England, health authorities in 8 
countries demanded valid vaccination certifi- 
cates for a period of many weeks from all 
passengers arriving from the United King- 
dom, and the authorities in another 6 coun- 
tries required them from passengers who had 
been in Birmingham in the previous 1 4  days. 

The attitude to importations in developing 
countries was not so rigorous, except in those 
in which a recent campaign had led to the 
eradication of the disease and thus to  a 
heightened sense of the risk of importation. 
In  the developing countries, many importa- 
tions resulted in substantial outbreaks and on 
several occasions to the re-establishment of 
endemicity. 
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Actions Taken by WHO 

Although the health authorities of the 
industrialized countries were responsible for 
controlling any importations, after the estab- 
lishment of the Intensified Smallpox Eradica- 
tion Programme W H O  took several steps to 
assist them. An emergency supply of vaccine 
was held in Geneva, and the health authori- 
ties of all countries were notified that 
members of the W H O  Smallpox Eradication 
unit were prepared to travel at short notice to  
any country requesting assistance. This rarely 
proved necessary, but the Smallpox Eradica- 
tion unit maintained close telephone contact 
with the relevant health authorities until the 
emergency was over. However, Henderson 
and a W H O  consultant, Dr  Paul Wehrle, 
assisted in the investigation of the unusual 
outbreak at hleschede (see Chapter 4);  vac- 
cine and W H O  technical assistance were 
supplied to Yugoslavia in 1972; and in 1978 
Dr  Joel Breman, then a member of the unit, 
visited the United Kingdom to take part in 
the inquiry into the laboratory-associated 
outbreak in Birmingham. 

Assistance was also provided by W H O  after 
importations of smallpox into Bangladesh, 
Botswana, the Gulf states, and the Sudan. 
Finally, reports of smallpox in non-endemic 
countries which reached W H O  through the 
reporting system were always investigated to 
ascertain whether or not they were due to  
misdiagnosis or to clerical error. Such investi- 
gations had been conducted throughout 
the programme and even after eradication, 
during the operation of the international 
rumour register (see Chapter 28). 

The Weekb epidemiological record was a very 
useful means for the prompt dissemination of 
information about smallpox (see Chapter 10) ; 
it was widely distributed by WHO to Member 
States, particularly to their epidemiologists 
and port and airport health services. In 1968, a 
large number of reprints of an article by 
Dumbell (1 968), “Laboratory aids to the 
control of smallpox in countries where the 
disease is not endemic”, was given special 
distribution to Member States. Also in 1968, 
the Smallpox Eradication unit invited D r  
Thomas hl. Mack, then an epidemiologist at 
the United States Communicable Disease 
Center, to W H O  Headquarters, where he 
reviewed importations of smallpox into 
Europe; his paper, “Smallpox in Europe, 
1951-1971”(hIack, 1972), was the first com- 
prehensive analysis of the epidemiological 

pattern of smallpox importations into non- 
endemic countries. 

SMALLPOX IN EUROPE, 1959-1978 

Over a period of 20 years, from 1959 to 
1978,13 European countries-about half the 
larger countries of the continent-reported 
the occurrence of cases of smallpox. Exclud- 
ing laboratory-associated outbreaks, which 
are discussed at the end of this chapter, there 
were 34 importations from endemic coun- 
tries, and on 4 occasions the disease spread to 
neighbouring countries (Table 23.2). 

Outbreaks occurred in Europe each year 
from 1959 to  1973, except 1964, 1966 and 
1971, with the largest numbers in 1961,1962 
and 1963. In  all, 573 cases were recorded, in- 
cluding the imported (index) cases. The largest 
outbreaks consisted of 175 cases in Yugoslavia 
and an associated case in the Federal Republic 
of Germany (1 972), 99 cases in Poland and an 
associated case in the German Democratic 
Republic (1963), 47 cases in the United 
Kingdom (1962), and 46 cases in the USSR 
(1 959-1 960). The  other 30 introductions 
caused single-case outbreaks on 1 4  occasions 
and outbreaks of 2-33 cases on 16 occasions. 
Although two-thirds of the outbreaks led to 
no  more than 5 cases, their impact on the 
communities in which they occurred was out 
of proportion to the real risk; cases always 
made the headlines in the newspapers, many 
persons sought vaccination, and in the larger 
outbreaks mass vaccination campaigns were 
urged or undertaken. 

The Federal Republic of Germany and the 
United Kingdom, which together accounted 
for 19 of the importations from the endemic 
countries during this period, were the most 
frequently affected, in part because of the 
more frequent travel between them and the 
Indian subcontinent. 

Sources of Importations 

Asian countries were the source of infec- 
tion for 28 of the 34 introductions from 
outside Europe; in only 5 instances was 
infection brought from Africa, once each 
from Gabon, Liberia and the United Republic 
of Tanzania, and twice from Zaire. The  
Indian subcontinent was the principal source 
of importations, 14 coming from India and 
8 from Pakistan. 
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Table 23.2 Importations of smallpox into Europe by travellers, 1959- I974 

As the smallpox eradication programmes 
progressed in the endemic countries, intro- 
ductions of smallpox into Europe became 
less and less frequent-23 in 1959-1 963, 7 in 
1964-1968 and 4 in 1969-1973-in spite of 
the increase in the volume of air travel over 
this period. 

Twenty-seven of the 29 importations from 
overseas for which data are available were 
associated with air travel, but none resulted 
from transmission on an aeroplane; all the 
infected persons were in the incubation 
period or the prodromal phase of the disease, 
when virus was not transmitted. The  2 
outbreaks in 1962 in which the index case 
travelled by ship were recognized during the 
voyage or when the ship docked, as the 
patients arrived with fully developed signs 

and symptoms. O n  one occasion only (No. 33 
in Table 23.2) was the index case known to  
have travelled by bus, and the prodromal 
symptoms of smallpox, which were taken to 
be due to  fatigue from the long journey, did 
not develop until after the arrival of the 
person concerned in Yugoslavia. 

In 4 instances, cases were imported from 
one European country into another. A single 
case that occurred in Schaffhausen in Switzer- 
land in January 1962 was probably infected in 
Dusseldorf, in the Federal Republic of Ger- 
many, at the end of December 1961 (No. 12  in 
Table 23.2). In  1970, a case in Tromso in 
Norway had been exposed to one in Denmark 
(No. 32), and a case occurred in the Federal 
Republic of Germany in a man who had been 
exposed during the epidemic in Yugoslavia in 

Numbers of 

Cases Deaths 

Means o f  
Country transport 
o f  origin o f  index 

First 
affected 
locality 

Date 
Serial o f  occurrence Importing 
number country 

case Year Month 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I I  
I 2  
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

1958-59 
I959 
I959 
I959 
I959 
I960 
1961 
1961 
1961 
1961 
1961 
1961 
1961 
1961 
1961 
1961 
I962 
I962 
I962 
I962 
I963 
I963 
I963 
I965 

I967 
I967 
I967 
I967 
I968 
I968 
I969 
I970 
I972 
I973 

Dec. 
March 
April 
July 
Dec. 
Oct. 
Jan. 
March 
April 
Oct. 
Oct. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Jan. 
Jan. 
March 
Aug. 
March 

Aug. 
Oct. 

Feb. 
March 
March 
Oct. 
Feb. 
Sept. 
Dec. 
Aug. 
Feb. 
Feb. 

May 

Federal Republic o f  Germany 
United Kingdom 
German Democratic Republic 
USSR 
USSR 
United Kingdom 
Spain 
Federal Republic o f  Germany 
USSR 
Belgium 
USSR 
Federal Republic o f  Germany 
Federal Republic o f  Germany 
United Kingdom 
United Kingdom 
United Kingdom 
United Kingdom 
United Kingdom 
Poland 
United Kingdom 
Sweden 
Poland 
Switzerland 
Federal Republic o f  Germany 

Federal Republic o f  Germany 
Czechoslovakia 
Federal Republic o f  Germany 
United Kingdom 
United Kingdom 
Belgium 
Federal Republic o f  Germany 
Denmark 
Yugoslavia 
United Kingdom 

Heidelberg 
Liverpool 
Berlin 
Termez 
Moscow 
London 
Madrid 
Ansbach 
Moscow 
Brussels 
Kirovabad 
Dusseldorf 
Lammersdorf 
Bromwich 
London 
Bradford 
Birmingham 
Cardiff 
Gdansk 
London 
Stockholm 
Wrodaw 
Zurich 
Kulmbach 

Regensburg 
Prague 
Hanover 
London 
London 
Namur 
Meschede 
Skodsborg 
Kosovo 
London 

India 

India 
Afghanistan 
India 
Malaysia 
India 
India 
India 
Zaire 
Afghanistan 
Liberia 
India 
Pakistan 
Pakistan 
Pakistan 
Pakistan 
Pakistan 
India 
India 
Asia (?Indonesia) 
India 
Gabon 
United Republic 

o f  Tanzania 
India 
India 
India 
Pakistan 
Pakistan 
Zaire 
Pakistan 
Afghanistan 
Iraq 
India 

I 
Air 20 
? I 
Air I 
Land I 
Air 46 
Air I 
Air 17 
Air 4 
Air I 
Air I 
Land I 
Air 6a 
Air 33 
Air 2 
Air 3 
Air 14 
Air I 
Air 47 
Sea 33 
Sea 3 
Air 27 

Air i 

Air 2 
Air 2 
Air i 
Air I 
Air 2 
Air I 
Air I 
Air 20 
Air 2c 
Land I 76d 
Air I 

Air I 0Ob 

2 
0 
0 
0 
3 
0 
3 
1 
0 
1 
0 
1 
1 
0 
1 
6 
0 

19 
0 
0 
4 
7 
0 

0 
0 
0 
0 
0 
0 
0 
4 
1 

35 
0 

Total: 573 90 

case in Switzerland. 
One case in the German Democratic Republic. 

case in Norway. 
case in the Federal Republic o f  Germany. 
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1972 (No. 33). The  large outbreak in Poland 
in 1963 (No. 22) was probably responsible 
for a single case in the German Democratic 
Republic later that year. 

Nature of Index Cases 

The index case in importation No. 4 (Table 
23.2) was said to have been infected with virus 
transmitted from Afghanistan on a carpet, but 
little additional information is available ; all 
other outbreaks were known to be due to the 
entry of infected persons. Of the other 31 
importations into Europe (details are lacking 
for No. 2 and No. l l ) ,  20 of the index cases 
occurred in Europeans who had recently 
visited smallpox-endemic areas. Their occu- 
pations varied; among them were 4 physi- 
cians and 4 engineers or electricians. Only 11 
index cases (7 adults and 4 children) were 
nationals of an endemic country: 7 were 
Pakistanis and 4 were Indians and all of them 
were visiting relatives or friends in the United 
Kingdom, except for an Indian visiting the 
Federal Republic of Germany. 

Among those importing smallpox, the 
proportion of males to females was 26 to 5. 
Twenty-four were adults; the youngest was a 
6-month-old baby infected in Zaire (No. 30 in 

Table 23.2) and the oldest a Swiss nurse aged 
70 years who was infected in Gabon (No. 23). 

Only one-third of the index cases gave 
histories of apparently satisfactory smallpox 
vaccination. In  spite of the availability of 
potent vaccine and the concern of health 
officers in European countries regarding 
importations of smallpox, case histories re- 
vealed that most of the Europeans responsible 
for importations were not well protected 
when visiting endemic countries. I t  was 
estimated that about 70°., of the importations 
resulted from unsatisfactory revaccinations, 
for which poorly kept liquid vaccine seemed 
mainly responsible. Throughout the global 
eradication programme health officials ex- 
pressed great concern about forged vaccina- 
tion certificates and focused much of their 
attention on this matter, but it probably 
played a fairly marginal role, only a few 
migrants from the Indian subcontinent being 
implicated. 

Of 28 index cases who arrived from abroad 
by plane, only 5 had signs of disease on arrival, 
including an acne-like rash and lesions o n  the 
lips. Six arrived in the prodromal, influenza- 
like stage and the remaining 16 landed 
apparently healthy; it was impossible to 
identify any of these cases on arrival. One-  
third of those who were incubating smallpox 

Plate 23.1. 
at every international airport until smallpox had been eradicated throughout the world. 

