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PREFACE 

From 30 November to 5 December 1970, a Seminar on Surveillance and Assessment 
in Smallpox Eradication was convened in New Delhi, India, under the sponsorship 
of the World Health Organization. 

At the time of the Conference, the intensified global programme of smallpox 
eradication was completing its fourth year of operation. Despite an estimated 
four-fold improvement in the completeness of notification, smallpox incidence had 
at the same time declined from 131 000 cases in 1967 to 54 000 cases in 1969, and it 
was estimated that only 30 000 cases would be recorded in 1970. This represented 
the lowest number of cases ever recorded by the World Health Organization. During 
this period of four years, smallpox transmission had been totally interrupted in 
the 20 countries of western and central Africa, comprising a population of more than 
120 million persons. In the remaining areas of Africa, it appeared probable that 
within a matter of months, all countries except Sudan and Ethiopia would also be 
free of the disease. In the Americas, smallpox incidence had declined dramatically 
and it appeared that here, too, transmission would be interrupted within months. 
In Asia, only five countries remained endemic for smallpox and substantial progress 
was being made. However, in 1970 the countries of Asia continued to constitute 
the principal reservoir of smallpox, reporting fully 85% of the world total of cases . 

Considerable experience had been acquired during the first few years of the 
eradication programme which indicated 'clearly the importance of ttte shift in the 
strategy of the program_me from one which originally emphasized mass vaccinatim to 
one in which surveillance was the dominant element . In ·fact, it had been noted that 
to date, in every country where a concerted effort had been made to improve reporting 
and where every suspect case had been promptly investigated, its source traced and 
containment action taken, smallpox transmission had been interrupted within two years 
or le ss. This change in strategy, perhaps more than any other single factor, was 
felt to have played the principal role in the unexpectedly rapid progress in the 
programme to date . 

The New Delhi Seminar was intended to permit key persons responsible for smallpox 
eradication activities in Asia to discuss and compare their experiences in implementing 
surveillance programmes and at the same time, to learn various- approaches employed in 
surve illance operations in the countries of Africa and the Americas. Participating 
in the Conference were: official participants and observers from Afghanistan, Burma, 
India, Indonesia, Nepal and Pakistan; WHO Headquarters, regional and country staff; 
and consultants from Ghana, India, Sierra Leone, USA and USSR. 

Papers presented at the Conference, appropriately edited for brevity and clarity, 
are included in this document . The teaching problem and syllabus, illustrating 
methods for outbreak investigation, as well as the document on techniques of assessment, 
both of which were discussed at the Seminar, will be distributed separately. 
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SUMMARY - 3rATUS OF THE GWBAL PROGRAMME 

by 

1 
Dr D. A. Henderson 

This year, the global programme of smallpox eradication, decided upon by the 
1966 World Health A�sembly, completes its fourth year. The changes i� the extent 
of smallpox endemic areas, the incidence of smallpox and, in fact, our entire under
standing of smallpox as a disease, have all undergone a profound change in this brief 
period. All of you have played a role in effecting these changes and all of you can 
take measurable pride in the achievements to date. The achievements in most parts 
of the world have fulfilled the most optimistic expectations in a way that I WCllld 
venture to say have rarely been fulfilled in a cooperative international programme 
of this magnitude. There still remain, however, a number of deficiencies and a few 
programmes in which progress has been frankly disappointing. 

' 
In this introductory review, I shall endeavour to summarize briefly the status 

of the programme from a global vantage point elaborating as necessary both on notable 
achievements as well as on the more serious problem areas. 

In four years, the incidence of smallpox has declined by over 75�, from a total 
of 131 000 cases in 1967 to a projected 30 000 cases this year (Fi g. 1) . During 
this period, the number of countries reporting smallpox has declined from 42 in 1967 
to 21 this year. However, of the 21 countries reporting cases this year, 7, in 
fact, are non-endemic and the 82 cases which they experienced were attributable to 
importations. 

Based on present progress in the various programmes, it is quite possible that 
12 months from now, en�emic smallpox will be confined to 6 countries in the world -

l 
Chief Medical Officer, Smallpox Eradication Unit, WHO, Geneva 
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in Africa, to Sudan and Ethiopia; and, in Asia, to India, Pakistan, Nepal and 
Afghanistan. However, even in Afghanistan, recent progress suggests that it too 
might well be smallpox·-free a year from now. 

The situation with regard to smallpox is indeed changing rapidly in many previousl) 
endemic countries. The question is repeatedly asked as to how such changes could 
occur so rapidly when, for years, many endemic countries had been conducting mass 
vaccination progrannnes with only limited success and even in countries employing good 
vaccine a?Xl obtaining satisfactory coverage, rapid changes such as noted during the 
past four years have not occurred. The principal difference between present and 
past efforts is one c omponent - "surveillance". In every country where a concerted 
effort has been made to improve the reporting system and where a concerted effort 
has been made to investigate promptly and to contain every outbreak - smallpox 
transmission has been interrupted within two years or less. Such has occurred in 
�ny countries of Africa; such is now occurring in South America; and such is 
the case, for example, in major areas of Indonesia. Overall reporting today is thus 
considerably more complete and far more prompt than it was in 1967. The 30 000 
cases recorded today is much c loser to the true number of cases than was the 131 000 
cases recorded in 1967. 

There are, however, major problem areas where reporting and surveillance are 
still far from satisfactory. In the Democratic Republic of the Congo, Sudan and 
Ethiopia reporting has considerably improved this year and reports of cases are now 
received promptly by WHO. However, comparatively few cases and outbreaks are yet 
investigated and containment measures are limited. If present plans are implemented 
as expected, the next 12 months should bring a sigriificant change. In West Pakistan, , 
considerable progress has been made in.Punjab Province but activities in the other 
three provinces leave much to be desired. Plans have been d

.
eveloped to remedy this 

situation. Reports of smallpox incidence submitted to WHO, however, have been 
greatly de layed and urgent efforts should be made to streamline the present system of 
reporting. 

I should be less than frank if I did not note regretfully that our principal 
disappointment this year has been the lack of progress thus far made by India in 
respect to improved reporting. While in several states, at least, a higher pro
portion of cases now appear to come to the notice of health authorities, many are 
never recorded at national level. As yet, unsolved problems in communication appear 
to exist at all levels. This is not a small problem. For example, in one state 
which I visited in April, state authorities themselves recorded 1 000 more cases 
than were recorded at the national level and, of course, 1 000 more cases than have 
been reported to WHO. This has yet to be corrected. This deficit from a single 
state, I might note, amounts to fully 14% of all cases re corded in India this year 
and 4% of the world's total of oases. From several states, no reports have been 
received for the last 3 to 4 months and, from one state, no reports since January. 
While it is believed that reporting is not worse than in past years, it appears to 
be little improved. On the basis of other observations such as admissions to 
infectious disease hospitals, I believe we can co!'Xllude that smallpox incidence in 
India has declined. Little, however, can be concluded regarding the magnitude of 
decline and few conclusions can be drawn regarding the relative prevalence of 
disease in different parts of. the country. 
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As examples of what can be done are the programmes in Indonesia and in Brazil -
large countries which experience difficult comDRlnication problems of their own and 
which, at the beginning of their eradication programmes,  had a less sophisticated 
reporting network than is present in other large countries such as India or Pakistan. 

I do not mean to belabour unduly the importance of reporting and surveillance 
but we DRlst bear in mind that unless an effective reporting and surveillance programme 
is developed, there is no·prospect whatsoever for a successful eradication programme . 

So nruch for the overall global situation with respect to smallpox incidence . I.et 
me briefly review the status of the smallpox programmes in the American and African · 

Regions, leaving to Drs Shafa and Oles the task of providing �o you a summary of the 
smallpox situation in the Eastern Mediterranean and South East Asia Regions, regions 
of immediate concern to this Conference . 

In the Am�ricas, Brazi l, since 1967, has remained the only endemic country. 
During the past four years, imported cases and outbreaks have been reported by three 
other countries but these have been rapidly contained. A programme of systematic 
vaccination was begun in 1967 but was slow to gain momentum. Last_ year, the tempo 
was substantially increased and 20.9 million were vaccinated in special programmes. 
These efforts were redoubled this year and during the first 9 months, 28� more were 
vaccinated than during all of last year. Results of the programme have been care 
fully monitored throughout by sample surveys in what can only be described as a model 
assessment programme . The systematic programme is expected to be concluded within 
the next few months . Surveillance activities were begun 18 months ago and have 
gradually been extended throughout the country. Until recently, reporting consisted 
primarily of reports from the capital c ities and a few interior area&. Perhaps 
3% of cases were reported . This has changed radically. Surveillance ,officers for 
each state were appointed;· reporting centres were designated and weekly reports 
were requested as to whether or not cases were detected; and field investigations 
commenced. The immediate effect was a rapid increase in recorded ._cases as, initially, 
30 cases were found during field investigations for every case reported. ' This 
year, however, incidence has declined sharply; fewer cases are now found during 
field investigation as reporting has become both more prompt and complete . The total 
of cases reported in 1970 will be the lowest in Brazil's histor�. More remarkable 
is the fact that surveillance -containment measures have developed to the point that no 
seasonal increase in cases occurred this year. There is cause to believe that small� 
pox transmission might well be interrupted within the coming 6 months . However, 
surveillance efforts _both in Brazil and its neighbouring countries will need to be 
further intensified during the next two years to ensure that no residual foci remain. 
It is clear, however, that after 400 years of endemic smallpox, the end -is at hand . 

In West and Central Africa, the programme of systematic Tacoination begun in 
January 1967, has been effectively completed throughout this vast area . A specially 
intensified surveillance programme was initiated in September 1968 and 12 months later 
the last cases were believed to have occurred . However, because of the lack of 
medical facilities and difficulties in transport and communication throughout this 
vast area, there was real concern on the part of all that the disease might persist 
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undetected for considerable periods in isolated foci. Intensive surveillance was 
continued and untold numbers of investigations· were conducted of chickenpox and 
miscellaneous skin diseases which had been reported as suspect smallpox. One such 
suspect case, however, turned out to be genuine smallpox. The source of infection 
was traced and this led to a smouldering outbreak in a village over 500 kilometres 
away. The c ircumsta.�ces of this outbreak will ba described to you during the ocurse 
of the .Seminar. The last case'• however, experienced on,eet over 6 months ago. 

In the remainder of the African Region, vacc ination programmes are in progress in 
all endemic or recently endemic countries. In most , surveillance activities were 
undertaken from very early in the programme. To the considerable surprise of the 
respective health administrators, Kenya, Uganda and Malawi all became free of small
pox before special vaccination programmes were initiated; Tanzania and Zambia became 
smallpox-free before the halfway point in the vaccination programme was reached . 
At present , it is believed that &arundi and the Democratic Republic of the Congo remain 
the 

_
only endemic countries in the African Region. Both are now completing systematic 

vaccination programmes .  However, survei llance activities are as yet inadequately 
developed for various technical and administrative reasons but are now be ing streng
thened. Based on present progress, both countries should be free of smallpox by 
this time next year . As in West Africa, however, a very alert vigilance will be 
required for some years to come to detect possible residual foci and to prevent 
reintroduction of the d isease from highly endemic Ethiopia and Sudan. The only 
area of uncertainty at the moment is Transvaal Province, South Africa, where endemic 
smallpox has smouldered at a low level for several years . It has been informally 
intimated however, that special measures have .now been instituted and , in fact, no 
cases have been recorded since July. 

In brief, in the two WHO Regions of Africa and the Ameri9as, we believe that we 
are now approaching the beginning of the end . On the other hand, in the Eastern 
Mediterranean and South East Asia Regions, the situation might best be described as 
the end of the beginning . 

The use of high quality freeze-dried vaccine coupled with more effective 
vaccination techniques has undoubtedly played a major role in progress to date . 
Increasing numbers of vaccine samples are being tested in WHO Reference Laboratories 
and are be ing found satisfactory. This year, over 350 lots have been tested and a 
higher percentage than ever have been found satisfactory. Special congratulations 
should be extended to the laboratories in Indonesia, East Pakistan and India for 
their commendable ef�orts . In support of programmes throughout the world , an in
creasing number of vaccine donations are being received from all countries, and for 
3 years now, ample supplies have been available .  The Soviet Union, the largest 
contributor, has annually contributed more than 130 million doses of vaccine and the 
USA, more than 40 million doses . Over 20 other countries. however, are also con
tributing and , I am pleased to announce that a donat ion of over 30 million doses to 
be delivered over a four-year period, was received from the Government of Canada. 

The bifurcated need le and, to a lesser degree, the jet injector have been 
universally adopted for use except in a few remaining areas of India and Pakistan 
where the old rotary lancet method has not yet been abandoned . The savings in 
vaccine in many programmes have been as much as two- to three-fold; the take rates 
have considerably improved. 
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There are many other developments in the programme as well as various research 
findings of interest. However, I should like to conclude by drawing your attention 
to three developments of particular interest: 

Smallpox Surveillance Reports in the Weekly Epidemiological Record 

Every 3 weeks, we are publishing in the Weekly Epidemiological Record a 
summary report on the current smallpox situation as well as summary accounts of 
epidemiological findings of interest in various countries, reviews of the status of 
particular programmes. etc .  A special additional printing of each issue is made 
and with the cooperation of the Regional Office and the respective governments this 
is now distributed to responsible health staff throughout India and Indonesia. 
This year, we are, in most instances,  recording smallpox cases by country and a special 
table has recently been developed which shows smallpox by individual districts in 
India. As smallpox disappears throughout the world, we are able to prepare more 
detailed tables of smallpox occurrence by Province and by District in other countries 
to permit those at all levels to be more currently informed regarding the status of 
smallpox in neighbouring areas . Such tables also permit those at Di�trict and State 
or Province level to verify that reports submitted have been correctly registered . 
Such information can, of course, be of real value in adapting and modifying at every 
level, the strategy for direct attack on this disease . This can be useful, however, 
only if reports from all levels are promptly received and are as complete as possible . 
If not, the reports are, at best , worthless from the operational standpoint and 
even potentially misleading. 

Smallpox teaching aids 
, 

Just received and being distributed here for the first time is a poster showing 
clinical smallpox and chickenpox on different days of the rash. This is intended, 
of course. primarily to facilitate clinical diagnosis by health workers at all levels . 
The pictures were se lected from over 3 000 which were taken in Kar�chi early this 
year by a WHO team working in cooperation with Government and corporation health 
officials . Over 100 000 are being printed and will be made available on request . 
A teaching slide series is also under prep�ration and a much smaller illustrated 
card for the use of vaccinators and others in the field is now be ing planned. Other 
materials will be prepared depending on needs as seen by field staff. 

Teaching problem in surveillance-containment operations 

To be introduced for comment and evaluation at this Conference is a teaching 
problem related to an outbreak of smallpox. We have set aside time for a special 
seminar employing this problem. 

We have to date been discouraged by the poor performance of surveillance and 
case investigation teams in many areas . Partly, this reflects the fact that this 
activity has not, in the pa.st, been given priority attention and thus, in some 
areas, duties of this sort have been relegated to untrained vaccinators or vaccination 
teams . However, an additional significant problem stems from the fact that classroom 
training in surveillance-containment operations, even when of good quality, has been 
comparatively ineffective when measured by standards of subsequent performance. 
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On the other hand, we have observed that when surveillance officers have been com
petently trained in the field in the course of actual investigations, the results 
have been outstanding. To train staff in the field in this manner would be ideal 
but it is not usually practicable, both because of the lack of suitable outbreaks at 
the proper time and because of the lack of adequate tutors. We felt that this 
problem might be solved by bringing the epidemic into the classroom. 

It is clear that this Conference could not have been better timed, for we cou�d 
be, I believe , on the verge of a ma.Jor turning point in this programme. Why do I 
say this? During·the period of August to November this year, we will record for all 
of Asia little more than l 000 cases per month. If we assume conservatively that 
there are an average of 5 cases in each outbreak - this amounts to 200 outbreaks in 
an entire month in all of India, Pakistan, Indonesia, Nepal and Afghanistan. How 
much of an effort by how many persons would ha�e been required to �.nvestigate these 
outbreaks properly and to take really effective containment measures? It is per 
fectly obvious that we are talking about a comparative handful of people - and after 
ail, this is what smallpox eradication is all about - stopping transmission of 
infection - reducing the number of cases to "o". While smallpox incidence is now 
rising and perhaps as many as 2 000 cases may be recorded in the coming few months, 
I am still proposing but a limited additional effort on the part of a comparatively 
few people - an effort based on quality rather than quantity - an effort involving 
tens of thousands of vaccinations of the right people rather than millions of vacci
nations indiscriminately performed. During the next 12 months , an effort of this 
sort could bring us closer to the goal of smallpox eradication than everything we 
have done in the past four years. 

This Conference , as the Bangkok Conference three years ago, could be a real 
turning point in the global programme of smallpox eradication. Whether it is or 
not depends almost exclusively on the people seated here in this room. 
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WORLD\rfIDE SMALLPOX INCIDENCE, 1967 - 1970 
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The grey area represents the range between the highest and lowest incidence reported during the five-year period 1962�1966: 
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Since 1967 the incidence of smallpox in South-East Asia has steadily decreased 
in spite of substantial improvements in reporting. The number of cases in the 
different countries of the Region, as notified to WHO, is presented in Table 1. The 
incidence of the disease is by far the highest in India and Indonesia, the largest 
and most densely populated countries of the Region. As the eradication of smallpox 
in South-East Asia will depend to a great extEnt on the results achieved in India and 
Indonesia, a detailed picture of the smallpox situation in these two countries is 
first presented . 

India 

Smallpox incidence has always been high in India and has shown a characteristic 
seasonal and annual pattern (Fig. 1). The majority of cases occur between December 
and June with a significantly lower incidence during the summer and autumn months. 
Explanations for this seasonal variability have been attributed to a number of factors 
affecting the transmission of the virus or its viability. These include variations 
in atmospheric humidity and ultra-violet radiation, and the relative immobility of 
the population during different seasons. A full explanation, however, has never 
been elucidated. 

In past decades th! annual incidence of smallpox has risen to a sharp peak every 
5 to 7 years. This .is believed to result from a gradual increase in the number of 
susceptibles due to a slackening of control measures during the years that follow 

1 Medical Officer, SEARO 
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an epidemic. This accumulation of susceptibles finally forms an ideal terrain for 
the flare-up and extension of endemic foci. 

In Figure 2 it is noted that in the last 20 years the maximum incidence has 
shown a steady downward trend. However, during the past two years, the annual 
total of cases has fallen below 30 000 for the first time. 

Time does not permit presentation of data regarding each State. Although 
certain States are the main contributors to the total, the highest incidence annually 
reported shifts each year from one State to another. Notably, however, Tamil Nadu 
has remained free from smallpox since May 1969. 

The National Smallpox Eradication Programme (NSEP) was launched in India iri 1962. 
The objective of the programme was mass vaccination of the total population in the 
country. Although from 1962 to 1966 approximately 60 million primary vaccinations and 
440 million revaocinations were performed, the incidence of reported smallpox cases 
rose above 80 000 in 1967. In view of this alarming figure, a joint Government.AIHO 
assessment of the pro�ramme was undertaken and the assessment team noted inter �: 
"On the basis of the findings it is concluded that the NSEP is still far from 
achieving its objective of smallpox eradication in most areas • • • • • • • •  The major problems 
are the result of lack of supervision and proper organization in the programme, faulty 
execution and an unduly complex methodology". 

On the basis of the conclusions and recommendations of the assessment team, a 
plan of operation was prepared and was signed by the Government and WHO in September 
1970. 

The previous strategy of eradication based on a mass vaccination campaign was , 
altered to emphasize the surveillance and containment of outbreaks. The containment 
component of the programme is in an early phase of development, but gradually its 
importance is being recognized at State and District levels. 

Prompt reporting of all cases is a sine qua 11Q!!. for ensuring successful containment. 
In 1967, the assessment team estimated that the number of smallpox cases reported in 
the States visited represented not more than 10% of the cases which had actually occurred. 
However, recent observations made during the investigation of a few smallpox outbreaks 
that occurred in Rajasthan, indicate an improvement in the notification system at 
least in this State. The figures recorded appeared to represent approximately 30 to 
50% of the true incidence. 

At presen� information on smallpox cases is channelled from the Primary Health 
Centres through the district level to both Health Statistics and NSEP at State level. 
Unfortunately, complex administrative procedures have resulted in discrepancies between 
the figures recorded in the official health statistics and the NSEP at the State as well 
as at the Central level. 

Since 1962., freeze-dried smallpox vaccine has gradually replaced the liquid vaccine 
initially used in the NSEP. Under a bilateral agreement, the USSR has supplied 
one hundred million doses of freeze-dried smallpox vaccine every year. In addition, 
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the indigenous production of vaccine has been stepped up with UNICEF/WHO assistance 

and the present annual total capacity of the four production Institutes is estimated 

to be 6o million doses. Further steps have been taken this year to increase the 
indigenous capacity to one hundred million doses, which, in India, is defined as 

the amount of vaccine needed for performing a single vaccination with the rotary 
lancet. 

The multiple puncture vaccination technique employing the bifurcated needle 
was introduced in 1969. Although the use of this technique has been recommended 
as the most efficacious and one which results in considerable vaccine economy, 
rotary lancets are-still used in many areas of the country. 

Indonesia 

Indonesia achieved freedom from smallpox before World War II, but the disease 
was reintroduced in 1947. and during subsequent years became endemic in Java and the 
o�her islands. During the period 1958 to 1965, the reported incidence increased 

sharply, from 121 cases in 1958 to 46 000 in 1965. Though Java has accounted for the 
majority of cases in recent years, extensive outbreaks have occurred, as well, in 

Sumatra, Sulawesi, Kalimantan and Bali. 

The campaign to eradicate smallpox was launched in early 1968, preceded by a 
national seminar held in January of that year. During the seminar, a plan of action 

for Java and Bali was drawn up. The most important features of this programme, which 
has been implemented with WHO assistance have been: 

- Exclusive use of ( a) freeze-dried smallpox vaccine and 
( b) bifurcated needle for multipuncture vaccination 

Uniform organizational pattern at sub-district, regency and 
provincial levels throughout the country; 

- Method of recording vaccinations on a simple tally sheet, 
family and household registers being proscribed; 

- Emphasis on surveillance - containment action, 
containment being the responsibility of mobile teams 
operating from central, provincial and regency levels; and 

- Priority to primary vaccination of new-barns and 
never-successfully vaccinated persons, and revaccination 
of children below 14 years and of migrant groups. 

During 1968 the smallpox eradication programme progressed on these lines in Java 
and Bali. The results were assessed in June 1969 by a joint Government/WHO team, 
which formulated reconnnendations for the strengthening of surveillance and containment. 

Table 2 compares the incidence of smallpox in Indonesia between January and June 
in 1969 and 1970. Bali retained its smallpox-free status throughout 1969 and 1970. 
East Java, Central Java and Kalimantan achieved freedom from the disease in 1970. 
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In West Java the number of regencies reporting smallpox decreased during 1970 from 
24 in the first quarter to 8 during the third quarter. The main eradication efforts 
have now been redirected to West Java, Sulawesi and Sumatra. 

The Bio Farma Institute in Bandung is supplying the major portion of the vaccine 
needs of the programme . The Institute� which had initially encountered some 
difficulties in regard to standards of bacterial count, has since overcome these . 
The potency and stability of the vaccine have been consistently satisfactory. The 
present production capacity is 1.6 million ampoules per year. 

Burma 

The smallpox eradication programme began in Burma in 1963. Following World 
War II, one to two million persons were vaccinated each year until 1957, after which 
the figure rose to 3 million,  approximately one-third being primary vaccinations . 
With this increase in activity, smallpox incidence had begun to decli�e by the time 
the programme was initiated. 

A plan drawn up by the NSEP divided the country into operational.units , each 
representing a population of approximately 20 000. One vaccinator'was assigned to 
each of these units. During the first three years of the campaign (1963-1966 ) ,  
each operational unit was divided into three sub-units , the aim being t o  vaccinate 
the total population of one sub-unit by performing both primary and revaccinations 
during the first year and to carry out during that period only primary vaccinations 
in the remaining two sub-units. During the second and third years , this operational 
cycle was continued in the second and third sub-units with revaccination of the 
population and primary vaccination of the younger age-groups. As this approach was 
not practicable in areas with many migrants and/or with poor communication facilities,  
a slightly modified plan was adopted in these areas which envisaged vaccination of 
the total population during the first few months of the first year and concentration 
in subsequent years on primary vaccinations. 

' 

During the first round of vaccination 20 million were vaccinated. A second round 
of vaccination was undertaken from 1967 to 1969, and 24 million more vaooinations were 
performed. 

The vaccine used since the inception of the programme has been exclusively freeze
dried, supplied by WHO and the USSR. Efforts to produce vaccine locally at the Burma 
Pharmaceutical Industry were begun a few years ago with UNICEF;\.IHO assistance . The 
present installed capacity is 0.5 million ampoules per year and it is expected that 
the production will meet the national needs in 1972. 

The vaccination technique employed is the scratch method using ordinary surgical 
needles . The introduction of the bifurcated needle and the multi-puncture technique is 
presently under consideration. 

The last .outbreak of smallpox occurred in 1969; the source of infection was 
traced to a neighbouring country. 

The programme has been assessed recently by a joint Government/WHO team which 
formulated the strategy for the maintenance phase . 
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Both these countries have remained smallpox-free during the last few years. 
In Ceylon, the last smallpox case notified was an imported case which occurred 
in 1967; none has been reported since . In Thailand the last two cases of smallpox 
were recorded eight years ago . 

The situation in these two countries shows several common features: 

- The health services conducted a successful vaccination 
campaign in the 1950's and early 1960's; 

- They are not in immediate proximity to smallpox endemic areas and 

- Freedom from smallpox has resulted in a reduction in routine 
vaccination programmes ,  particularly in regard to primary 
vaccination of new-barns and pre-school children. In both 
countries a significant number of unprotected persons is 
accumulating (Table 3 ). 

From Table 3 it is noted that during recent years the number of primary 
vaccinations reported was low in comparison to the number of new-horns . Furthermore , 
in a small scale survey carried out this year among Ceylonese children, 96% of those 
under one year of age were unprotected and 79fo of children below 5 years. Liquid 
vaccine is exclusively used in Ceylon and taking into account the known instability 
of such vaccine , it is presumed that a' moderate.proportion of the vaccinations 
performed may have been unsuccessful . 

During the scar surveys undertaken in Thailand in 1969, it was found that the 
proportion of unprotected in the age-group below one year was 83%; in the age-group 
1-4 this percentage was 62%; and in the age-group 5-14, was 15%. 

Such a situation is certainly a cause for concern. Taking into consideration 
the deficiencies of surveillance , a very serious problem could result if smallpox 
were reintroduced into either of these two countries.  

The pilot project for smallpox control began in 1962 covering the area of the 
Kathmandu Valley , and a few years later a nation-wide eradication programme was begun 
with the aim of vaccinating the entire Kingdom by 1972 . At present the programme is 
in operation in 8 of the 14 zones into which the country is divided, involving 75% 
of the total population .  

During the last decade , the reported smallpox incidence in Nepal has never been 
high although it is assumed that only a negligible percentage of cases has been 
notified in the past . The ma.in reasons for this under-reporting are the lack of 
organized basic health services in many parts of the country, difficult communications 
and superstitious beliefs common among the population.  
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An important target, therefore , for the smallpox eradication programme in 
Nepal has been to organize an effective reporting/r�cording system with adequate 
c ontainment measures . 

The geographical distribution of smallpox cases reported is of interest . 
During recent years 99% of all reported cases have been from the Terai , in the 
southern part of the country, bordering the Indian States o� Bihar and Uttar Pradesh. 
In these two States , the implementation of the NSEP is still far from successful , 
and as various mobile segments of the population, i.e. migrants ,  labourers and . 
pilgrims , can cross the border unchecked, smallpox cases are readily imported into 
Nepal. 

Since the beginning of the programme, freeze-dried smallpox vaccine supplied 
by WHO has been used in Nepal. In 1969, the multiple puncture technique employing 
the bifurcated needle was introduced. 

During recent months greater attention is being given to the surveillance and 
containment components of the programme. Four containment teams , each to cover two 
zones , have been recently established. These teams are responsible for outbreak 
containment and for active search for smallpox cases. 

Summary 

Smallpox Eradication Programmes have given highly encouraging results in recent 
years, a smallpox-free status being achieved .in 0crtain areas and a marked decline 
in the incidence of the disease in all others. However , these promising results must 
not lead us to feel complacent. In smallpox-free countries� sur-vetllance and routine 
vaccination of the unprotected must be 'Vigilantly continued to contain outbreaks 
resulting from an imported case. In countries , where endemic foci still exist , 
vaccination by the multiple puncture method and the use of potent, freeze-dried vaccine 
must be complemented by strengthened reporting, surveillance and contail'lment measures , 
if such foci are to be.finally eliminated. 