Checking vaccination certificates at Moscow Airport .  This procedure caused expense and delays 
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Table 23 7 h l a y s  in notification and the extent of 
syread of smallpox in 30 outbreaks in 

il-ope, 1959- I973 

Time-lag3 h‘imner o f  Total number Average number Of 

(days) imporiations o f  cases cases per 
importation 

-_I-. 

0-7 16 87 5.4 
8-14 5 44 8.8 
15-21 1 63 15.8 
222 5 339 67.8 

1-Qtai il) 5 3 3  17.7 
~.. 

__-- ~.- 

2 Interval hers,,-?n the date of onset of fever in the first case and 
d a w  qf notificiri;i t o  the health service. 

tcll 111 u.it’:l;n 3 days of their arrival and the 
~ichc:. t a ’o  illirds by the end of the first o r  the 
v c o n t l  \I after arrival. Recognition of the 
~ l ~ v n . ; c  ; i r d  its notification were often de- 
13~,-(1,  c!ncl the doctors who saw the cases 
ofrcr: ( I i c !  tiot suspect smallpox and were 
ilsufilll, tirif.amiliar with its clinical picture. 

Delays in Notification 

O f  importations for which data are 
a \ - a i l ab lc ,  21 were recognized as smallpox 
withiT? ?. weeks of the arrival of the  index 
cases. irldicating that the importations were 
disc,)\-cred within one incubation period of 
r h c  , i v t  generation of the cases (Table 23.3). 
0 1 1  occasions (No. 12, No. 13, No. 21, N0.22 
and No. 33 in Table 23.2), delays of more than 
3 \leeks (range, 22-42 days) occurred before 
the recognition of smallpox. All these out- 
breaks resulted in serial transmission for 3 or 
more generations (see Table 23.4). Clearly, the 
longer the delay in discovery, the greater was 
the number of cases that occurred. Sometimes, 
however, the index case was promptly recog- 
nized but a first generation case was missed, as 
in importation No. 18, in Cardiff, Wales, in 
which the index case was correctly diagnosed 
within 4 days of the onset of fever, but a 
female first-generation patient was not disco- 
vered for 20 days; 47 cases occurred in this 
outbreak, despite early detection of the index 
case. 

Transmission from Imported Cases 

In  14 of the 34 importations into Europe 
there were no  secondary cases (Table 23.4). 
Of  20 importations in which transmission 
occurred, 12 resulted in 1 or 2 indigenous 
generations and 5 in 3 or 4 generations; in 

only 3 importations were there more than 
5 generations of transmission. Except for 
the last-mentioned outbreaks, containment 
measures were successful in interrupting 
transmission within about 2 months. 

Seasonal effects 

Although importations occurred at all 
times of the year, they were more numerous in 
the winter and spring (Table 23.5), the usual 
periods of seasonal increase in smallpox inci- 
dence in the endemic areas of the Northern 
Hemisphere from which most importations 
originated. The  importations at this time of 
the year usually caused considerably larger 
outbreaks than those in the summer and 
autumn, showing that the temperate coun- 
tries of Europe were also subject t o  seasonal 
influences. 

Cases infected in Europe 

Of the 573 known cases, 35 were index 
cases infected outside Europe, including 3 
cases on board ship in outbreak No. 19. Of  
the 537 indigenous cases, 277 (52Oh) were in- 
fected in health establishments or during the 
course of medical or nursing duties (Table 
23.4); 57 (21 2;) of them were fatal. The  other 
261 cases resulted from intimate contact with 
cases in affected households or from casual 
contacts in institutions such as schools or 
factories. Although most cases in Europe 
were cared for in well-equipped hospitals, 
these institutions played an important role in 
the further dissemination of smallpox and 
posed a real risk for other patients as well as 
staff. The  routine vaccination of hospital staff 
was recommended in Europe and North 
America, but it was rarely carried out satisfac- 
torily. Most cases occurred among young 
medical professionals, nearly 20°4 of whom 
had never been successfully vaccinated. In  
contrast, cases among hospital patients and 
visitors occurred most frequently in young 
children and aged persons. A few cases were 
reported in seamen and port employees, as in 
outbreak No. 19. A Czechoslovak Airlines 
navigator who contracted smallpox (No. 26) 
was infected during his stay in Bombay, not 
on his plane. 

Case;Tataiig rates 

There had been several importations of 
variola minor into Europe during the first 
half of the 20th century, but all importations 
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Table 23.4 Europe: smallpox outbreaks by generation 

1077 

Infections acquired in 
hospitals or by 

Total number other health staff 
Number of Indigenous generation 
imported 

cases 

Serlal Importing 
number Year country o f  cases 

I 2 3 4 5 6  Number o f  Number of 
cases deaths 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I I  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2s 
26 
27 
28 
29 
30 
31 
32 
33 
34 

i 958 
I959 
I959 
1959 
I959 
I960 
1961 
1961 
1961 
1961 
1961 
1961 
1961 
1961 
1961 
1961 
I962 
I962 
I962 
I962 
I963 
I963 
I963 
I965 
I967 
I967 
I967 
I967 
1968 
I968 
I969 
I970 
I972 
1973 

Federal Republic o f  Germany 
United Kingdom 
German Democratic Republic 
USSR 
USSR 
United Kingdom 
Spain 
Federal Republic o f  Germany 
USSR 
Belgium 
USSR 
Federal Republic of Germany 
Federal Republic o f  Germany 
United Kingdom 
United Kingdom 
United Kingdom 
United Kingdom 
United Kingdom 
Poland 
United Kingdom 
Sweden 
Poland 
Switzerland 
Federal Republic of Germany 
Federal Republic of Germany 
Czechoslovakia 
Federal Republic of Germany 
United Kingdom 
United Kingdom 
Belgium 
Germany 
Denmark 
Yugoslavia 
United Kingdom 

I 
I 
I 
a 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
3 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

10 6 3 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
I 0 0 0 0 0  

1 9 2 3  3 0 0 0  
0 0 0 0 0 0  

13 3 0 0 0 0  
2 I 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
2 1 2 0 0 0  
3 2 0  6 3 0 0  
I 0 0 0 0 0  
I I 0 0 0 0  

10 3 0 0 0 0  
0 0 0 0 0 0  
I 6 1 8  I 1 8 2  

I I  19 0 0 0 0  
2 0 0 0 0 0  
4 10 7 I 2 2  
2 4 2 6 4 4 2 0 3  
0 0 0 0 0 0  
I 0 0 0 0 0  
I 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
I 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  

17 2 0 0 0 0  
I 0 0 0 0 0  

I I  140 24 0 0 0 
0 0 0 0 0 0  

20 
I 
I 
I 

46 
I 

17 
4 
I 
I 
I 
6 

33 
2 
3 

14 
I 

47 
33 
3 

27 
I00 

I 
2 
2 
I 
I 
2 
I 
I 

20 
2 

I76 
I 

19 
0 
0 
0 

19 
0 

13 
I 
0 
0 
0 
2 

19 
I 
0 

13 
0 

26 
0 
0 

15 
46 
0 
0 
0 
0 
0 
0 
0 
0 

19 
0 

84 
0 

2 
0 
0 
0 
1 
0 
2 
0 
0 
0 
0 
2 
1 
0 
0 
5 
0 

16 
0 
0 
2 
4 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 

18 
0 

Total 35 114 239 89 49 40 7 573 277 57 

a Infection sald t o  have been transmitted on a carpet. 

after 1959 were of variola major. The  overall 
case-fatality rate of 16"h (see Table 23.2) was 
of about the same magnitude as that in 
endemic countries, the deaths occurring pri- 
marily in unvaccinated infants, in persons 
with contraindications to  routine vaccina- 
tion, and in older patients who had been 
vaccinated many years earlier. 

The extent of individua/ outbreaks in Europe 

Except for a few outbreaks, smallpox im- 
portations into Europe did not produce large 
numbers of cases, reaching double figures in 
only 11 outbreaks, even though some 
outbreaks were not discovered for as long as 3 
weeks after the onset of illness in the first case 
(Table 23.3). Forty per cent of the importa- 
tions caused n o  further transmission. After 
1963, only 2 outbreaks occurred in which 

there were more than 2 cases, and both were 
associated with unusual circumstances : severe 
cough and the aerosol spread of virus in 
outbreak No. 31 (Meschede), and spread in 
Yugoslavia in one of the country's least 
developed areas, involving an unrecognized 
case in a man who was moved from hospital to 
hospital (No. 33). The fact that there was not 
greater spread can be attributed in part to the 
prompt isolation of patients at home or in 
hospital and to the generally rapid and 
effective application of control measures. 

Especially after 1967, however, smallpox 
importations into Europe received extensive 
press, radio and television coverage. Despite 
the prompt measures usually taken by the 
public health authorities, the deep-rooted if 
sometimes unfounded fears of the population 
were difficult to quell. Several countries 
suffered considerably in consequence. For 
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steady flow of eDidemioloe-ical information 

I 
c1 

and surveillance data had reassured 
neighbouring countries were the last of the 
restrictions on trade and travel dropped, some 
12 weeks after the beginning of the outbreak. 

Case Studies of Importations into Europe 

Detailed accounts of 2 outbreaks following 
importations in to  Europe are given else- 
where: outbreak No. 31 in Chapter 4, as an 
example of the airborne transmission of 
smallpox, and outbreak No. 33 later in this 
chapter, as part of the epidemic that spread 
across south-western Asia into Europe in 
1970-1 972. 

Two other examples illustrate different 
aspects of smallpox outbreaks after importa- 

Plate 23.2. Some non-endemic countries kept tions into EuroDe: an outbreak INo. 16) in  , ~~ 

special hospitals ready for the isolation o f  patien.ts 
in case smallpox was imported. Sinn on a Dublic road in 

Bradford, ~ ; , ~ ~ f ~ ~ d ,  i n  1961, ‘ in  which 

Yorkshire, England, during an oitbreak of smallpox 
in 1953. 

example, in the first few days after the 
recognition of the large outbreak in Yugo- 
slavia, the country was in turmoil: people 
were afraid to visit public places until they 
and their families had been protected by 
vaccination ; trucks carrying market products 
from affected areas were turned back; tourist 
bookings were cancelled ; and some countries 
closed their borders and advised their 
nationals not t o  visit Yugoslavia. Only after a 

Table 23.5 Europe: seasonal influence on the 
numbers of importations of smallpox 
and the size o f  outbreaks following 
importations 

Number of Total number of Average number of Month 
importations indigenous casesa indigenous cases 

January 
February 
March 
April 

June 

August 
September 
October 
November 

May 

July 

3 
4 
6 
2 
I 
0 
I 
3 
I 
5 
0 

61 
I76 
59 
0 

99 

20.7 
33.0 
9.8 
0 

99b 
- 

I .o 
0 
0.4 
- 

December 8 I36 17.0 

! 5.8 Total 34 537 
Plate 23.3. The airborne spread of virus from this 
20-year-old electrician, infected in Pakistan, caused 

Meschede Hospital, Federal Republic of Germany, 
described in Chapter 4.  He had had no direct contact 
with any of them. 

a All cases are attributed to  the month in which the index case smallpox in Other patients in the 1970 Outbreak in 
occurred. 

at the end of the epidemic season. 
boutbreak No. 22; one exceptionally large outbreak occurred 
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transmission occurred in 3 hospitals; and an 
episode (No. 32) in Denmark and Norway in 
1970 that led to only 1 further case despite the 
original patient’s having had numerous 
contacts. 

The Bradford outbreak 

The outbreak in Bradford started with a 9- 
year-old Pakistani girl, who developed 
smallpox in December 1961. She had travelled 
with her family from Karachi to London by 
air on 16 December 1961, and then by train to 
Bradford on 17 December (England and 
Wales, Ministry of Health, 1963). O n  5 
December, she had been vaccinated against 
smallpox and issued with an international 
certificate of vaccination. O n  23 December 
she was admitted to Bradford Children’s 
Hospital with symptoms of malaria, and the 
presence of Plasmodium uiuax was confirmed by 
blood examination. She responded to anti- 
malarial drugs and was afebrile from 24 to 26 
December. O n  27 December she developed a 
low-grade fever and became apathetic and 
listless. Two days later her temperature rose to 
40°C. O n  30 December she developed 
petechiae on her face and neck and died. A 
post-mortem examination on 1 January 1962 
attributed death to staphylococcal septi- 
caemia and malaria. She was flown to Pakistan 
to be buried. Smallpox was not suspected; 
even the physical evidence of recent vacci- 
nation was not noted. 

Between 11 and 13 January 1962,lO first- 
generation cases of smallpox were discovered 
in the Bradford area (Fig. 23.2) and virol- 
ogically confirmed. All were unvac- 
cinated before this episode, except case No. 2, 
in a 40-year-old visitor to an affected ward at 
Bradford Children’s Hospital-a man who 
had been vaccinated while a member of the 
armed services during the Second World 
War-and case No. 3, a resident cook at the 
Bradford Children’s Hospital, who became ill 
on 6 January. The cook was admitted on 11 
January to the Leeds Road Hospital, where a 
diagnosis of smallpox was made; she died the 
next day. The other cases were in 6 unvaccin- 
ated child inpatients (cases No. &No. 9), an 
18-year old nurse (case No. lo), and the 37- 
year-old pathologist (case No. 11) who had 
performed the post-mortem on the index 
case; 5 died. 

The patients were promptly isolated and 
vaccinated ; only 3 second-generation cases 
were recognized. The first 2 of these were in 

elderly male patients (cases No. 12 and No. 13) 
in the ward of another hospital (St Luke’s) to 
which case No. 2 had been admitted just prior 
to his death. The third was a boy (case No. 14) 
who had been in contact with case No. 6, 
a child who had been transferred to the 
Wharfedale Children’s Hospital. All 3 
second-generation cases were confirmed 
virologically; 2 recovered and 1 died, 
apparently from a heart attack. 

To  sum up, the Bradford outbreak com- 
prised 14 cases; 7 of the patients died, 6 of 
them from smallpox. All the indigenous 
infections were contracted in hospital, and 4 
hospitals were involved, with transmission in 
3 of them. The outbreak was already rather 
large by the time it was recognized as being 
caused by smallpox, and there had been 
numerous opportunities for transmission, 
both within hospitals and in the general 
community. The task of identifying, tracing 
and vaccinating more than 1400 contacts and 
keeping them under surveillance was expen- 
sive, difficult and time-consuming. Although 
mass vaccination was never contemplated, 
vaccination clinics were opened because so 
many people had been already exposed by the 
time the outbreak was recognized. Practically 
the whole of the town’s population of 250 000 
was vaccinated within 5 days (Douglas & 
Edgar, 1962). 

This episode illustrates the unpreparedness 
of hospitals in the United Kingdom to cope 
with an outbreak of smallpox at that time, 
given the large proportion of unvaccinated 
professional and domestic staff, the difficulty 
of recognizing haemorrhagic-type smallpox 
and the risks thereby incurred, and the 
problems encountered in effectively contain- 
ing the outbreak once it had been recognized. 
The response to the provision of vaccination 
clinics demonstrated the existence of con- 
siderable public fear and apprehension about 
smallpox. 

Outbreak in Skodsborg, Denmark, and Tromso, 
Norway 

In August 1970 smallpox was imported 
into Denmark by a 22-year-old Danish medi- 
cal student who had returned to Copenhagen 
after a curtailed holiday in Afghanistan. He 
had been successfully vaccinated in 1956 in 
Norway and revaccinated with liquid vaccine 
in May 1970, but the result had not been 
checked and he said later that the revaccina- 
tion had been unsuccessful. He arrived in 
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Fig. 23.2. Outbreak o f  smallpox in Bradford, England, in December 1961 -January 1962. All cases were hospital- 
associated. The index case was a Pakistani girl who was admitted to  the Bradford Children's Hospital and died 
o f  unrecognized haemorrhagic smallpox. Cases No. 4-9 were patients at that hospital, case No. 2 a hospital 
visitor, and cases No. 3.10, and I I  a resident cook, a nurse and the pathologist, respectively. The three second- 
generation cases occurred at another hospital t o  which case No. 2 had been admitted, and case No. 14 at a third 
hospital to which case No. 4 had been admitted before it was realized that he had smallpox. (Based on England 
and Wales, Ministry of Health, 1963.) 

Kabul early in August, and was admitted to 
hospital on the 14th, suffering from severe 
gastroenteritis. Because cholera was suspect- 
ed, he was transferred to the infectious 
diseases ward, where he was exposed to cases 
of smallpox between 17 and 19 August. O n  
26 August he returned to Copenhagen, feel- 
ing reasonably well and with a normal 
temperature. 

On 28 August, when he was living in the 
staff quarters of the Skodsborg Hospital, near 
Copenhagen, he became feverish and was 
treated with penicillin. The next day he 
developed a rash, which was attributed to the 
penicillin. On 31 August he was admitted to 
the infectious diseases ward of the Blegdam 
Hospital with a diagnosis of pneumonia and 
dysentery. On 2 September, smallpox was 
suspected and he was placed in isolation. The 
State Serum Institute in Copenhagen con- 
firmed the diagnosis by laboratory examin- 
ation a day later. On 4 September the rash 
became confluent and haemorrhagic, and 
secondary infection occurred, with severe 

pneumonia. He later developed renal symp- 
toms and died. 

Some 400 direct or indirect contacts of the 
patient were identified, traced, vaccinated 
and put into quarantine at the Blegdam 
Hospital. They were mainly persons who had 
lived with the medical student in the dormi- 
tory at  the Skodsborg Hospital and personnel 
at the Blegdam Hospital who had cared for 
the patient or had had contact with his 
clothing and bed-linen. 

The Danish health authorities at no time 
contemplated mass vaccination, but main- 
tained an alert for potential secondary cases 
until mid-October, because there might have 
been a missed case which would be detected 
only if the infection were transmitted to 
others. However, the only subsequent case 
that did occur was recognized in Norway. 

Smallpox infection was carried to Tromso, 
in the far north of Norway, by a 25-year-old 
Norwegian medical student who had been 
living in the staff quarters of the Skodsborg 
Hospital in a room next to that of the Danish 
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student. O n  28 August, after they had talked 
briefly, the Norwegian student had left for 
Norway, travelling by car with another young 
Norwegian. 

At the beginning of September, when the 
case in Denmark was confirmed as smallpox, 
the Norwegian medical student was identi- 
fied by the Danish national health service as 
being a close contact. The  Norwegian health 
authorities were notified, and on 4 September 
he was traced, vaccinated and kept under 
surveillance. Five days after vaccination he 
developed an accelerated reaction on the 
vaccination site. On 5 September, 9 days after 
contact, he developed low back pain and a 
rash suggestive of smallpox. Paired sera were 
sent to Oslo for serological tests, the results of 
which indicated smallpox. The  person who 
had driven with him from Skodsborg to  
Norway and 33 other possible contacts were 
traced, vaccinated and isolated, but n o  further 
case occurred. This pattern, with good sur- 
veillance and minimal or no  secondary spread, 
occurred in about half of the recognized 
importations into Europe during the period 
1959-1 973. 

IMPORTATIONS INTO NORTH 
AMERICA AFTER 1959 

The transmission of smallpox had been 
interrupted in the USA and its territories in 
1949. In  that year the last known outbreak, 
resulting in 8 cases and 1 death, occurred in 
Texas and was probably due to an importation 
from Mexico, in which the last case of 
smallpox occurred in 1951. Reports of 
smallpox during the 1950s turned out on 
further investigation to have been cases of 
chickenpox. In Canada, endemic smallpox 
was eliminated in 1943, but there were 7 
imported cases in 1945 and 1946. 

As international air traffic increased in the 
1960s and 1970s, and many more people 
travelled from Canada and the USA to Africa, 
South America and Asia, in which smallpox 
was still endemic, there was a constant and 
increasing risk of importing smallpox into 
North America. In  contrast to Europe, there 
were no  introductions of variola major from 
the Indian subcontinent into North America, 
despite the fact that Americans were the most 
numerous short-term travellers to the sub- 
continent. For example, Mack (1 972) estima- 
ted that there were over 3 times as many 

travellers to India from the USA as from the 
Federal Republic of Germany (in 1969, 
50 000 Americans compared with 1 4  000 
Germans). However, after 1958, there were 5 
importations from India into the Federal 
Republic of Germany but none into the USA. 
Only 1 importation of smallpox into North 
America was reported-a single case of 
variola minor imported from Brazil into 
Canada via the USA. 

Sixteen years after Canada’s last case of 
smallpox, the disease was brought back to 
Toronto from Brazil in 1962 by a 15-year-old 
Canadian boy, who had lived for several years 
in Parana State, Brazil. At the end of July 1962 
he had been in contact with 4 children who 
were said to  be suffering from chickenpox. O n  
10 August he and his family left Brazil by air 
and arrived in New York City on 11 August. 
Just before his departure from Brazil, the boy 
had developed fever and malaise which were 
diagnosed as influenza. On arrival in New 
York he had presented a smallpox vaccination 
certificate dated 22 July 1962 (Wkly epzdem. 
rec., 1962), but in fact he had not been 
vaccinated for approximately 6 years (Best & 
Davis, 1965). 

The family remained in New York for 
some 6 hours before boarding a train to 
Toronto. Soon after his arrival there on 12 
August, the boy developed a rash, which 2 
days later had spread widely over the body, 
showing a typical centrifugal distribution. He  
was admitted to hospital in Toronto on  18 
August. The clinical diagnosis of smallpox 
was confirmed on 20 August by the isolation 
of variola virus. Passengers on the plane on 
which he had travelled from Brazil to New 
York were identified, vaccinated and placed 
under surveillance, as were the members of his 
family and other known close contacts in 
Toronto. Persons who had travelled on  the 
train from New York or had had possible 
contact in the railway stations were requested 
through the mass media to  report for vaccina- 
tion, and those who did so were also placed 
under surveillance. N o  additional cases were 
reported. 

IMPORTATIONS INTO JAPAN 

Japan, the only large industrialized country 
in eastern Asia, had been free of smallpox 
since 1951. There were a few imported cases 
each year until 1955 ; then, after an absence of 
smallpox for 18  years, 2 importations oc- 
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Plate 23.4. The Japanese government official who was infected in Dhaka in 1973 worked in this conference 
room of the parliament building in Tokyo while suffering the prodromal symptoms of smallpox. which was 
diagnosed a few days later. Health officials disinfected the room. 

curred, in 1973 and 1974, at a time when the 
number of travellers from Japan to the Indian 
subcontinent had increased substantially. The  
first case was in  a 33-year-old Japanese 
traveller, who had stayed in Dhaka, Bangla- 
desh, from February to mid-March 1973, 
when Dhaka and its surrounding areas were 
experiencing an extensive epidemic of small- 
pox (see Chapter 16). The patient, who was 
reported to have been vaccinated in mid- 
January, returned to Tokyo via Bangkok on 
18 March, became ill on 23 March and was 
hospitalized on 26 hlarch. O n  31 March he 
was isolated in the  Tokyo Metropolitan 
Infectious Diseases Hospital and a diagnosis 
of smallpox was virologically confirmed a day 
later. Close contacts were identified and 
placed under surveillance, but no secondary 
cases occurred (W&y epzdem. rec., 1973a). 

The  second importation into Japan oc- 
curred in January 1974 (Wkly epidem. rec., 
1974). The  index case was a Japanese Buddhist 
pilgrim, who was exposed to smallpox while 
travelling through northern India. He had no 
record of vaccination i n  childhood, and the 
result of his vaccination in Japan on 7 
December 1973 was interpreted to be a 

“reaction of immunity”. He developed symp- 
toms on 22 January 1974, 5 days after his 
return to Japan. Control measures, initiated 
on 28 January, when smallpox was suspected, 
included the isolation of the patient and his 
family, and the vaccination and surveillance 
of some 270 persons considered to  be close 
contacts, including 19 pilgrims who had 
accompanied the patient to India. No secon- 
dary cases occurred. 