TABIE l 

SOUTH-EAST ASIA REGION 
REPORTED SMALLPOX INCIDENCE BY COUNTRY, 1961 - 1970 

Country 1961-1965 1966 1967 1968 1969 

Burma 481 6 0 181 69 

Ceylon 112 0 1 0 0 

India 258 056 32 616 84 902 35 179 18 694 

Indonesia 99 483 35 283 13 478 17 350 17 972 

Maldives 0 0 0 0 0 

Mongolia 0 0 0 0 0 

Nepal 1 315 164 110 249 163 

Thailand 35 0 0 0 0 

TOTAL 359 482 68 o69 98 491 52 959 36 898 
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1970 to 
October 

0 

0 

7 096 

9 089 

0 

0 

78 

0 

16 263 



WHo/sE/71 .  30 
page 20 

TABIE 2 

INDONESIA 
SMALLPOX INCIDENCE JANUARY-JUNE, 1969 AND 1970 

1969 (Jan. -June} 1970 (Jan. -June ) 
Cases % Cas e s  % 

West Java 6 740 76.7 4 128 53.5 

Central Java 1 205 13.7 28 0 . 3  

East Java 17 0.2 0 0 

-------------------- f---------------�--------------- �---------------�--------------

JAVA TOTAL 7 962 90. 6  4 156 53. 8 

-------------------- --------------�---------------�------------------------------
Bali 0 o.o 0 0 

Kalimantan 28 0 . 3  0 0 

Sulawesi 106 1.2 942 12. 2  

Sumatra 693 7.9 2 624 34.0 
I 

INDONESIA TOTAL 8 789 100 . 0  7 722 ' 100.0 

i i 



TABIE 3 
CEYLOW AND THAILAMD 

PRIMARY VACCDIATIOIS PERPORMED YEARLY 

Ceylon 

Estimated Population 12 088 000 
{mid-1968) 

· Estimated Population below 15 years 4 848 000 

Estimated NUllber of Newborns 386 000 

Primary Vaccinations 

1965 272 000 

1966 292 000 

1967 336 000 
1968 271 000 

1969 NA 
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Thailand 

34- 738 000 
(mid-1969) 

14 937 000 

1 320 000 

NA 

NA 

1 044 000 

1 002 000 

864 000 
(to October) 
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FiQl.1'•:2 !NOIA-SMALLPOX CASES REPORTED, 1950-1970 
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Epidemiology 

3rATlJS OF SMALLPOX ERADICATION PROGRAr.ft!ES 
IN THE EASI'ERN MEDITERRANEAN REGION 

by 

1 Dr E. Shafa 

During the 1950's, with the exception of Yemen, where no information was available, 
all of the twenty-two countries of the Eastern Mediterranean Region were reporting 
the presence of smallpox in varying degrees. The number of cases reported annually 
ranged from a high of 84 000 cases in 1956, with a case fatality rate of 75�, to 
a low of 1 000 cases in 1964, with a 2� case fatality rate. As the bulk of the 
cases in the Region is reported from Pakistan, the pattern of annual incidence 
follows more or less the pattern of that country, showing a ·peak every seven or eight 
years and seasonal variations with a peak in March-April-May. 

niring the eradication era, the year 1969 witnessed a reduction in the number 
of reported cases of smallpox in the Region to about 5 900. This year, up to 
l November, about 5 500 cases have been reported, and it is expected that this figure 
will not exceed 6 000 cases by the end of the year. This is a decrease of over 
59%, when compared to the 12 000 oases reported in 1968 and a similar number of 
cases in 1967 (Fig. 1). 

This reduction is mainly due to the sharp drop in reported cases in East 
Pakistan, where, against 9 000 cases in 1968, only about 2 000 were reported in 1969, 
and about l 500 in 1970. This decrease is partly due to long-term cyclical variation, 
partly to increased surveillance activities and partly to the �onduction of an 
organized mass vaccination campaign in some of the more vulnerable districts. 

l Regional Adviser on Smallpox Eradication, World Health Organization, 
Eastern Mediterranean 
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This year, only four countries in the Region have reported cases of smallpox. 
For the first ten months of 1970, Pakistan accounts for 66�, Afghanistan for 8%, 
Ethiopia for � and Sudan for 17� of the total number of cases in this Region. 
An increase in the number of oases was reported in Afghanistan, Ethiopia and Sudan, 
whereas Pakistan acknowledges a slight decrease in incidence, when figures for 1969 
and 1970 are compared. 

The major increase is, however, due to the Sudan epidemic this year, which 
resulted, until the end of October, in about 900 cases, as compared to 130 cases 
reported for the whole course of last year (Table 1) . 

However, the actual number of cases ought to be higher than that reported, 
because much is yet to be achieved regarding the development of the reporting system 
in all of the endemic countries. In West Pakistan, for example, even after the 
regularization of the reporting system, still only 60� are officially notified. 
The rest are discovered on investigation. In non-operational areas of West Pakistan, 
the recorded number of cases represents only 10% of the true incidence. 

The age distribution of cases presents a different picture in Asian and African 
endemic countries of the Eastern Mediterranean Region. While in Afghanistan and 
Pakistan, over 75% of cases have occurred in the under 15 year age group, in the 
Sudan, only 40% of cases are recorded in this age group. No significant difference 
is observed as regards sex distribution of the cases. 

As to previous vaccination history of reported cases, it is interesting to note 
that in Afghanistan and the Sudan, 95% of reported cases occur in unvaccinated subjects, 
while in Pakistan East and West, reports show that between 10 and 15% of the cases 
exhibit a scar attesting to previous vaccination. How many represent a scar of 
successful smallpox vaccination and how many are secondary to bacterial infection 
remains to be investigated. 

In the course of years, smallpox has been reintroduced into some of the non
endemic countries of the Region, such as Kuwait, Saudi Arabia, and Dubai. However, 
these outbreaks have been successfully contained, thus preventing the disease from 
re-establishing itself. 

status of Eradication Programmes 

There are eight WHO-assisted projeots in the Eastern Mediterranean Region. 
Four are in countries endemic for smallpox - Pakistan, Afghanistan, Ethiopia and 
SUdan; four others - Saudi Arabia, Somalia, Southern Yemen and Yemen, do not for 
the moment report the presence of cases of smallpox, but are nevertheless always at 
high risk of introduction. All these countries have been engaged in active 
eradication programmes for two or three years except Ethiopia which has just recently 
initiated eradication activities. 

Other countries of the Region have been free from smallpox for the last few 
years, though still at risk. They are currently engaged in routine surve illance 
and smallpox vaccination activities, mostly through their basic health services. 
Only some technical guidance, some vaccine and small amounts of supplies and 
equipment are being provided.to them on request. 
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Surveillance 

The surveillance component of the eradication programmes has gained more and 
more importance in the course of time and has proved to be the only way to minimize 
the hazards of spread of the disease from its point of origin. In all endemic 
countries,  as a part of the programme, fiJ.11-time survei llance teams have been 
established and trained to cope immediately with any outbreaks, and to carry out 
containment measure s .  This activity, however, is, not yet fully developed . Out of 
30 000 cases reported during the first three years of the global smallpox eradication 
programme, only l 000 cases have been epidemiologically investigated . This is too 
low a figure to be considered of any epidemiological importance . 

This year, however, the proportion of investigated cases has risen appreciably. 
In Afghanistan, nearly 100% of all reported cases, in Pakistan 90 to 96% of cases 
reported from operational areas and in Sudan, 70 to 75% of all cases are now being 
investigated and containment measures taken accordingly. This is encouraging 
although still, much needs to be done to improve the quality of this activity. 

Mass Vaccination 

Another component of the eradication programme is mass vaccination which is 
being carried out systematically, in varying degrees, in the different projects . 
The main principle, common to all projects, is to concentrate on one area, and 
gradually proceed locality by locality, rather than to disperse the activities 
throughout the territory to be covered . This technique ensures maximum supervision 
of the work and a better flow of supplies and equipment, as well as more rapid 
reporting of activities .  Mass vaccination is accomplished by vaccinators forming -
teams , the teams being part of units and a few units making a group, headed respectively 
by team, unit and group supervisors . Assessors usually follow the �aecination teams 
for concurrent assessment . 

Some projects, like East and West Pakistan, are employing over 1 .000 vaccinators; 
Sudan and Afghanistan are employing 400 to 500 each; other projects count no more 
than 50 vaccinato rs, each with a corresponding number of supervisors, assessors 
and other auxiliary staff. 

Table 2 shows the number of vaccinations performed in the different projects 
during the last four years . Bifurcated needles and freeze-dried smallpox vaccine 
are being used in all vaccination progrannnes .  The daily output of the vaooinators 
varies, depending on the climatic and geographical conditions, quality of supervision; 
morale of the vaccinators, pay scales, etc . The highest output registered is in 
Afghanistan, where 100 to 150 vaccinations per day per vaccinator are recorded . In 
most of the other projects, an average of about 100 vaccinations per vaccinator is 
being recorded except in East Pakistan and Sudan, where as low an output as 50 
vaccinations per day per vaccinator has been reported . 

During the last few years, over 6o million vaccinations have been recorded in 
the Region, representing about 25� of the total population of the Region. This 
number of vaccinations , if effective, should be sufficient, considering that all but 
five of the countries in the Region are presently smallpox-free and if done in a 
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logical way, the whole of the popu lation c ould be covered every four years . 
Unfortunate ly, 100% of all vaccinat i cn s  in Cyprus and Jordan, and 85 to 95% of all 
vacc inat ions in Iran and the United Arab Republic , as we ll as Iraq and Syria, were 
performed with glycerinated vacc ine , a product the use of which is no longer 
recommended . In add ition, some countries are us·ing loca lly produced freeze -dried 
vaccine of uncertain stability. Thi s leads us to believe that in the non-endemic 
countries noted ,  the number of vacc inat icn s result ing in immunity is nruch lower than 
the recorded number of vac c inations . 

Vacc ine Production 

To c ope with the defic iency noted above , the smallpox vacc ine product ion 
laboratories in the Region ,  located in Add i s  Ababa, Amman, Baghdad, Cairo , Dacca , 
Damascus, Murree ,  Teheran and Tuni s ,  have been offered consultation as we ll as 
neces sary supplies and equipment . Batche s of vacc ine have been tested in WHO 
Reference Laboratorie s ,  and there is good hope that in the near future , all nationa l 
laboratories in the Region will be able to produce vacc ine of sat isfactory potency an:l 
stabi lity in quantities suff ic ient to meet the needs of the countrie s .  

Laboratory Diagno sis 

The deva lopment of faci lit ies for laboratory d iagno s i s  of smal lpox is st ill in 
the init ial sta�es . In only a few countries are there fac i lities and trained 
personne l whi ch are capable of performing virus i s o lation on the chori oallantoic 
membrane of chicken embryos ,  at present the most re liable method of diagnos i s .  
However, the establishment of national and regional Reference laboratories i n  Cairo, 
Dac ca and Teheran is in the planning stage . 

Spec imens from only 26o suspected cases during the last four years were 
submitted for laboratory d iagno s i s . As eradicat ion programmes progre ss and the 
number of cases decreases appre c iably, each suspect case ga ins importance an d  
laboratory d iagnostic faci l ities shou ld deve lop accord ingly .  

Conc lusion 

Financ ial resources and manpower are still l imited and administrative and 
logist i c  problems are in existence in several countries of the Region. Some 
are also experienc ing political d isturbances ,  whi lst others are victims of natural 
calamities ,  or else suffer from other unexpe cted epidemi c s  of other quarant inable 
di seases . 

st i l l ,  success is within reach, and the task is not really a d iffi cu lt one ; 
all it requires is a realistic approach, enthus iasm and the wi ll ingnes s  of all 
concerned .  
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TABIE 1 

REPORI'ED SMALLPOX CASES - EAsrERN MEDITERRANEAN REG ION 

Country 1967 1968 1969 

Afghani stan 334 739 250 

Ethi opia 466 426 197 

Paki stan East 6 377 9 229 2 041 

Pakistan West 6 084 l 836 3 527 
Sudan 9 106 130 

Yemen 3 - 29 

Trucial Oman 10 2 -

Kuwait 41 - -

Saud i Arabia - - -

Total 13 324 12 338 6 174 

* 
On board a Pakistani ship anchored at Jeddah 

Source : Sma llpox Survei llance Report 

1970 end 
October 

451 

485 

l 466 

2 148 

929 

-

-

-

12* 

5 491 



TABIE 2 

PRESENI' 3rATUS OF VACCINATION PROGRAMMES 

l'opulation 
1967 1968 1969 

Country 1970 
(000) Vacc .  % Vac c .  

% 
Vac c . % 

(000 )  (000 ) (000 ) 

Afghani stan 13 644 880 6 1 627 12 1 291 9 

Pakistan East 61 929 27 735 47 34 079 55 22 326 36 

Pakistan West 51 156 22 681 44 15 428 30 22 254 44 

Saudi Arabia 6 178 - - 199 3 247 4 

Southern Yemer 1 370 - - 116 8 33 2 

Yemen 3 800 - - 13 - 141 4 

Sudan 15 610 825 6 2 058 13 3 644 23 

Ethi opia 24 747 - - 1 439 6 1 240 5 

Somalia - - - - - - -

1970 

First Se cond 
Quarter Quarter 

(000 ) (000 ) 

750 837 

958 3 460 

7 401 4 661 

34 43 

133 81 

203 258 

559 920 

- -

82 73 

Third 
Quarte r  

(000 ) 

1 58.3 

963 

1 863 

152 

65 

323' 

423 

-

167 

w 0 



F I G .  1 
SMALLPOX I N  T H E  EAST E R N  MEDITE RRAN EAN 

2 600 r--------.--=--------,--------.------� 

"' Q) "' 

2 400 

2 200 

2 000 

1 800 

B 1 600 
"O 
� � 1 400 
._ 0 
2 1 200 
E 
::::> 

z 

The grey a rea represents the range between the h ighest and lowest inc idence reported d u ri n g  1960-1966 



AFRICA 

WHo/sE/71 . 30 
page 31 



WHo/sE/71 . 30 
page 3 2  

Introduction 

THE SMALLPOX ERADICATION PROGRAMME IN SIERRA IEONE 

by 

1 Dr E .  C .  CUmmings 

" In 1967, Sierra Leone reported 70. 1  cases of smallpox per 100 000 population, 
the highest smallpox rate in the world . ( In comparison India ' s  smallpox rate in 
1967 was 15 . 6  per 100 000 population) . In 1968 when Sierra Leone initiated its 
programme of smallpox eradication, outbreak control activities were heavily emphasized. 
Fifteen months after the programme started and with less than 50% of the population 
vaccinated by the present campaign smallpox reports had decreased to very low levels . " 

The above excerpt from the Center for Disease Control publication, ' Smallpox 
Eradication Program ' ,  gives in a nutshell the result of what has been referred to as 
the "Eradication Escalation Activities" in Sierra Leone . This paper will attempt to 
analyze some of the factors which contributed to the success of the programme, high
lighting particularly the surveillance aspect . 

Background 

Sierra Leone , a sovereign state of 2 . 4  million people and 27 000 square miles 
(Capital : Freetown) is similar in size to Punjab State in India and is situated on 
the west coast of Africa. It is roughly circular in shape and has a sea coast 210 
miles in length. It extends for about 180 miles inland and, except for its 
Atlantic seaboard, is complete ly surrounded by the Republics of Guinea and Liberia. 

The equatorial climate is characterized by heavy rainfall from April to September, 

1 Chief  Medical Officer, Ministry of Health, Sierra Leone 
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and a period of low rainfall extending from October to March. Thet econoD1}' is based 
mainly on diamonds and iron ore exports but most of the inhabitants are farmers ; 
75% of the inhabitants live in villages of l ess than 1 000 persons . Two significant 
features of the rural life are close social contact as a result of tribal organi za
tions and the mobility of the population. 

Smallpox in Sierra Leone 

Smallpox has traditionally been one of the devastating diseases in the country . 
Over the past quarter of a century, major epidemics have occurred at roughly ten 
year intervals with epidemic peaks in 1933, 1946, 1957 and 1967. A total of 4 946 
cases were reported during the 1957 epidemic , the highest incidence ever recorded.  
In 1967 and 1968, Sierra Leone had the highest reported smallpox incidence in  the 
world; 1 698 cases were reported in 1967 and 1 143 oases in 1968. The reported 
case fatality ratio was 11 . 1%. 

The 1967 to 1969 epidemic began in late 1966. There were 170 cases reported in 
October, November and December of that year compared to 121 cases during the first 
nine months . During 1967 and 1968 the largest number of cases occurred at the end 
of the dry season in April ,  May and June and a large number of cases continued to 
occur through most of the rainy season. 

Smallpox is predominantly a rural disease in Sierra Leone. Data on 1 052 of 
l 274 cases reported in 1968 and 1969 show that 995 cases or 95% occurred in 1 43 
villages of less than a thousand inhabitants while only 57 cases occurred in 14 
towns of over a thousand population. The relative inaccessibility of, and intimate 
living in the smaller villages , are major factors in the high intensity of smallpox 
transmission within the rural areas . 

Preparation and burial of infected corpses provided a particularly favourable 
milieu for' smallpox transmission. Among 15 index patients investigated, a higher 
number of secondary cases resulted from dead index patients ( average 16. 0)  than 
from index patients who recovered (average 4. 7 ) .  

Smallpox Eradication Campaign 

It is against this background that the combined United States Agency for 
International Development ( USAID) and Sierra Leone Government Smallpox Eradication 
Programme was launched on 26 January 1968. The programme was to be executed in two 
phases . The attack phase was planned to last about two years during which the 
country ' s  immunity level would be rapidly raised by mass vaccination. This attack 
phase would be followed by a maintenance phase during which newborns, migrants and 
other unvaccinated persons would be vaccinated, surveillance of suspected cases of 
smallpox improved and the attack phase work consolidated. 

Personnel for the attack phase consisted of five teams for mass vaccination 
and one epidemic control ' fire fighting ' team to respond to smallpox outbreaks in 
unvaccinated areas . Each team consisted of a team leader, two vaccinators , one 
recorder, and one driver. Vaccinations were administered with the ped-o-Jet 
injectors . The five mobile teams , each ce.rrying three ped-o- jets and using freeze
dried vaccine, averaged 932 smallpox vaccinations per team day. Because of the many 
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small villages in the country a collecting point strategy, which endeavoured to get 
within 3 miles of every village , was employed. The mass vaccination teams were used 
to build up rapidly the population immunity level rather than to attempt to reach 

. 

virtually all of the population at a slower pace.  Vaccination coverage of over 80% 
was considered acceptable .  

By the end o f  July 1968, 689 670 smallpox vaccinations had been administered 
in four of the thirteen administrative areas comprising 3Cf/> of the national popula
tion. At this time, the intensified investigation and control efforts - code name 
"Eradication Escalation" - were begun in an attempt to eradicate smallpox even 
before the mass vaccination phase could completely cover the country. This idea 
was based on the expected coincidence of the usual seasonal decline in smallpox from 
August to November, and the already significant decline in smallpox incidence 
presumed to be a result of vaccinations thus far carried out . This extra effort was 
considered justified because the vaccination teams had already mass vaccinated most 
of the two areas of highest endemicity and highest turnover. Additionally , all of 
the Guinea side of the border contiguous with these areas had by then been vaccinated. 

The intensified investigation and control programme began with a special issue 
of The Eradicator . The Eradicator is a mimeographed monthly newsletter on 
a single sheet (both sides) and consists of five sections . The ' Headquarters Notes ' 
section contained news about programmes ,  ceremonies , meetings , strategy changes etc . 
A small map showing vaccinated areas and location of recent outbreaks and cumulative 
tally of persons vaccinated, followed in a ' Progress ' section. A 'From the Field ' 
section paid tribute to the team of the month and to local chiefs etc . who were 
especially helpful to vaccination teams . Under an 'Epidemiology ' section, recent 
outbreaks were sketched and instructive points noted. Nation-wide trends were 
presented graphically. Areas to be vaccinated in the following month were listed 
in the c oncluding 'Schedule '  section. The newsletter was also used 'to encourage 
smallpox surveillance and was sent to all Dispensers , Health Inspectors, Medical 
Officers , District Administrative Officers , Paramount Chiefs and Peace Corps 
Volunteers . The special issue launching the "Eradication Escalation Progranune" 
explained the rationale of the effort and appealed to all concerned to be especially 
alert for smallpox in their areas . This issue was followed up by personal visits 
by headquarters staff to District Administrative officers and District Medical 
Officers in key districts and the District Administrative Officers in turn sent 
c ircular letters direct to paramount chiefs under their control . Radio and newspaper 
appeals were also made. Copies of the August 1968, December 1968 and May 1969 issue 
of The Eradicator representing the start, the half way mark and the final outcome of 
the programme respectively are annexed to this paper ( Annexes · 1 ,  2 and 3) . 

Assessment 

Beginning in May 1968, when transportation became available,  coverage and take 
rates were routinely assessed by probability sampling of about 5% of the inhabitants 
in each chiefdom, six to eight days after vaccination. The samples were deliberately 
biased to include a higher proportion of persons from villages beyond vaccination 
c entres . This approach allowed the identification of pookets of low c overage for 
mop-up activities a Using the information from assessment and the tally sheet recordsJ 
the extent of coverage, take rates, and individual team performances were monitored 
and evaluated. 
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The surveillanc e activities were based on the pre-existing infectious diseases 
notification system which required a weekly tel egram from each of the 172 fixed health 
facil ities in the c ountry. 

The four man ' fire fighting ' team undertook to investi gate and c ontrol an 
average of three outbreaks per month. Investigati on was mainly l imited to determin
ing the sourc e of the outbreak and the geographic al extent of the exposed population. 
The sourc e of approximately three-fourths of the investigated outbreaks was 
ascertained. Determination of the sourc e of an outbreak often l ed to other previously 
unknown outbreaks during the first several months of the intensi fied campaign, but 
towards the end, most new outbreaks were trac ed to previously disc overed infected 
areas . 

Emphasis was placed on the c ontrol of each discovered outbreak. This was 
achi eved mainly by vacc ination of the entire village and exposed surrounding 
villages and by isolation of victims . A salient feature was the visit on at l east 
two occasions to each infected village preferably in later afternoon, evening or 
very early morning, in order to ensure effective c overage of the population. In one 
district ,  c ontrol of a very extensive outbreak was achieved only after arrangements had 
been made for a vacc inator to sleep in the infected village, thereby being available 
to vaccinate farmers returning from work or before they went out again. Also 
important was the occasional separation of the ' fire fi ghting ' team members into two 
or even one man units in controll ing widespread outbreaks . 

One example of an actual outbreak investigated may serve to illustrate the 
approach used : 

Outbreak of Smal lpox , Tongo Fie ld, Kenema Distri ct 
Tango Field is a diamond mining area of about 60 square miles in northern 

Kenema District l eased to the Sierra Leone Selection Trust ( S . L. S . T . ) .  The town of 
Tongo is in the middle of the l eased area and is inhabited almost entirely by 
diamond miners and their families .  Smallpox teams vacc inated this area in April 1968. 

A patient presented himself at the S . L. S . T .  Mining Hospital at Ton.go during the 
prodromal phase on about 5 June 1968. He was suspected of having smallpox and was 
sent home to be observed . Thus, he was isolated soon after the rash appeared. The 
local Health Overseer was alerted by the Medical Offi c er and he immediately vaccinated 
the patient ' s  15 immediate contacts and 148 other persons in the town. 

The patient, a 24 year old mal e, had visited relatives and fri ends in another 
Chiefdom, which bad not yet been mass vaccinated, about two weeks before he bec ame 
ill .  In this Chiefdom he came in c ontact with a woman who had small pox. The patient 
returned to Tongo and developed the rash on 6 June . He was isolated and had an 
uneventful recovery but suffered severe scarring. He had never been vacc inated. 
When SMP teams were in Tongo , he " was too busy digging" to get vaccinated. 

Fortunately , his family was well vacc inated (21 of 22 other housema.tes, 95%)  
at the time o f  his illness, and there were no subsequent cases . A scar survey of 
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102 persons in the surrounding section of town revealed that 92% had been vaccinated . 

The prompt recognition and isolation of this case by the Tongo Field medical 
authorities, combined with ring vaccination efforts helped to prevent secondary 
transmission .  Equally important was t�e fact that 21 of the 22 other persons in his 
household at that t ime had already been vaccinated and that the town generally was 
also highly immune . Most of the survey .population had been vaccinated by SMP teams 
but there was also evidence of recent "maintenance" vaccinations of newborns at the 
nearby mining hospital .  

This case is  an excellent example of  the effectiveness of  mass vaccination and 
immediate case detection and control measures in stopping smallpox transmission. 

The attached "Outbreak Investigation Report" (Table 1 )  reveals that over 51 such 
investigations were carried out, of which 26 proved to be smallpox and two were sus 
pected t o  be smallpox . 

Programme progress to date 

From the inception of the programme on 26 January 1968 to the completion of the 
attack phase on 27 January 1970, 2 095 513 smallpox vaccinations were performed .  

Assessment data indicated an average coverage of 72% of the population but team 
tally data indicated a higher overall immunization leve l approaching 86%. 

By April 1969, however, 15 months after the beginning of the mass campaign when 
only 69% of the total population had been vaccinated, smallpox transmission was com
pletely interrupted as a result of the intensified investigation and control programme. 

On 5 April 1969, the last case of smallpox in Sierra Leone became ill. 
Ironically this case occurred in an unvaccinated woman in the heart of the capital 
city of Freetown and the source of this case was never satisfactorily determined . 
This last case occurred only 15 months after the start of the Eradication Programme . 

Summary 

The salient features of the USAID/Sierra Leone Government Smallpox Eradication 
Programme have been presented .  It has been shown that a mass vaccination programme 
beginning in areas of highest endemicity and combined with an- intensified out break 
investigation and control programme can most efficiently and rapidly interrupt 
smallpox transmission. 
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TABI.E 1 .  SIERRA LEONE SMALLPOX/MEASLES ERADICATION PROGRAMME 
Outbreak Investigation Report 

Date Outbreak No. District Reported by : No. of 
or Area· Regular Other cases 

Survey 
System 

June-May 1968 Unnumbered Koinadugu 96 
February 1 Koinadugu x 100+ 
February 2 Kailahun x 72 
January-March 3 Kono x 51 
April-July 4 Kono - x 290 
May 5 Kailahun x ll 
July 6 Bo x 1 
July 7 Western x 11 
July 8 Kenema x l 
July 9 Moyamba x 128 
August 10 Port Loko x 186 
August 11 Bon the x 23 
August 12 Kono x 2 
September 13 Koinadugu x 3 
September 14 Tonkolili 18 
September 15 Kambia x 38 
September 16 Western x 2 
October 17 Bombali x 8 
November 18 Bo x , 3 
December 19 Bo x 7 
January 1969 20 Moyamba x 8 
January 21 Moyamba x 6 
January 22 Moyamba x 3 
January 23 Pujehan x 3 
January 24 Port Loko x 25 
February 25 Western x 11 
February 26 Bon the x 12 
February 27 Bon the x 19 
March 28 Pujehan x 18 
April 5 29 Western 1 ( last 

case)  
April 30 Kambia x 2 ·  
June 31 Pujehan x 6 
July 32 Masanga 1 

Leprosarium 
August 33 Bo x 1 
September 34 Port Loko x 1 
September 35 Port Loko x 2 
November 36 Koinadugu x 2 
February 37 Western x 1 

Final 
diagnosis 

Smallpox 
Smallpox 
Smallpox 
Smallpox 
Smallpox 
Smallpox 

Possible spx 
Smallpox 
Smallpox 
Smallpox 
Smallpox 
Smallpox 

Smallpox{ ?)  
Chickenpox 

Smallpox 
Smallpox 
Smallpox 
Smallpox 
Smallpox 
Smallpox 
Smallpox 
Smallpox 
Smallpox 
!2!_ spx 
Smallpox 
Smallpox 
Smallpox 
Smallpox 
Smallpox 
Smallpox 

!2!:_ spx 
Chickenpox 
Chickenpox 

!2!:_ spx 
Scabies 

Chickenpox 
Chickenpox 
Chickenpox 

& Herpes 

Note : on the basis of unofficial reports. 14 other cases were investigated. all of 
which were clearly not smallpox. 
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E R A D I C AT O R 
S � E C ! A L I S S U E 

August 1968 
Monthly Newaletter of the S ierra Leone Smallpox/Measles Program . 

FIGURE B 1::q A 1< f fl S  F- E PoK. / f N (� _ , 

··--'-- S rrit1  L LPO 'f... ; ;i u c,q<;i  1:-. · 
We are now presented with a unique opportunity to eradicate smallpox in 

S ierra Leone over the next 2-3 months, long before the mass vacc ination phase 
is comJ'"lete. This Spec ial I s sue of the Eradicator i s to present the evidenc e ,  
and ask your help. 

Fiv,ure A shows the dramatic reduction in the numher of smallpox cases 
reported in Central and 0/es t  A "ric a  during the first quarter of 1968, as 
compared to l967, andascomparGclto the 1960-67 av·'rnge mmber of cases. In 
the lst quarter 1968 , only 2 , 338 cases were reported, � decline of 29,2% from 
1967 (3, 851 cases) . S ince January l, 1967, more than 46 million persons in this 
area - � 2f � estimated � population of the region - have been vaecinated 
against smallpox. Measles case s in the region have declined by 48.6% this year. 

Jn the remaimblr of Africa. (East and South ) smallpox inc idence has 1ihowr:; 
a substantial increase in 1968 • 

Ih S ierra Leone, onlF 900 cases have heen reported from Janual'� to 
August,1968, compared to 11 234 cases during the same period last year -
a decline of 27%. Approximately 50% of the population has been vaccinatioa 
since January,1968, including !Cano and Koinadugu Districts-, which produre4'. 
76% of last yeart e  oases, 

The areas which smallpox outbreaks in July-August,1968 are r;howr, in 
Figure B, which also shows vaccinated areas . We have investigated all 
of these infected areas, and vigorou� control measures have begun. � 

(Only 11 of 148 chiefdoms reported smallpox. )' 

In F igure A, the regular seasonal decline of smallpox c�sc!l in 
September and l"lctober is also apparent . This year, we ��ect � !.!.:!;. 
effect of this seasonal decline and the decline •mich has resulted from 
iiiaSS'Vacci!iillon efforts will coiiibineto result in'eSPedally low level., 
of smallpox in September and O ctober, 1968 . __!! this �' smallpox will be 
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FIGURE A 
Average Number of smallpox cases per month for 1960-1967 and the 
number of smallpox cases per month for 1967 and 1968 
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restricted to _::: � persons in _::: � villao:e s .  I f  we can promptly recognize 
and c ontrol the se few cases in Septembc1r and October, we will eliminate the 
disease in Sierra Leone before the dry season, when increased movement of 
v illagers will otherwise result in more epidemics in unvacc inated areas. 

To rap idly eliminate smallpox in these crucial next two months, only two 
things are required: 

FP?ST, we need to \mow who ;md where th ese last few cases are • 
This means intensified surveillance: Health and other 
personnel must actively look for, and report smallpox 
cases immediately. Even a day' s delay can re sult in 
more spread of the disease and more deaths . 