IMPORTATIONS INTO RECENTLY 
ENDEMIC COUNTRIES, 1959-1976 

Besides the countries of Europe, North and 
Central America, Oceania and eastern Asia in 
which smallpox was not endemic in 1959 (see 
Chapter 9, 1;ig. 9.3), there were a number of 
countries in Africa, South America, south- 
eastern Asia and south-western Asia in which 
smallpox had been endemic in the 1950s but 
had been eliminated during the next decade, 
and which were thereafter exposed to the risk 
of importations from neighbouring endemic 
areas. Importations also occurred across the 
borders of countries that continued to 
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Table 23.6 Africa: last year of smallpox endemicity 
in individual countries or  territories 

Country or territory 

Central African Republic,a Congo,a 
Egypt, Gabon,a Guinea-Bissau, 

Morocco, Namibia, South Africa,a 
Swaziland,a Tunisia 

Number of 
countries Year 

I958 13 or before Lesotho,a Libya, Madagascar, 

1959 Angola, Djibouti 
I960 Equatorial Guinea 
1961 Algeria 
I962 Lesotho, Mauritania, Somalia,a 

I963 Central African Republic, Senegal 
I964 Botswanaa 
I965 Chad, Congo, Gabon 
I966 CBte d'lvoire, Gambia, Swaziland 

Sudana 17 

26 

I967 
I960 

I969 

I970 

1971 
I972 
I973 
I976 
I977 

Ghana 
Cameroon, Guinea, Liberia, Mali, 
Niger, Uganda, Upper Volta 
(Burkina Faso), Zambia 
Dahomey (Benin), Kenya, 
Mozambique, Sierra Leone, 
Togo 
Burundi, Nigeria, Rwanda, Southern 

Rhodesia (Zimbabwe), United 
Republic of Tanzania 

Malawi, South Africa, Zaire 
Sudan 
Botswana 
Ethiopia 
Somalia 

a Endemic smallpox re-established later, and subsequently 
eliminated, in the year indicated by the italicizing of the country's 
name. 

harbour foci of endemic smallpox (see, for 
example, Chapter 15, which discusses im- 
portations from India into Nepal). 

Data on importations into non-endemic 
countries of South America are reasonably 
complete from 1959 onwards, but data from 
Africa and Asia were very scanty prior to the 
establishment of the Intensified Smallpox 
Eradication Programme in 1967. Even after 
1967, not much information is available on 
importations into African countries. Com- 
ments on importations into these continents 
are therefore limited to tabulations of impor- 
tations from one country into another within 
each continent, from 1959 for South America, 
and from 1967 for Africa and Asia. However, 
a connected series of outbreaks in Iran, Iraq 
and the Syrian Arab Republic in 1970-1972 
will be described in greater detail. 

Africa 

By 1958, 13 of the 47 countries of Africa 
appeared to have become free of endemic 

smallpox. In the period 1959-1966, when 
WHO encouraged the remaining African 
States to institute national smallpox eradica- 
tion programmes, 17 countries (5 of them 
reinfected) are believed to have succeeded in 
interrupting smallpox transmission (Table 
23.6). When the WHO Intensified Smallpox 
Eradication Programme began in Africa in 
1967, smallpox was endemic in 23 countries, 
and between 1968 and 1976 endemicity was 
re-established in 3 countries. 

Between 1967 and 1976, over 70 importa- 
tions of smallpox from neighbouring endemic 
countries into non-endemic countries were 
reported (Table 23.7). International bound- 
aries in Africa, most of them drawn during 
the 19th century by the European colonial 
powers, bore little relationship to ethnic or 
tribal distribution, so that many of them were 
crossed and recrossed as frequently as were 
state or district boundaries in a country such 
as India. The transfer of smallpox across these 
boundaries occurred repeatedly, and the fig- 
ures for importations in the late 1960s, when 
smallpox was becoming much less common 
and surveillance was improving, are not 
complete. It is known that in several instances 
(indicated by the symbol "+" in Table 23.7) 
there were more importations than those 
reported; it is also clear that importations 
from Ethiopia into neighbouring countries 
were at least as numerous before 1971 as 
after that year, when effective surveillance 
began. 

In most cases the disease did not persist 
long after importation, as, for example, after 
the numerous transfers from Ethiopia to 
Djibouti and Somalia between 1971 and 1975. 
However, importations into the Sudan 
(1967), Botswana (1971) and Somalia (1976) 
led to the re-establishment of endemicity in 
the recipient countries and had a considerable 
impact on the global eradication programme. 
In each country, transmission persisted until a 
full-scale eradication programme had been set 
up and the local health staff had grasped the 
concept of surveillance and containment, 
which enabled them finally to interrupt 
transmission. Of more than 17 importations 
into non-endemic countries of western Africa 
that were recorded after 1966, at least 10 
originated in Nigeria. Ethiopia was an even 
more important source country: all but 7 out 
of more than 47 importations reported any- 
where in Africa between 1971 and 1976 
originated there. 
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Table 23.7 Africa: non-endemic countries experiencing importations, 1967- 1976, by region 

Country o f  origin Importing country and year o f  importationa 

Last Number o f  I967 I968 I969 I970 1971 I972 I973 I974 I975 I976 
endemic incidents Name 

Western Africa 
Niger I968 I 
Nigeria I970 I o+ 

Togo I969 6 

Southern Africa 
Botswana I973 I 

South 

Southern 
Africa 1971 I+ 

Rhodesia 
(Zimbabwe) 1970 I 

Central Africa and the Horn of Africa 
Ethiopia I976 41+ 

Rwanda I970 I 
Zaire 1971 2 

Sudan I972 7+ 

- 
Chad (4+) 
Sudan 
Ghana 
- 

Botswana 

Sudan (I +)c 

- 
Chad (I +) 

Ghana (6) 

Mali 
Cameroon ( I +) 
Niger 

- 

- - Botswana (I +)b 

Kenya (2) 
- Uganda 
- Uganda 

Zambia 
Uganda ( I +) Uganda ( I +) Uganda (2+) 

South 
Africa 

Djibouti 
(3) 

Somalia 
(4) 

Uganda (3+)  

2 x 
> z 
U 

3 
m 

El 

(9) (2) 5 

P 
4 

n > 
4 Djibouti Djibouti 

Somalia Somalia Somalia Somalia 

Kenya (I) 
(4) (6) (2 )  Kenya (4+$ ( I )  

a Numbers in brackets indicate number of separate importations in the year indicated. 
bThis importation led to  the re-establishment of endemic smallpox in Botswana (see Chapter 20). 
CThis importation led to  the re-establishment o f  endemic smallpox in the Sudan (see Chapter 18). 
dThe last of these importations led to the re-establishment o f  endemic smallpox in Somalia (see Chapter 22). 
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Table 23.8 South America: reported importations 
of smallpox into non-endemic coun- 
tries, 1959- I970a 

Countries receiving importations from: 

Argentina Brazil 
Year 

(last endemic, 1966) (last endemic, 197 i )  

I959 
I960 
1961 
I962 
I962 
I963 
I963 
I964 
I964 
I964 
I965 
I965 
I966 
I967 
I968 
I968 
I969 
I969 
I969 
I970 

Uruguay ( 19) 
Uruguay ( I ) 
Venezuela (I I) 
Uruguay ( 10) 
Uruguay ( I ) 
Peru (endemic) 
Uruguay (3) 
Bolivia (5) 
Paraguay (7) 
Uruguay (I) 
Paraguay (30) 

Argentina (30) 
French Guiana (I) 
Uruguay (2) 
Uruguay ( I ) 
Uruguay ( I )  
Uruguay ( I )  
Argentina (24) 

a Numbers in brackets indicate the number of  reported cases 
associated with each importation. 

South America 

By 1959 smallpox transmission had been 
interrupted in Chile, Peru, Uruguay and 
Venezuela. In  the 8-year period from 1959 to 
1966 another 5 countries became smallpox- 
free : Argentina, Bolivia, Colombia, Ecuador 
and Paraguay. Except in Peru, importations 
during the period 1959-1970 did not result 
in large numbers of cases. However, in Peru 
in 1963, following its introduction from 
Brazil, variola minor became endemic and 
remained so until 1966. From 1964 onwards, 
Brazil was the only known source from which 
smallpox was exported to other countries in 
the subcontinent (Table 23.8). 

Southern Asia 

Apart from importations into countries of 
south-eastern Asia that had long been 
smallpox-free (see Chapter 8), information on 
importations into the non-endemic non- 
industrialized countries in Asia is fragmen- 
tary before 1967 and still incomplete after 
that date. What is known can be most 
effectively discussed in respect of 2 regions: 
countries adjacent t o  India, and south- 
western Asia. 

Countries adjacent t o  India 

Reported importations into non-endemic 
countries near India during the period 1967- 
1974 are shown in Table 23.9. The  12  
outbreaks fall into 5 groups: importations 
into Sri Lanka, Afghanistan, Bangladesh, 
Bhutan and Burma. 

Importations into Sri Lanka (outbreaks 
No. 2 and No. 6) and Afghanistan (3  
outbreaks, grouped together as No. 7) were 
effectively contained. Sri Lanka had been free 
of endemic smallpox since 1951 and was 
vigilant in its efforts to maintain that status. 
The 2 reported cases were contained without 
local spread, vaccination being carried out on  
a large scale in Kandy (outbreak No. 2) and 
Colombo (outbreak No. 6) respectively. Three 
importations into Afghanistan occurred in 
1973, the year after smallpox had been 
eliminated ; they were discovered promptly 
and the containment methods used during 
the eradication programme limited spread. 

The importation of smallpox into 
Bangladesh early in 1972, following the 
return from India of millions of refugees, led 
to the re-establishment of endemic smallpox 
and to many thousands of cases. Eradication 
was not achieved until October 1975. 

Table 23.9 Importations of smallpox into non-endemic countries adjacent to  India, 1967- I974 

Serial Importing Country of Number of  
number Year country origin reported cases Comment 

I I967 
2 I967 
3 1968 
4 I969 
5 I972 

6 I972 
7 I973 
8 I973 
9 I974 

Bhutan 
Sri Lanka 
Burma 
Burma 
Bangladesh 

Sri Lanka 
Afghanistan 
Bhutan 
Bhutan 

India 
India 
East Pakistan 
East Pakistan 
India 

Afghanistan 
Pakistan 
India 
India 

14 
I 

181 
68 

Numerous 

I 
25 

6 
3 

2 outbreaks, originated in markets in Assam. 

Affected 14 villages, over a period o f  7 months. 
Affected 3 villages, over a period of  2 months. 
Refugees returning from India 

German tourist infected. 
3 outbreaks of  I, I I, and I 3  cases respectively. 
Originated in West Bengal. 
Originated in Assam. 

re-established endemicity in Bangladesh. 
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From an epidemiological standpoint, Bhu- 
tan is equivalent to an Indian state, so that it is 
not surprising that smallpox spread across the 
border from Assam (outbreaks No. 1, No. 8, 
and No. 9). Because of the small and sparse 
population the disease did not persist. In 
Burma, on the other hand, introductions from 
Chittagong, East Pakistan (Bangladesh), in 
1968 and 1969, shortly after smallpox had 
been eliminated (outbreaks No. 3 and No. 4), 
spread without control for several months, 
because it was very difficult for the health 
services to operate in the area, in which there 
were many insurgents. 

Southwestern Asia 

This region (Fig. 23.3) consists of Iran 
(now the Islamic Republic of Iran) and Iraq to 
the north, Israel, Jordan, Lebanon and the 
Syrian Arab Republic to the west, and the 
Arabian peninsula, comprising Democratic 
Yemen, Saudi Arabia, Yemen, and the 5 Gulf 
states of Bahrain, Kuwait, Oman, Qatar and 
the United Arab Emirates. The Arabian 
Peninsula is mostly desert and the majority of 
the population is concentrated in a few cities. 
However, this area was the crossroads of 
smallpox transmission, since between 1 and 2 
million pilgrims came to Mecca by sea, land 
and air every year, many from the endemic 
countries of Africa and Asia. Even more 
important were the numerous migrant 
workers in the Gulf states, mostly from 
Pakistan and India. 

By 1963, all countries in south-western 
Asia, except Yemen, appeared to have inter- 

rupted smallpox transmission, but frequent 
importations, particularly from the Indian 
subcontinent, and deficiencies in the notifica- 
tion of cases to WHO (including the oc- 
casional suppression of reports) made it very 
difficult to know precisely when these coun- 
tries became non-endemic and to judge the 
magnitude of outbreaks following importa- 
tions (Table 23.10). Smallpox was poorly 
reported, not only because of inadequate 
health services, but also because of national 
pride and the fear that the presence of the 
disease might lead to restrictions on travel or 
the imposition of an economic embargo by 
neighbouring countries. In Saudi Arabia, it 
was believed that reports of the presence of 
smallpox would inhibit visits by pilgrims. The 
reliance of some countries in this area on their 
own capacity to control outbreaks of smallpox 
occasionally resulted in large numbers of cases 
and the spread of the disease for up to 2 years. 
In some of these countries, moreover, clinical 
and laboratory diagnoses were unreliable, so 
that the health services could not be certain 
whether the cases that they recorded were 
indeed smallpox. They hesitated to request 
WHO’S assistance in improving laboratory 
diagnosis, because the rendering of such 
support might lead to international disclosure 
of the suppression of information about 
outbreaks. 

Between 1967 and 1972, Iran, Iraq, Ku- 
wait, Saudi Arabia, the Syrian Arab Republic, 
or the United Arab Emirates continued to 
report cases of imported smallpox every year 
except 1969. Brief comments on these 
outbreaks are provided in Table 23.10. The 

Table 23. I 0  Importations of smallpox into non-endemic countries of south-western Asia, 1967- I972 

Serial Importing Country of Number of 
number Year country origin reported cases Comment 

5 

6 
7 

8 

9 
10 

I967 

I967 

I968 

1968 

I970 

I970 
I970 

I970 

1971 
I972 

Kuwait 

United Arab 
Emirates 

United Arab 
Emirates 

United Arab 
Emirates 

Iran 

Saudi Arabia 
Saudi Arabia 

United Arab 
Emirates 

Iraq 
Syrian Arab 

Republic 

Bangladesh 

India 

India 

India 

Afghanistan 

Bangladesh 
? 

Pakistan 

Iran 
Iraq 

41 

10 

I 

I 

29 ( I97  I )  
2(1972) 

I 2  
2 

48 

37 ( 1972) 
54 

Hospital-associated outbreak 

Probably 3 importations from 
(Arita et  al., 1970); probably spread to Iran. 

different dhows (Swinhoe, 1970). 

No local spread. 

Reports suppressed; origin of large epidemic 
that spread westwards (No. 9 and No.  lo), 
eventually reaching Europe. 

Pilgrims on ship which was quarantined in harbour. 
Diagnosed by WHO epidemiologist in Riyadh 

area; not reported by national authorities. 
Outbreak lasted until June 1971; greatly 

underreported. 
Extension of  No. 5; disease became endemic. 
Extension of No. 9; hundreds of cases, but 

outbreak controlled within 4 months. 
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Suppression of Information on Quarantinable Diseases 

Suppression of the reporting of diseases of international importance has been-and 
remains-a common practice in many countries, both developing and developed. So far as 
the countries of south-western Asia are concerned, the failure to report smallpox can be 
ascribed in part to recent experience with cholera. This disease, which had been absent 
from the area for many years, was reintroduced in the mid-1 960s. Governments were 
unfamiliar with it, and although the outbreaks were caused by the milder eltor biotype, 
there were many deaths. A variety of measures were introduced to control the spread of 
cholera, including the imposition of a cordon sanitaire, prohibition of the import of goods 
and widespread vaccination. These had a serious economic impact, which led some 
governments to suppress reports of the disease. Against this background, it is not 
surprising that when smallpox was reintroduced after an absence of many years, 
governments sometimes responded by not reporting. Suppression of information occurred 
not only at the central national level, but also often at lower peripheral levels within 
countries. Smallpox, however, was rather more difficult to conceal than cholera. 

WHO actively sought to discourage the suppression of reports of smallpox. Several 
approaches were used. Endemic countries were encouraged to report fully, and when this 
led to an apparent increase in the recorded incidence the governments were congratulated 
on their improved surveillance. As the numbers of smallpox cases declined, W H O  
encouraged countries to offer a reward for reporting cases to both health personnel and the 
public, to make it clear that government officials appreciated receiving this information. 
Finally, when rumours of smallpox in what was thought to be a smallpox-free country were 
reported by such persons as visitors or foreign officials, governments were asked to 
institute inquiries. 

1970-1972 outbreak, which originated in 
Afghanistan and spread through 4 coun- 
tries-Iran, Iraq, the Syrian Arab Republic 
and Yugoslavia-was of particular interest 
and importance, because of its extent, the 
degree of underreporting, and its occurrence 
at  a time when the Intensified Smallpox 
Eradication Programme was in full swing. 

THE 1970-1972 OUTBREAK IN 
SOUTH-WESTERN ASIA A N D  

EUROPE 

Iran officially reported 29 cases in 1971 and 
2 in 1972; Iraq reported 37 cases and the 
Syrian Arab Republic 54 cases in 1972 (Table 
23.10). However, it was known that the actual 
numbers of cases were much greater, 
especially in Iran, and it was feared that the 
epidemic in these countries would cause a 
substantial set-back to the global eradication 
programme. 

Epidemic spread began in Iran towards the 
end of 1970, but reports of cases were 
suppressed. Iran had eliminated smallpox in 
1963 by a well-organized mass vaccination 

campaign ; one additional outbreak is known 
to have occurred in Khorramshahr in 1967, 
but it was not reported. Apart from this ex- 
perience and the excessive measures recently 
taken against countries which had reported 
cholera, the authorities in Iran had also to 
take into account the forthcoming major 
celebrations commemorating the 2500th an- 
niversary of the Persian Empire, which they 
did not wish to jeopardize ; the major function 
was to be held in Persepolis, in Fars Province, 
on  12 October 1971, and the heads of state and 
dignitaries from more than 100 countries 
were to attend it. 

However, extensive outbreaks of smallpox 
could not long go undetected in a large, 
cosmopolitan country such as Iran. Acting on 
information received through the United 
States Center for Disease Control, WHO sent 
a cable to Iran on 13 January 1971 : “Informed 
presence smallpox cases 46, deaths 8, Tabriz, 
E. Azerbaijan province . . . appreciate any 
additional information.” About a month later 
Iran cabled that 9 cases had, indeed, occurred, 
saying that 3 infected Afghans in Mashhad 
had led to 4 more cases there and 2 in Tabriz. 
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Fig. 23.3. South-western Asia: years in which small- 
pox ceased to be endemic in each country, before 
the 1970- 1972 epidemic in Iran, Iraq and the Syrian 
Arab Republic. 

No epidemiological details were given and no 
further cases were reported. 

During the following months, reports of 
smallpox in Iran from various sources grew 
more and more numerous until finally, on 17 
November 1971, the Surgeon General of the 
United States Public Health Service cabled 
the following message to the Director- 
General of WHO : “Reliable reports of 
smallpox in Shiraz and Abadan, Iran. Can you 
inquire as to the validity of the report? Until 
matter resolved U.S. will require valid [vac- 
cination] certificates of arrivals from Iran.” 
It  should be noted that the USA had discon- 
tinued routine vaccination in 1971 and nat- 
urally a smallpox epidemic in a country with 
which the USA was in close contact was of 
great concern. Iran’s cabled response to an 
inquiry from WHO, 11 days later, was that 20 
cases had occurred between 28 August 
and 3 October 1971 but none since then, 
making a total of 29 acknowledged and 
reported cases in 1971. 

Nothing further was heard until 6 March 
1972, when Iran, without prompting, noti- 
fied WHO that 2 cases had occurred on 16 
January on its “eastern border”. Following a 
request by WHO for more information, the 
Ministry of Health stated that the reported 
cases had occurred in the children of a Baluchi 
mother who normally lived in Quetta, Paki- 
stan. No information was given as to their 

recent whereabouts in Pakistan, and at that 
time active surveillance had revealed no  cases 
in the Quetta area. 

At this point it became clear that an 
epidemic, which could no longer be con- 
cealed, was occurring-and not merely in 
Iran. O n  5 March 1972, Iraq reported to 
WHO by cable that sporadic cases had oc- 
curred on its border with Iran and requested 
500 000 doses of vaccine. O n  17 March, 
Yugoslavia reported the presence of smallpox 
to W H O ;  on 25 March, the Syrian Arab 
Republic reported the discovery of 15 cases ; 
and on 28 March, the Federal Republic of 
Germany notified a case in Hanover, in a man 
who had come from Yugoslavia. In the face of 
this evidence, the resistance of all the coun- 
tries of south-western Asia to reporting the 
disease weakened, but it did not collapse. 

Iran 

Iran (population in 1972, 30.3 million) 
officially reported 31 cases of smallpox in 
1971-1 972. The suspicion that there had been 
many more cases was confirmed following a 
visit to Iran by Henderson from 2 to 13 
August 1972. He reported that over 2000 
cases had been hospitalized and that 6000- 
8000 cases had probably occurred. Subse- 
quently, a confidential government report 
supplied to the Global Commission for the 

0 400 km 
u 

Fig. 23.4. Iran: distribution by district of 400 small- 
pox outbreaks with some 2000 locally reported cases 
over the period between November 1970 and 
September 1972. 
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Fig. 23.5. Spread of smallpox in Iran, Iraq and the Syrian Arab Republic, 1970-1972. The disease was intro- 
duced from Afghanistan into Mashhad, Iran, in October 1970. There were three waves of dispersion through 
Iran, which lasted over a period of 22 months. By the end of 1971 smallpox had crossed into Iraq, where it 
spread north to Arbil and south to As Samawah. Transmission in Iraq was interrupted by June 1972. In February 
1972. smallpox spread from Baghdad in Iraq to Meyadin in the Syrian Arab Republic, where a smaller outbreak 
occurred that was contained by June 1972. 

Certification of Smallpox Eradication in 
December 1978 gave details of 1996 cases in 
400 widespread outbreaks between Novem- 
ber 1970 and September 1972 (Fig. 23.4). Of 
these cases, 1349 had been confirmed by 
laboratory tests. 

The epidemic seems to have started when 
an Afghan family of 6 left their village near 
Kabul on 16 October 1970 and began a 
pilgrimage through the smallpox-endemic 
areas of Afghanistan to the holy city of 
Mashhad, in Khorasan Province in north- 
eastern Iran, where several thousand pilgrims 
congregate daily during the hadj. The family 
arrived in Mashhad on 20 October. One of the 
children developed a rash on 3 November and 
2 others were similarly afflicted 6 weeks later. 
Although the first imported case was 
apparently promptly diagnosed by a local 
health worker, the disease had already been 
transmitted to many other pilgrims. 

The primary wave of smallpox spread to 
another 6 provinces in the north (Fig. 23.5), 
which were to be the most severely affected 
and for the longest time. Once smallpox 
reached Teheran it was amplified by hospital- 

associated spread, and became a typical urban 
outbreak affecting slum areas and semi-urban 
districts around the city. Teheran and the 
original foci in the northern provinces be- 
came the principal sources of infection for 
another 12 provinces in the west-central part 
of the country during 1971, from which 2 
more in the southern part were affected in 
1972. Subsequent review suggested that the 
confidential report, which had noted that 
73% of the cases occurred in cities, seriously 
underreported the numbers of cases occurring 
in the rural areas. 

The strategy adopted by the health authori- 
ties was containment by mass vaccination, 
with only a rudimentary surveillance compo- 
nent. The little freeze-dried vaccine available 
was below standard; liquid vaccine was used 
for most vaccinations. Primary take rates were 
reported to be no more than 65%. Many 
persons who claimed to have been vaccinated 
subsequently developed the disease. Although 
it was reported that 12.5 million vaccinations 
had been performed in 1970 and 19.8 million 
in 1971, smallpox continued to spread 
throughout Iran. There were major outbreaks 
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in Shiraz, which was the largest city near 
Persepolis, where the celebrations were to be 
staged. The health authorities conducted 
repeated mass vaccination campaigns in 
Shiraz itself, but partly because liquid vaccine 
of low potency was being used, transmission 
was not interrupted. The  authorities were in a 
quandary ; they recognized that the vaccine 
was of low potency, but could not apply to 
W H O  for potent vaccine because of instruc- 
tions issued at a higher level of government. 
Eventually, in November 1971, freeze-dried 
vaccine was sent to Iran by W H O  Headquar- 
ters: 2 million doses in 1971, followed 
by 11 million in 1972. A second round of 
mass vaccination was performed and during 
1972 more than 20.6 million people were 
vaccinated. The last case of smallpox in Iran 
was reported from Fars Province, with onset 
of rash in September 1972. 

The epidemic in Iran lasted for 22 months, 
and at least 400 outbreaks occurred in 70 out 
of the 162 districts in the country. 

Iraq 

Once the Iranian outbreak had begun in 
Mashhad in November 1970, smallpox moved 
relatively quickly along the main road to 
Teheran and Kermanshah, which is the 
principal route to Baghdad, the capital of Iraq 
(population in 1972, 10  million). I t  seems 
likely that smallpox arrived in Baghdad at the 
end of 1971 and then spread north and south 
along the principal roads running parallel to 
the Tigris and Euphrates rivers (see Fig. 23.5). 
An estimated 800 cases of smallpox probably 
occurred in the country, the last case being in 
Baghdad in June 1972. 