SECONDLY ,  we n e o d  to prevent the discovered cases from spreading. 
This means vacc ination of the IN�EGTED V illages, and 
isolation of th(' cases in a separate camp is pos s ible, 
or in their own house : Tho mass vacc ination phase will 
vaccinate in all other villaP'es later, what we nc :d now 
is stop further spread of -� d isease BYCnNCENT"RATING 
ON DETECTING 11ND VAr:':D�4'1'ING IHF'E �1'ED VILT.AGES . 

I£ you are a Health Insnector, D ispenser, nublic H e alth A s � istant, 
EDCU Ass istant , " Health Overseer, Paramount Chief, Sect ion Chief, Village 
Chief, Peace Corps Volunteer, Teacher, Social Development Worker or 
Chiefdom Policeman, - in short cveryhody - we are asking you to be alert, 
ask about ,� look for smallpox IN "\'OUR AREA, and report c� � � 
District Medical Officer, D istrict 0ffic er, _ __£E � Hospital, AS � 
AS POS -JIBLE, 

Persons gathered at out-pat ients clinics (and at markets) ge"er:,illy 
have come from a _ lar?c geograph ic area, and much can be learned by s imply 
as1{ing before clinfo starts, if any if them know of Emallriox in the area. 
One man c ould eas ily do th s in less than an hour each day. 

We :,i:re· askinfl' ev'Ory District Medical Officer, District O ffice;r, and 
Mer:! i c 'll Officers in charge of non-government hos riitals to "lEnrn LO"AL 
l';ONTRnL MEASFPES , ANn 1'1\LEGPA nH OR GALL 'J'T-lESE RE"OR'J'S TO ME�cGAL STATISTICS 
IN FREBTn1.J!IJ , · � SMP lfEADQFABTERS , FREET'"'l\IN ( 2189 ) :E''IMEDIATELY·. We (SMP 
headquartere ) · can now ass ist in all c ontrol efforts, whenever necessary, 
and expect to in-re s t i gate all reported cases . 

lo .. 
Guinea and Liberia arc oilso intens Hying t'iei.r efforts . THIS IS AN 

UNUSUAL OPPORTUNITY l�! Ir::H WE CA.l'J;IJOT AFuRD TO MISS 1 
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E R A D I C A T O R  
December, 1968 

Monthly Newsletter of the S ierra Leone Smallpox,A-leasles Programme 

HEADQUARTERS NOTES_ 

At the end of December; 1968, the only known active cases smallpox 
in all of Sierra Leone were eight cases in Banta Mokelle Chiefdom, Moyamba 
District'. That the intensive "Eradication Escalation" efforts begun last , 
August have' very significantly reduced the threat of smallpox is unquest ioned. 
But 11almost eradication" is not enough . As long as one case of smallpox 
remains, every unvacc inated person is trrreatened. Even though the eradication 
of smallpox in Sierra Leone has not been neatly timed to occur before the end 
of 1968, smallpox eradication Ls only postponed ,to early 1969, and not prevente� , 
The intensive case .finding and case containment will continue . SMP Head
quarters and the fire-fighting team stand ready to act on any reported smallpox , 
WE APPE/tL TO EVERYONE TO LOOK FOR AND REPORT SMALLPOX IN YOUR AREA IMMEDIATELY 
Any smallpox case discovered now may be the last case in Sierra Leone if it is 
reported "right away or the first case in another large outbreak, if it is not . 

We , congratulat'l Mr. V .A. Dauda and Mr. A .M . K .  Yarjah, on their recent 
promotion to Health Superintendents . They were both outstanding as Team 
Leaders and made an invalu3.ble contribution to the campaign effort .  Mr. 
S . K . O .  Ful.lah and Mr. J .G. Momodu have been named as Team Leaders fcir""'"T'eam 2 
and Team 5 'respectively, 

OCTOBER 1968 

� 
MASS VACCINATED AREAS AREAS WITH ACTIVE SMALL'!°\ 
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PROGRESS 

Page 2 of 2 pages 

At the end of December, 965,578 smallpox vaccinations and 146 , 764 
measles vaccinations had been given since the beginning of the mass 
vaccinat ion phase in January. Thus 40% of the population was vaccinated 
in 1968, It is expected that vaccination of the remainder of the population 
will be accomplished even faster. 

FROM THE FIELD 

Field operations continued at high speed during December. However, we 
have been a little disappointed by the attendance in some of the chiefdoms 
in Port Loko District where coverage fell below the goal of 90%. We would 
like to thank the offic ials and staff of Delco M ines for their ass istance 
while we worked in that area. 

Once again, Team Four (A.D.  Bangura, Team Leads'?-, S .A_. Fode, M.M. Kommeh, 
and A . K .  Banf:[rah) has been cited as the Best Team of the month. Mr. A. 
Kargbo-Reffe�, F ield Supervisor, had the highest praise for their"""Cciiit"inued 
excellence of operations . 

We also want to bring special attention to the outstanding job bB:!ng 
done by Mr. S.N.  Kamara and the assessment team - Messrs S .M .  Conteh, P .M .  
Tarawally, and D . 1'1 . S .  Rogers . · · 

--

F inally; Mr. T . S .  Bangura, Team Leader of Team I, has been named to 
fill the pos ition of Deputy Field Supervisor for the next two months . Mr. 
Kargbo..Reffell gave his spec ial thanks to Mr, M . S .  Ibrah1m Team Leader of 
Team 3 ,  for exceptional and efficient service in the pos ition for the past 
two months . Mr .  A .M . B .  Massaquoi will serve as Team Leader of Team 1 while 
Mr . Bangura is DFS . 

EPIDEMIOLOGY 

A smallpox outbrRak involving seven persons was discovered in Bumpe 
Chiefdom, Bo District, in early December, The first case was a woman trader 
who was infected at Gbap, in Bonthe District before she returned home. Gbap 
and the exposed areas of Bumpe Chiefdom were vacc inated by the SMP fire
fighting team and by !:Ir• J . A . K .  Muana, Health Inspector at Mattru. 

For . the first time s ince January 1967, no cases of smallpox were 
offic ially reported during a full report week, This occurred first for the ' 
report week ending December 14 and again for the report week ending December 
21. 

SCHEDULE 

The teams will complete Port Loko District in January and proceed to 
Bombali District in February. Freeto\ln and Western Area will be vaccinated 
in March. 
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E -R A D I C AT O R 
Monthly Newsletter of the Sierra Leone Smallpox,/Measles Pro!1;'; 

· May 9 

N Q  --
·
�S MA L L P O X  I N  MA · Y ! ! !  

HF.ADQUARl'ERS NOTES 

Nocases of slll811n;x were l'e?Q:i.ed in any part of Sierra Leone during the month of 
�,&, wh!ch was tlle r t monttl't'liel country has been tOtally smatlpox.-treeliiiice this 
programme begano It will be recalled tilat. only one case occurred· 1ri the entire comt.ry 
in _Aprilo 

Also in May, a delegation from Sierra Leone· including Dr. Evelti Cunnings IXl10, �o Donald Hopkins, !!SAID, and Mr. James Thomton, USAID, attended te Knnuari'1:Jgianal 
1-leetllig or smatipox !!:rad1cation/Measl6S Control personnel from the ·  19 participating 
West and Central Ai'r1.can countries, held in Lagos, Nigeria. The meeting was jointly 
sponsored by USAID and the lforld Health Organization. 

The Sierra Leone delegation reported on the dramatic success of the Smallpox 
E1-adication Prograimne in SietTa Leone., At the meeting, it was revealed that only 2 
of the 19 .comtries represer.ted st.ill had !mown cases of S111allpox. Since that time, 
,.re have learned that only Scases of smallpox - 2 in Nigeria and 6 in lb� - were 
reported frorn the entire region aurfug the month of May

ie
1�91 rn May, 1 , over 600 

cases of smallpox �iere reported from 6 of the 19 countr s, and in May, 1967, lllOre_ 
than 1200 cases were reported in the regionJ 

TO J1AINTADI THIS SMALLPOX�FREE STATUS, SUSPECTED SMALLPOX Ml'ST BE REPORTED 
IMMEDIATLYE 

PROGRESS -----

• 

� l"lfl'>'; VAtt 1 lll AT f O  
� A /<.c R S  

At the ' eriif of' May, a tritai of l�-7Cl0,691 persons, or approximately 71% of Sierra 
Leone ' s  total population had been vaccinated against smallpox by this progranne since 
l:i.te January, 1968. A cumulative total of 2951768 measles vaccinations have been given 
o ,rer the same period.. 

FR':�; THE FIELD 

The teams completed Bonthe District by covering the mainland part of that district 
i.n May0 However, the teams were somewhat disappointed to find that many persons in this 
area were so afraid of vaccination that they went into hiding or ran away to avoid 
va�c ination. On the other hand, a few chiefdoms were exceptionally responsive. 1·a wuld 
especially like to thank the D,O. , Mr0 A.B.Mauoh, the D.M.O., Dro S.S.!UnbuJi' the 
Cooperative Society Chairman for Diamant srte Mr. J .S.Hacauley, and Ule He h Inspec
tor at Mattru Mr. J.A.K. nuana for their cooperation and support. 
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Team 4 was name·d Team of the Month for· their- outstaruililg morale and performance. 
'IM.s team c�nsists of Mr. A . D. Bangura,. Team Leader, and Mr. J.B. Kellah,. Mr. J.P.c. 
�t and Mr. S .A .  Fode. 

Finally, thanks and a salute to Mr. M.S.  lbrahim, for his superb perfonnance as 
D3puty Field Supervinor during the month. 
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EPIDEMIOLOGY 
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Figure 2 illustrates the difference between reported measles incidence in 
vacc inated and unvaccinated areas . In unvaccinated areas, the annual rise in measles 
incidence during the dry season months of January,· February, March, and April is seen 
in 19681 and again in 19690 In the vaccinated areas, an average decrease of some 70% 
in reported measles cases is observed. However, in August, December, March April, and 
��a.y, measles outbreaks in poorly vaccinated villages in Koinadugu and Port Loko Districts 
resulted in a fairly high measles incidence in "vaccinated" districts. Most of those 
cases were in children who did not attend the vaccination center in their area,. 
Tn flo, Kenema, and Kono Districts, where over 85% coverage was achieved 1A the 0-4 year 
age group, only 57 cases of measles have been reported since those areas were mass
vaccinated more .than a year ago. To achieve good measles control, we have to reach 
all or almost all of the children llllder 4 years. -

In ,addition to better SMP r;1easles coverage , there is a great need for improved 
measles r�rting by everyone" Not only the numller of measles cases seen eachlieek, 
but also ormation regarding the aJ>Proxima� (in months) of all cases seen should 
be :--ecorded and reportedo Recording "child/maleri and llcfifid/female11 is inadequate. Ii' 
'..he child ' s  age is not known, 1t should be estimated. Equally important, is whether 
or not the child received a measles vaccination. This information would allow us to 
monitor the effectiveness of the campaign more accurately, and identify target areas 
and population groups for mop-up v.accination more quickly. 

SCHETJULE 

In June and July, the teams will vaccinate Moyamba Distr:Uct. DURING THE MONTH 
O"' A1'GUST , THRY WILL RETllRN TO BO TO\JN, KFl!EMA TO�! , l-�AGBURAKA AND KOIDU-YENGEMA
-(Ol!ANIJ!! UR!WJ AREAS TO PROVIDE MEASLES VACCINAT:tml AND SMALLPPi VAcCINATION TO ALL 
-Cl!IL�J AND ADULTS Wi-I6 WERE NOT VACCD!ATED LAST YF-AR. 
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(Prepared from data submitted by the Ministry o f  Health, Nigeria ) 

Introduction 

by 

1 
Dr W. H. Foege 

On March 21,  lCJ?O,, an unvaccinated 14 year-old girl was admitted to the 
infectious  d isease hospital in J<4duna$ Nigeria with classical smallpox in the pustular 
stage . What made this unusual v1as the fact that smallpox had not been recorded in 
West and Central Africa foro five mon-chs . Clearly, this constituted an importation 
of the disease or smallpox hall Cufft;in:ued undetected for five months i.n a country 
which generally has a good smallpox surve illance system" 

Background 

In early 1967,  vaccination programmes began as part of a regional effort in 
20 West and Central African cou.n"tr�e ;;; to erad :' c?-.te srr:allpox within a five -year period . 
The area involved has a populati on of approximately 120 million people . '.!'.'he �u 
countries reported an average of 10 149 cases of smallpox a year from 1962 to 1967. 
Pock mark surveys have indicated that less than 10% of smallpox cases were in fact 
reported, therefore , it is estimated that at least 100 000 cases of smallpox occurred 
each year in the West and Central African area. Between January 1967 and December 
1969, 100 million persons were vaccinated against smallpox and reported cases of 
smallpox ceased in October 1969. 

1 
Director, Smallpox Era!i i C";:'!.tion Program, Center for Disease Control, Atlanta, 

Georgia, USA 
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Nigeria, a country o f  5 5  t o  6o million people , reported an average of 3 622 cases 
of smallpox each year from 1960 to 1967. Again, scar surveys indicate the actual 
number was at least 36 000 cases per year . By the end of 1969, Nigeria had 

'
vacc inated 

50 million persons and no smallpox cases had been reported s ince October 1969. !)iring 
late 1969 and early 1970, approximate ly 10 suspected cases of smal lpox were investigated 
each month by Nigerian health officials, but the suspected cases were always found 
to be something other than smallpox . 

The Outbreak 

Inve st igat ion of the case admitted to the infectious d i sease hospital revealed 
the patient had trave lled from Arna.yo to .Ka.duna one week prior to the onset of 
symptoms (Fig . 1 ) . This information was forwarded to Kwara State , the administrative 
unit in charge of Amayo . An invest igat ion team was sent to Amayo where they discovered 
a widespread smallpox epidemic . What had gone wrong to permit an epidemic despite 
a mass vacc inat ion campaign? 

The mass vac c ination attack phase in Kwara State extended over 8 months from 
November 1968 to June 1969. Many problems were encountered whi ch resulted in some 
of the lowe st vac c ination coverages reported in the entire country. Coverage rates 
of 50% or less were recorded . Vac c inat ion teams concentrated on larger vi llages 
whi c h  resulted in extremely low coverage rate s in small village s and iso lated hamlets. 
Amayo village , the site of the epidemic , was a vac c ination site but only 500 people 
were vacc inated out of a populat ion of 1 400 persons . A repeat vaccination e ffort 
resulted in le ss than 100 add itional vac c inati ons . At the t ime of the outbreak, the 
imrrrunity level in Amayo town was le s s  than 50% and even lower in surrounding hamlets . 
Thi s poor vac cinat ion coverage set the stage for a continuing smallpox problem. 

In early 1969 smallpox was re corded j n  Nigeria but at much reduced level s  as 
compared to previou s  years . In February 1969, smallpox was reported from Idofian 
a few mile s from Arnayo . In March, case s were reported from nearby Faloku and from 
Omupo . Transmiss ion evi dently cont inued at a low level dur ing the rainy season 
(Apri l to October) despite the lack of reports . During October an unvacc inated 
6 year-old male travel led from Fufu village to Amayo whe re he developed smallpox . 
He in turn infected three other unvac cinated persons .• two from his c ompound and one 
from an adj acent compound . 

The outbreak continued at a very low level (Fig. 2 )  untH the first week in 
February 1970 (week 15 of the outbreak ) when an increase ln . case s began, soon to 
average more than one new case a day . In February and March, adjacent vi llages and 
hamlets also became involved yet no case s were reported to th:! Ministry of Health. 

Four pat ients trave lled from the Amayo area during the incubation period . 
Three of the four returned to Amayo before developing symptoms or during the f irst 
day of rash. The fourth trave lled to Kaduna, as noted earlier, to bring the 
outbreak f inally to the attention of health authorities 22 weeks after it started . 
Only one case occu rred in Amayo more than one week after control measures were 
instituted . A total of 61 known cases were recorded in Amayo . 
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What were some o f  the characteristics of this outbreak? Fi rst , the overall 
immunity level in infected compounds was only 5� (Table 1 ) . Note the very loh' 

immunity levels in children under the age of 15 . As might be expe cted in this 

situation, the epidemic was a pediatric problem (Table 2 ) ,  with 65% of cases in the 

5 to 14 age group. 

Another find ing of note was the high attack rate in the age group 5 t o  14 even 

when correcting for the differing immunity levels by age group . In Table 3, att ack 

rates per 100 susceptibles are given by age groups . Only one of 54 sus cept ible 

adults over the age of 30 developed smallpox even when living in a compound harboring 

a smallpox patient .  This finding, that smallpox transmission was easier in younger 

age groups was supported by the fact that in 21 instances smallpox was introdu ced to 

a compound but d id not spread . The average number of sus ceptibles under age 30 in  
these 21 compounds was 2 . 1  persons . In 13 compounds where spread d i d  take place the 

average number of susceptibles under age 30 was 4 . 6  persons . 

Investigation of the Amayo outbreak led health aut horities in Nige ria t o  f i nd 

3 additional outbreaks believed to have their origins in the outbreak which persi sted 

in the Amayo area. 
Shagamu (Fig. l ) • 

Nine cases were reported in Ilorin, two in Lagos and three in 

Control efforts involved both mass vaccination acti vitie s  as we l l  as e fforts to 

find and vaccinate susceptibles on a compound -by-compound basis . Experience s c learly 
indicate that a careful search for susceptibles in the immediate area involved is 

essential for proper investigation and effective control .  No cases of sm;:i.l lpox. ha.ve 
been detected in Nigeria since May 1970. 

Implications 

First, a mass vaccination campaign is not sufficient in itse lf to erad icate 

smallpox. 

Second, the absence of reports should not be interpreted to mean the absence of 

disease . The combination of poor coverage during the vaccination campaip;n and known 

smallpox in early 1969, should have raised suspicions regarding the poss ibility of 

smallpox in the area. 

Third, if assessments are to be worthwhile they must result in corrective act ion. 
In this case repeated efforts including house -to -house campaigns were indlcatert .i n 
early 1969. 

Fourth, increased emphasis  on surveillance should take place when an area i s  

believed free of smallpox. Transmission at low levels and in remote areas has been 

repeatedly observed . A high index of suspicion is required to find the se foc i 
before they become larger epidemics . 

Perhaps most important is the fact that the value of an investigation cannot be 

overestimated .  A single case of smallpox in this instance led to the d i s covery of 

four outbreaks with a total of 75 cases of smallpox. 
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TABI.E 1 

ESTIMATED PRE -EPIDEMIC SMALLPOX IMMUNITY m " INFECTED" COMPOUNDS 
AMAYO, NIGERIA - SEPl'EMBER 1969 

I 
! 

! 
! 
! 
i I""'" -
l ! 
i� 

I I ! 
I 
I I 
I 

I 

Age Group Number Number % 
Immunes Immune 

<.. l 15 3 20. 0  

1-4 i 40 14 35 . 0  

5 -14 6 5 12 l 18. 4 

15 -29 50 36 72. 0 
I 

30+ 140 86 61. 4 

Total 310 151 51.3 

TABIE 2 

AGE SEX DigrRIBurION OF 61 SMALLPOX CASES 
AMAYO, NIGERIA - 1969-1970 

Age Males Females Total 

< 1  2 1 3 

1 -4 6 5 11 

5 -14 22 18 40 

15 -29 4 2 6 

30+ 1 0 1 

Total 35 26 61 
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AGE SPECIFIC A'l'rACK RATE PER 100 SUSCEPrIBIES IN INFECTED COMPOUNDS 
AMAYO. NIDERIA - 1969-1970 

Number Number 
Attack Rate 

Age Group Susceptible Infected per 100 
Susceptibles 

< l  12 3 25 . 0  

1 -4 26 11 42 .3 

5 -14 53 40 75 . 5  

15-29 14 6 42. 9  

3o+ 54 l 1 . 9  

Total 159 61 38. 4 
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PROBIEMS OF BORDER AREAS IN WEST AFRICA 
(Prepared from data submitted by the various Ministries of Health 

within the West and Central Africa 

Introduction 

Smallpox Eradication Programme area ) 
by -

l 
Dr W. H. Foege 

The 20 countries involved in the regional smallpox eradication programme in 
West and Central Africa share thousands of miles of border area. Consequently 
disease outbreaks frequently involve two countries directly or result in importation . 
from one country to another. Border coordination activities are essential in at 
least three situations : 

(a ) Routine intercountry notification of disease . A reliable system for 
notifying adjacent countries in the event of a smallpox outbreak is necessary 
if they are to improve and intensify survei llance activities in adjacent areas . 
Several examples wi'll be given to indicate the importance of this activity. 
Within a country, where different political divisions report directly to 
national headquarters , the same principle applies . states, regions, or other 
administrative units can react more appropriately and more promptly if they 
have immediate information of smallpox outbreaks in adjacent administrative 
units . 

(b ) Border coordination is essential when a smallpox outbreak occurs near a 
border or actually straddles a bcr der. Both the delineation of the outbreak 
and control: activities must be coordinated .  

1 
Director, Smallpox Eradication Program, Center for Disease Control, Atlanta, 

Georgia, USA 
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(c ) While the coordination ot vaccination activities is always desirable, it 
is mandatory in two situations . First, if the smallpox pattern is such that 
a highly endemic smallpox area involves adjacent administrative units . In 
this case, elimination of part . of the focus 10 uld allow the remaining portion of 
the focus to serve as a centinuing source of importations . Second, if social 
patterns are such that people are likely to cross the border to avoid vaccination, 
concurrent programmes on both sides of the border will increase the vaccination 
coverage . 

Examples of border coordinatio n  

Example No. l 

In July 1967, a child was seen in Navrongo, Ghana, with smallpox (Fig . 1) . 
Investigation revealed the child had travelled with her family from Shaki, 
Nigeria, several days prior to the onset of illness . The information was 
relayed to the Nigerian Ministry of Health. Shortly thereafter another child 
with smallpox was seen by a dootor in Gbaravo, Dahomey. Again, the history 
indicated the family had reced; ly arrived from Shaki, Nigeria, and the information 
was forwarded to Nigerian health authorities . Reports from Shaki had been 
consistently negative, but because of the above reports an investigation team 
was sent to Shak1 on 9 August . The team was initially told no smallpox had 
been seen in the area but before the end of the day the team had identified 
12 current or recent cases of smallpox. 

In this case, although the outbreak was not on a country border, routine 
inter-country notification permitted the identification of a previously un
suspected smallpox focus in Nigeria. 

Example No. 2 

A second example is taken from Tessaoua, Niger, which was vaccinated in 
November and December 1967. 

In early May 1968, a 35-year-old unvacoinated male travelled from Dagouege, 
Niger, to Dankoma, Nigeria, to attend a wedding (Fig. 2) . While returning home 
he became ill and stopped in Dambago. His illness was recognized as smallpox, 
the village was vaccinated, and he was placed in isolation. However, he 
escaped isolation and returned home via N ' Gowa, T1mbari . Subsequently, a total 
of 18 persons developed smallpox as the result of this importation from Nigeria. 

As the result of this outbreak and other similar episodes, the vaccination 
strategy in Northern Nigeria called for vaccinating along the northern border 
of the country to reduce the chances of exportation from Nigeria . This example 
not only required coordination of two countries for investigation and control 
but also influenced vaccination strategy for the vaccination campaign. 
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Example No . 3 

A thi rd example involves outbreaks in Mali near the Upper Volta border. 
In February and March 1968, two outbreaks were detected . A total of 40 cases 
of smallpox were investigated in Koula and Berekan . Both towns are market 
towns with large weekly markets attract ing agricultural products from Uppe r 
Volta . Upper Voltan health offi c ials were notified and survei llance activities 
were instituted in Upper Volta to guard against smallpox importat ion .  Again, 
routine inter -country notif icat ion permitted a country to reduce the po ssibility 
of importation by be ing prepare d .  

Example No . 4 

-
A fourth example invo lve s a smallpox outbreak in Dahomey in Ju ly-October 

1969. The first knowledge of thi s outbreak oc curred when a mother took her 
small child across the border to a dispensary in Togo . The d i spenser re cog 
ni zed the chi ld had smallpox, vacc inated other persons at the d ispensary, and 
went from hi s d ispensary in Togo to the mother ' s  vil lage in Dahomey to vacc inate 
c lose contacts .  

He reported the out break to Togolese authorities who in turn reported the 
information to Dahomey and control procedure s were instituted . 

The final two examples i llustrate the importance of coordinating vaccination 
activities, in one case because of soc ial patterns ; in the other case because of 
the smallpox pattern. 

Example No . 5 

A social pattern requJ.r 1ng vaccinat ion coordination is seen in Mali (Fig. 3 ) .  
Each year nomadic cattle herders concentrate in Mopti in Cen""t�al Mali t o  f ind 
water for their cattle during the dry season. Late in the dry season, as 
many as one million persons may be concentrated in this area, many of them 
from the northe rn regions of Upper Volta . Since certain members of the family 
are left behind, it would be d ifficult to vacc inate entire fami lies in e ither 
country . Therefore , coordinat ion of vacc ination activities was developed to 
vac cinate the men concentrated in a small area of Mali whi le at the same time 
Upper Voltan teams vacc inated the remainder of the fami lies still res iding in 
Upper Vo lta .  

. · 

Example No . 6 

A final illustration is given of vacc inat ion coord ination resulting from 
smallpox patterns . The initiation of vac c inat ion activities in Guinea and 
Sierra Le one revealed a great deal of smallpox activity along the border whic h 
they shared . It was decided by the two countries that initial efforts should 
concentrate on vacc inating both s ides of the border . In Guinea, initial 
vac c ination activities were conducted from West to East along the border whi le 
in Sierra Leone , becau se of the high endemic ity of smallpox in eastern areas 
of the country, vaccination activities were conducted from East to West . 
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Examples have been given of routine inter-count ry notifications of smallpox 
leading to discoveries of outbreaks in other countries, of . border coordination in 
delineating and controlling outbreaks , and of border coordination in conducting 
vaccination campaigns . With a decrease in smallpox incidence and the subsequent 
increased importance of individual cases, coordination of activities on both sides 
of borders becomes not only desirable , but essential . 
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FIGURE 1 .  DISTRI BUTIO� OF A SMALLPOX OUTBREAK 
ACROSS INT ERNATIONAL BOUNDARI ES, 1967 

U P P E R  V O L T A  
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F IGURE 2. MAP OF DISEASE SPREAD, TESSAOUA OUTBREAK, NIGER 
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FIGURE 3. MIGRA TORY PATTERNS OF NOMADS DURING THE DRY SEASON, OCTOBER - JUNE 
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SURVE!LLANCE IN THE BRAZILIAN SMALLPOX ERADICATION PROGRAMME 
1970 

by 

1 Dr Garibaldi Bezer-ra de Faria , 2 Dr Eurico Suzart de Carvalho3Filho , 
Dr Bichat A.  Rodrigues 

and 4 Dr Juan Ponce de Leon 

Introduction 

In 1950, the South, American countries were the only endemic areas in the Region 
of the Americas . By 1967, smallpox eradication programmes had eliminat�d smallpox 
from all of South America except Brazil. 

Brazil, with a population of 95 million, is the largest country in South America 
and shares a cormnon frontier with all but two of the South American countries.  It 
is politically divided into 27 Federative Units and, geographica11'y', into five regions . 
states are divided into "municipios" ,  each with its own elected local government. 

Since 1963, smallpox incidence had decreased in all of South America except 
Brazil (Table 1 ) .  In 1968 and 1969, 99% of the reported oases we�e from Brazil 
and no autochthonous cases of smallpox were reported from any other South American 
country. 

l Adviser, Smallpox Eradication Campaign, Brazil 
2 Ex-Adviser, Smallpox Eradication Campaign, Brazil 
3 Regional Adviser on Smallpox Eradication, PAHO/WHO 

4 Zone Adviser on Smallpox Eradication, PAHO/WHO, Zone V 
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Historically, in Brazil, smallpox epidemics started in 'Ghe no:eth-east and spread 
through population migration from the dry north-east to the more developed industrial 
and farming areas of the south. Accordingly, in 1961 Brazil initiated eradication 
pilot projects in the north-eastern states . In late 19&.5, an agreement was signed 
between the Brazilian Government and PAHO/WHO for the eradication of smallpox. 
PAHO/WHO has provided technical assistance and equipment for vaccination and vaccine . 
A special agreement' was signed with the Connaught Medical Research Laboratories, 
Canada, to periodically test samples of vaccine produced. 

The Plan of Operations provided for the attack phase and the surveillance 
prograuune to be undertaken simultaneously. 

The anticipated advantages of sirrultaneous operations were as follows : 

1 .  Publicity during the preparatory phase of the systematic vaccination programme 
would lead to improved reporting of cases both by the coJTUt1Unity and by the medical 
profession. 

2. Abundant clinical material would be available for the training of field 
epidemiologists . 

Full -scale field oi:;erations were started in the north-east region and have been 
progressively extended to other areas . By 31 October 1970, 18 of 27 States and 
Territories had completed their programmes and others were in the attack phase : 
75 of the 91 million persons in Brazil had been vaccinated . It is expected that the 
total systematic vaccination programme will be finished within the next few months . 

Unfortunately, the surveillance progralJJlle has been handicapped by three factors : 

1 .  Because the predominant type of smallpox is variola minor, cases of the disease 
are not immediately reported . Owing to the extreme mildness of the disease and low 
mortality, only severe oases are brought to the attention of health authorities .  
During the attack phase many cases of smallpox have been identified in the vaccination 
lines.  

2 .  The Epidemiology Units in states were previously staffed by part -time personnel 
ani were able to undertake limited containment activities in the capital city only. 
Epidemiological data for reported cases were also incomplete . In 1967, information 
about sex, age and date of onset was available for only 40% of cases . The total 
surveillance programme therefore had to be developed virtually in the absence of an 
operational base at the central or local level . 