The presence of smallpox in Iraq first came 
to the attention of W H O  when a cable was 
received on 5 March 1972 reporting the 
presence of smallpox cases on  its northern 
border with Iran and requesting 500000 
doses of vaccine. The  Smallpox Eradication 
unit received further information on the 
outbreak on 8 March, during the debriefing of 
D r  N. Maltseva, who had been touring 
vaccine production facilities in Iraq, Iran and 
the Syrian Arab Republic in January and 
February. She reported that there had been 
cases of smallpox in Baghdad in January. O n  
18  March, Iraq informed W H O  that 20 cases 
had occurred in widely separated areas: in 
Arbil in the north-east, in Baghdad, and in As 
Samawah in the south. A letter dated 19  

March from the Ministry of Health men- 
tioned 2 more cases and stated that the 
infection had spread from Arbil to Baghdad 
and from there to As Samawah. It  was 
reported that all known cases had been 
isolated in fever hospitals and that contacts 
had been vaccinated and placed under strict 
surveillance. The population of areas in which 
cases had been notified were subjected to mass 
vaccination and surveillance measures were 
instituted. All provinces had been requested 
to intensify the mass vaccination campaign 
begun in December 1971. Subsequently, it 
was reported that over 2.3 million vaccina- 
tions were performed in 1971, followed by 8.2 
million in 1972 and 1.2 million in 1973. 

Three more cases were reported in Baghdad 
in June and 1 in July 1972. I n  August D r  
Ehsan Shafa, of the Smallpox Eradication 
unit, visited Iraq. He  was presented with 
records of only 37 cases, with 5 deaths, in 3 
provinces, for none of which could the source 
of infection be determined. However, the 
pilgrim responsible for the outbreak in 
Yugoslavia (see below) had been infected 
between 3 and 6 February 1972, before the 
onset of any of the reported cases. In  addition 
to Dr  Maltseva’s report, an oral statement by a 
W H O  nurse indicated that cases had occurred 
in a province for which data had not been 
provided. Furthermore, cases from Iraq had 
given rise to outbreaks in both Yugoslavia 
and the Syrian Arab Republic, and long 
experience with smallpox had shown that 
such exports to other countries usually indi- 
cated the presence of an outbreak of consider- 
able size in the exporting country. 

When D r  Shafa reviewed the data with a 
special technical committee in Iraq, the 
meeting agreed that a number of cases had 
been “overlooked” or “misdiagnosed”. A 
more realistic estimate put the total number 
of cases at a minimum of 800. Nevertheless, 
the measures taken by the health authorities 
were found to have interrupted transmission 
in June 1972. Slow transmission might still 
have been going on undetected only to flare 
up later, but continued surveillance in the 
latter part of 1972 and in 1973 indicated that 
transmission did not continue after June 
1972. 

Syrian Arab Republic 

O n  25 March 1972, the Syrian health 
authorities notified W H O  that cases of 
smallpox had been discovered in the Syrian 
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Arab Republic (population in 1972, 6.7 
million). The index case was reported to be a 
9-year-old boy who had visited Baghdad with 
his mother for a religious festival between 28 
February and 5 March. He developed fever on 
9 March, 4 days after his return from Iraq, and 
rash on 15 March. He was a pupil at the 
primary school in a village near Meyadin 
District (see Fig. 23.5). His condition was 
diagnosed a t  a dispensary as chickenpox, but 
on 21 March another schoolchild from the 
same locality, with a severe skin rash, was 
diagnosed by a physician in Meyadin as 
having smallpox. Simultaneously, a physician 
in another town diagnosed smallpox in 2 
other schoolchildren with skin rashes. The 
disease spread through school contacts to the 
other villages in the area. A total of 54 cases 
and 2 deaths were reported, the date of onset 
of illness in the last case being 27 April 1972. 

To control the outbreak, an isolation camp 
was established in Meyadin and the affected 
villages were cordoned OK Vaccination of 
everyone in the Syrian Arab Republic was 
made compulsory, starting with the affected 
region. WHO provided more than a million 
doses of freeze-dried vaccine and a supply of 
bifurcated needles in March 1972. Health 
centres and dispensaries were reported to 
have performed 75 748 vaccinations in 1971, 
897 828 in 1972, and 106 176 in 1973. 

There were inconsistencies in the data 
reported. The onset of illness in the index case 
occurred only a few days before the onset in 
those reported as secondary cases, an event 
which suggests multiple introductions or an 
earlier start to the outbreak. Nevertheless, the 
government had acted promptly in reporting 
to WHO and appeared to have done reason- 
ably well in containing further spread. 

However, pockmark surveys conducted in 
1978 during the preparation of a report for 
the Global Commission for the Certification 
of Smallpox Eradication confirmed that far 
more cases had occurred in the Meyadin area 
in 1972 than had been reported (see Chapter 
26). In fact, one case with pockmarks dating 
back to 1971 was found in Haffe District, on 
the other side of the country. Evidence of 
facial scarring, indicating the occurrence of 
cases in 1966-1967, which had not been 
reported, was also found. I t  was not clear in 
this instance whether the reporting of cases 
had been suppressed or whether cases had 
gone unnotified or had been misdiagnosed 
as chickenpox. However, the International 
Commission that visited the country in 1978 

found that no smallpox had occurred there 
after 1972. 

Yugoslavia 

The reappearance of smallpox in Yugo- 
slavia in 1972 (population in that year, 
20.8 million), after more than 45 years with- 
out a case, was totally unexpected and caused 
great concern throughout the world. The 
epidemic has been described by Stojkovic et al. 
(1 974) and, more briefly, by Litvinjenko et al. 
(WHO/SE/73.57). 

Origin of the epidemic 

The outbreak began with an infected 
pilgrim returning from Iraq. A bus-load of 25 
Muslims from the semi-autonomous province 
of Kosovo in the south of Yugoslavia left on a 
pilgrimage to Mecca and Medina on 1 January 
1972. On their way home they spent 3 nights 
in Baghdad and visited religious sites between 
Basra and Baghdad from 3 to 6 February, 
before leaving for Yugoslavia. The index case, 
a 38-year old Muslim priest, returned to his 
village of Danjane (population, 750), 20 
kilometres north-east of Djakovica (Fig. 
23.6), on 15 February 1972. The next day he 
fell ill with symptoms of fatigue, shivering 
and fever, which he thought were due to the 

from Iraq 

200 krn GREECE I O- 

Fig. 23.6. Spread of smallpox in Yugoslavia in 1972. 
The index case arrived from Iraq on 15 February; 
the last 2 cases in Yugoslavia became ill in Kosovo and 
Belgrade on I I April. The case in Hanover, Federal 
Republic of Germany, occurred on 22 March. 
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strenuous bus journey of several thousand 
kilometres. He denied ever having had a rash 
and a month later no evidence of skin lesions 
could be seen on his face or body. Although he 
had been vaccinated on 5 December 1971, no 
vaccination scar had developed. No one else 
on the bus contracted smallpox. 

Spread of smallpox in Kosovo Province 

A few days after his return, the index case 
was visited by many of his close relatives, 
friends and acquaintances, 11 of whom con- 
tracted smallpox. Nine cases occurred in 
Kosovo Province, 1 in Novi Pazar, 160 
kilometres to the north (in Serbia), and 1 in a 
village north of Novi Pazar. These 11 cases 
were first generation cases, with onsets 
between 1 and 7 March (Fig. 23.7). None of 
them was suspected to be smallpox. 

It was not until the evening of 14 March 
that smallpox was recognized by a doctor in 
the infectious diseases ward of the hospital in 
Prizren, in the district adjacent to Djakovica, 
who notified the federal health authorities of 
suspected smallpox in 4 patients coming from 
Danjane. The same day 4 other patients 
admitted to the hospital in Djakovica were 
recognized as having smallpox. 

On 17 March the Yugoslav federal health 
authorities cabled to WHO that 8 cases of 
suspected smallpox had been detected. The 
clinical diagnosis was confirmed by labora- 
tory tests on lesion material at the Institute of 
Immunology and Virology in Belgrade, con- 
firmation being sent to WHO on 20 March. 
On 21 March, the WHO Regional Office for 
Europe informed Member States of the situa- 
tion and a day later Dr R. Lindner, an 
Austrian epidemiologist who had previously 
worked in the Indonesian smallpox erad- 
ication programme, was sent to Yugoslavia 
as a WHO consultant to assist with the 
investigations. 

Between 15 and 31 March, 100 additional 
cases of smallpox occurred among the imme- 
diate family members and relatives of known 
cases and among the patients of hospitals in 
Djakovica and Prizren, who had come into 
contact with cases before the correct diagnosis 
had been made (Fig. 23.7). This group formed 
the second generation of cases in Kosovo. 
Between 1 and 11 April, 14 more cases were 
recorded in Kosovo. With this third genera- 
tion of cases the epidemic in Kosovo itself 
came to an end. It had affected 124 persons, of 
whom 26 died. 

Spread of the disease outside Kosovo 
A tragic and unusual chain of events led to 

considerable spread outside Kosovo. It started 
when a 30-year old teacher (Lj. M.), from a 
village near Novi Pazar, went to Djakovica on 
21 February to enrol at the Higher Institute of 
Education. He came into contact with the 
index case, became feverish on 3 March after 
his return and developed a rash on 5 March, 
when he went to the local medical centre at 
Novi Pazar and was treated with penicillin. 
On 7 March he wen: by bus with his brother 
to the hospital in CaEak. After spending 8 
March in the Dermatology and Venereal 
Diseases ward in catak, he was transferred by 
ambulance to the Belgrade Dermatology and 
Venereal Diseases Department on 9 March, 
because his condition was deteriorating. 
There he was shown to students and staff as a 
case demonstrating an unusual drug reaction 
to penicillin. With the development of severe 
haemorrhagic complications, the patient was 
taken, on 10 March, to the Surgical Clinic, 
where he died during the night. No one in any 
of the 4 medical establishments through 
which he had passed had had any suspicion 
that he might be suffering from smallpox. The 
brother of the deceased accompanied the body 
back to Novi Pazar, where it was buried on 12 
March. The brother developed a rash on 20 
March, and since the Yugoslav medical per- 
sonnel were by then alerted to the disease, 
smallpox was diagnosed on 21 March. Only at 
this point was it realized that Lj. M. had died 
from haemorrhagic-type smallpox. 

Retrospective epidemiological investi- 
gation showed that the patient had infected a 
total of 38 persons, 8 of whom-died; 2 were 
infected in Novi Pazar, 9 in the Catak hospital 
(8 patients and a nurse), and 27 in the 
Belgrade hospitals (20 patients and 7 hospital 
staff, including 2 physicians and a nurse). In 
view of the time that had elapsed before the 
diagnosis was made and of the difficulty of 
tracing the thousands of contacts of the 
patient, it was decided to undertake mass 
vaccination throughout Serbia. A few other 
cases occurred in additional foci outside 
Kosovo Province, and 1 case in a Yugoslav 
migrant worker, who became ill in Hanover, 
Federal Republic of Germany. 

Control measures 

On 15 March, a team of epidemiologists 
and infectious diseases specialists from Bel- 
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Fig. 23.7 Yugoslavia: number of cases of smallpox, by date of onset and locality, 1972. The first generation 
of cases occurred in Kosovo province and adjacent areas; the large second generation in Kosovo, Belgrade and 
some other places. 

grade went to Kosovo and joined local health 
staff in clinical examinations and epidemi- 
ological investigations. 

The Province of KOSOVO, bordering on 
Albania, was then a rural, relatively undeve- 
loped area, whose Albanian-speaking inhabi- 
tants regarded outsiders with suspicion. The 
population was composed of large extended 
families, whose members constantly visited 
one another, and the men frequently travelled 
long distances to look for work. Most of the 
epidemiologists carrying out the field investi- 
gations had to communicate through an 
interpreter with a rather uncooperative popu- 
lation, and this caused them some difficulties. 
The index case, for instance, never admitted 
to having had a rash and it was some time 
before circumstantial epidemiological and 
serological evidence confirmed the diagnosis 
of smallpox. The reticence of the man con- 
cerned was understandable. He belonged to 
the semi-secret Bektachi religious sect and 
was most reluctant to have his illness associat- 
ed with the pilgrimage or to discredit his 
religion thereby. Indeed, had he been identi- 
fied as the source of an infection which had 
killed several members of his village and of 
surrounding villages, his life might have been 
in danger. 