3. state Governments welcomed the mass vaccination programme but were reluctant 
to assume the continuing responsibility for the surveillance programme . Assistance, 
both technical and financial ,  was offered by the central level to facilitate the 
introduction of this entirely new programme, and was made subject to a legal agreement 
between the state concerned and the Federal Government. 
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The Surveillance Programme 

Early in 1967, steps were taken to centralize smallpox case reporting in the 
CEV (Campanha de Erradica�ao da Variola) headquarters in Rio .  Forms for individual 
reports and also "Weekly Report" forms w�re designed . All State Health Departments 
were requested to adopt the "Weekly Report" as the only official form. 

In June 1967,- the CEV began to issue its "Boietim Semanal da Campanha de 
Erradica�ao da Variola" in which the collected data are tabulated and analyzed . 
The "Boletim" is widely distributed and quickly came to the attention of senior 
officials in the states,  who were stimulated to cooperate by the credit given to the 
published information. 

-
In Brazil, smallpox incidence is lowest in the summer and autumn, increases in 

the winter, and reaches a peak in early spring (Fig. 1 ) .  The age distribution of 
cases shows that 74% of the cases are under 14 years of age ; and only 7% in the group 
30 years and above (Table 2 ) . The case fatality rate is low arid ranges from 1 . 7% 
to 0 . 5% for all ages. The age specific fatality rate for infants is ten times 
greater - than for adults. 

Late in 1967, an outline of the organization of a Surveillance Programme was 
prepared for the States in which the mass vaccination programme was completed . It 
was recommended tha� the surveillance staff be full-time and be given sufficient 
freedom of movement to undertake immediate action when reports were received . The 
staff of each unit consisted basically of a full-time physician trained in smallpox 
surveillance methodology, five trained vaccinators and two office clerks . When 
possible , a public health nurse was made responsible for training local h'.ealth 

' 
service personnel in vaccination techniques and proper storage of vaccine .  

The steps followed in organizing SUrveillanoe Units at the state level were 
as follows : 

Training of personnel 

Surveillance officers were trained in Sao Paulo where clinical material and 
laboratory facilities were available . 

Orzanization of the reporting system 

As mentioned earlier, reporting was deficient . Prior to the campaign, smallpox 
reports were submitted monthly by the peripheral Health Services, and reached their 
destination with at least two weeks ' delay. It was necessary to establish a system 
ensuring that information was received in the shortest possible time .  

The present structure is as follows : CEV headquarters in Rio de Janeiro central
i zes at the national level the reporting of cases from the states and territories . 
At the state level, the Surveillance Unit is located in the state Health Department, 
which centralizes reporting within the state . Local health services ,  both official 
and private, are considered to be local reporting units .  In rural areas, agricultural 
extension and other field wo rkers are used as collaborating reporting units.  
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Visits were made to local reporting units by the Chief of ti16 Surva.illance 
Office to discuss the operation of the programme and to explain the ahanges in 
reporting responsibilitiea : l)  "immediate" reporting of suspect cases; 2)  weekly 
reports of all cases registered during the week by name, age and date of onset of the 
disease; and 3 )  the importance of negative reporting, an entirely. ·.new concept . 
At this time, individual report forms were delivered . Further visits were made 
reg\.ilarly to the reporting posts, and reports were acknowledged . 

The reporting network is expanding and weekly reports are coming in regularly. 
In most instances delays are due to failures of the postal system. At present, 
however, epidemiological case reports are complete . 

There are now 21 State Surveillance Units covering the entire country. The 
total number of active reporting posts in the country is l 800. 

Immediate epidemiological investigation of suspect cases 

One possible explanation of deficiencies in reporting was the fact that a report 
was not always followed by aation by the central offices . During the training of 
surveillance Officers, the need for i11111ediate response to a report, which was to be 
considered a "Public Health Emergency" , was emphasized . 

Every effort is now made to investigate reported cases within 24 hours . In 
every instance the notifying doctor is contacted in order to facilitate location of 
the case and to provide him with refresher training in field epidemiology. Laboratory 
confirmation of suspect cases is required . This approach to doctors has been very 
successful; they have become interested in the programme and are pleased to participate . 
Their future participation in the surveillance of other diseases will be more effect 
ive . 

The impact of surveillance activities is clearly shown in Figure 1. In 1967 
we observe the "natural" seasonal curve . Surveillance activities during the second 
half of 1968 modified the "natural" deoline of the curve . The extra peak early in 
1969 represents investigations made during the training course in Sao Paulo, but it 
is in the second half of 1969 that the curve is modified by surveillance and contain
ment operations initiated in four large states .  These four states accounted for 
72. 4% of a total of 7 407 oases reported in Brazil in 1969. Routinely reported 
oases represented only 5� of the final total in Rio Grande do Sul, and 2 . 5% in 
Parana, Minas Gerais and Bahia (Table 3 ) .  

Containment operations 

During the investigation, all household contacts are immediately vaccinated .  
In rural areas, neighbouring families are also vaccinated regardless o f  whether or 
not they are confirmed . Previous smallpox vacafnation is verified by the existence 
of a vaccination soar. Past history of smailpox is also recorded .  other places 
of possible exposure are also investigated, inc luding schools, places of work, or 
hospitals, and contacts are vaccinated . During the investigation the inhabitants 
are continually reminded that with rare exceptions vaccinated people are not infected 
with smallpox. 
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During investigation, it was found that about two -thirds of all household 
contacts were susceptible (Table 4) . The inc idence of smallpox in persons who had 
been vaccinated was very low. 

The areas investigated are systematically revisited for the purpose of clinical 
follow-up of contacts and continuation of the investigation if new cases are found . 
When the outbreak involves another administrative jurisdiction, cross notification 
is made and a report on the investigation is requested . 

Results of i nvestigations 

A chronological list of cases i s  prepared which gives the index case for the 
outbreak or the coprimary cases for every household . A monthly report form provides 
standardized evaluation in every State . A summary of important investigations is 
published in the "Boletim Semanal" as "Epidemiological Notes" and gives credit to 
the Survei llance Officers who submit reports . This publication is widely distributed 
among health officers, professors of preventive medicine and communicable diseases, 
medical societies and, abroad, to all the central health authorities in the South 
American countries . 

Surveillance Programme in Rio Grande do Sul 

The Smallpox Surveillance Programme in Rio Grande do Sul is particularly 
interesting. Rio Grande do Sul is located at the southern tip of Brazil and shares 
a common frontier with Uruguay and Argentina. There is considerable traffic across 
the frontier and, in 1968 Argentina reported imported cases and in 1969� Uruguay 
reported an imported case . During June 1970, a case was reported in Santo Angelo, 
Brazil,  and when investigated, led to a small town on the Argentirlian side . The 
index case had been infected in a small town in Brazil where she had attended a 
party. The infection went ping-panging across the border . 

\· 
The Unit in Rio Grande do Sul is under a full-time chief medical surveillance 

officer and three full-time doctors . A public health nurse is in charge of the 
training programme for personnel of the local health services . Auxiliary personnel 
consists of one secretary and two clerks . 

The State is divided into ten administrative regions . . All Regional Chiefs have 
received training in the epidemiology of smallpox. There are now 226 local reporting 
units at the municipal level and 95% of them report each week. 

During the past year, 145 suspect cases were reported and 132 cases were in
vestigated within the following 24 hours . Seven investigations were not made at the 
beginning of the programme because field personnel were still being trained . Of the 
132 cases investigated, 68 were confirmed as smallpox. These investigations led to 
the discovery of l 446 cases, a ratio of 1: 21. During the investigations, 29 438 
containment vaccinations were performed; 31% of whom were susceptibles . 

In 114 infected households, with a population of 720 people, 494 (69%) were 
found to be susceptible . Among infants, 96% were susceptible; among pre -school 
children 93%; and in school age children, 86% (Table 5 ) .  
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Of the 65 originally reported and confirmed cases, 39 (6()%) were adults . The 
high proportion of adult cases reported is believed to be because they were clinically 
more obvious or more severe . Additionally, employed persons have some kind of medical 
care . Among 1 311 cases eventually discovered, only 3% of cases in children had 
been reported and l� of cases in acb lts .  

In one year of operations, the ratio o f  reported to discovered cases changed 
from 1 : 25 in the fourth quarter of 1969 to 1 : 17 in the second quarter of 1970 ; 
and finally, in the third quarter this ratio was 1 : 12 (Table 6) . Since 28 September 
1970 there have been no reported cases of smallpox in the State of Rio Grande do 
Sul. This is eight weeks before the completion of the systematic  vaccination pro 
gramme . 

The influence of surveillance is  dramatically shown in Figure 2, where the 
incidence of smallpox in the State of Rio Grande do Sul is presented by fou r-week 
periods . The curve in 1968 is clo�e to the national seasonal pattern. The two 
peaks . in the first half of 1969 reflect the inclusion of cases not previously 
reported from the peripheral health services, but the upswing in September represents 
the initiation of surveillance activities .  The curve for 1970 is completely modified. 
Intensification of case -finding act ivities during the season of low inc idence was 
followed by an actual decline in incidence during the season of maximum incidence . 
Since 28 September 1970 no active cases have ' been reported . 

Conclusions 

The survei llance programme should be initiated simultaneously with the pre 
paratory phase of the systematic vaccination programme . These simultaneous 
operations make it possible to train personnel in clinical and laboratory diagnosis 
because of the existing endemic situation.  

The simultaneous operation of  the case -seeking programme and the attack phase 
enables a secondary assessment to be made of the immunity level of the foc i and 
provides an opportunity for an effective mopping-up operation.  

An efficient surve illance programme can reduce the transmission of  smallpox even 
before systematic vaccination is completed . 

The availability of laboratory diagnostic faci lities and laboratory confirmation 
of cases averts problems with the local physicians . The verification of clinical 
and epidemiological laboratory findings also helps, indirectly, to improve their 
diagnostic capacities. 

The immediate investigation of reported cases and the efficiency of containment 
operations makes for a better re lat ionship between the surve illance programme and 
the local public health officers . 
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TABLE 1 

REPORI'ED CASf�'1 JF SMALLPOX IN 'FHE AMERICAS, 1962 -1968 

! Country 1962 1963 

Argentina 2* -
Bolivia - -
Brazi l 9 692 6 447 

Colombia 41 
" 

4 I 
I Ecuador 204 45 

French Guiana - - I 
Paraguay - -
Peru - l 865 

Uruguay l* l* 

Total 9 940 7 362 

% in Brazil CJ7 · '  87 . 6  
·-

* 
Import.at ions 

1964 

13* 

5 

3 160 

2 1  

42 

-
7 

454 

3* 

3 705 

85 .3 I 

1965 

15* 

-
3 304 

149 

-
. -
32 

18 

l* 

3 519 

93 . 9  

1966 1967 

21 23* 

- -
3 531 4 353 

8 -

I - -

I - -
5 -

13 -
- -

i 3 578 4 376 

! 98. 7  99. 5  

I 

1968 : 

-
-

3 844 

-
-
l* 

-
-
2* 

3 847 

99. 9 
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AGE DISI'RIBUTION OF 6 795 REPORTED SMALLPOX CASES, BRAZIL - 1969 

Number of Cases 
No . of 

Age Group 
Deaths 

Male Female Total 

� l . 125 122 247 12 

1 -4 800 778 1 578 10 

5 -14 1 581 1 596 3 177 5 

15 -29 639 646 1 285 8 

30 + 254 211 465 2 

Unknown 20 ' 23 43 0 

Total 3 419 3 376 6 795 37 

Note : Of the 247 infants , 112 were less than s ix months old ;  52 were les s  
than three months old . Thirty -seven deaths from smallpox were recorded 

among 6 795 cases re ported in 1969, a death/case rat io of 0 . 5%. 
There were 12 deaths among the 247 cases in infants and the death/case 

rat io was 4 . 9%. 

TABIE 3 

PROPORI'ION OF SMALLPOX CASES FOUND IXJRINJ INVESTIGATION 

OF REPORTED CASES, BRAZIL - 1969-1971 

No . Cases 
Cases 

State 
No . cases 

Investi -
Found % 

ftat io 
Reported D.lring In - Reported 

gated 
vestigati on 

Parana 17 17 706 2 . 4  1 : 41 

Rio Grande do Su l 68 68 1 446 4 . 7  1 : 21 
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TABIE 4 

SUSCEPI'IBILITY OF HOUSEHOID CONTACTS OF SMALLPOX CONrACTS 

PARANA AND RIO GRANDE :00 SUL, BRAZIL - 1970 

State 
No . of Total No . 

Susceptibles* 
.Households · of persons 

% 

Parana 250 1 492 952 63 . 8  

Rio Grande do Sul 1 14 720 494 68 . 6  

* 
Suscept ibles def ined as persons w ithout a vacc ination scar and no 

history of smallpox . 

TABIE 5 

CONrACTS IN 114 HOUSEHOLDS DISTRIBUTED ACCORDING TO AGE GROUP 

AND SUSCEPI'IBILITY TO SMALLPOX, BRAZIL - 1970 

Age Group 
Total No . 

Suscept ibles % 
of Persons 

� l  25 24 96. 0  

1 -4 70 65 92 . 9  

5 -14 253 218 ' 86 . 2  

15+ 372 187 50 .3  

Total 720 494 68. 6  

TABIE 6 

SURVEILLANCE PROGRAMME IN THE STATE OF RIO GRANDE :00 SUL, BRAZIL 

SEPTEMBER 1969 - OCTOBER 1970 

Ratio Usual 
' 

i 
Cases 

Smallpox Smallpox 

Year Period 
Reported 

cases cases confirmed/ Seasonal I confirmed Found Reported Incidence 

1969 Oct/Dec 31 24 596 1 : 25 

1970 Jan/Mar 29 12 36o 1 : 30 Low 

1970 Apr/Jun 35 19 329 1 : 17 Med ium 1 

I 1970 Jul/Sep 37 13 161 1 : 12 High 
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SMALLPOX - vrrORIA, ESPIRITO SANI'O 

by 
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2
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In October 1967, an outbreak of smallpox in a children ' s hospital in Vitoria, 
Espirito Santo, Brazil, was reported to tl'B national authorities responsible for 
the smallpox eradication campaign in Brazil .  Epidemiological investigation revealed 
an outbreak of smallpox which had been smouldering for at least 10 months in both 
the community and the hospital . The importance of the hospital as a potential 
focus for smallpox transmission in endemic as we ll as in non-endemic areas is 
emphasized by this outl:r eak.  

Vitoria, the capital of Espirito Santo, has an estimated population of 121 000 
(July 1967 ) and is located 527 kilometres north-east of Rio de Janeiro on the coast . 

The affected children ' s hospital . is a 250-bed hospital which serves the pediatric 
population of Vitoria and surrounding municipios . Most, if not all, of the patients 
are from lower socio-economic families.  

1 
From the Campanna de Erradioa;ao da Variola (CEV) , Ministry of Health, 

Rio de Janeiro, Brazil (Avenida Beira Mar 216/803) 

2 
statistical Consultant, World Health Organization, CEV, Brazil 

3 
Chief, Statistics Section, Division of Epidemiology, CEV, Brazil 

4 
superintendent , CEV, Brazil 
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Methods 

Data on smallpox cases in the hospital were obtained from a review of the 
c l inical records of all patients discharged s ince 1 January 1967 . Data on 
smallpox morbid ity in the State of Espirito Santo were obtained from officially 
reported data re ce ived by the State Department of Health . 

Since the investigation was begun almost 10 months following the onset of 
the initial cases ,  detailed case by case investigation to determine the source of 
infection was not possible . Accordingly, cases of smallpox in the hospital were 
c lass ified into 3 categories based on the usual 12 to 15 day incubation period of 
smallpox : 

1 .  Pat ients who entered the hospital with smallpox or those who had first 
symptoms within 11 days after admiss ion were class ified as having been 
infected prior to entering the hospital . These cases are called "not 
hospital -assoc iated" .  

2 .  Pat ients with first symptoms of smallpox from 12 -15 days after entering 
the hospital were classified as "poss ibly hospital -associated" as the i r ·  
incubation period was compatible with infection e ither prior t o  entering 
the hospital or during the f irst 3 days in the hospital .  

3 . Patients w ith f irst symptoms of sm�llpox 16 or more days after 
entering the hospital were class ified as "hospital -associated " 
cases of smallpox . 

Results 

Fifty-one (51 ) cases of smallpox were found t.o have occurred in the hospital 
from 1 January through 9 December 1967 . They were 'class ified as follows : 

Classification 

"Not" hospita l -assoc iated 

Poss ibly hospital -assoc iated 

Hospital -assoc iated 

* 

No . of 
cases 

11  

4 

36 

Interval between admiss ion and 
onset of f irst symptoms (range ) 

0 - 9 days 

12 - 15 days 

16 -207 days* 

Range excludes a kitchen worker in the hospital who had been 
working at the hospital for 1 -1/2 years . 

These 51 cases are shown in Figure l by month of onset . Although the 12 cases 
occurring from January through April appear to form the downward portion of an 
epidemic curve with a January peak, a search of 50% of the c l inical records of 
hospital discharges in 1966 revealed only one case of smallpox and that was in July 
of that year. No subsequent cases were detected until  11 January 1967 . This case 
occurred in a 5 -year old boy who had been hospitalized s ince 20 October 1966. The 
source of infect ion of this case was not discovered . 
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As seen i n  Figure 1 ,  all cases through April were "hospital -assoc iated " cases , 

with the exception of one "pos s ibly hospital -associated " ca!$e who experienced onset 

of smallpox on 30 January, two weeks following the f irst two hospital -associated 
cases . No cases occurred in May but , beginning on 2 June , an increase in case s was 

noted and , by August ,  the outbreak reached epidemic proport ions . The 25 hospital 
associated and 3 pos s ibly hospita� -associated cases which occurred between June and 

November are shown in Figure 2 by two -week periods . An increase in hospital 

assoc iated cases i s  seen in late July. The outbreak continued at an average rate 

of 2 . 5  case s every two weeks unt i l  the first two weeks of October when 9 case s 
occurre d . 

The 10 case s with onset i n  October are shown by two -day periods in Figure 3 .  
All pat ients in the hospital were vacc inated on 9 Octobe r and a l l  new admissions , 
except those in criti cal cond it ion ,  rece ived vacc ination starting on that date . 

No add iti onal cases occurred after 14 October with the except ion of one case on 

30 October and a second on 13 November . The pat ient who experienced onset of i l l 

ness ort 30 October was the only adult case . She was a 28 -year o ld kitchen worker 

employed at the hospital s ince 1 May 1966. She had never been successfully 
vaccinated and had not been vacc inated with the others on 9 October . One add it ional 
child experienced onset of symptoms on 13 November following admission to the 

hospital on 31 October . The source of this infe ct ion cou ld not be determined . 

The age distribut ion of the 51 cases is shown be low :  

Poss ibly 
Not hospital - hospital - Hospital -

Age assoo iated associated assoc iated Tota l Fatal cases 

6 months 0 0 1 l 1 
6-11 months 0 0 3 3 0 

1 year 6 1 11  18 3 
2 years l 1 4 6 0 

3 years 0 0 1 1 0 

4 years 1 1 3 5 0 

5 -9 years 2 0 10 12 l 
10-14 years 1 1 2 4 0 

15+ years 0 0 1 l 0 

Total 11 4 36 51 5 
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None of the 51 cases had been vaccinated prior to exposure to the disease . 
As shown above , five of the. 51 cases died . Information regarding these fatal cases 
is presented below. 

Date of 
Date of Admission onset of Date of 

Age Sex admission diagnosis smallpox death Comments 

1 yr .  F 2 June Pneumonia 23 June 28 July 

2 mo . M 31 July Pneumonia 23 August 9 October 

l yr . F 11 September Smallpox 31 August 12 September 

5 yr .  M 14 Se ptember ? 6 October 10 Octob�r Receiving steriods 

1 yr .  M 13 November Smallpox 13 November 17 November 

Three of the children who d ied had been admitted for other causes and con
tracted smallpox while in hospital ; two were admitted because of  smallpox . The 
two pat ient s  originally admitted because of pneumonia d ied 35 and 47 days respectively 
after contracting smallpox . The responsible cl inician attributed death to be due 
to smallpox . The remaining three died within two weeks after onset . The occurrence 
of 5 deaths among these 51 cases is considerably high�r than the case -fatality rate 
of about 1% , which is customarily observed in Brazil \1 ) . 

The immediate area served by the hospital is the Zona de Vitoria which 
includes an estimated population of 325 000 . In this area, in addition to the 51 
cases noted above , 88 cases of smallpox were reported through October 1967 , This 
:i. s  a cons iderably greater number than the 12 cases not ified frol'J'll this area during 
1 966 . 

Discuss ion 

Persi stence of this epidemic undoubtedly reflected an interplay of transmfas ion 
of d isease between the hospital and the community as a whole . There were a number 
of separate introduct ions of smallpox i�to the hospital, at least 1 1  and perhaps 
as many as 15 . At least 36 persons contracted infect ion in the hospital,  of whom 
35 were patients and one was a hospital employee . It is quite probable that a 
number of the cases occurring in the community at large also contracted infection 
in the hospital , e ither in the outpatient clinics or as visitors . In add ition, 
some patients may have been infe cted in the hospital but d ischarged before clinical 
illness developed . 

The importanc e of the hospital as a focus of infection both in endemic and non
endemic areas has been wel l -described ( 2 )  and was noted part icularly by the WHO 
Sc ientific Group on Smallpox Erad ication (3 ) . 

Stringent isolation of all patients as well as thorough vacc ination of all 
hospital personnel and re strict ion of vis itors to those previously successfu l ly 
vaccinated , should prevent hospital outbreaks of smallpox. In some endemic areas, 
all  patients admitted to infe ctious di�ease hospitals for whatever reason are 
vaccinated on entry ( 4 ) . 



References :  

1 .  rJ Boletim Semanal da Campanha de Erradicacao da Variola, 

WHo/sE/71 . 30 
page 75 

), 
No . 34 ( 1968) , Ministry of Health, Rio de Janeiro , Brazil . 

2 . Millar, J .  D.  ( 1965) , "Smallpox" ,  Hospitals ,  39: 57 -59 . 

3 .  WHO Scientific Group on Smallpox Eradication . Wld Hlth Org . 
Techn. Rep.  Ser . No . 393 ( 1968) . 

4 .  Rao,  A .  R .  Personal Communi cation . 

Acknowledgement : 

The full cooperation of Dr Jolindo Mart ins, Representative of the 
Departmento Nacional da Crian�a for the State of Espirito Santo and Dr Paul 
Rabelo, Clinical Director of the Hospital Infantil "N. S .  da Gloria" ,  was 
extremely helpful throughout the investigation . 



WHo/sE/71 . 30 
page 76  

No . of 
cases 

10 

8 

[] 

FIGURE 1 

SMALLPOX CASES BY MONTH OF ONSE'T 
CHIIDREN ' s HOSP rrAL, vrrORIA 
ESPIRrro SANI'O, BRAZIL 

Poss ibly hospital�  
associated cases 

1967 

6 

D Hospital -assoc iated 

. 
cases 

4 

2 

? 
0 

Jan Feb Mar Apr May Jun Jul Aug 

Month 

? 

Sep Oct Nov Dec 



No . of 
cases 

10 

8 

6 

. 

4 

2 

0 
10 24 8 

June 

FIGURE 2 

SMALLPOX CASES BY DATE OF ONSET 
CHILDREN ' S  HOSPITAL, VITORIA 

ESPIRITO SANrO, BRAZIL 
� JUNE - 9 DECEMBER 1967 

WHo/sE/71 . 30 
page 77 

(Cases with onset of disease 12 or more days 
after entering hospital ) 

22 5 19 2 16 
J:uiy August September 

Two -week periods 

30 

.l, Hospital vaccinated 
9 . 10 . 67 . 

14 28 11 25 
October November 

9 



No . of 
cases 
� -
3 

2 

1 

0 

Hospital 

FIGURE 3 

SMALLPOX CASES BY DATE" OF ONSET 
CHIIDREN ' S  HOSPrrAL1 vrroRIA 

ESPIRrrO SANT01 BRAZIL 

OCTOBER 1967 

vacc inated 
9. 10 . 67 .  

1 
' 

1 -2  3 -4 5 -6 7 -8 9-10 11 -12 13 -14 15 -16 17 -18 19-20 21 -22 23 -24 25 -26 27 -28 29-30 31 - l 

October 

w 0 



AFGHANISTAN 

WHo/sE/71 . 30 
page 79 



WHo/sE/71 . 30 
page 80 

Introduction 

SMALLPOX SURVEILLANCE IN AFGHANISTAN 

by 

1 
Dr Abdul Mohamed Darmanger 

Afghanistan is  a mountainous country with a population of about 15 million 
whi ch includes nearly two million nomads called "kuchis" . The climate is  dry with 
wide variat�ons in temperature and frequent snow falls in winter . Main towns can be 
reached by motor vehi cles ; however , access to remote villages , especially in 
mountainous areas , is di fficult . 

Smallpox has been prevalent in the country for centuries . In iate 1968 , the 
government seriously reviewed the problem and decided to undertake an eradi cation 
programme . Accordingly ; a mass vaccination campaign with concurrent assessment was 
launched on 1 April 1969 in the Kandahar zone . The Central Directorate �nd the 
remaining three zones were subsequently established . Whereas only 500 000 vaccina
tions were done during 1969 , nearly 2 . 5  million vaccinations had been carried out 
by 1 October 1970 ( Table 1 and Fig .  1 ) .  Priority for vaccination has ·been accorded 
to the provinces bordering Pakistan , where the danger of importation of the disease 
exists (Fig . 2 ) .  

Surveillance 

Although the vaccination programme was started in April 1969 , we were not able 
to give much attention to the surveillance aspect of the eradi cation programme until 
the beginning of September 1969 . 

1 Central Director , Smallpox Eradi cation Programme , Kabul Afghanistan 
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First, an attempt was made to improve the reporting of suspect cases . 
Past experience showed that notification was extremely poor and that perhaps 
only one out of a hundred cases was ever reported . 

The following measures were taken: 

During an orientation course for Provincial Senior Medical Officers, 
all aspects of the Smallpox Eradication Programme were explained and the 
importance of developing a network of reporting sites in the provinces was 
stressed . It was agreed that the provincial medical officers would 
report suspect smallpox cases by telephone or telegram to the Zonal Head 
quarters or to the Central Directorate of the Smallpox Eradication Programme 
and also would continue to submit weekly reports on notifiably diseases, 
including smallpox, to the statistical section of the Ministry.  

A detailed directive under the signature of the Health Minister was 
issued to all chief medical officers of the provinces outlining their 
tasks such as early reporting ot cases and inmediate containment action. 

The President of the Malaria Institute sent instructions to his 
regional officers and through them to all the surveillance workers request 
ing their cooperation in early reporting of all suspect cases . 

The programme staff began regula� visits to the provincial hospitals, 
health centres and MCH clinics all over the country to explain the need 
for prompt regular reporting and to distribute educational material such 
as smallpox picture folders, posters and so on. 

Notification of cases improved considerably but was still by no means 
complete . An example is an outbreak of 14 cases in a village only a few 
kilometers from the provincial hospital in Zabul province and of which the 
chief medical officer had no knowledge . 

One problem is the lack of health centres .  Of the 326 woleswalis and 
alaquadaries in the country, only 69 have health units, of which only 47 have 
medical officers . Because of this, we have had to resort to additional measures 
for obtaining reports of cases . 

Additional Measures Taken to Obtain Reports of cases 

As Health Centres are few and far between and malaria surve illance workers 
are not ubiquitous, we decided to contact village leaders, who usually know 
innnediately of cases or illness among their people . The leaders, known as 
Maliks or Arbabs, are frequently in contact with the sub-governors, who are the 
woleswali chiefs . The leaders thus can inform the sub-governors of any 
suspect cases and the sub-governors can transmit the information by telephone 
to the provincial medical officer. 
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With the object of instigating such a system , all Zonal surveillance and 
outbreak containment teams are visiting all woleswalis  according to a scheduled 
programme . At each woleswali headquarters , the sub-governor , previously informed 
of the visit by telephone , assembles the village leaders in his area . The team 
leader explains the objectives of the eradication programme , emphasizes the 
importance of early reporting and speedy containment action , enquires of any 
recent or current smallpox cases , elucidates the valuable role the leaders can 
play in surveillance and requests their cooperation. After discussion , the team 
visits all major villages and large schools in the area to further appraise the 
situati on and to determine if  there have been recent smallpox cases . Also rapid 
scar surveys are carried out among school children to check their immunity status . 
The school children are also asked to report any cases in their villages to their 
teachers who , after confirmation , can inform the sub-governor • .  If , while on tour , 
any cases are reported , the team proceeds to the area to investigate and to take 
appropriate containment action. 

All sub-governors and the village leaders contacted have promised cooperation. 
Thus an additional reporting network is being developed and , concomitantly , an 
active search for cases is  being instituted . In addition , the Army , police , peace 
corps volunteers and community development workers have been encouraged to report 
any cases they might encounter. The following table shows the sources of noti fica
tion of the various outbreaks in 1969 and 1970 . 

Report·ed by 

Provincial Medi cal Officers 

Hospital and MCH -Clinics 

Basi c Health Servi ces staff 

Programme staff 

Local leaders 

Total 

No . of outbreaks 
during 1969 

13 

5 

2 

20 

No . of outbreaks 
during 1970 ( up 
to 1 October ) 

26 

8 

4 

13 

6 

57 

Improvement in reporting and the intense search for hidden foci naturally 
brought to attention increasing numbers of cases and , not surprisingly , this 
initially perturbed some government offi cials . It was necessary to point out that 
the more outbreaks detected and contained , the sooner would the reservoir of 
:i nfection be reduced and the faster would we be able to achi eve eradication . 