Vaccination of the population in the initial 
foci in Kosovo began on 16 March and was 

extended in concentric rings, until by the end 
of the month almost all the population in the 
affected province had been vaccinated. There 
were problems, however, with coverage and 
unsuccessful vaccination owing to the use of 
liquid vaccine. It was not until the end of 
April that 95% successful coverage was 
achieved. By the third generation of the 
outbreak, most cases were occurring among 
persons who had been unsuccessfully 
vaccinated. 

Containment measures in the 25 localities 
in villages and towns in which cases of 
smallpox had been detected included the 
strict isolation of patients, quarantine of their 
contacts in facilities specially established in 
hospitals, hotels, pensions etc., and vaccina- 
tion of the population. In households in 
which more than one family member had 
been infected, their home was turned into a 
quarantine centre. Where necessary, whole 
villages were put under surveillance, the 
inhabitants' temperatures were taken and the 
skin of patients was inspected regularly. 
Population movement to affected areas was 
restricted and public meetings were 
prohibited. 

In Kosovo, extensive vaccination of hospi- 
tal staff and the general population was begun 
as soon as the diagnosis of smallpox had been 
confirmed, and the same procedure was 



adopted f o r  all 25 srnallpox foci. The  Fcderal 
Epidemiological C:ommission thcn decided to 
undertake a mass raccination programme 
throughout the country. In 3 wccks, 18 
million out  of a total popu1:ition of 20.8 
mi 11 ion w cr c Y acc i n :I t ed . 

The epidemic, which caused 175 cases and 
35 deaths, was brought under control 6 weeks 
after the first diagnosis of smallpox. Surveil- 
lance for the next 4 weeks having rercaled no  
other case, Yugoslavia was declared free of 
smallpox on 9 hlay 1972. 

Plate 23.5. Control  measures taken during the 1972 outbreak in Yugoslavia. A: More than 300 health 
teams, some o f  them army medical units, took  part in the vaccination campaign. B: Protective clothing worn  
by medical personnel in emergency smallpox hospitals. C: Check-points were established a t  hundreds o f  places 
along the main roads t o  check vaccination certificates. 
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It is interesting to note that there was an 
unusually high proportion of haemorrhagic- 
type cases: lo";, as opposed to the usual lo./,. 
Hospital transmission accounted for 48 "b of 
the infections. A high rate of transmission (an 
average of 12.8 new infections per case) 
during the second generation of cases was 
assumed to be associated with inadequate 
protection from vaccination, 37"; of these 
cases having occurred among previously 
vaccinated persons. While the number of 
deaths among previously vaccinated persons 
was half that among the unvaccinated, the 
overall case-fatality rate was 20'1.b. The  age 
distribution of cases corresponded with that 
of the population affected, and the sex ratio 
was 57";) males to 43", females. 

The unusual magnitude of the outbreak 
was considered to be due to the sizeable 
proportion of susceptible individuals in the 
population, delayed diagnosis, hospital 
transmission, the initially large number of 
unsuccessful revaccinations, communication 
problems in the tracing of contacts, and an 
atypical haemorrhagic-type case, which gave 
rise to the extraordinarily high number of 38 
secondary infections. 

The spread of smallpox in south-western 
Asia in 1970-1972 and its importation into 
Yugoslavia and the Federal Republic of 
Germany embarrassed several of the countries 
involved and retarded the progress of the 
global eradication programme. However, 
they did help to mobilize support for the 
programme and to reinforce surveillance 
efforts in all the countries of south-western 
Asia. 

LABORATORY -ASSOCIATED 
OUTBREAKS I N  T H E  UNITED 

KINGDOM 

Microbiological laboratory space inevit- 
ably becomes contaminated with the bacteria 
or viruses in use, the more easily if safety 
measures are not taken (see Chapter 30). 
Smallpox laboratories were n o  exception. 
However, the regular x7accination and 
revaccination of persons in any way associated 
with these laboratories provided good 
protection against their infection with 
variola virus. 

In countries that still had endemic 
transmission of smallpox, it was only when 
cases occurred among laboratory workers that 
it was possible to ascribe them with any 
certainty to an infection acquired in a 

Table 23. I I Laboratory-associated outbreaks of 
smallpox in the United Kingdom 

Numbers of 

Year Locality Cases Deaths 

I949  Liverpool i 0 

1966 Midlands and 72  0 

1973 London 4 2 
Wales 

1978 Birmingham 2 I 

Source 

Liverpool Medical 
School laboratory 

Birmingham Medical 
School laboratorya 

London School of 
Hygiene and 
Tropical Medicine 
laboratory 

Birmingham Medical 
School laboratory 

a Suspected 

laboratory. Although laboratory-associated 
outbreaks of smallpox may have occurred in 
various countries of the Americas, Asia and 
Europe when the disease was endemic in 
them, only 3 known laboratory-associated 
outbreaks and 1 suspected outbreak have been 
recognized ; they all occurred in the United 
Kingdom after smallpox had ceased to be 
endemic there (Table 23.11). Only 2 of 
these were fully documented : one in London 
(1973), the other in Birmingham (1978). A 
single-case outbreak in Liverpool, in 1949, 
involved a laboratory worker who was acci- 
dentally infected with variola virus while 
handling contaminated materials (A. W. 
Downie, personal communication, 1980). An 
outbreak of variola minor in the Midlands 
and Wales in 1966 was later associated with 
infection acquired from a laboratory. The  2 
confirmed outbreaks will be described first. 

The London Outbreak, 1973 

This outbreak followed the last importa- 
tion of smallpox into the United Kingdom, 
which occurred in February 1973, when an 
Anglo-Indian infected during a holiday in 
Calcutta became ill after his return to London 
at the end of February (No. 34, Table 23.2). 
There were no contact infections. 

The laboratory-associated outbreak oc- 
curred in March and April 1973, during 
which another 4 cases of smallpox were 
reported in  the United Kingdom (Cox, 1974). 
O n  11 March 1973 a 23-year-old female 
laboratory assistant in the Mycological Refer- 
ence Laboratory a t  the London School of 
Hygiene and Tropical Medicine became ill 
with influenza-like symptoms-headache, 
backache and high fever. She had been 
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vaccinated as a child and revaccinated in 
1972, but did not recall noting any reaction at 
that time. O n  13 March she visited her doctor, 
who assumed that she had influenza and 
treated her with oxytetracycline. O n  15 
March she developed a slight rash and a day 
later was admitted to  St Mary’s Hospital, 
London, with a provisional diagnosis of 
glandular fever, and placed in a general ward. 
A drug rash due to oxytetracycline was 
suspected and later, because she worked in a 
mycological laboratory, the possibility of 
fungal infection was considered. 

O n  22 March she was visited by a friend 
working in the mycology laboratory, who, at 
the request of the head of the laboratory, took 
scrapings from the patient’s skin lesions, 
which were investigated the same afternoon. 
To the surprise of all, brick-shaped poxvirus 
particles characteristic of variola virus were 
seen with the electron microscope. An 
investigation of the patient’s movements 
before the onset of fever revealed that on 28 
February she had entered the poxvirus 
laboratory (located in the same building as the 
mycology laboratory) and had watched the  
chorioallantoic membranes of eggs inoculated 
with variola virus being harvested on the 
open bench. 

The  poxviruses being studied in the 
laboratory at that time included variola major 
virus (Harvey strain) and two strains of 
“whitepox” virus (see Chapter 30). Sub- 
sequent investigations showed that it was 
the Harvey strain of variola virus with which 
the technician had been infected (Dumbell, 

The patient was taken to Long Reach 
Isolation Hospital in Dartford, Kent, and the 
diagnosis of smallpox was confirmed. As 
many identifiable contacts as possible were 
traced, vaccinated and placed under surveil- 
lance. Unfortunately this group did not 
include a woman who had occupied the bed 
next to the laboratory technician’s until 20 
March, at St Mary’s Hospital, nor her son and 
daughter-in-law, who had often visited her in 
the general ward. O n  30 March the 34-year- 
old son and his 29-year-old wife fell ill with a 
headache, back pain and nausea. O n  2 April 
their condition deteriorated and they were 
admitted to an isolation ward of the West 
Hendon Hospital with a provisional diagno- 
sis of viral gastroenteritis. A skin rash de- 
veloped on 3 April and became vesicular a day 
later, when smallpox was suspected and con- 
firmed by laboratory examination. O n  the 

1974). 

same day both patients were transferred to  the 
Long Reach Isolation Hospital and died, the 
wife from haemorrhagic-type smallpox and 
the husband from confluent ordinary-type 
smallpox. 

O n  24 April another case, diagnosed as 
variola sine eruptione, was notified in a nurse, 
successfully vaccinated on 4 April, who had 
tended the couple with smallpox in the West 
Hendon Hospital. A week later, she had fever 
accompanied by headache, backache and shiv- 
ering, with a papular rash on her hands. She 
was transferred to Long Reach, where a 
diagnosis was made on the basis of the  clinical 
history. 

Thus, the “escape” of variola virus from the 
London poxvirus laboratory resulted in 4 
cases, of which 2 were fatal. The  British 
government set up  a committee of inquiry, 
whose report (Cox, 1974) concluded that the 
technician had probably been infected by the 
respiratory route while watching the 
harvesting of chorioallantoic membranes 
from eggs on 28 February, and that the other 
2 patients had been infected on  17 March, 
when visiting the hospital. 

The important feature of the report, in the 
light of later actions about methods of hand- 
ling variola virus in laboratories, is the 
description of the laboratory facilities used at 
that time. The  report noted that the labora- 
tory was of an old-fashioned design, grossly 
overcrowded and poorly equipped. Work 
with variola virus was done on an open bench 
and a deep-freeze for storing variola virus 
stood in the corridor. But, as D r  K. R. 
Dumbell of St Mary’s Hospital Medical 
School testified, the conditions which pre- 
vailed there were comparable with those in 
other teaching hospitals and medical schools 
in London. Even as recently as 1973, then, 
scientists working with variola virus did not 
handle it as a highly dangerous agent but 
relied on good microbiological techniques 
and on the regular vaccination of all person- 
nel involved in the laboratories rather than on 
physical safety facilities. This did not apply to 
laboratories specially built for handling dan- 
gerous microbial pathogens, such as the 
Microbiological Research Establishment at 
Porton Down, Wiltshire, in which elaborate 
physical facilities were provided for the 
safe handling of dangerous viruses and 
bacteria. The report concluded with a 
recommended Code of Practice for Safety in 
Laboratories Handling Variola Virus (see 
Chapter 30). 
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The Birmingham Outbreak, 1978 

Ten months after the last case of endemic 
smallpox in the world had been detected in 
Somalia in 1977, the British health authori- 
ties reported to W H O  that on 27 August 
1978, a 40-year-old Englishwoman had been 
confirmed to be suffering from smallpox. The  
patient, Mrs Janet Parker, a medical photog- 
rapher in the Anatomy Department of the 
Medical School of the University of 
Birmingham, became ill with fever, headache 
and muscular pains on 11 August and de- 
veloped a rash on 15 August. This was at first 
thought to be a drug rash. She remained at her 
own home until 21 August, when she was 
transferred to her parents’ house. O n  24 
August the appearance of vesicles led to  a 
suspicion of smallpox, the patient was ad- 
mitted to the East Birmingham Hospital and 
when a diagnosis of smallpox was confirmed 
by electron microscopy, she was placed in the 
Catherine-de-Barnes Isolation Hospital. 
Variola major virus was isolated from vesicle 
fluid on 27 August. Her condition, com- 
plicated by renal involvement, deteriorated 
rapidly and she died on 11 September. 

Mrs Parker had last been vaccinated in 
1966. She had not travelled abroad in the 

recent past and to  the best of her knowledge 
had had no  contact with any persons recently 
returned from abroad. Indeed, endemic 
variola major had not been present anywhere 
in the world since October 1975. 