Investigation of Single Ql.se Reports 

Since September 1969 , the programme staff has investigated all reports of 
smallpox cases . In January 1970 , a single case was reported in the far-away province 
of Badakshan. The question arose , when we decided to send a team , as to whether 
the journey was really necessary. One of the provincial Medi cal Officers felt that 
a single case could easily be dealt with by local staff . However , the team was sent 
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and discovered nine additional cases i n  Badakshan and , in the course of investiga

t i on , an additional 24 cases in the province of the criti cal Medi cal Offi cer . Thi s 

investigation clearly emphasized the need to investigate properly each and every 

case . 

Promptness of R esponse to N oti fi cation 

We have insisted that the outbreak containment teams on receipt of any noti 

fi cat i on should proceed promptly to the affected area whether or not it is a 
holiday period . We feel that any delay between case not i fi cation and its 

investi gati on will not only reduce the chances of successful containment of an 

outbreak , but wi ll also give local offi cials the impressi on that immediate report

ing of cases i s  not important . Thi s prompt response has become so routine that 

nowadays team members are usually en route to an outbreak within 24 hours of 

receipt of any report . 

Case Incidence 

The number of known cases in Afghani stan since 1960 by month as well as by 
province is shown in Tables 2 and 3, The age di stribution and the vaccination/ 
vari olation status of cases during 1969 and 1970 are indi cated in Tabl e 4 .  

Two points are parti cularly worth noting. 

1 .  In both 1969 and 1970 more than 8o% of cases occurred among those 

l ess than 15 years of age , whereas this age group constitutes only 48% 
of the total populati on . The importance of proper vaccination coverage 

of this group i s  apparent . 

2 .  Most important of all , the effect of i mproved reporting and the active 

search for cases from September 1969 , i s  clearly evident by the subsequent 

i ncrease in the number of cases . 

Confirmation of Diagnosis 

The personnel , parti cularly of the outbreak containment teams , have been 

trained in the clini cal diagnosi s  of smallpox and no di ffi culty has been 

experienced in confirming the diagnosis of suspect cases . As one would expect , a 

certain number of reports have turned out to be false . However , the team members 

have been instructed not to condemn i ncorrect reporting . The detail s  of the false 

reports received during 1970 are shown below : 
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Cases incorrectly reported 
as smallpox: 

Chi ckenpox 
Measles 
Skin infections 
Nil cases 

Total 

False reports received from: 

Provincial Medical Officers 
Basi c  Health Services staff 
Local people 
Smallpox patients 

Total 

Source of Jhfection 

No . of cases 

19 
9 
9 

12 

49 

No . of cases 

8 
12 
23 

6 '  

49 

Many lessons have been learned as to how to determine the source of infection. 
Of particular importance ,  we have learned that while taking the history , we should 
not be narve enough to believe everything told to us . All information should be 
rechecked with others in the community. People give wrong information for various 
reasons , e . g . , i f  they fear some harmful consequences from others or from govern
ment authorities ; if  they are indi fferent or apathetic ;  i f ,  in the case of 
institutional staff , their reputation for efficient administration is likely to be 
affected ; and i f  their m�mory is  really poor. Perseverance and a keen dis cernment 
of human nature are needed to eli cit a correct history. 

Pakistan , variolators, and the kuchis have accounted for two-thirds of the 
outbreaks . Some of these problems will be discussed in a subsequent paper. A matter 
of great concern , however , has been the discovery that a few hospitals in Kabul have 
facilitated the spread of smallpox. In one hospital , three children admitted for 
other illness contracted smallpox while hospitalized and about, 10 days after dis
charge developed fever and rash. One of these children not only developed the 
disease and died in another province ,  but also spread the infection to ,five others 
in his village . Another case was the Norwegian student who contracted the infection 
while a patient in a Kabul hospital and developed the disease on arrival in Denmark 
10 days later. The Ministry has i ssued a directive to all hospital authorities 
indi cating measures for the prevention of such occurrence in the future . 

Another problem that caused consternation i s  the number of cases that have 
occurred in Kabul city itself.  Almost all cases have been among poorly vaccinated , 
low socio-economi c groups living in congested areas around the . city , where people 
from rural areas stay when they come for sight-seeing or to seek employment . The 
migrants get infected and carry the disease back to their rural areas . In one 
instance , a migrant contracted the disease in Kabul , returned to his village in 
Bamian Province and initiated an outbreak which ultimately resulted in 24 cases . 
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Because of this , a special vaccination progr.amme has - recently been organized in 
Kabul city and its· suburbs . 

Detection of additional cases 

Investigation of a reported case is ; of course , only a starting point . Our 
teams frequently find additional related cases as well as other outbreaks by 
questioning the patient and his relatives , checking at the local schools and 
hospitals and enquiring from local leaders. and in neighbouring villages . 

The number of cases officially reported and the additional number discovered 
through investigation during 1969 and 1970 are shown below. 

Year 

In 1969 

In 1970 
( 1  Oct . ) 

Cases reported 

79 

112 

Contai nment action 

Additional cases found 

171 

321 

Total 

250 

433 

For containment of the outbreaks only home isolation has been possible in the 
villages . All family members are vaccinated and instructed to admit no visitors . 
Usually , everyone in the affected village is vaccinated and also the population in 
nearby villages . In the towns , only the segment that includes the infected house
hold is covered . More than 2io 000 were vaccinated this year during containment 
actions against 57 outbreaks , or an average of 3 700 vaccinations per outbreak . •  

Wherever possible , return visits to the affected area are made after an interim 
of approximately 2 to 4 _weeks . 

A sunnnary form is prepared for every outbreak . Each outbreak in a province 
is given a code number and is consecutively numbered for ready reference . 

Conclusion 

We in Afghanistan strongly· believe that with further intensification of our 
surveillance activities and of course with the continuing mass vaccination programme , 
we will be able to eradicate smallpox in the not too distant future� 
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TABIB 1 

AFGHANISTAN - NUMBER OF VACCINATIONS lX>NE BY THE PROJECT STAFF 
BY MONTH AND ZONE , JANUARY 19�-SEPT™BER 1970 

Kandahar Kunduz Kabul Total 
Zone Zone Zone 

1969 

January 34 397 - - 34 397 
February 12 000 - - 12 000 
March 4 368 12 000 - 16 368 
April  28 287 73 720 - 102 007 
May 43 290 - - 43 290 
June 37 263 - - 37 263 
July 15 591 14 973 - 30 564 
August - 12 168 - 12 168 
September 42 782 6 557 - 49 339 
October 50 464 22 445 - 72 909 
November 65 294 41 304 29 000 135 598 
December - - - -

Total 333 736 183 167 29 000 545 903 

1970 -

' 
January 19 454 69 000 79 363 167 817 
February 86 901 84 075 ' 67 700 238 676 
March 46 739 88 919 61 037 196 695 
Apri l 115 817 134 878 28 941 279 636 
May 82 059 100 120 81 524 263 703 
June 70 323 42 234 68 001 180 558 
July 130 366 126 518 146 435 403 319 
August 136 567 65 759 173 764 376 090 
September 82 944 78 379 141 . 870 303 193 

Total 1 Oct . . 771 170 789 882 848 635 2 409 687 

Note : The above figures do not include vacc inations performed by the 
Provincial staff : 744 612 during 1969 and 292 649 to 31 August 1970. 
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AFGHANISTAN - REPORTED SMALLPOX CASES BY MONTH , 1960 - 1970 

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 
at 

1 Oct 
i 

January 11 28 28 ' 98 33 7 7 45 l 107 
i 18 112 ' 

I I 
February 12 37 26 34 19 11 8 56 i 97 I 14 43 I l 
March 18 36 4 4 

; 
11 25 2 23 59 ' 19 31 

I 
' 

April 4 · 6  7 25 26 5 5 10 6 
' 

23 40 
I 

May 10 · 8 7 20 14 4 3 11 2 I 4 36 I 
June 9 '2 8 13 4 5 3 9 7 I 9 35 

July 5 6 8 41 9 3 2 6 83 I 6 37 

August 2 3 9 6 9 5 3 5 3 3 85 I 
September 2 13 28 31 14 4 4 63 3 7 14 

October 9 18 42 36 14 4 .  2 45 15 43 

November 11 23 69 145 12 10 15 33 151 56 

December 23 16 31 92 20 12 10 28 206 48 

Total 109 178 288 577 178 72 66 334 739 250 433 
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TABIE 3 

AFGHANISTAN - REPORTED SMALLPOX CASES BY PROVINCE , 196o - 1970 

Province 
(or major 

Number of C ases 

admin. area ) 196o 1961 1962 1963 1964 1965 1966 1967 1968 1969 

1.  Bamian - 26 8 21 - 2 5 - - -
2 .  Ghazni 10 3 - - - - 2 2 5 -
3 . Kabul 18 8 19 21 30 28 37 49 I 40 33 
4. Kapisa 1 16 i 

5 : 1 - - - - - -
5 .  Kl.mar - - - - - - 15 18 3 
6. Laghman : I - - - - - - - - -
7 . Lo gar - - - - - - 2 16 11 
8. Nangarhar - 2 3 31 - - 11 - 1 88 
9.  Paktia - - 12 5 1 - - 45 22 5 

10 . Parwan 11 13 13 52 2 5 6 1 16 9 
11.  Wardak - - - - - - - - - -
12 . Chakansor - - - - - - - 3 3 -
13 . Farah 4 28 6 41 13 2 - 116 176 -
14. Helmand - - 34 183 9 14 2 3 5 9 
15 . Kandahar 8 9 3 -18 49 11 - 19 19 -
16. Orozgan - - 20 - 5 1 - 9 8 I -
17 . Zabul - .., - - - - - 3 4 1 
18 . Badakshan 5 8 21 14 2 1 - - - 5 
19. Baghlan - 33 67 27 6 - - 7 45 31  
20. Balkh 4 6 .37 121 17 4 - 4 60 -
21.  Jauzjan - - - - 14 - - 6 2 -
22. Kunduz - - - - - - - 14 281 43 
23 . Samangan - - - - - - - 4 - -
24. Takhar - 2 - 12 - - - 6 .  13 -
25 . Badghis - - - - - - - 10 - 11 
26. Ghor - - - - 21 - - - - 1 
27.  He rat 18 2 12 26 3 4 2 - - -
28. Fariab 31 38 33 5 6 - - - - -

Total 109 178 288 577 J 178 72 66 334 739 250 

1970 
at 

1 Oct 

24 
34 
49 
26 

9 
1 

12 
44 
12 

-
8 
-
-
-
-
-

20 
5 

173 
-
-
1 
-

14 
-
1 
-
-

433 
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AFGHANISTAN - DISTRIBurION BY AGE AND VARIOLATrON/\rACCINATION STATUS 
OF SMALLPOX CASES , 1969 AND 1970 

Age Cases Variolation/Vaccination status Deaths 

Vario lated Vaccinated Un vaccinated 

( 1 6 (2%) - - 6 1 

1 - 4 84 (34%) 10 3 71 11 

5 .. 14 115 (46%) 14 - 101 13 

15 + 25 · (10%) 2 2 21 4 

Unknown 20 (8%) - - 20 1 

Total 250 (100%) 26 5 219 30 ( 12%) 

Age Cases Variolation;V accination Status Deaths 

iVariolated Vaccinated Unvaccinated Unknown 

1 < 1 22 (5%) 3 - 19 - 5 
r 

I 1 - 4 152 (35%) 21 - 122 - 38 

1 5 - 14 189 (44%) 15 19 155 - 20 

: 15 + 58 (13%) 7 11 40 - l'l 
r 

i Unknown 12 (3%) 5 - - 7 12 

Total 433 ( 100%) 58 32 336 7 86 (20%) 
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Figure: 1 AFGHANISTAN - SMALLPOX ERADICATION PROGRAMME 

Number of Vaccinations 1:1.t Project Staff 1969-1970, Cumulative Figures · 
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Figure : 2 AFGHANISTAN - SMALLPOX ERADICATION PROGRAMME 

Vaccination Coverage as on 1 October 1970 
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SPECIAL PROBIEMS RELATING TO THE SMALLPOX ERADICATION PROGRAMME 
IN AFGHANISTAN 

Introduction 

by 

1 Dr Mohamed Tahir Akbary 

I 
In this report , we propose to discuss three special problems encountered in 

Afghanistan in the eradication programme . 

The practice of variolation, the importation of infection from Pakistan and the 
spread of the disease from one area to another by the nomadic kuchies have been the 
causative factors in initiating 60% of the outbreaks so far this ye?r (Table 1 ) . 

Variolation Practice 

The people of Peka, a remote village in Nangarhar pr�vince, fearing thEt smallpox 
might spread to thier village from a nearby area, sent for a variolator operating 
in a neighbouring woleswali . . He variolated more than 100 people of whom five 
developed typical snallpox, and one d ied . Investigation revealed neither the name 
of the variolator nor his whereabouts .  The anti·-climax was that the reported out
break in  the nearby area was not of  smallpox but of  measles ! · 

On receipt of alarming reports of a large number of cases in Khost Fering woles 
wali,  Baglan province , which had been snow-bound during the previous four months , 
our team investigated and found 12 current cases and obtained particulars of 86 
cases including 40 deaths that had occurred during the previous few months . All 
evidence indicated that the maj ority of these cases were due to variolation or had 
contracted the disease from those who had been variolated . 

These two instances illustrate the nature of the problem .  Eighteen of the 57 
outbreaks this year were initiated by variolation. These outbreaks accounted for 

1 
Director, Smallpox Eradication Programme, Kandahar Zone, Afghanistan 
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280 cases, or 65� of the . 433 cases that have ocourred. Of these 280 cases, 65 were 
directly due to variolation, whereas the others contracted infection from variolated 
cases. Thus, on the average, one variolated case transmitted infection to approx
imately four others. 

Variolation has been practised in Afghanistan for centuries . In the past, 
professional variolators could be found in any part ot the country, and people 
willingly accepted variolation for want of anything better to prevent natural 
smallpox . Even now, some people in remote areas believe that variolation has ad 
vantages over vaccination. The fact that variolation can spread smallpox and 
can thus be the cause of severe epidemics is not generally recognized .  

One experienced variolator irt' ormed u s  that he considered variolation t o  be his 
profession, as it was that of his father and also that of his fore -fathers . He 
charged 10 Afghanis, equivalent to thirteen US cents, for each variolation. He had 
operated in Doshi woleswali of Baglan province, but when the provincial .vaccinators 
started working in that area, he moved to another woleswali where, because of its 
remoteness, vaccinators -had not yet penetrated . His variolation technique was as 

follows . He would first take the smallpox crusts, which he carried in a small tin 
or bottle, and grind them into powder using a small mortar and pestle . Then he wouJrl 
add a little luke -warm water to the powder .to make a paste . With a small scoop, a 
tiny portion of this paste was placed on the skin of the dorsum of the left hand of 
the recipient . Four or five needles, tied together in a bunch, were used to make 
multiple punctures into the skin thn>ugh the paste . He stated that blood must ooze 
a little to be sure of a successful operation. . Then a bandage was applied over the 
area. In 9 out of 10 instances ,  the variolated person would develop fever and 
just a few eruptions on the face and extremities in three to four days, tlms indicat 
ing a "take" .  The eruptions matured and crusts fell off in another four days . The 
variolator asserted that variolation was to be preferred because he believed that no 
one suffered from serious disease after variolation and that variolation gave life 
.long immunity whereas vaccination had to be repeated . By finding him alternative 
emp�oyment, we succeeded in persuading him to give up his dangerous practice . 

Another variolator encountered used a different variolation technique . With 
a pen-knife he made three linear scratches on the dorsal aspect o� the left forearm 
of the recipient, each scratch half an inoh long and at right angles to the axis 
of the limb . A few smallpox crusts were rubbed into the wounds thus 'caused and a 
bandage was applied over the area and le� for three days . According to this 
variolator, on rare occasions, perhaps one in five or one in ten variolations did not 
"take" .  If more than 2� of the variolations showed no "take" he would obtain new 
crust material e ither from a natural case of smallpox or from a variolated case . 

The crusts used by variolators are not stored in any special way. The material 
is kept in a small bottle or tin or even in a paper packet in any convenient place in 
the house . The variolators know from experienc� that the "crusts" retain their 
potency definitely for three months, but at times for longer periods - perhaps for 
nine months to one year. 

The practice of variolation is now confined to a very few remote areas . All 
outbreaks due to variolation this year have occurred in places inaccessible by road 
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and where systematic vaccination has not yet begun. Though there is no legislation 
against variolation, variolators know that the present government deprecates their 
practice and they have left the larger towns . Further, wherever the provincial 
vaccinators are working, the people have come to know that one can obtain protection 
against smallpox without getting the disease . Hence, in those places the public 
demand for variolation has decreased . 

· 

The programme staff are making efforts to contact variolators wheeever possible 
and to persuade them to give up the ir dangerous - practice and , in some cases, to be 
come vaccinators . So far, 8 male and 2 female variolators have been persuaded to 
stop by giving monetary grants or by providing them with vaccine and needles so that 
they might carry on as vaccinators . 

It is felt that as the vaccination programme is extended to remote areas and as 
the local people get to know the dangers of variolation, ,variolators will find that 
their practice is no longer lucrative and will take up alternative work. However, 
where vario lation is detected, efforts are continuing to identify the respons ible 
variolator and to induce him to terminate the practice . 

Importations from Pakistan 

A 30-year old man, living in Chakmani village , Paktia Province which borders 
Pakistan, developed smallpox . Though this patient gave a false history of hi s 
movements prior to his illness, it was ultimately discovered that he was a well -known 
smuggler operating across the international border. He had apparently contracted 
infect ion while on a secret visit to the city of Peshawar in Pakistan. 

A 25 -year old male from village Sarkani ,  Kunar province , went across the border 
into Pakistan to visit a re lative . After a stay of nearly three weeks he developed 
smallpox and died . His body was brought back to his village . Later two of hi s 
family members developed smallpox and died.  Three other relatives of the family 
in the neighbourhood also got the disea se . 

There were nine other instances this year in which tl'B initial cases had con
tracted infection in Pakistan. There is no restriction of •people moving to and from 
neighbouring areas in Pakistan and people in . the border provinces with re latives or 
busine ss interests on the other side frequently go across .  

In tackling this problem we have given priority t o  vaccination programmes in 
provinces bordering Pakistan. Most of these provinces have now been completed and 
soon we expect to have at least a partial immunity barrier along the border .  This 
alone will not prevent the importation of infection but at least it will suppress 
further spread . In addition, we plan to continue to exercise particularly active 
vigilance for outbreaks in the border areas . There is a need,  however, for joint 
meetings to discuss mutual problems, to arrange for more rapid notification of 
importations and to plan coordinated action. 

So long as smallpox exists in Pakistan, the danger of its importation to our 
country will continue and of course, vice -versa . 
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Compared to the preced ing two problems , the problem· of the nomadic kuchis might 
appear minimal considering that only five out of the 57 outbreaks could be attributed 
to infection carried by them. Their danger lies in the ease with which they can 
spread the disease over long distances from one part of the country to another. 

For the first time in two years, an outbreak of 11 cases, including 2 deaths , 
occurred in a single village in far-away Badghis province . Investigations indicated 
that the source of infection of the first case was a patient among the kuchis who 
had temporarily camped nearby. The kuchis had left the area and gone to Ghor Province 
prior to our team ' s arrival. As Ghor Province had become: snow-bound by then, they 
could not be located . 

QUite recently, while tracing the source of infection of a hospitalized case in 
Kabul, our investigation team identified three focal outbreaks in Ghazni Province all 
of which were attributed by the local people to kuchis who had earlier camped in their 
neighbourhood . A kuchi patient w�s seen the next day in a cam� next to another village 
in the area. It was found that kuchis from the camp visited the vi llage to work 
or to sell or buy things and seemed to be invited into the houses quite freely. 
Transmission of the infection under such c�nditions appeared likely. 

A few months ago, a kuchi girl was hospitalized for smallpox in Paktia Province . 
The source of her infection was unknown . After a few days it was reported that the 
patient had left the hospital without permission and had apparently moved away with 
her group towards Pakistan. This illustrates the fact that importation of smallpox 
is a "two -way street " . 

The 2 million kuchis thus pose a particular problem. They camp on the mountains 
of the Hindukush during S11D1111er.  Every autumn they strike their camps and move down 
through the passes into the warmer plains . Again, every spring, they return to 
their native mountains . Thus they travel nearly 1 000 miles a year . 

The kuchis are fiercely independent and brook no interference in their affairs 
or movements . However, they usually accept vac<Unation while camping, though not 
so readily while on the move . How to get them all �acc inated is a problem. They 
are so scattered , camping in mountainous areas which are accessible only be foot , 
and more often than not, moving over the roughest of trai ls . 

At present, our vaccination teams vacc inate both the local population and the 
kuchi population found in their areas of responsibility. The zonal surve illance 
teams, when not engaged in their primary activity, are ass igned to vaccinate kuchis 
who pass through the ir respective zones. We have tried "check posts" but not with 
any success as there are so many paths and trails over which the kuchis move . Next 
summer we plan to concentrate our resources in order to vacc inate a large number of 
the kuchis when they have assembled in Ghor and Bamian provinces . 
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Conclusion 

We have discussed some of the special problems being encountered in Afghanistan 
in the eradicatipn of smallpox. None of these is insoluble . We believe that as 
the general immunity level of the population including the nomads increases,  as 
the reporting system is strengthened and as well�trained teams intensify their searqh 
for hidden foci of infeotion and investigate thoroughly each and every outbreak and 
take prompt containment action, the problems referred to will be resolved . 
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SMALLPOX OUTBREAKS IlJRING 1970 {UP TO 1 QCrOBER 1970) 

Initial Source of Infection No. of outbreaks 

Variolation 18 

Pakistan 11 

Ku chis 5 

Hospital 3 

Fellow travellers 2 

Undetermined 18 

Total 57 
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ASSESSMENI' OF THE SMALLPOX VACCINATION PROGRAMME IN AFGHANISl'AN 

Introduction 

by 

. 1  Dr M. Y. Salehi 

Prior to the launching of the Smallpox Eradication Programme, whenever smallpox 
cases were reported from any area a band of vaccinators was sent to vaccinate the 
population. After finishing their activities the team returned to base and the 
team leader reported the number of vaccinations performed . No one could be sure of 
the veracity of the report, nor could anyone determine from the report whether the 
entire population in the affected area had indeed been vaccinated, nor could anyone 
ascertain whether the vaccine was potent or whethe r the techniqu� of vaccination was 
correct . In other words,  there was- no supervision or check of the vaccinators ' work. 

In those days, it was suspected that the vaccination figures were, in many 
instances,  fictitious .  Some village leaders, unwillirig to host a large number of 
vaccinators for prolonged periods,  were only too willing to provide to the team leader 
a false certificate indicating. that the population in their locality had been vaccinated 
by the team. 

When the· 111ass vaccination programme was begun in April 1969, it was decided to 
objectively evaluate its progress an:i thus a systematic concurrent assessment pro
cedure was evolved and put to use . The methodology of this procedure and the bene�its 
that have accrued from it are described in this report. 

1 Director, Smallpox Eradic ation Programme, Kabul Zone, Afghanistan 
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Systematic vaccination in the provinces is carried out village by village and 
woleswali by woleswali . The team leaders are assigned specific areas and given 
time targets . A sketch map of the woleswali to be covered, and a list of the 
villages therein and their estimated population figures are issued as well . A 
team consists of a team leader and seven vaccinators . Vaccination is carried out by 
house to house visits . Only the number of vaccinations performed in each locality 
is recorded by the vaccinators, on the basis of the used needles in their possession.  
A summary of vaccinations by village is then compiled on a daily basis by the team 
leader and submitted weekly to the zonal office. 

A team of five assessors headed by a sanitarian is responsible for independent 
and concurrent assessment of the work of 5 to 6 vaccination teams . The assessors 
are specially chosen from the best vaccinators and specifically trained for carrying 
out the survey and in the proper reading of vaccination reactions . They are made 
subordinate and responsible only to the Zonal Director. 

Bes ides indicating the level of performance of the vaccinators in reaching the 
population, the percentage of population protected by age group and the efficie ncy 
of vacc ination, our assessment survey also provides information about the current 
extent and frequency of variolation as well as disease activity in an area. 

The assessment is by a vaccination, variolation and smallpox scar survey, per
formed on a continuing basis in a sample of areas i;;ystematically vaccinated by the 
teams . From the daily summarized reports of vaccination, a sample of villages of 
150 or more population is selected . Thirty to forty per cent of the localities which 
have been visited by the vaccination units are chosen by the Zonal Director himself, 
either by drawing lots or by using a table of random numbers . None of the vaccination 
staff knows in advance which localities will be selected . A list of the localities 
to be assessed is prepared in duplicate; one copy is given to the assessment team 
for its work schedule, while the other is kept in the Zonal Office. Assessment is 
carried out approximately one to three weeks after the �accination programme . A 
standard form is used for recording. 

The assessor visits all households in the selected locality if its population 
is about 200 or less,  or every second o� third household in increasingly larger 
localities . Assessment is continued on a house -to-house basis until all the form 
is completed . 

On arriving at a hotB ehold, the assessor asks for the head of tP� household or 
'lhoever i s  the responsible adult at that moment. He explains that he has come to 
evaluate the work of the vaccinators who have been in the area earlier and as such 
he would like to know how many live in the house and how ma�y were vaccinated by 
the campaign. 

Each individual present in the household is checked first for pock marks on the 
face indicating previous smallpox infection. If there are no pock marks, both arms 
are checked for a variolation scar, or a vaccination scar or a recent vaccination 
take, in that order. 
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The assess ment team leader collects the survey forms from the assessors as soon 
as they are completed and submits them to the Zonal Dire ctor. The Director calculates 
the percentage of unprote cted in the loc ality, the take rates obtained and the propor
tion variolated or who have experienced smallpox during the previous 5 years . 

During the initial stages of the programme ,- when assessment showed that some 
villages were missed by the vaccination teams and sone were not covered properly, 
the asses sment teams did mopping up vaccinations in order to save t ime, manpower and 
transportation. Later, when assessment revealed such lacunae , to improve the per
formance of the vacc inat ion teams generally, it was consi dered necessary to instruct 
the team concerned to pay a sec ond v i s it to the locality and to c omplete the 
vac c inat iai . 

The value of this s ystemat i c  assessment may be i llustrated by a few example s .  

Accord ing to the assessment carried out first i n  Argandeb woleswali - of 
Kandahar• p r·ovince , the take rate , 83%, caused c oncern .  Inve stigation revealed 
that the assessment team members were then not fully conversant with the proper 
f illing out of the form and also that this part icular assessment was carried 
out more than a month after the vac c ina t ion coverage , 1thus result ing in in
correct readings . Assessments carried out subsequent ly in this woleswali 
showed 95% take rates .  This experience emphasized the importance of ensuring 
that all assessors rece ive adequate training . 

In early 1969, some vac c ina t ion teams had operated in Khanabad woleswali 
of Kunduz province . There had been no concurrent assessment , When in 
January 1970 vacc �nation teams . were detailed to c over this woleswali in a system
ati c manner, the nee d  for this was questione d .  An independent overall survey 
was conducted . A random sample of 12 of the 126 villages was selected, based 
on " probability proportional to populat ion" . The survey revealed the following : 

Overall population prote cted 76% 
Populat ion below 1 year protected · - 35% 
Populati on 1 -4 years prote cted 74% 
Populat i on 5-14 years protected 85% 

The coverage of the most vulnerable groups was obviously unsatisfactory and 
further vac c in ation was ne ce s sary . Confirming this need , as it were , a large 
outbreak of smallpox that had been raging in the area for more than three months , 
was discovered by the Asse ssment team . 

In the Kunduz zone ,  assessments in Baglan province brought to light a large 
number of villages in different woleswalis that were entirely missed . The 
vac c ination teams were sent back to vacc inate the se villages and repeat - as sess 
ments were done to check up on their performance . Nowadays , when assessment shows 
that less than 80% o f  any age group in a se lected locality had not been vac c i 
nated , the erring team, a s  a rule , is not only sent back t o  the area t o  c omplete 
the vacc ination, but also no per di em is paid to its members for the durat ion 



WHo/sE/11 . 30 
page 101 

of the repeat visit.. This disciplinary measure has had a salu�ory effect and, 
since its introduction, the efficiency of the vaccination teams as a whole has 
improved .  

In the Kandahar zone, the . extremely poor coverage of Wazarkhana and Wormi 
woleswalies of Ghazni province caused consternation. The population was said 
to be highly resistant. Support of the local leaders, government as well as 
public, was then solicited to induce a change in the peoples ' attitude towards 
vaccination. In the Kunduz zone, Farkhar woleswali of Takhar province, poor 
coverage was noted and the reason given was the high resistance on the part of 
the female population. Besides the females,  it was found that the children under 
four years had also been omitted . Special efforts had to be made which proved 
successful in obtaining satisfactory coverage . 

From the above illustrations, it is evident how concurrent assessment has 
assisted in the contipuous evaluation of the vaccination campaign. Not only has it 
been possible to verify the results obtained in the field , but also operational 
problems have been recognized as they arose and have been corrected expeditiously. 

Not to be forgot'-•, however, is that the work of the assessment teams themselves 
must often be checked . Not only should the assessors know their Job thoroughly but 
their integrity should be beyond doubt . Recently an assessment team in the Kabul 
zone was found to be filling out forms without actually conducting the surveys in 
the concerned localities ! This particular team was disbanded forthwith. 

Conclusion 

How an independent and concurrent assessment of the systematic vaccinatio n 
programme is being effected in Afghanist an has been described .  The efficiency of the 
vaccination programme, the .technique of vaccination and also the potency of vaccine 
are being constantly an d carefully controlled.  Not less than 80% vaccination coverage 
of all age groups of the population and not less than 95% take -rates in primary 
vaccinations have been our objectives.  The number of persons assessed and the findings 
in terms of overall vaccination coverage inthe various provinces so far completed are 
shown in Table l .  

The utility of these assessment surveys is  obvious in the context of the small
pox eradication programme . 
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Province 

Baghlan 

Helmand 

Kandahar 

Kunar 

Kunduz 

Lo gar 

Nangarahar 

Orozgan 

Paktia 

Samongan 

TABIE 1 

AFGHANISTAN - ASSESSMENT RESµLTS BY PROVINCE 

. Overall 
Numbe r Coverage 

Assessed (� ) 

8 198 93 

16 674 87 

32 665 91 
I 

19 926 98 

8 090 93 

11 137 95 
I 

9 937 93 

12 412 92 

49 787 97 

4 590 97 
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INTERNATIONAL COOPERATION IN THE SMALLPOX ERADICATION PROGRAMME 

by 

1 2 
Dr U Thaung and Dr U Aung Myat 

In this age of jet flight , a disease eradi cation programme demands close 
international cooperation and the smallpox eradication programme , as one , must be 
considered in the context of continents , not in terms of inqividual countries . 

Two outbreaks of smallpox in a township adjacent to the Burma - Paki stan border , 
one each in 1968 and 1969 , vividly illustrated the need for such coordination .  

Outbreak in  1968 

Between January and August , 1968 , an outbreak occurred in - Akyab Distri ct ,  Burma , 
resulting in 181 cases

.
with 37 deaths ; 14 villages were infected . 

Except for 4 cases whi ch occurred in an adjacrent township , all cases occurred 
i n  13 villages of Maungdaw Township in Akyab Distri ct . This township is  situated 
immediately adjacent to high incidence areas in East Pakistan ; the infected 
villages lie within 5 miles of the border. There is free movement of the population 
across the border. 

The source of infection was traced to Pakistani visitors _from the village of 
Yongzonipara , a mile away from the first infected village of Samakara on the opposite 
side of the river. Persons from this village whi ch was experi encing smallpox , 
visited the first Burmese family whi ch was afflicted . Five children in this family 
subsequently developed smallpox and three died . A five year old boy was the index 
case for the whole outbreak which began on 17 January. Cases occurred sporadi cally 
until April when the incidence increased sharply .  It reached a peak during June 
when 78 cases were recorded . The outbreak was finally brought under control in 
August . The last case was recorded during the week ending 17 August . 

1 Assistant Director of Health Services {Epidemiology) , Burma 
2 Divisional Health Offi cer , North-West Division ,  Burma 
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Of the total o f  181 cases , 155 ( 85%) were under 10 years of age and 32 of 
the 37 deaths were among children under 10 years of age . 

Age No . 

< l  
1 4 
5 9 
10 - 14 

15+ 

of Cases 

25 
86 
44 
13 
13 

181 

No . of Deaths 

11 
17 

4 
2 
3 

37 

The over-all case fatality rate was 20% but , among children less than one 
year of age , 44% of those contracting smallpox died . 

All except two of the fatal cases were examined for vaccination scars . None 
showed s cars of primary vaccination .  Of the 144 non-fatal cases , eight had primary 
vaccination s cars . Thi s in a small way embodi es the adoption of primary vaccination 
scar surveys in assessment . 

_ Many households recorded multiple cases attesting to the frequency of spread 
under circumstances of close contact .  

No . of Cases in Famil ies No . of Fami lies 

1 64 
2 13 
3 15 
4 4 
5 2 
6 1 
7 2 

. In November and December 1967 , 1 359 cases ,of smallpox with 667 deaths had 
occurred in East Paki stan and in each month from January to April 1968 , over 1 000 
cases were reported . During this period , 764 cases with 4o2 deaths occurred in 
Chittagong Di strict whi ch lies just across the border .  

The occurrence o f  smallpox i n  14  villages reflects a poor vac cination coverage 
in the area . During the mass vaccination programme in Maungdaw and Buthi daung 
Townships in 1963 , only 66% of the population were vaccinated owing to non
acceptance of vaccination by the peopl e and during the first 3 years of the 
smallpox eradi cation programme ( 1963-1965 ) , only 52% of the population in Akyab 

District as a whole were vaccinated . 
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Even during the outbreak the people , especially womenfolk , were reluctant to 
be vaccinated . A great effort had to be made to convince them of the effecti veness 
of vaccination . Surprisingly enough , acceptance turned out to be very satisfactory 
and finally ,  over 9)% were vaccinated . A total of 1 912 primary vaccinations and 
5 173 revaccinations were given. 

Outbreak in 1969 

A smaller outbreak started during the week ending 1 March 1969 and was brougnt 
under control during the week ending 5 April . There were 68 cases including 11  
deaths . 

Age No . of Cases No . of Dea.ths 

< 1 8 5 
1 4 14 2 
5 9 20 1 
10 - 14 16 1 
15+ 10 2 

68 11 

The majority of cases were again less than 10 years of age . Only 3 villages 
were infected . These villages were not involved in the previous outbreak . 

These outbreaks clearly illustrated the need for international coordination 
of surveillance and containment measures , as well as the need for continuing and 
improving surveillance and containment programmes in countries bordering endemic 
areas . 

A few suggesti ons therefore seem appropriate .  

Suggestions 

( 1 )  Exchange of information by telegram between neighbouring countries 
regarding outbreaks of smallpox should be encouraged , especially outbreaks near 
the border .  Telegraphic information should provide salient epidemiologi cal 
features of the outbreak . 

( 2 )  An "Immune belt" should be created along the border to prevent the 
disease from crossing the frontier from either side . "Import" or "Export " of the 
disease should be prevented at all cost . 

( 3) Periodi cal assessments along the border to ascertain the herd immunity 
of the people should be carried out and remedial measures taken at once . 
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IMPORTATION OF SMALLPOX CASES INro NEPAL 

by 

1 Dr P .  N. Shreshtha 

Nepal is a land-locked country sandwiched between India on the south and China 
on the north. The border between Nepal and China is formed by the high Himalayan 
mountain range , and adjoining areas are sparsely populated .1 The border crossing is 
stri ctly controlled and infrequently used , so that transportation of. smallpox across 
this border does not pose a problem. 

On the other side , there is no natural boundary between Nepal and India .  In 
the adjoining areas is an extensi ve plain ( called Terai ) whi ch is thickly populated . 
People cross the border in either direction very frequently and are unrestri cted in 
doing so . People on both sides of the border belong to the same ethni c group and 
many have relations· and properties on both sides . In addition , a large number of 
Indian labourers come to the Terai during the season of cultivation and harvesting 
and there are many Hindu holy shrines which a large number of Indian pilgrims visit 
every year , parti cularly during special religious periods . 

It is obvious that smallpox can be easily imported into Nepal from India .  
I n  the absence o f  inspection at the border , the probabili.ty of importation becomes 
even greater and , of  course , the Indian states bordering Nepal are known to be 
endemi c for smallpox . 

Cases of smallpox in Nepal have been restricted to the border districts of the 
Terai . All but one case during the last 3 years have occurred in the Terai area. 
In fact , during 1970 , reported cases have been found only in one district in the 
Terai . Transmission of smallpox from India to Nepal has been occurring and we 
have traced the sources of infection to India in a few outbreaks . We have no 
information regarding transmission in the other direction.  

1 Medi cal Offi cer-in-Charge , Smallpox Eradication Project , Kathma�du , Nepal 
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In an outbreak in Belwa , Parsa distri ct ,  the source of infection was traced to 
a village near Sugauli in Bihar , India , where a housewife from Parsa along with her 
children had visited her parents and where there were many cases of smallpox. A 
few days after her return , one of her children became ill on 7 April 1969. The 
disease spread to other members of the household and to 10 other houses in the 
village , resulting in 21 cases and 7 deaths . All the patients were Muslims and none 
had been vaccinated because of religious beliefs . 

A similar outbreak occurred in the district of Rauthat . It began on 21 
January 1969 with an 8-year old boy who had returned home a�er a visit to his 
uncle ' s  house in India 2 weeks earlier. There were altogether 11 cases with 3 
deaths in 6 houses . None of the cases had been vaccinated previously • 

. 
In another outbreak in Morang district ,  there were 3 cases who had never been 

vaccinated and all of them died . All cases were in the same family . The first 
case occurred on 26 January 1969 , the second on 7 February and the third on 24 
February. On 14 January the first case had visited a relative in Forbesganj , India , 
who died of smallpox ·on that day. 

The source of infection in the outbreaks of Kapilvastu district was a smallpox 
patient who was visited in Gonda distri ct , India , by her father and brother in May 
1969 . After their return to Kapilvastu wh�re the father worked in a flour mill , 
the boy became ill with the disease . Some of the people from other villages who 
visited the flour mill contracted the disease which later spread to neighbouring 
villages . In all 133 cases including 21 deaths were reported of whi ch 126 had not 
been vaccinated . The last reported cases occurred in July 1970 . 

To tackle this problem of transmission of smallpox across the border , close 
cooperation and coordination among the concerned officials are required . Priority 
has to be given to vaccination coverage of the border areas to achieve the maximum 
possible level of immunity. There should be a mechanism for immediate reporting 
of outbreaks to a counterpart in the other country so that necessary measures could 
be taken on both sides of the border. All relevant information about the outbreak 
such as the source of infection , chain of transmission , contacts , etc . should be 
exchanged and necessary help and cooperation should be provided without any delay. 
This can be best achieved at the local level . 

We suggest that regular meetings be held at local and at highest levels to 
discuss the problems and to recommend as well as to implement the remedial measures .  
We feel that with close cooperation and with active execution of the programme , 
the problem of the transmission of the disease across the border can be solved to 
mutual benefit . 



INOONESIA 

WHo/sE/71 . 30 
page 111  



WHo/sE/71 . 30 
page 1 1 2  

Introducti on 

THE F.STABLISHMENT OF AN EFFECTIVE REPORTING SYSTEM 
FOR SMALLPOX IN INDONESIA 

by 

Dr A .  Karyadi 1 

When the first waves of Indonesia ' s  big smallpox epid�mi c swept across the 
country with devastating speed in 1947 , the health structure , which was poorly 
organized , understaffed and struggling with innumerable problems , was ill-prepared 
to face thi s disaster . 

An effective coordinating body , whi ch could provide guidance in surveillance 
and reporting activities , did not exist . Consequently , surveillance and reporting 
procedures were inadequate and their importance was generally not fully recogni zed . 

The first serious attempts to organize  surveillance and reporting procedures 
began in 1968 . SEP seminars were held to find a practical and wo�kable solution for 
our many problems . It had become obvious that the solution for our smallpox problem 
did not lie ,  as was formerly ·  believed by many , in mass vaccination campaigns , but in 
the systemati c search for and meti culous follow-up of smallpox cases . Understandably , 
this  called for more effective surveillanQe and reporting techniques . The need for 
reliable and up-to-date reports was badly felt since they would play an important 
role in determining our strategy in our fight against smallpox. 

This paper summarizes the writer ' s  experience during one year as the 
surveillance medi cal officer for smallpox in Indonesia and hi s attempts to improve 
the exi sting reporting system . 

Results 

Before 1968, uniformity in reporting procedures did not exist . There were no 
standard reporting forms . Although the Provincial Health Services were expected to 
report every week to the CLC , only a few compl ied. Complete reports of past years 
are not available at the CLC as , due to careless filing, many reports have been lost. 

In 1968, it was still not possible to obtain a steady flow of good reports . 
However, improvement was apparent. The number of reports increased and their 
Quality, though still far from perfect, improved considerably. The number of missing 
reports was still high. Again, however, many reports for 1968 were lost at the CLC 

1 Medical Offi cer , Surveillance Unit , Directorate General , CDC , Djakarta 
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due to carelessness and no serious attempts were made to complete these reports � 
Feed-back reporting to enhanc e understanding between reporter and receiver was not 
done . 

In 1969. particularly during the last months of the year, our reporting system 
improved c ons iderably . At national l evel , increasing efforts were made to promote 
good reporting . In order to fill the gaps of missing reports , a table was prepared 
by weekly periods of all cases and deaths reported during the year. Thi s tabl e was 
sent to all Provinoial Health Servic es with the request that it be submitted to the 
C� after any error� had been c orrected and missing reports obtainedo Most of them 
responded. All provinces and regenoies of Java now used the new standardized reporting 
forms . At national l evel reports were received with ever increasing frequency and 
regularity . Their quality and rel iability improved. markedly . 

When the final report for 1969 was prepared, only 110 out of the 1 378 
(26 provinc es , 53 weeks ) reports were missing ( 7. 9%) . 

In 1970, all provinc es, with a few exceptions , report regul arly . Missing reports 
are rare . However, beyo�d the c ontrol of the reporters , a small number of reports are 
still unacc ountably lost . 

To give an idea of progress in the completeness and speed of reporting, two 
corresponding periods of time in 1969 and 1970 may be c ompared for eight provinc es . 
On 17 September 1969, a table was prepared of the reported cases for the first 35 
weeks of that year. The same was done on 15 September 1970. In 1969, 138 reports 
out of the 280 ( 8  x 35 weeks ) were missing ( 49.3%) , whil e in 1970 only 15 reports 
(5.4�) were missing (Table 1 ) .  

A c omparison in speed of reporting between 1969 and 1970 i s  presented in Tabl e 2 .  
In 1970, a maximum delay of 3 weeks in receiving reports i s  observed , while in 1969, 
the delays range from 1 to 21 weeks to no report at all .  

At national level the Surveillanc e Unit now possesses good files and most infor
mation, whenever requested., can be produc ed. within a matter of minutes . The inc oming 
reports are carefully c ontrolled. Delays in reporting are checked, and if necessary , 
the provinc e concerned is sent a reminder by mail or telegram. A delay of not more 
than one week for Djakarta, two weeks for the provinc es in Java and three weeks for the 
outer islands is permitted . 

Sinc e 12 May 1970, the CDC ' s  Surveillance Unit has issued a weekly report 
as a feed-baok to all provincial health servioes . These reports are also sent to 
WHO. In the past, only the number of cases and deaths of the preceding week and 
the regenc ies where these cases had occurred were reported . The new reports give a 
complete summary of the entire smallpox situati on of the c ountry 

Di s cussion 

Years of frustration and failure in our early smallpox control activities had 
left a persistent mark on our attitude towards this disease � One had simply become 
accustomed to its continued �resenc e and had reluctantly acc epted it as just another 
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burden that had t o  be carried. People had come t o  believe that nothing could be done 
about it. and the health worker. demoralized by too many failures ,  gradually had become 
indifferent. 

No explanations are needed to understand how difficult it was to change this 
negative attitude . Many regency medical officers, already overburdened with innumer
able equally pressing problems. failed to. or rather. preferred not to recognize the 
importance of the SEP. In many instances the CIX; has had to involve itself directly 
by sending teams of trained young physicians and para-medical health workers into the 
fielda Their task in the field has been to work with local health officials as their 
counterparts in cas e-finding. tracing and in other containment actions and, in the 
office,  to provide assistance in improving administration. Emphasis has always been 

\ 
put on reporting procedures and explaining their importance .  Thus, techniques have 
quickly improved in the field as well as in the office. 

On a higher level the Project Director for the SEP and his staff pay freq_uent 
visits to the provincial health services to discuss their smallpox problems and to 
secure their cooperation in the programme. Whenever possible. the crx:; field workers 
meet at the crx:; once every month to report achievements and to plan the future 
activities . Occasionally, all regency physicians with smallpox problems gather at 

I 
the office of Provincial Health Services to discuss their problems. . 

This example of hard work and determination displayed by the CIX: ' s  field workers 
has not failed to bring results. Local health officials soon improved their techniques 
and have taken pride in their achievements. Reports have improved considerably in 
reliability . and are sent with increased frequency. 

To keep all procedures as simple as possible,  the data required were brought down 
to an absolute minimum: 

1 .  the number of cases and deaths 
2 .  the age groups 
3. the names of infected sub-districts and villages 
4 .  the source o f  infection 

These reports are sent weekly by the Regency medical officer to the Provincial 
Health Services and, exceptionally. a copy is also sent to th� crx:; . The Provincial 
Health Services in turn report to the crx:; every week. 

Difficulties in obtaining a steady flow of good reports still exist. Factors 
which are often mentioned as reasons for late and poor reporting are the following : 

l o  communication problems 
2.  lack of personnel 
3. poor administration 
4 . uncooperative attitude of the population 
5 .  lack o f  sufficient funds 
6 .  lack of collaboration and understanding between health officials -

population - local civil authorities. 

Commu..�ication problems 

One look at the map of Indonesia will soon convince anybody that these 
problems are. to say the least, considerable. The number of isolated areas 
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where postal service and other means o f  communication are poor, i s  indeed 
great. and to expect reports from these areas to arrive in time at higher levels ,  
would appear unreasonable .  However, every avenue for sending reports has been 
utilized. Some kind of link, however weak, always exists between any isolated 
ar-ea and the " outer world" . The smaller a community , the easier it is to find 
reliable relationa s businessmen, sailors , bus drivers , couriers of local civil 
and military authorities, to mention a few. Using the right approach it has 
been possible to involve these people in our reporting system so that they are 
willing to take our reports to the nearest place where postal service is more 
adequate. 

Lack of personnel 

In many instances the so called lack of personnel is not real . Very often 
it turns out that the number of personnel is quite sufficient. Improvement of 
the organization and supervision of personnel results in more effectively 
functioning Health Services . 

Poor administrati on 

Very often poor administration was the real problem. Frequently, no 
particular person was responsible for reporting; many persons attempted to do 
the job - often incorrectly - and, w�en errors occurred, no one could be held 
accountable. A c oncise Job description was the solution to this problem. 

Uncooperative attitude of the population 

As the eduaational level of Indonesia ' s  population is still very low, many 
are still ignorant of the bASics of disease mechanics and, in many parts of the 
country, smallpox is still considered to be some sort of sacred disease. With 
the right approach through village and religious leaders , school teachers and 
other members of the community who are held in high esteem, much was achieved. 
School children have been particularly helpful in volunteering important informa
tion leading to case detection. 

Lack of sufficient funds 

Perhaps one of the most serious problems was the lack of sufficient funds . 
Unfortunately very little could be done about it. However,, it wa's possible to 
overcome a considerable part of this problem by carefully selecting priorities 
and by planning a well thought out strategy. 

Lack of collaboration and understanding between health offi cials _ 

population - civil authorities 

Our attempts to build an efficient surveillance and reporting system 
undoubtedly depended a great deal on our abil ity to secure and maintain a good 
relationship with the population and . civil authorities . A workabl e collaboration 
between all three parties was established. Of importance was the involvement of 
the health worker himself in the local social l i fe and his partic ipation in all 
major events . particularly in meetings routinely held among village heads . In 
this manner he made sure that smallpox problems were always discussed. 
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Summary 

Before 1968, Indonesia had no efficient surveillance and reporting system. 
When the SEP wa� initiated in 1968, the need for rel iable and up-to-date reports was 
badly felt .  

I n  1969, reporting improved considerably , particularly during the last months of 
the year, and, in 1970, even greater improvements have been noted both in the speed 
and c ompleteness of reporting. Although there have been many probl ems and obstacles, 
most of these have been abl e to be overcome succ essfUlly . Frequent and cl ose c ontact 
between SEP staff and health workers at all levels as well as c ivil authorities and 
others have been of major importanc e .  
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TABIE 1 
NUMBER OF MISSING REPORTS FOR THE ' FIRST 35 WEEKS 

FOR 8 PROVINCES IN 1969 AND 1970 

Provinc e 1969 1970 

Sulawesi Sel atan 5 I 1 

Sumatra Atjeh 35 5 
Sumatra Barat 19 3 

Sumatra Djambi 21 1 

Sumatra I.ampung 10 -

Sumatra Riau 28 1 

Sumatra Selatan 9 1 

Sumatra Utara 11 3 , 

Total : 138 15 

TABIE 2 

NUMBER OF MISSING REPORTS AFTER THE LAST REPORT 
RECEIVED FOR 1969 AND 1970 

Provinc e 1969 1970 

Sulawesi Selatan 5 1 
Sumatra Atjeh 35 3 
Sumatra Barat 1 3 
Sumatra Djambi 21 1 

Sumatra Lampung 10 -

Sumatra Riau 2 1 
Sumatra Selatan 10 l 

Sumatra Utara 11 3 

Total : 95 13 
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West Java province has been one o f  the most important endemic areas for 
smallpox in Indonesia. The province has a population of more than 21 million 
at an average density of 466 persons per krn2 . Administratively it is divided into 
20 regencies and 4 municipalities . 

Smallpox has been endemic in all parts of the province since 1948 . An 
estirate of completeness of smallpox notification made by a scar survey in February 
1968· revealed that less than 7% of the cases occurring in 1967 had been· notified to 
the provincial health services . 

The smallpox eradication programme begap. in July 1968 ; surveillance-containment 
activities were gradually improved and reinforced. The result of these activities 
was a dramatic increase in reported smallpox incidence . In 1969 , 11 966 smallpox 
cases were reported from West Java. This represents 68% of all reported cases in 
Indonesia or nearly a quarter ( 22�) of the world incidence . In the entire province , 
961 out of 3 772 villages (25%) were infected . Escalation of actiVities soon 
brought results , and by the end of 1969 , one regency had reported its last indigenous 
cases . In 1970 , up to week 4o ,  19 regencies and 4 municipalities notified 4 387 
cases . During this 4o week period , smallpox in 15 regencies and 4 municipalities 
has one by one been brought under control ( Table 1 ) .  

* Director , Smallpox Eradication Project , Ministry of Health , Djakarta 
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I n  the course o f  the programme , several approaches i n  the strategy and tactics 
of eradi cation methods have been applied and evaluated in our search for the most 
effi cient methods to interrupt smallpox transmission in this province . 

This paper summarizes the princi.pal findings in 3 regencies , each of whi ch 
has been approached in a different manner . 

Methods 

Routine vaccination 

Routine vaccination has been carried out in West Java since the inception 
of the smallpox eradi cation programme by newly assigned personnel at the rate 
of one vaccin�tor per subdistrict with an average population of 50 000 . The 
"dual system" has been employed. However , the execution of this scheme. has 
been extremely unsatisfactory. 

Surveillance-outbreak containment 
I 

In the beginning , surveillance-outbreak containment activities were poor. 
Only a minority of cases were reported to the regency health services due to 
incomplete reporting at village level . Containment measures. were not eff�ctetj. . 
properly and there was no systematic effort to trace cases in villages outside 
those in whi ch the reported cases were residing.  

Backlog fighting 

In July 1969 efforts were made to eliminate the backlog of susceptible 
individuals which was increasing with alarming speed due to newborns , infiux 
of migrants and poor routine vaccination .  To achieve this goal and continuing . .  
our east-west strategy of area priority , 4 teams were recruited for each of 

. 

7 regencies bordering Central Java. The task of each team , consisting of 5 
vaccinators and a team leader , was to perform primary vaccination exclusively. 
Thi s campaign was called the "backlog fighting operation" , which was done house 
to house and village to village . 

Many outbreaks were discovered during this operation .  However , due to 
the fixed · vaccination schedule and some administrative obstacles , the T jirebon· · ' 

Regency teams could not properly perform simultaneous containment activities . 
When the campaign was over , transmission of smallpox was still continuing on a 
large scal e .  

Backlog fighting synchronized with surveillance-containment action 

In October 1969 , the approach was modified and backlog fighting was 
synchroni zed with surveillance-containment activities . This programme was 
initiated in 3 other regencies with the highest smallpox endemi c�ty· (Bandung , 
Sukabumi , Tjiandjur ) under direct supervision and guidance from SEP headquarters . 
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One mobile team was ·stationed i n  every regency t o  reinforce the . surveillance
containment activities . 

Detection by active search for cases and outbreak containment measures 

A third approach was implemented in December 1969. Investigation at this 
time revealed that Bogor Regency was the main focus of smallpox. Considering 
the high cost of the backlog fighting operation and the limited financial 
resources available , a decision was made to set up a solid surveillance
containment system without backlog fighting in Bogor Regency.  

An additional number of personnel was recruited to  reinforce the existing 
fire-fighting team. They were trained in the field and afterward sent to 

. priority areas for active case detection. This resulted in the detection of 
many previously unknown outbreaks and a great number of cases (Table 1 ) . 

Additional mobile fire-fighting teams were then sent out into the field 
to assist the local teams . 

Main Findings 

TJirebon Regency - Backlog fighting not synchronized with surveillance
containment activities 

The backlog fighting operation started in Tjirebon Regency in week 29 and 
ended in week 46 ( 1969) with an interruption of 3 weeks in between. During 
the 15 week operation the teams visited 188 287 households in 294 villages and 
performed 57 163 primary vaccinations . 208 cases were detected in 24 villages . 
The total man-days needed for this operation was 2 025 . 

Independent assessment indeed revealed that this operation had succeeded 
in reducing the backlog of unprotected children. The percentage of unprotected 
children below 1 year was reduced from 83% to 26%, for the 1-4 year age group 
from 36% to . 11%, and for the 5-14 year age group from 3% to 2% (Table 2 ) .  

In spite of the higher immunity level in these ,  the most susceptible age 
groups , transmission continued on a large scale . This became evident only 
2 days after finishing the backlog fighting operation when 12 mobile teams 
from other provinces in Java were concentrated in TJirebon Regency for a 2 day 
containment exercise . Seven out of 69 suspected villages visited by the teams 
were found to be still infected . The 165 notified cases from 31 villages after 
further investigation of the teams , increased to 283 cases , of whi ch 12 were 
acutely ill . 

Two WID short term consultants set up an effective surveillance-containment 
system during their assignemnt in this regency 2 ' 3 . A systematic search for 
smallpox cases was carried out in 82 of 294 villages . The surveillance
containment activities started in week 41 ( 1969) and during 34 weeks , 516 
additional cases were found. Finally , in week 21 ( 1970 ) TJirebon Regency 
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became free from smallpox . 
were 3 430 . 

The total man-days needed to control smallpox 

Bandung Regency - Backlog fighting synchronized with surveillance
containment action 

The escalation of both activities began in week 44 ( 1969) . The backlog 
fighting operation ended in week 18 ( 1970 ) , 26 weeks after its initiation.  
Surveillance-containment operations were conducted simultaneously to  interrupt 
smallpox transmission .  Bandung Regency reported its last cases in week 27 . 

401 490 households in 242 villages were visited by the backlog fighting 
teams and 163 194 primary vaccinations were performed ; 565 cases in' 74 villages 
were detected during these activities . The total man-days needed to control 
smallpox were 4 020 .  

Bogor Regency - Detection by active search for cases and outbreak 
containment measures 

Escalation activities for this regency started in week 51 ( 1969 ) . Based 
on a reported outbrea� in one of the subdi stri cts , one mobile team from 
headquarters had been sent out for fact finding . On further investigation 
18 of 24 subdistricts were found to be infected. 

During a period of 42 weeks , 166 out of 328 villages were visited by 
investigators of the containment teams in an active search for cases . 101 
vi llages were found to be infected and 2 101 smallpox ·cases were detected . 
15 175 primary vaccinations were performed during the period. The total 
man-days expended were 1 802 . 

In week 43 , 3 vi llages were still known to be infected. However , 
smallpox incidence had dropped almost to nil and within a matter of months it 
is expected that there will be no cases . 

Proportion of unprotected children 

To obtain information concerning the vaccination status of the most 
suscepti ble age groups , scar surveys were carried out in these 3 regencies in 
October 1970 . The results of these surveys are presented in Annexe 1 .  
Despite the fact that there are almost three times as many unprotected 
children in Bogar as contrasted to Bandung and Tjirebon , smallpox incidence 
has diminished as rapidly in Bogar as in the other two regencies . 
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It was known that in 1967 less than 7� of the oases occurring in West Java 
appeared in the statistics1 • The all-Java mobile team exercise in 1969 in Tjirebon 
Regency further emphasized the incompleteness of case notifi cation . Escalation of 
activities by an active search for cases in Bogor Regency resulted in the detection 
of a great number of additional cases , thus revealing the incompleteness of routine 
case notifi cation .  

However ,  i t  has been shown that i n  endemic areas , where notification is very 
incomplete , an active search for smallpox cases coupled with proper containment 
measures , have proved to be sufficiently effective to eradi cate smallpox. 

It was evident that efforts to obtain a high immunity level in endemi c areas 
without effective detection and proper containment activities failed to interrupt 
smallpox transmission .  On the other hand , intensive case detectior. and proper 
containment measures interrupted smallpox transmission even in populations with 
low immunity levels . 

As far as routine vaccination is concerned , the rest.ilts of scar surveys in 
Bogor Regency and the assessment of the backlog fighting in Tjirebon Regency have 
revealed that routine vaccination is not the most important factor in achieving 
smallpox eradication .  

The reinforcement o f  effective surveillance including active case detection 
and proper containment action is the solution to counter the present smallpox 
epidemi c situation. 