In order to investigate the matter, a Source 
of Infection Committee composed of 5 
experts was established by the University of 
Birmingham on 28 August 1978. One  of the 
members was Professor Henry S. Bedson, 
Head of the Department of Medical Microbi- 
ology of the Medical School of the University 
of Birmingham, in which the smallpox 
laboratory functioned as the regional 
diagnostic smallpox laboratory. Bedson was 
an active participant in WHO’S coordinated 
laboratory investigations of variola and 
“whitepox” viruses (see Chapter 30). The  
committee suspected that the smallpox 
laboratory was the probable source of 
infection. 

Meanwhile the health authorities had 
identified about 290 persons who might have 
had contact with the patient during her 
illness. These included the immediate 
members of her family and other relatives, 
patients of the East Birmingham Hospital, 
and colleagues at the Medical School. All were 
vaccinated and placed under surveillance at 

Impact of the Birmingham Outbreak 

In July 1978 there was a growing belief that the  last case of smallpox in the world had 
occurred in Somalia in October 1977. I t  was not surprising, therefore, that the 
Birmingham incident led to  a great deal of publicity in the media and caused considerable 
concern in the medical community throughout the world. Health administrators in the 
developing countries of Africa, in particular, renewed their calls for the cessation of 
laboratory studies of variola virus and the destruction of all stocks of the virus. 

Because of the publicity, W H O  received inquiries from the press and from health 
administrators in many countries concerning proposals for reducing the risk of another 
escape of variola virus from a laboratory. Information officers were recruited by the 
Smallpox Eradication unit to handle the inquiries, and Arita, as chief of the unit, 
developed plans to deal with the situation. Two  meetings were convened: a meeting of 
experts in February 1979 to evaluate the justification for retaining variola virus stocks in 
laboratories, and a conference in April with the directors of 9 laboratories which were then 
retaining the virus, together with representatives of the governments concerned, t o  discuss 
control measures and future actions. 

The plans were debated at a special open meeting held during the sixty-third session of 
the Executive Board in January 1979, which was attended by a large number of journalists, 
and the meetings took place as scheduled. Thus the Birmingham laboratory-associated 
outbreak, though an unfortunate incident, hastened a recognition of the risk of holding 
variola virus stocks and led to an immediate reduction in the number of laboratories 
retaining the virus, from 1 3  in 1978 to 7 in 1979 (see Chapter 30, Table 30.7). 
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home. Four of them were hospitalized with 
different illnesses, none of which was 
smallpox. Three were discharged from hos- 
pital, while the fourth person-the 77-year- 
old father of the deceased patient-developed 
fever on 1 September, 12  days after his 
daughter had been brought to his house in his 
car in the vesicular stage of her illness. He did 
not develop a rash but died suddenly on 5 
September from a heart attack. The  tragedy 
was not over. O n  2 September the 49-year-old 
Professor Bedson was found severely ill after 
an apparent suicide attempt and died 5 days 
later. O n  7 September hlrs Parker’s mother, 
aged 70, became ill while in quarantine at 
home and on 8 September developed a sparse 
macular rash, which was confirmed by 
laboratory examination as being due to  
smallpox. She recovered and was discharged 
from isolation on 22 September. 

In view of the mildness of the illness which 
the second patient developed, as well as the 
vigorous surveillance and control measures, a 
further community-wide spread of smallpox 
was judged to  be very unlikely. Priority 
vaccination was restricted to contacts, persons 
who worked or lived in nearby foci and 
persons who needed vaccination to travel. 

O n  30 August 1978, the Secretary of State 
for Social Services requested Professor R. A. 
Shooter to conduct an official investigation, 
the results of which were published in July 
1980 (Shooter, 1980). D r  Joel Breman, from 
the W H O  Smallpox Eradication unit, partici- 
pated as an observer in the first 3 meetings of 
this investigation. As in the episode in 
London in 1973, the index case was in a 
person not directly connected with work in 
the smallpox laboratory. hlrs Parker was a 
medical photographer who worked in 
another department of the medical school, 
though in rooms on  the floor immediately 
above the smallpox laboratory (Plate 23.6). 

The team of investigators inspected the 
premises thoroughly, carried out tests on air 
movement between the laboratory and the 
photographer’s room and made exhaustive 
inquiries to determine whether there might 
have been personal contact between Mrs 
Parker and any worker in the virus laboratory 
during the last week of July. 

I t  concluded that hZrs Parker had been 
infected with a strain of smallpox virus used 
in the smallpox laboratory, probably during 
the last week of July 1978, but how the virus 
was transferred to  hlrs Parker was less certain. 

“The evidence points to two  possible routes by 
which smallpox virus was transmitted from the 
pox laboratory to  hfrs. Parker: by the airborne 
route, either through the duct in the ‘telephone 
room’ or while visiting the Medical Microbiology 
corridor; or by the personal contact route, transfer 
being by the visitor from the Xedical hficrobiol- 
ogy Department w h o  regularly entered the animal 
pox room. We  are unable to say with certainty 
which of these two routes might have led to  hlrs. 
Parker contracting smallpox. Both are possible 
though neither seems capable of delivering a large 
dose of virus unless an accident occurred involving 
the liberation of virus, which was not recognised 
or recalled. Kevertheless, from what we know 
small doses of virus could have been liberated from 
time to time which could have been responsible for 
hfrs. Parker’s infection. We  believe that the 
airborne route through the duct to the ‘telephone 
room’ is the most probable way by which Mrs. 
Parker was infected because this seems to be the 
one route that could ha re  selecti\yely affected her.” 
(Shooter, 1980.) 

This episode constituted the last known 
outbreak of smallpox in the world, and Mrs 
Parker’s mother the last known case of 
smallpox in the world. I t  is ironic that when 
cases of variola major had occurred again, they 
had emanated not from a remote source in 
Africa or Asia, but from a well-equipped 
laboratory in one of England’s largest cities. 
As a consequence of this episode, much 
attention was paid to the problem of variola 
virus stocks in laboratories, a matter which 
actively interested many Member States at the 
Thirty-second and Thirty-third World 
Health Assemblies in 1979 and 1980 respec- 
tively (see Chapter 30). 

Outbreak of Variola Minor in the 
Midlands and Wales, 1966 

During the official inquiry into the 
Birmingham outbreak, the similarity of the 
apparent origin of an outbreak of variola 

Plate 23.6 (opposite). Departments of Anatomy 
and Medical Microbiology at the Medical School, 
University of Birmingham. A: From the east court- 
yard. X = smallpox room; Y = animal poxvirus 
laboratory; Z = photographic studio. B: Diagram 
showing location of these rooms and the service ducts 
running through them. C: Photograph of the animal 
pox laboratory looking towards duct C ,  which is 
marked by the letter C. (From Shooter, 1980, with 
permission from the Controller of Her Majesty’s 
Stationery Office, United Kingdom.) 
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minor in England and Wales in 1966 was 
brought to the attention of the team of 
investigators. The first case in this earlier 
outbreak to be identified and reported to 
WHO, on 2 May 1966, was in an unvaccinated 
17-year-old girl who had developed an in- 
fluenza-like illness on 16 April. Four days 
later a rash appeared, and she was admitted on 
25 April to the Moxley lnfectious Diseases 
Hospital, Walsall, Lancashire, as a case of 
chickenpox. Four days after that, smallpox 
was suspected and the girl was admitted to a 
smallpox hospital on 29 April. The diagnosis 
was confirmed by the isolation of variola 
minor virus. 

Investigation of the girl’s family and 
associates led to the discovery of an additional 
71 cases of variola minor in the Midlands and 
Wales between February and August 1966. 
Detailed inquiries held in 1966 had failed to 
establish the source of infection. However, 12 
years later, the team of investigators headed 
by Professor R. A. Shooter carried out a 
retrospective examination of all available 
reports and correspondence concerning the 
1966 outbreak (Shooter, 1980). The earliest 
case identified was in an unvaccinated 23- 
year-old photographer employed at the 
Medical School of the University of 
Birmingham. He had become ill on 18 Feb- 
ruary with fever, headache and backache and 
had developed a generalized rash 4 days later. 
During the first week of illness he had 
remained at home and when the rash had 
appeared he had returned to work. He denied 
having had any contact with a person 
exhibiting a rash similar to his or with any 
recent immigrants or travellers from abroad. 
He himself had never been outside the United 
Kingdom. The relevant feature disclosed 
during the Shooter investigation was that the 
photographer had worked in the same studio 
and darkroom of the Medical School of the 
University of Birmingham as those used by 
Mrs Parker. 

Eleven days before the index case of the 
1966 outbreak became ill, work was being 
carried out with variola minor virus in the 
Birmingham smallpox laboratory, on the 
floor below (see Plate 23.6). Thus the photog- 
rapher might have been infected, 12 years 
earlier, by the same route as Mrs Parker; 
hence the inclusion of this outbreak in Table 
23.1 1 as “suspected” laboratory-associated. 

The photographer became ill between 4 
and 20 March 1966 ; his fiancke, his parents 
and a schoolteacher were infected a t  a folk- 

dance evening, and a 72-year-old man during 
a visit to a public house. These secondary cases 
gave rise to 2 main chains of transmission. 
The first spread from the photographer’s 
fiancke to members of a youth club in her 
town and from them to their families and 
associates. The other chain stemmed from the 
72-year old man, who infected 2 of his 
grandchildren, who in turn infected their 
friends and families. The spread continued, 
and at least 25 persons had been infected 
before 29 April, when the diagnosis of 
smallpox was made in the 17-year-old girl 
mentioned earlier. By June, 47 smallpox cases 
had been reported in the heavily populated 
West Midlands. Subsequently, new foci of 
infection appeared in Wales and Lancashire, 
although no connection could be established 
between these outbreaks and those in the 
Midlands, probably because of missed cases 
wrongly diagnosed as chickenpox. 

The last known case occurred in Salford, 
Lancashire, with onset on 9 July 1966. The 
patient concerned was discharged from the 
isolation hospital on 1 August, but in 
compliance with the International Sanitary 
Regulations England and Wales were not 
declared free of smallpox until 18 August of 
that year. The reaction of the public and the 
health authorities to this outbreak differed 
greatly from the response, described earlier, to 
importations of variola major into European 
countries. Many cases in the 1966 outbreak 
had been misdiagnosed as chickenpox, and 
even when the health authorities became 
involved, they had not been particularly 
diligent in searching for cases and isolating 
and vaccinating contacts. The possible origin 
of the outbreak was not elucidated until the 
striking resemblance of the occupation and 
place of work of the first case to those of the 
index case in the laboratory-associated 
outbreak in Birmingham in 1978 became 
apparent. 

CONCLUSIONS 

Smallpox importations into European 
countries emphasized the risk of infection to 
which professional staff and patients in hos- 
pitals and other medical institutions were 
exposed. Over half of all cases associated with 
importations were found in this group, whose 
protection by regular vaccination with potent 
vaccine could have reduced the number of 
cases very substantially. Nevertheless, the 
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majority of the outbreaks were effectively 
controlled by surveillance and containment, 
and smallpox importations caused few 
disastrous events in Europe. 

The review of importations into south- 
western Asia, especially the epidemic in 
1970-1972 that spread from Afghanistan into 
Iran, Iraq and the Syrian Arab Republic and 
eventually into Europe, demonstrates that 
poor surveillance, and especially the 
deliberate suppression of reports of the 
disease, had extremely serious consequences 
both for the countries concerned and for their 
neighbours. 

For most of the period after 1950, the 
Indian subcontinent was the major source 
from which smallpox was occasionally trans- 
ferred to  the countries of Europe, especially 
the United Kingdom and the Federal Repub- 
lic of Germany, and to non-endemic countries 
in Asia. The  majority of importations into 
Europe were due to  Europeans returning 
home after travelling in the Indian subcon- 

tinent. In spite of the large volume of air 
traffic between the Indian subcontinent and 
the USA during this period, there were n o  
importations into the latter country, possibly 
because of the better vaccination status and 
stricter enforcement of health regulations in 
the USA than in Europe. 

As countries in Africa and South America 
became free of smallpox, they experienced 
importations mainly from one country in 
each of these continents with a large popula- 
tion and extensive endemic foci, which 
became the major exporter of smallpox to its 
neighbours-namely, Ethiopia in Africa and 
Brazil in South America. 

The number of diagnosed laboratory- 
associated outbreaks was remarkably small, 
probably because of the high level of vaccina- 
tion among laboratory staff. However, the last 
tragic incident in Birmingham emphasized 
the need for close supervision of variola virus 
stocks during the period following 
eradication. 