Summary 

Taking West Java as an example ,  the author demonstrates that proper 
surveillance-containment action brought smallpox under control in a short period 
while on the contrary , routine vaccination and mass vaccination campaigns had little 
effect in interrupting smallpox transmission.  
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TABLE 1 

WEST JAVA - DISTRIBUTION OF SMALLPOX CAS:&! BY REnENCYMUN!CIPALITY BY FOUR-WEEK PERIOD , 1969 AND 1970 

No. of 1969 

No. of cases 

RFXJENCY/ Pop. cases 1970 ( t o  Weeks 

MUNICIPALITY { ooo ) 1969 week 40 ) 1-4 5-8 9-12 13-16 17-20 21 -24 25-28 29-32 33-36 37-4 0 41-44 . 45-48 49-52 1-4 5-8 9-12 13-16 

1 .  TJ1am1s 1 218 334 - 47 31 52 32 38 25 38 38 1 29 3 - - - - - -

2 .  Su bang 947 112 21 14 2 2 - 24 15 7 21 12 12 l l - 21 - - -

3� Indramaju l 037 875 12 176 156 67 130 96 17 14 28 42 65 27 26 31 8 3 l -

4 .  SUKABUMI 
Mun. 95 25 4 l 4 1 8 4 - - 2 l l l 2 - 3 - 1 -

5.  Tasikmalaja 1 221 324 19 22 19 65 23 18 10 19 19 18 21 26 38 26 16 2 1 -

6. Kuningan 633 534 19 79 44 25 46 36 13 11 4 36 112 121 l 4 16 l 2 -

7 .  Se rang 862 39 l - 1 - l l - 7 - - 2 8 5 14 - - l -

8.  TJIREBlN 
Mun. ·185 54 5 9 - 7 17 5 4 - - - 1 - 5 6 l - - 4 

9. Madjalengka 770 379 28 117 22 43 11 9 3 7 9 38 20 67 17 16 13 8 6 1 

10. Sumedang 634 208 16 8 29 23 10 15 22 18 10 9 12 19 23 10 14 - 1 1 

1 1 .  IDGOR Mun. 176 78 19 8 11 6 2 12 9 1 - 13 5 8 ! 2 1 10 4 2 3 

12.  �jU;ebon* l 088 849 102 24 10 50 70 54 10 9 . ,,, 4, 42 174 l Q? 150 51 21 12 16 

13. l"SWang 1 003 262 104 47 44 11 24 38 15 6 16 l2 20 5 �;;> 11 10 5 48 22 

14 . Purwakarta 350 308 130 7 83 33 26 25 8 7 2 13 57 1 23 23 82 12 19 6 

15 . BANDUNG Mun . 1 164 329 87 65 25 32 13 9 13 5 8 37 37 43 20 22 15 27 18 10 

16. Tjiandjur 1 077 l 908 436 60 176 45 146 l85 206 80 278 110 65 308 116 133 198 69 61 68 

17. Garut l 107 497 10 98 51 108 82 36 6 22 17 23 7 11 11 25 - - - -

18. Bande** 1 891 l 161 441 50 100 4c 93 11 294 18 65 83 107 97 llh ,, 1 ".>C: , .,,, 8"; 7"'; 

19. §Gka4lhl1 l 156 2 310 627 210 214 217 96 216 127 129 160 125 223 102 87 404 156 269 120 ')0 

20. Lebak 522 373 57 117 86 26 - 1 33 - 12 27 27 2 30 12 3 7 13 4 

21 . Pandeglang 529 87 49 - 15 18 2 19 1 - 6 - - 17 9 - 3 9 9 -

22. Bekasi 832 110 48 62 17 11 - 1 - 6 - 1 - - - - 3 12 - -

23. Tanggerang 1 022 286 159 25 8 6 - 2 6 - 17 I 
- 12 60 126 24 14 58 ) 5 

24 . Rnuor*** 1 570 524 1 993 75 20 42 46 70 64 6o 37 7 6 6 - Ql oQl 48<; 272 ;2q 

TOTAL 21 089 11 966 4 387 1 321 1168 930 878 999 I 901 524 770 ! 657 884 1107 793 1034 1153 1123 679 592 

* T j i ri bo:1 Regency - Backlog fighting - "eeks 29-46 ; Surveillance- containment act i v i t i es started in week 41.  

* *  Bandung Regency - Backlog fighting - week 44 ( 1969 ) t hrough week 18 ( 1970 ) wl t h  surveillance- contai nmer.t act ion. 

* * *  Begor Regency - Active search for cases and outbreak containment began i n  week �l . 

1970 

Weeks 

17-20 21-24 25-28 

- - -
- - -
- - -

- - -
- - -
- - -

- - -

- - -
- - -
- - -
- - -

1 1 -

14 5 -

9 2 -

9 8 -
32 8 -

8 2 -
1 7  1 11 
12 3 8 
13 4 2 
13 6 1 

- - -

23 6 29 
162 11" 147 

313 161 198 

29-32 33-36 

- -

- -

- -

- -

- -

- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
3 -

l 10 
6 2 

21 11 
5 10 

74 16 

110 49 

37-40 

-
-

-

-

-
-
-

-
-

-
-

-

-
-

-

-

-

-
-
-
-

1 
6 
2 

9 
"2 � IJQ 0 ro ---... "' .... "' ., ...____ 
"' ;::; 

"' 0 
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TABLE 2 

TJIREOON REGENCY - SUMMARY OF BACKLOG FIGHTING ASSESSMENT 
AUGUST - SEPTEMBER 1969 

No . with No Unvac- % Take % Unprotected 
Examined Take Take cinated Rate Before Operation 

Age Group ( A ) 

1 year 446 

1-4 years 1 350 

5-14 years 1 Boo 

TOTAL 3 596 

Formula for calculation : 

E = 
B 

B + C 
x 100% 

F = B +
A

C + D x 100% 

G = C + D x 100% A 

( B) ( C )  ( D ) ( E ) ( F ) 
-

265 6 110 98 85 

337 20 129 94 36 
27 2 30 93 3 

629 28 269 96 26 

% Unprotected 
After Operation 

( G ) 

26 

11  

2 

8 

w 0 
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SUMMARY OF SCAR SURVEYS IN CHILDREN UNDER 15 YEARS OF AGE IN 
THREE REGENCIES OF W:EST JAVA PROVINCE, OCTOBER 1970 

1 .  TJIREEDN REGENCY ,  29-30 October 1970 

Age group No . 

< l  year 
1-4 years 

5-14 years 

Total 

2 .  BANDUNG REGENCY,  29-30 October 1970 

Age group No . 

'( 1 year 
1-4 years 

5-14 years 

Total 

examined % Unprotected 

1 457 28 
3 084 11 
3 801 6 

8 342 12 

examined % Unprotected 

1 185 44 
3 508 12 
3 787 7 

8 480 14 

3a . EDGOR REGENCY - less endemi c areas , 6-10 October 1970 

Age group No . examined % Unprotected 

< 1 year 924 86 
1-4 years 3 092 46 

5-14 years 3 669 . 23 

Total 7 685 39 

3b . EDGOR REGENCY - highly endemi c areas , 6-9 October 1970 

Age group No . examined % Unprotected 

< 1 year 1 210 66 
1-4 years 3 825 32 

5-14 years 4 531 18 

Total 9 566 30 
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Introduction 

THE TWENTY YEARS AND THE TWENTY MONTHS 

by 

1 Dr R .  P.  Arbani 

Smallpox eradication , a dream of 20 years1 was realized in 20 months in the 
province of Central Java . In this paper1 we have endeavoured to analyse the factors 
responsible for our apparent success in interrupting smallpox transmission . 

Central Java has a population of 22 . 8  million with an average density of 719 
persons per square kilometre .. It borders the provinces of East and West Java as 
well as the Indian Ocean and the Java Sea . The province consists of 35 administrative 
areas : 29 regencies and 6 lJ1Wlicipalities . 

Central Java wa� free of smallpox between 1939 and 1948 but the disease was re
introduced during our war of independence . Smallpox subsequently spread throughout 
the province and during the period 196.3 to 19671 an average of 25 of the 35 areas 
reported cases annually . Since 19681 when Indonesia joined a world-wide eradication 
programme under the auspices of WHO, cases declined sharply . As of October 1970, 
no cases had been reported from Central Java since April 1970 (Fig . 1) . 

Methods 

To illustrate the developments that made eradication possible1 the period before 
the programme started (1963 to mid-1968) is compared with the period after . 

l 
Medical Officer, Smallpox Eradication Progr&lllllle ,  Central Java (Semarang) 
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Man powers Before the start of the smallpox eradication · progr.amme, six coordinators .. 

nurses with little epidemiological background, were responsible for smallpox control 

activities in the province . One supervisor in each administrative area was 
responsible for the vaooinators .  The supervisors worked under the guidance of the 
coordinators . .Each vaccinator was responsible for a population of about 150 000. 
He was supposed to make a complete round for primary vaccination every 3 months ., 
while revaccinating all persons in his area once in three years . 

Beginning with 1968 the following changes were introduced. Every vaccinator 
was ma.de responsible for only about 40 000 persons . While the system of supervisors 
was not changed,, the ooordinators were replaced by four "Advance Teams" .,  each of 
which was usually led by one full-time physician . The same personnel used formerly 
for mass vaccination were used for pa.rt-time containment teams . 

Means s Fina.nee and supplies were the main limiting factors before 1968. To increase 
mobility., WHO provided various means of transport . Locally produced freeze-dried 
vaccine totally replaced liquid and room-dried vaccine which had been employed 
previously� OUr nationally-produced vaccine has been routinely evaluated by the 
WHO Reference Laboratory and has consistently met WHO standards . To ensure that 
vaccine would be available 'at no charge to all the population., the central government 
purchased and distributed all vaccine . The central government also took financial 
responsibility for containment teams that had previously been paid by the local 
governments.  

Strategy: Between 1963 and 1967 .. control activities consisted primarily of ma.ss
vaccination campaigns . Although about 25 million vaccinations were performed in 
the period, reported cases were higher at the end of _this time than at the beginning. 
In 1968, the number of int'ected administrative areas was 26 but the number had nearly 
doubled in comparison to the 1963-67 average . 

In 1968., the handling of vaccine became subject to stricter rules with regard to 
permissible time of storage without refrigeration and bifurcated needles were intro
duced. 

By the beginning of 1969 a few administrative areas in the north-west of the 
province were found to constitute the principal problem. A mass campaign was 
organized which was aimed at children ne·v-er previously vaccinated (back-log ) .  Although 
more than 61 000 vaooinations were performed., transmission continued. A scar survey, 
conducted in June 1969 on the occasion of a WHO assessment ., indicated that herd immunity 
in Central Java was indeed high {Table 1 ) .  However., it was surprising to find that 
East Java, in spite of a lower level of immunity, had already eradicated smallpox . 

After this last mass campaign., we put increasing emphasis on well supervised 
containment activities . All Advance Teams were concentrated in the problem area in 
August 1969. Although in the course of the following operations only 54 000 additional 
vaccinations were given by the containment teams , cases decreased from 147 in August 
to 31 in December 1969. Since May 1970, no cases have been detected. 
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TABLE 1 

EsrIMATED NUMBER OF CHIIDREN m JAVA WITHOUT POCKMARKS 
OR VACCINATION SCAR, JUNE 1969 

Under l year 1 - 4 years 5 - 14 years 

Area 
Est . Unpro - Est . Unpro - Est . Unpro-
pop.  tected pop.  tected pop.  tected 

(000) No. (000) No . (000) No . 
1969 (000) � 1969 (000 ) % 1969 (000) % 

1 .  West Java 693 499 72 3 024 l 119 37 5 123 871 17 
2 .  Central Java 735 301 41 3 206 224 7 5 433 · 54 1 
3 .  East Java 871 470 54 3 802 760 20 6 442 322 5 
4.  Djakarta 129 71 55 563 18 3 954 57 6 
5 .  Jogjakarta 89 26 29 390 12 3 661 1 -

(WHO Assessment Team Report, June 1969) 
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LOW LEVEL TRANSMISSION OF SMALLPOX IN A WELL VACCINATED AREA 
PASAR MINGGU , DJAKARTA , INDONESIA (FEBRUARY-AUGUST 1970 )  

by 

1 Mr William Emmet 

Introduction 

In August 1970 , a death in the administrative unit of Pasar Minggu { population: 
14 367 ; area : approximately 20 sq . km. ) was reported to a team which was conducting 
a scar survey to assess the level of smallpox vaccinations within the municipality 
of Djakarta , Indonesia . A subsequent investigation revealed that the patient had 
most probably died of smallpox and that it would be necessary to investigate further 
to find the extent and source of che outbreak . The results and conclusions of this 
further investigation are the subject of this report ! 

Summary of Findings · 

As of the date of the investigation , 29 August , 19 cases of smallpox had been 
di scovered (Table 1 ) ,  representing at least 11 generations , with the first case 
occurring on 28 February 1970 . Five cases were still active and one additional case 
developed in the following week . After containment actions., no further cases were 
reported . 

Source of infection and transmission pattern 

As the first case occurred six months before the outbreak , it was diffi cult 
to determine the origin of this case . However , it is possible that the source was 
in the village of Balaikampong which is approximately one kilometre from the 

1 
WHO Operations Officer, Smallpox Eradication Programme , Indonesia 
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first case (Fig. 1 )  acros s the Tj iliwung Rive r .  This village reported 38 cases 

of smallpox during week 38 of 1969 but no cases since that time .  However, as the 

reporting system in this area i s  not optimum, it is -possible that during the final 

months of 1969, and during January 1970, several cases remained unreported in 

Balaikampong. These unreported cases could have served as a link to Pasar Minggu . 

Balaikampong was investigated but we were unabl e to uncover any additi onal oases . 

Referring to Figure l ,  the twenty oases represent a slow steady transmission 

over a twenty-one week peri od. As shown in Figure 2 ,  the infected houses were 

usually 50 to 300 metres from each other. Infection spread slowly through the 

area as a smouldering c ontinuous chain of infection. 

Nine o ases resulted from intra-familial transmission while the remaining 

10 cases ( excluding the first case ) were transmitted by personal vis it to 

infected households . In the 13 separate households infected, there were 80 
residents , of whom 26 had never been vaccinated . All 20 cases came from the 

group of 26 who bad never been vacc inated . 

Age Group 

Number of 

c ases 

TABIE 1 .  AGE DISTRIBUTION OF CASES 

Less Than 
1 Year 

2 

1-4 Years 5-14 Years 

11 5 

Level of protection before containment 

More 'Jhan 

14 Years 

2 
! 

The August scar survey (Table 2) which wa& compl eted before c ontainment 
action was taken, indicates that 12% of the children under age 15 were unprotected 

( e . g .  bearing no vaccination scar and having no pockmarks ) and were thus suscep

tible to smallpox. As this age group in Indonesia represents only 40% of the 

total population and as most adults in Indonesia have at one time either been 

vaccinated or bear pockmarks , it can safely be stated that the proportion of 

unprotected persons of all ages in Pasar Minggu was a great deal lower than the 

above-mentioned 12%. 
· 

TABIE 2 .  SCAR SURVEY - PASAR MINGGU, DJAKARTA , AUGUST 1970 

Age Group Perc entage No . of 
Unorotected Persons .<:!.een 

Less than l year 61% 48 

1-4 years 20% 270 

5-14 years 2% 181 

Total 12% 499 I 
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Conclusi ons 

The results of the investigation of the outbreak in Paaar Minggu clearly 
illustrate that the following concepts require consideration in an eradication 
programme : 

1 .  A high level of protection against smallpox within an area is no guarantee 
against future transmission of smallpox among those persons still Wlprotected. 
Additionally, it is possible for smallpox to establish itself within such an area 
by maintaining a l ow but steady level of transmission. 

2 . Precise investigation, thorough containment measures, regular follow-up 
visits and c ontinuing surveillance must take precedence over routine vaccinations . 

3. Areas surrounding former reported cases of smallpox must be considered 
as possible areas of transmission and should, c onsequently, be surveyed at regular 
interval s .  

3 

2 

1 

0 
week 

FIGURE 1 

PASAR MINGGU , DJAKARTA , INDONESIA 
SMALLPOX OUTBREAK , 1970 - EPIDEMIC CURVE 

D 1 case fRl 1 death 

l 

34 36 

*first reported case 
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PASAR MI NGGU, DJAKARTA , INDONESIA ·  SMALLPOX OUTBREAK, AUGUST 1970 
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Introduction 

SMALLPOX IN DJAKARTA RESIDFNCY, 1970 

by 

Dr R. Hartohusodo ( Na Hok Tjiang)* 

In May 1968 a WHO-assisted smallpox eradi cation project started in Java and 
Bali and " advance teams11 headed by a physician were created in June 1968. A team 
responsible for Djakarta Residency became operational in November of that year and , 
in January 1969 , " fire-fighting teams" headed by a nurse started their operations 
in each regency . 

Djakarta Residency extends to the east and the west of Djakarta municipality. 
It has a population of about 3 8oo 000 and is formed of 5 regencif!S which in turn 
consist of subdistricts ( population approximately 6o 000 ) composed of a number of 
villages . 

Although mass vaccination was done in 4 villages of Purwakarta Regency , no 
such programme was conducted in the rest of Djakarta Residency. In the beginning , 
the advance team concentrated on supervision of routine vaccination while contain
ment measures by the regencies received only occasional help. 'lhese priorities 
were reversed at the beginning of 1970 . At that time , the author started to have 
regular meetings with the project directorate about the tactics of containment . 

Data collected between weeks 1 and 27 of 1970 are presented in this paper. 

Methods 

From the beginning of 1970 onward every o�tbreak was recorded and enumerated 
according to the time when the report arrived at the residency office . Available 

* Leader of the Advanced Team , Smallpox Eradication Project , Djakarta , Indonesia 



WHO/SE/71 . 30 
page 1 35 

recoz'Cis in residencies and regencies were also used . ;u1 outbreak was defined as 

the reported ooourrenoe of one or more smallpox cases in one k ampung , the admini 

strative subdivision of a village with a population of about 2 000 . 

Results 

During the first 27 weeks of 1970 , 371 caBes , including 57 deaths , were recorded . 
Ninety-five percent of the smallpox cases of known age were 14 years or younger 

( Table 1 ) .  There were no signi fi cant differences by sex.  Case-fatality rates were 

15% overall but were twi ce this high among children under 1 year of age . Of the 207 
patients for whom the vaccination status is known , 179 ( 86%) had no vaccination scar 

(Table 2 ) .  No deaths occurred among those previously vaccinated . 

Out of a total of 60 sub-districts , cases were reported in 25 . On the average , 

cases were recorded during a period of 2 . 1  weeks in an outbreak . However in 71% 
· 

of the outbreaks , cases were reported during one week only ( Table 3) . In two out

breaks , cases occurred over a period of more than eight weeks . 

An average of 5 .2  cases was found i n  each outbreak ( Table 4 ) . One thi rd of 

the outbreaks had one case only.  

The source of infection could be determined in 76% of the outbreaks ( Table 5 ) .  
Of those for which a source of infection could be determined , 30% were traced to 

another regency. Most of these transfers were caused through transmission within 

extended families . 

Discussion 

These investi gations show a hi gher proportion of cases among children of less 

than 15 years ( 95�) than is reported in other countries and hi gher , in fact , than 

in West Java as a whole (Table 6 ) . 

Although the case-fatality rate was much lower than that found in :East Pakistan , 

it was somewhat higher than that found in West Java and much hi gher than is reported 

from Brazil (Table 7 ) .  The di fference in relation to West Java could be due to more 

complete reporting of deaths in Djakarta. 

Thi s study confi rmed again that vaccinated persons are less likely to die of 
the disease and much less likely to contract the disease . It is noted , in fact , 

that the vaccination status of the 15 cases up to 4 years of age i s  doubtful because 
some cases vaccinated during the incubation period with takes were reported as cases 

with vaccination soar . 

More than 70% of the outbreaks were reported during one week only and more than 

8o% of the outbreaks consisted of 10 or less cases . This i s  nearly identi cal with 

the 82� found by G. Heiner et al (West Pakistan ) in 120 outbreaks but it contrasts 

with the results reported by Glokpor from Togo who found only 28% of 25 outbreaks 

to have 7 oases or less . 
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The causes of two failures in containment ( Table 5 )  were in one instance due 

to non-acceptance of vaccination and , in the other , due to difficulties to reach 
the place in the rainy season. Although the source of infection was not found in 
24% of the outbreaks ,  analysis of the remainder shows that 30% of the outbreaks were 
traced to another regency. In the study by Glokpor , 15% of outbreaks resulted 
from introductions from other areas . Overall , we calculate that about 13% of our 
cases were transferred from known sources , 4% were transferred from sources still 
unknown , and 83% were indigenous cases . 
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TABLE 1 

SMALLPOX CASES AND DEATHS BY AGE 

Age Cases Deaths Fatality 
Rate ( %) 

<� 37 12 32 

1-4 159 26 16 

5-14 127 14 11 

15+ 18 

Unknown 30 5 17 

Total 371 57 15 

TABLE 2 

DISTRIBUTION BY VACCINATION STATUS AND AGE OF SMALLPOX CASES 

Age 

"-. 1 

1-4 

5-14 

15+ 

Unknown 

Total 

Vaccination No vaccination Status Total Scar Present Scar Unknown* 
- ' 

Cases Deaths Cases Deaths Cases Deaths Cases 

3 0 25 5 9 7 37 

12 0 85 6 62 20 159 

12 0 62 1 53 13 127 

1 0 7 0 10 0 18 

- - - - 30 5 30 

28 0 179 12 164 45 371 

*The new type of reporting does not include the vaccination 
status . 

Deaths 

12 

26 

14 

0 

5 

57 
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TABLE 3 

NUMBER OF WEEKS DURING WHICH CASES OCCURRED IN OUTBREAKS 

Outbreaks % 

1 week 47 71 

2-4 weeks 13 20 

5-7 weeks 4 6 

8-18 weeks 2 3 

Total 66 100 

TABLE 4 

NUMBER OF CASES PER OUTBREAK 

Outbreaks % 

1 case 22 33 

2-5 cases 21 32 

6-10 cases 13 20 

11-36 cases 10 , 15 

Total 66 100 

TABLE 5 

SOURCE OF INFECTION OF OUTBREAKS 

Outbreaks % 

Di fferent kampung 14 28 

Di fferent village 13 26 

Different. sub-district 8 16 

Different regency 15 30 
Unknown 16 

Total 66 100 



Age 

� l  
1-4 

5-14 

15+ 

TABLE 6 

WHo/sE/71 . 30 

page l 3 !=l  

COMPARATIVE PERCENT DISTRIBUTION OF CASES BY AGE GROUP 

Djakarta * ** 
Residency West Java Brazil 

11% 11% 14% 

47% 45% 22% 

37% 33% 37% 

5% 11% 28% 

*** East **** West 
Pakistan Pakistan 

8% 

20% 

39% 

32% 

7% 

22% 

39% 
31% 

#----- �-·---�� ··�·-,-· ---·-- . 

*P . A .  Koswara , 1970 . Smallpox Eradi cation progress report . 
**WHO Surveillance Report No . 18 , 1969 . 

***WHO Surveillance Report No . 35 , 1969 . 
****G . Heiner et al , 1967 , WHO/SE/69. 13 .  

TABLE 7 

COMPARATIVE CASE-FATALITY RATIOS BY AGE GROUP 

Djakarta * ** *** East 
Age Residency West Java Brazil Pakistan 

<'.. 1 32% 14% 5% 70% 

1-4 16% 11% o . 6% 42% 

5-14 - 11% 5% 0 . 2% 14% 

15+ 4 . 5% o . 6% 12% 

Unknown 17% 6% 

*P. A .  Koswara , 1970 . Smallpox Eradication progress report . 
**Garibaldi , Suzart , Rodriguez , Ponce de Leon ( present conference ) 

***WHO Surveillance Report No . 35 , 1969. 
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Introduction 

WHAT WENT WRONG IN LONING? 

by 

l Dr R .  P.  Arbani 

The farming hamlet Loning (population 1500) is part of the sub-district 
Petarukan (population 85 000) and is situated between the main road DJakarta
Surabaya and the Java Sea. In September 1968, shortly after the beginning of the 
smallpox eradication programme in Indonesia, a part-time fire-fighting team started 
work in the area.  It was responsible for containment in 13 sub-districts . A 
full-time advance team started action in February 1969. It was responsible for 
coordinating all eradication activities in Petarukan and 78 other sub-districts . 

Smallpox had been reported from the sub-district of Petarukan since 1967 . 
Petarukan has 72 ha,.rnlets , 18 of which were known to be infected ir{ 1969. Of the 
100 cases reported in that year, Loning contributed 22. The first case occurred 
early in 1969 when a servant b�ought the infection from a neighbouring hamlet . 
Although repeated containment actions were taken in 1969, transmission continued 
for many months . As this was unlike what our containment teams had experienced 
elsewhere , the team was somewhat demoralized. An analysis .of the reasons for 
failure are described in this paper.  

l Medical Officer, Smallpox Eradication Programme , Central Java (Semarang ) 
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Reports of cases in this area usually come from the population and are forwarded 
by the civil administrator and checked by health personnel . !Xiring the outbreak, 
:;4 cases were recorded, of which 12 were discovered during our investigations (Fig. 1 ) .  
Interviews of the population revealed that there had been fear of forced isolation 
of cases which explains the hesitation to report cases . Additionally, some cases 
had not been reported because the population had not suspected smallpox. Finally, 
poor cooperation between the people and the village chief, who was not liked by the 
villagers , undoubtedly contributed to the problem of reporting as well as the 
efficacy of containment measures .  

Containment 

Timing 

· Four containment actions were . taken during the year 1969. The first action 
had been taken by th� part-time fire-fighting team, while the advance team did the 
others . Only one out of four containment actions was taken during the week when 
cases were reported. Th� other three were done 1, 5 and 10 weeks after the last 
reported case . In fact , it turned out that the last two actions were undertaken 
as a part of outbreak containment in neighbouring hamlets . No containment action 
was taken between weeks 12 and 26 although cases had been reported in weeks 17, 20 
and 21 . However, some vaccinations may have been given without being recorded. 

Coverage 

Until the fourth containment action, none had ever covered the population of 
the hamlet effectively. The number of vaccinations given was 209 in week 6; 388 
in week 12 and 281 in week 26. Only in August , 1 456 or 98 per cent of the total 
population was vaccinated. IUring this same period., 9 per cent of the population 
of the area of which Loning is a part, received primary vaccinations on the occasion 
of 3 visits by the routine vaooinator and by one mass campaign. The population 
interviewed gave the following reasons tor the poor coverage . 

a )  Four of vacoinated children getting fever. 

b )  The vaooinator did not always turn up for the appointments in spite or being 
announced and expeoted. 

c )  Those that had been vaccinated during one action were reluctant to be 
vaooinated again. 
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Follow-up 

No documentation was available to check this aspect of containment . It is 
known, however, that at least once the investigator sent to do follow-up was content 
with the information received from the _village chief that no new oases had occurred, 
instead of visiting the houses of the patients . The information given by the 
village chief subsequently proved to be wrong. 

Epidemiological characteristics 

No exceptional features that would make eradication impossible were revealed 
during the investigation. However, the tradition of visiting related patients 
by whole families was an important factor in the maintenance of transmission. 
Although hundreds of vaccinations had been performed around each case , transmission 
continued among neighbours (Fig. 2 ) .  

Discussion 

A number of shortcomings were uncovered in the analysis . However, lest we 
be too critical, it should be kept in mind that this hamlet was just one of a great 
number of critical areas . This one was looked at with a magnifying lens to expose 
all weaknesses , many of which would normally escape attention.  

In the outbreak, a single containment action with complete coverage of the 
whole population constituted one approach to stop transmission.  This was done in 
week 31 and transmission stopped after 2 incubation periods . However. looking at 
the map and pattern of transmission, one concludes that satisfactory coverage of 
the affected house and immediately adjacent houses during any of the containment 
actions in the first half of the year, would have interrupted transmission of 
smallpox in the hainl.et . There was no reason, however, to expect success in Loning 
with earlier half-hearted efforts which were delayed in being instituted. 

Perhaps the most important single fault was our failure to identify the problems 
promptly and to correct them by technical guidance . The b4;!st system cannot work if 
it . is not well supervised. 

Summary 

Lack of success in smallpox eradication inevitably has a good reason. In the 
Loning outbreak, surveillance was weak as shown by the fact that 40 per cent of the 
cases were discovered in the course of investigation. Containment action was usually 
delayed and the coverage j,nsufficient . Contrary to instruction, follow-up action 
did not necessarily assure a personal check of the house of the patient and his 
neighbours . Finally, it is clear that supervision and technical guidance are the 
most important parts of any eradication effort � 
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LOCATION OF 34 SMALLPOX CASES IN HAMLET LONING . 

SUBDISTRICT PETARUKAN , CENTRAL JAVA , 1969 
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Introduction 

OBSERVATIONS DURING SPECIAL INVESTIGATIONS IN RAJASTHAN 

by 

1 Dr Mahendra Singh 

Rajasthan, which has accounted this year for 29 per cent of the smallpox 
cases in India, is bounded on the south and north by two highly endemic states -
Gujarat (21 per cent of India' s  smallpox cases ) and Haryana (15 per cent ) ;  on 
the east by Uttar Pradesh and Madhya Pradesh and on the west , by Pakistan. 

The successful implementation of the programme has been complicated by a 
scattered population, frequent drought and famine conditions with resulting large 
scale migration, superstition leading to res istance to vaccination,  unapproachability 
of certain areas during monsoons and difficult desert terrain . 

Since the start of the programme , there has been a " zigzag" type of inc idence 
in Rajasthan but the case rate per 100 000 population has always been above f ive 
(Table 1 ) .  

1 Deputy Assistant Director General of Health Services (Smallpox Eradication ) ,  
Nirman Bhavan, New Delhi 



TABIE 1 

CASES PER 100 000 POPULATION, 1963-1970 

Rajasthan 
Year 

No . of Cases Cases per 100 000 No . of Cases 

1963 3 370 15 . 6  83 423 

1964 1 994 8 .9  40 265 

1965 1 683 7 . 3  33 402 

1966 1 695 7 . 4  32 616 

1967 4 5o6 18 .7  84 902 

1968 1 923 7 .7  35 179 

1969 1 439 5 . 6  1 8  981 

1970 *(3 200) 12 . 5  * ( 12 000 ) 

* 
Projected incidence in 1970 

India 
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cases per 100 000 

17 . 9  

8 . 4  

6 . 8  

6 . 5  

16 . 6  

6 . 7  

3. 5 

2 . 2  

I 

While India in 1970 is recording the lowe st inc idence of smallpox in its history , 
nearly the opposite is true of RaJasthan. Of four Indian smallpox patients , one 
is from Rajasthan . Through June , 2 404 cases were reported as against 962 cases 
in 1969 during the same period. In 1970. most cases were reported from 9 of 26 
districts,  as has been true in previous years . Two of these 9 di&tricts were 
visited to study the implementation of the programme . 

Principal Observations 

State level 

A Deputy Director is in charge of the programme , assisted by a ful l  time 
Assistant Director . Despite full -time concern for the programme , further efforts 
in supervision are required as illustrated by the fact that all vacc inators checked 
in the field were still working with the rotary lancet despite previous instruction 
for immediate adoption of use of the bifurcated needle s .  Primary vacc ination 
targets had been fixed for all workers but implementat ion has not been sati sfactory . 
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Year 

1967 

1968 

1969 

1970 
(June ) 

TABLE 2 

VACCINATIONS - 1967-1970 - RAJASTHAN STATE 

Primary % of Re- <f, of 
Vacc inat ions Populat ion vac c inations Population 

915 000 3 � . _,, 2 303 000 9. 4 

1 265 000 i+ . 9 1 893 000 7. 4 

1 037 000 4.o l 587 000 6 .2  

721 000 2 . 8  1 156 000 4.5  

To vaccinate newborns only, the number of primary vaccinations that would need 
to be performed would be equal to at least 4 per cent of the population, but in 
none of the years noted are the figures substantially above those for primary 
vac cinations for the entire populat ion (Table 2 ) . Further , if the take rates 
obtained in primary vacc inations in this state { 80-90 per cent ) are considered, 
the absolute numbers are further reduced by 10 to 20 per cent . 

Di strict level - Alwar District 

Alwar Di strict , (population 1 300 000) is mainly rural and is surrounded by 
highly endemic districts . The district has 14 blocks , ( populatio� of 80 000 to 
100 000) ,  439 Panchayats and 1 924 v illages . The population is mostly agricul
turist . There is no large industry or construction work . 

The programme is hampered by the fact that one -sixth of the area is flooded 
during monsoons . Additionally, Muslims constitute about 40 per cent of the 
population , s izeable n�bers of whom are resistant to vacc ination .  

The Principal Medical and Health Officer has delegated his authority for 
public health activit ie s ,  L1cluding NSEP, to the District Health Officer who is 
assisted by a health educator and two full -t ime para-medical assistant s ,  each 
responsible for the implementation of NSEP in 7 blocks . There is also a mobile 
squad of 5 vaccinators , ut ilized for routine vaccination work in Alwar City . 

Properly stored freeze -dried smallpox vaccine is ut il ized exclusive ly . 
Refrigeration ,  however, is a problem . There are 8 refrigerators in the district : 
2 at Headquarters ( 1  out of order ) ; 6 at Primary Health Centres (5 out of order ) . 

The disease is firmly entrenched and explosive outbreaks have occurred in 1967 
and 1970. After 1967, efforts had been made to intensify the primary vaccination 
campaign .  The decline in the number o f  revaccinations , particularly in 1970 when 
the highest incidence was reported, indicates that containment efforts must be 
incomplete (Table 3 ) . 



· TABIE 3 

VACCINATIONS - 1966-1970 - AI.WAR DISTRICT 

Primary Vaccinations Revaccinations 

Cases Year 
No . � of No . '/J of 

(000) Population (000) Population 

1966 50 3. 8 164 12 .6  64 
1967 42 3.2 78 6. o 171 

1968 70 5 .3  74 5 .6 62 

1969 76 5 . 8 67 5 .2 45 

1970 67 5 . 1 68 5 .2 301 
(June ) 
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Cases per 
100 000 

4 .9 

13.0 

4 .7 

3.4 

22 . 8 

The Panchayat Secretary, who is responsible for immediate reporting of smallpox 
cases to the primary health centre , rarely performs this function. Cases are mostly 
reported by malaria workers ,  vaccinators , Gram Sewaks , Patwaris and Block Development 
Officers . 

On receipt of reported oases by the Primary Health Centre , the vaccination 
supervisor visits the affected village and takes "necessary control measures" 

without further supervision. Epidemiological investigations , tracing of the source 
of infection, cross notification and containment measures are ineffective . Follow 
up visits are rare . 

IA.lring July 1970, five outbreaks of smallpox were reported to the District 
Health Officer, respectively 46, 10, 10, 52 and 29 days after the onset of the first 
case . During August 1970, there were not· only marked delays 1n reporting but 
further delays in initiating action . After a delay of over 3 months , the occurrence 
of cases in one village was brought to the notice of the District Health Authority 
on 4 August .  No action had yet been taken on 21 August .  

After completion of the investigation, the vaccination supervisor reports the 
number of oases and deaths . This is transmitted by post in a weekly consolidated 
statement to the District Health Authority who forwards the weekly report to the 
State Statistics Section and to the State NSEP . There is no cross-notification 
in case of importations . 
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Subsequently, monthly reports which include additional cases discovered are 
sent only to the state NSEP which transmits this data to the national NSEP . The 
State Health Authorities c onsider the NSEP data as the most accurate . The State 
Statistics Section also sends a report weekly to the National Statistics Off ice 
and, after 3 weeks , another "final report" . 

Block level - Govind Garh Primary Health Centre (Alwar District ) 

Population, 100 000; number of villages, 178. The Chief Medical Officer is 
assisted by a full-time Vaccination Supervisor and four vacc inators . Apart from 
the vaccinators , other health staff are supposed to perform vacc inations according 
to set targets . Vaccination and smallpox incidence data pertaining to the years 
before 1969 were not available . Four different sets of incidence data were 
available for 1970 and the data were completely different from those recorded at 
the District Headquarters . 

Various places were visited from where the latest reports of smallpox cases 
were received. 

Thekda-Ka-Bans village : (population, 2291 37 households ) .  In addition to 13 
cases known to the Primary Health Centre, 17 cases were discovered on investigation, 
including 2 acutely ill cases . The age , sex and vaccination status of the cases 
is shown in Table 4. 

TABIE 4 

CASES BY AGE , SEX, VACCINATION STATUS - THEKDA-KA-BAN1S 

Age 
Males Females Total Vaccinated 

Unvac-
Unknown (years ) c.inated 

<:. 1 3 2 5 0 3 2 
1 - 4 8 3 11 0 7 4 
5 - 14 6 7 13 0 13 0 
15+ 0 1 l 0 1 0 

Total 17 13 30 0 24 6 

All cases occurred among the unvaccinated and 29 of the 30 cases were among 

those less than 15 years of age . 
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The outbreak had been notified at the Primary Health Centre level on 4 August .  
Containment efforts were undertaken by the Vaccination Supervisor on 5 and 6 August . 
He performed 50 primary vaccinations and 26 revaocinations and detected 13 cases . 
Another visit was made on 12 August, during which he performed 4 more primary 
vaooinationa . 

A house-to-house visit was undertaken . In the village lived a total of 229 
persons of whom 176 (TI per cent ) were contacted during the survey . Of those 
contacted, 21 (12 per cent ) were still unprotected and 79 (45 per cent ) had not 
been vacc inated in the course of the containment measures • 

. 
Out of 37 households , 12 households (nearly one-third ) were affected. Four 

of these ,  with 13 oases , were situated in a semi-circular fashion with their doors 
opening to a 00111Don compound. A fifth house , with 3 cases ,  had common walls with 
these . Three households , with 2 oases each, formed a second cluster . A third 
cluster consisted of 4 houses with a total of 8 cases . 

A summary of the findings in these three clusters is shown in Table 5.  

TABIE 5 

CASE AND IMMUNITY STATUS OF RESIDENTS - THEKA-KA-BANS 

No. of No. of 
Cluster 

Persons Persons Persons Persons Un pro- No . of 
Enumerated Contacted with with tected Cases 

Scars Pockmarks 

I 32 31 {97%) 13 ( 42% )  2 0 16 

II 15 13 { 87�) 5 (38%) 2 0 6 

III 37 19 (51%) 10 (5�) 0 3 8* 

Total 84 63 (75%) 28 (44%) 4 3 30 
(48% ) . 

* 
includes 2 deaths and 2 acutely 111 cases 

Of 84 persons living in the three Clusters , 63 were contacted. Of these , 28 
had vaccination soars , 4 had pock marks , 3 were unprotected and the remaining 30 
had smallpox . 
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The peak of the outbreak occurred in the first week of Jul.y as shown in 
Figure 1 .  

FIGURE 1 

CASES BY WEEK - THEKDA-KA-BANS 
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The first case experienced onset of fever in the first week of May . The 
7 year old child had frequently visited the main marketing town , Mauzpur , about 
1 mile from the village . The case which oc curred in the first week of June was 
the younger brother of the first case . 

At the beginning of the outbreak at least 105 of the 229 persons in the village 
were unprotected but despite overcrowding (llld a most unsatisfactory vacc ination status, 
only 30 persons were infected in over 3 months . This indicates. the very slow but 
steady transmi ssion of infection .  However, smallpox transmission in Clusters I and 
II was eventually so complete that out of 44 persons contacted, 22 had either 
vacc ination scars or pock marks while the remaining 22 unvaccinated persons had 
c ontracted smallpox . In Cluster III, active transmission was still going on . 

To trace the source of infection for the first case in the village , the 
investigations were continued in Mauzpur Town (population 5 000 ) .  

Mauzpur Town : The Primary Health Centre data indicated that there had been four 
case s ,  and that the f irst case , an unvacc inated 3 year old boy, had experienced 
smallpox in the last week of March . Investigation revealed that in his compound, 
3 children (2 years of age and twins 3 months of age ) most probably had died of 
smallpox in April . In a compound 50 metres away, three chiidren (2,  2 and 1 year 
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of age respectively ) had suffered from smallpox. One child had become ill in 
the first week of February four or f ive days after reaching Mauzpur from Imlali 
village where smallpox cases were reported to be occurring . The other two 
children suffered from smallpox later in February. Seven other cases , including 
three deaths , were discovered in three other compounds . 

In this brief investigation, 14 cases (all unvaccinated; 7 deaths ) were 
detected and only 4 of these were recorded by the Primary Health Centre . This 
outbreak was notified to the Primary Health Centre on 16 March about 1-1/2 months after 
onset of the first case (Fig. 2 ) .  

FIGURE 2 

OCCURRENCE OF CASES BY WEEK - MAUZPUR 
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As a containment action, 350 primary vacc inati ons and 28 revaccinations had 
been performed. There were no follow-up visits and the last case , according 
to Primary Health Centre records , occurred in the first week of March . No attempts 
were made to find additional cases . The infection remained smouldering in Mauzpur 
and this subsequently was responsible for ·the outbreak in Thekda-ka-Bans . 

Malawali Village : 'The villagers in Thekda-ka-Bans had reported that cases of 
smallpox were occurring in a nearby village , Malawali (population 800) which has 
sectors X, Y and z .  Sector X has 7 compounds with 2 to 5 houses in each compound 
and s ix separate houses lying adjacent to each other . In all , there are 29 
households with 158 persons all of whom belong to the Bhilai Community . This is a 
low socio-economic group, resistant to vaccination, who wander over a wide area 
in search of a livelihood . Sector Y is 50 metres distant and consists of 246 
persons , residing in 35 households . Sector Z9 consisting of 46 households and 
320 persons , is about 50 metres from Sector X. A house-to-house visit was 
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undertaken in all sectors and it was determined that at least 9 per c ent of the 

persons were unprotected . The disease was found to be loc alized to Sector X ,  
the Bhilai Community (Table 6 ) .  

TABIB 6 

CASES AND INMUNITY STATUS OF RESIDENTS - MALAWALI VILLAGE 

No . of 
No. with 

No.  with 
No.  of 

No. No . of 
Sector House-

No . Con- Vac c i -
Persons tacted nat ion 

Pock- Unpro- Smallpox 
holds marks tected Cases 

Scars 

x 29 158 85 55 12 6 12 
y 35 246 91 53 25 13 0 
z 46 320 164 123 28 13 0 

Total 110 724 340 231 65 32 12 

In Sec tor X, 85 of 158 persons were contacted, of whom 55 ( 65 per c ent ) had 

scars of vac c ination and 12 ( 14 per cent ) had pock marks . Of 55 protected 

persons , 16 had just re cently been vac c inated by rotary lancet and the wounds were 

secondarily inf ected . Six persons , mostly children , were still unprotected; 12 
' 

cases of smallpox were detected. All cases were less than 15 ye ars of age and 

11 of the 12 were among girls (Table 7) . There was no informat ion about thi s 

outbreak at the Primary Health Centre . The area vacc inator had visited this 

village on 11 and 22 August but had not reported these cases . 

TABLE 7 

SMALLPOX CASES BY AGE , SEX , VACCINATION STATUS - MALAWALI VILLAGE 

Age 
I Un-

Male Female 
I 

Total Vac c inated (years ) vaccinated 
Unknown 

<. 1 1 0 1 I 0 1 0 

1 - 4 0 5 5 0 3 2 

5 - 14 0 6 6 0 5 1 
I 

15+ 0 0 0 0 0 0 
�� ............ -... 

Total 1 11 12 0 9 3 
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The first case in this outbreak occurre<i j n  an mvaccinated 8 year old girl 
who became ill on 10 June , 2 days after her arrival from Intka village where the 
child had gone with her mother to stay with her maternal uncle . In Intka, her 
uncle ' s  daughter and son, aged 3 and 6 years respe ctively, both unvaccinated, were 
confirmed to have had smallpox in late May . 

In Intka village , there were 412 persons in 62 households . out of 244 persons 
contacted, there were eight cases of smallpox and 45 persons who were unprotected. 
The outbreak in Intka had smouldered unnoticed since the last week of March. There 
was a strong indication that the infection had crept into Intka from Ramgarh, a 
nearby village known to have been affected during February and March . Limited time 
prevented further tracing of the chain of transmission • 

.fIGURE .2 

OCCURRENCE OF CASES BY WEEK - MALAWALI VILLAGE 
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The outbreak in Malawali was particularly interesting as the disease remained 
localized among the Bhilai c ommunity despite a similar vaccination status in 
Sectors Y and Z ,  thus demonstrating again that intimate contact is necessary for 
transmission . The spread of the disease was extremely slow (Figure 3 ) .  During 
73 days , smallpox affected only 12 children in Sector X, in spite of the fact that 
16 of the 59 persons contacted were unprotected. Thus , even in an area with a 
poor vaccination status , the transmission of smallpox was found to be unbelievably 
slow.  

District level - Nagaur District 

This district (population 1 200 000) is surrounded by other endemic districts 
and has been declared as famine-affected since 1968. One-fourth of the population 
in the rural areas moves out of this district from February onwards and returns 
in August/September . Most move to nearby states to earn their livelihood as 
labourers while about 5 per cent go to other districts of Rajasthan . The majority 
are illiterate and resistance to vacc ination is quite pronounced. About 15 per 
cent to 20 per c ent . .  of the population is Muslim and some have relatives in West 
Pakistan whom they often visit . 
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The District Medical and Health Officer has delegated his authority for NSEf' 
to  the District Health Officer , who is also responsible for other public health 
activities . He is ass isted by a full-time health educat·:>r . 2 para-medical 
assistant s ,  and a sanitary inspector who apart from other public health activities ,  
supervises the work of 5 vaccinator posts , 2 of which are filled . 

The progress  of vacc inat ion and the trend of smallpox inc idence is reflecterl 
in Table 8. 

Year 

1967 

1968 

1969 

1970 
(June ) 

TABLE 8 

VACCINATIONS - 1967-1970 - NAGAUR DISTRICT 

Primary 
% of Revacc inat i on s  % of Vaccinations 

(000) Population ( 000 ) Population 

39 3 . 2  96 I 8 . o  I 
62 5 . 1 110 9 . 0 

27 2 . 2  76 6 . o  

y� 2 . 8  98 s. o 
-

Cases per 
Cases 100 oco 

132 11 . 0  

50 4 . 1  

56 4 . 6  

273 22 " 7  

-
I In 1969, the primary vacc inat ion performance was at its lowest comprising 

2 . 2 per cent of the population ,  which is only half the expected number of new 
births . Only 6 per cent of the total populat i on was revac c inated, indicating 
that c ontainmer.t action wc.s very limited . 

On receiving informat ion about the o.:! currence of cases,  the block level 
supervisor investigates and carries out whatever c ontainment action he thinks is 
best without guidance from supervisors . ·Follow-up visits are rare . If the 
supervisor c onfirms an outbreak of smallpox, he fills out an investigation report 
ar:d the Medical Officer in cha.rgF> of the Primary Health Centre sends it to the 
district level by ordinary post s f ollowed by a monthly inc idence report . Supple
mentary informati on is said to be transmitted to the s tate level . From the 
district level , no L�formation ;  however, is sent to the state statistics office . 

Data were available for 269 of 273 cases reported up to June 1970: 37 ( 14 
per cent ) were under 1 year ; 74 (28  per cent ) were 1 to 4 years ; 141 (52 per 

cent ) were 5 to 14 years and 17 ( 6 per cent ) were over 15 years . Only 39 cases 
( 14 µer cent ) had occurred in toi,.ms while the remaining cases were from rural 
areas . All 11 Primary Health Centres had reported cases . 
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Maulasar has . a  population of 130 000 living in 153 villages . The MOC, 
Primary Health Centre , is assisted by a sanitary inspector who is responsible for 
all public health activities , including the NSEP . There are 3 vaccinators 
responsible for rural areas and one vaccinator for Didwana, the only town in the 
block. Smallpox incidence and vaccination data maintained by the Primary Health 
Centre were different from those seen at the district level .  The take rate in 
primary vaccinations was only 84 per cent . Virtually no information was available 
regarding the vaccination status of the 27 cases recorded. 

The most recent cases had been reported on 28 July from Supka village 
{population 800) - 12 cases and 2 deaths . The first case occurred on 24 April but 
the outbreak was not reported until 98 days later . As a containment effort , 88 
primary vaccinations and 188 revaccinations had been performed. 

A house-to-house visit was undertaken in the village and an additional 13 cases 
were discovered. In the course of the house-to-house visits , 13 per cent of those 
examined were found to be unprotected (Table 9) . 

TABIE 9 

SMALLPOX CASES BY AGE, SEX, VACCINATION STATUS - SUPKA VILLAGE 

Age Male Female Total Vaccinated Un- Unknown vaccinated 

< 1 4 1 5 0 1 4 

l - 4 3 5 8 0 4 4 

5 - 14 7 4 11 0 10 1 

15+ 1 0 l 0 0 l 

Total 15 10 25 0 15 10* 

* 
includes 6 deaths 
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The first case occurred in a 4-year-old unvaccinated girl in the last week 
of February (Fig . 4 ) .  During the first week of February, a family from a 
migrant population, the Kanjars , camped in the village . Amongst them a girl was 
reported to have been suffering from severe smallpox . · After 6 weeks they moved 
to an unknown destination . This Kanjars family entertained with tricks , music 
and songs which facilitated their close contact with the village children. The 
incidence reached a peak in late July, when 7 cases occurred. At this time , the 
disease was reported to the Block Development Officer , who reported to the Primary 
Health Centre on 1 August ,  5 months after the occurrence of the first case . 

The Supervisor and vaccinator performed 88 primary vaccinations ( 11 per . cent 
of the population) and 188 revaccinations and detected 12 cases and 2 deaths . No 
follow-up visits were made . Active transmission of the disease continued. 

In this village , 81 per cent of the population had either been vaccinated or 
had evidence of having suffered from smallpox but active transmission was continuing, 
confirming again that there is no fixed percentage �f vaccination coverage after 
which transmission of smallpox will not occur . Clearly, early reporting and 
prompt institution of effective containment measures ,  is the only way to arrest 
the transmission of the disease . 

Points for improvement of the programme 

The most critical need is to develop the surveillance component of the 
programme . 
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a ) The report of smallpox cases i s  delayed and cases of smallpox are not 
reported to the Primary Health Centre even when they come to the notice 
of health staff . Containment efforts are half-hearted and without 
guidance . 

All peripheral workers of both public health staff and other government 
departments should be asked as a matter of routine to enquire during 
their visits to the villages about any case of "fever with rash" and 
it should be inunediately reported to the Primary Health Centre . 

b ) The MOC, Primary Health Centre , along with the vaccination supervisor 
should himself visit the affected areas :  

- to diagnose the disease ;  

- to complete the epidemiological investigations and to trace the source 
of infection as far back as possible and to discover additional cases ;  

- to direct the containment action and to arrange the proper care of 
patients ; 

- a house-to-house visit should be undertaken beginning from the affected 
house and all possible efforts should be made to contact and vaccinate 
the entire population of the village without regard to a previous 
history of vaccination . In the face of an outbreak, no contra
indication to vaccination exists ; 

- the vaccination supervisor should stay in the affected area until the 
above is  accomplished; 

- there should be weekly follow-up visits for 6 weeks after the occurrence 
of the last case . 

c )  The MOC , Primary Heal.th Centre , shoul.d immediatel.y inf orm , by the quickest 

means possible , the District Health Officer of the details of the investi gat ion . 
The District Hea:lth Officer , with the supervisors and the "flying squad" , 
should visit the affected areas for close supervision and intensification of 
containment efforts . 

d) District level supervisors , particularly, should seek the source of 
infection and the chain of transmission, so that a ''hunt" can be organized 
and containment measures initiated at all foci of infection.  

e)  Cross notification should immediately be effected to the concerned health 
authority in other districts of the state and a copy of the same should be 
given to the state programme officer . 
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f )  In case the importation has been traced to another state , a copy of 
"cross notification" should also be sent to the programme officer at the 
Central level . 

Since,  at present, health officers have no uniform procedure for reporting 
of cases of smallpox to the state and central level , it is  urgent that a detailed 
circular be issued from the state level to all District Health Officers educating 
them about the correct procedure of reporting . 

Special efforts are required also in regard to vaccination . 

a)  Though top priority has to be accorded to primary vaccination,  par
ticularly in those under 15 years of age, revaocinations ARE NOT TO BE. 
NEGLECTED. All efforts should be made to achieve the annual set target 
of 20 per cent of the total population in revaccination .  

b )  Supervisors should ensure that the multiple puncture technique is 
utilized by all vaccinators . 

c )  Problem areas and populations should be identified and special programmes 
instituted , 

d)  Tour programmes of the vaccination staff including the supervisors should 
be planned well in advance and copies of the programme should be sent to all 
concerned. 
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DEVELOPMENT OF THE SMALLPOX SURVEILLANCE PROGRAMME 
IN ANDHRA PRADESH STATE, INDIA 

by 

1 
Dr M. C .  Apparao 

Andhra Pradesh is  the largest of the southern states of India with a population 
of 42 .7 million living in 20 districts (Table 1 ) .  The state is known to have 
been endemic for smallpox for centuries . · Reported cases and deaths due to small
pox from 1956 to 1970 are shown in Table 2.  The National Smallpox Eradication 
Programme was launched in the state during the last quarter of 1962 with the 
object of vaccinating at least 80% of the population by the end of 1966 . During 
that period 6 . 44 million primary vaccinations and 38.58 million revaccinations 
were performed . The total number of vaccinations (44 . 02 million ) was greater 
than the population . This is due to the fact that some revaccinations were 
repeated. 

Even after the mass vaccination programme , the inc idence of smallpox continued 
at a high level wit� 8679 and 7951 cases reported during 1967 and 1968 respectively. 
It appeared as though a high level of herd i�ty alone could not effect ively 
limit the transmission of smallpox . Persistence of infection for more than 24 
months in some of the districts was a main problem that required irrmediate attention . 

The Problem 

In�ensive efforts were made to search for the reasons for persistent transmission . 
Investigations in the field and a critical analysis of epidemic reports for 1967 and 
1968 revealed the following. 

1 
State Officer. in charge of NSEP, Andhra Pradesh State, India 
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Reporting and C ontainment 

The reporting of smallpox cases in almost all villages was nearly complete 
but abnormally delayed. The first case was never detected and until at least 
one death occurred, the outbreak was not reported. There were no serious efforts 
at any level to improve reporting of cases . 

There was usually no delay on the part of health staff in reaching the 
infected village after receiving a report . Within 24 to 48 hours, they reached 
the spot for containment efforts . But by that time , the outbreak was usually 
already on the decline as the available susceptible persons , who were not many , 
had been infected. More important , however , was the fact that infection had 
already been disseminated to other villages and towns . 

Epidemic investigations were defective . The health staff did mass vacc inations 
in the village from which the report came . They would return to their headquarters , 
fully satisfied with the control measures taken . In a few days , however , another 
report would come from a nearby village and the pattern would be repeated. 

The Medical Officers of the Primary Health Centres were neither acquainted 
with proper epidemic containment measures nor were they interested . The contain
ment operations were entirely left to junior paramedical staff and vaccinators 
who , in turn, had little knowledge about the epidemiology of smallpox and proper 
containment measures . 

At the state level , supervision left much to be improved. A staff of one 
Medical Officer with a few clerical assistants, was inadequate to cope with the 
problem . 

Epidemiological Features of Smallpox 

In general , the transmission of smallpox was rather slower than was previously 
thought. Normally, it took many months for an epidemic outbreak to build up to 
a large number of cases . However , explosive outbreaks occurred in a few communities 
who resisted vaccination .  Nearly 80% of persons in some of these communities were 
unprotected. Fishing communities along the sea coast , away from the main population 
centres , were the best example . The smallpox virus found them an ideal host 
population who were not only susceptible but who helped the virus to find new 
susceptible hosts by continuously migrating along the sea coast . Smallpox infection 
could persist throughout the year in these communities by shifting from one settle
ment to another . 

Nearly 66% of the total cases were less than 15 years of age . 
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Through 1965� l iquid c alf lymph was used for vaccinati on but , thereafter , 
freeze dried vaccine replaced the liquid vac cine . The success rate of revacc inations 
with rotary lancet technique us ing free ze dried vacc ine was never found to be more 
than "!1$. 

Exc ept for a few isolated cormnunitie s ,  people generally realized the value of 
vac c inat ion . This trend was espec ially noted among children of school age . 
Children no l onger ran away from vacc inators but c ame f orward to be vaccinated . 
In c ertain urban communities , there was not only an acc eptance but also a demand 
for vac c ination . 

Actions Taken 

Measures to Improve Report ing 

The v illage headman is statutarily responsible for reporting but se ldom 
performs this duty . According to the Public Health Act every guardian or parent 
of a smallpox pat ient should report the infection . However , the people are 
accustomed to hiding c ases ins ide the house . Even the ne ighbours may not know 
that there are smallpox cases next door . People are afraid to reveal the c ase for 
fear of f orceable isol ation of the pat ient in a hospital . Consequent lyJ the village 
headman is not usually aware of the infect ion until a death oc curs . 

Apprec iable progress in report ing is difficult unless the people themse lves 
realize the importance of early reporting . Although health educat ion is the long 
range answer , practical demonstrations of succ essful and effective c ontainment 
measures in the field after a chance early detection of cases was found to be a most 
effective way of educating and motivating the people . 

In addition ,  the following immediate measures were taken . 

{a) Bas ic health workers , malaria surveillanc e workers , auxiliary nurse mid-wives 
and health visitors were instructed to detect smallpox and to report cases immediately . 

(b ) The grampanchayats and school teachers were also requested to report . 

(c ) Printed and addressed red c ards were di stributed for the purpose of report ing .  
Only the name and address o f  the patient and the name of the village had t o  b e  filled 
in . 

Training of District O ff icers and F ield Staff 

Training is c onsidered to be most important . The field staff must know spe c i 
fically what they are t o  do and why they have · t o  do it . Therefore , from 1968, 
training programmes were begun . 
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( a )  All district and deputy district Medical and Health Officers were trained for 
2 days in surveillance,  assessment by scar surveys, methods of supervision and the 
use of the bifurcated needle . 

(b ) All paramedical assistants in eaoh district were trained for 4 days . They 
were trained more intensively as they are the most important persons responsible 
for field work. Elementary knowledge about the epidemiology of smallpox, techniques 
of investigation and containment , scar surveys ,  and the multipuncture technique 
of vaccination were explained. Seminars were conducted in which paramedical 
assistants presented and discussed their field experiences . With the aid of their 
suggestions, detailed job analyses and job descriptions were worked out . 

(c ) Since 1968, groups of 30 medical officers from Primary Health Centres have 
been trained by the Programme Officers in a series of seminars . 

(d )  The Health Education Bureau has been conducting training prograrrunes for Health 
Inspectors and Health Visitors and the Programme officer used this opportunity to 
orient this staff in smallpox surveillance methods and objectives . 

( e )  Besides the above , the Programme officer, whenever he visits a district , has 
been demonstrating the methodology of investigation and containment in actual 
epidemic outbreaks in the f ield . 

Vacc ination of Vulnerable Populations 

As mentioned , vulnerable communities were identified along the coastal areas 
and intensive health education was undertaken in these areas . Appreciable progress 
was achieved in motivating these people . 

Priorities for Vacc ination 

For the remaining population the following priorities were f ixed . 

( a )  Systematic primary vaccination of all infants delivered in maternity and child 
care institutions before discharging the mother . 

(b ) Primary vaccination of all children of the age group 0 to 14 years . 

{ c ) Revaccination of children at the age of school entry (4 to 5 years ) and of 
migrant populations . This priority for revaccination was given because the highest 
number of smallpox cases belonged to the age group 5-14 years (Table 3) . It was 
also observed that the first case introduced into a village was usually a labourer , 
beggar or vagrant . 
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The mul.tipunQture technique of vacc ination was introduced in 1969 and ' 
completely replaced the old rotary lancet technique . The suc cess rate with the 
bifurcated needle in revacc ination was found to be as high as 60 t o  80%. 

Standardization of F orms for Reporting 

The following forms were introduced in 1968. 

{ a ) Primary report 

This is sent by the health inspector directly from the village to the Primary 
Health Centre and to the district within 48 hours after his visit . This indicates 
the confirmation of -diagnosis , magnitude and extent of infection and f ield require 
ments . 

(b ) Daily report 

The health worker sends a daily report indicating the daily inc idence and work 

done . The above reporting is insisted upon with the main obj ect of ensuring that 
no items of investigation are ovarlooked and also to make the Medical Officer aware 
of the progress in containment measure s .  

(c ) Final report 

This i s  prepared after 4 weeks from the date of the last case reported and is 
sent by the Medical Officer to the di strict and includes the full part iculars of 
each outbreak . 

(d ) An epidemiological case sheet for each case , similar to that in ,the WHO Manual ,  
was introduced. 

Job S pec ification and Job Description 

Concerning the surveillance and containment operations , the following specific 
duties were given to the c ontainment team . 

{ a )  Proceed t o  the infected village within 24 hours after rece ipt of report . 

(b ) Identify all cases and prepare contact lists for each case . 

(o ) Commence immediate contact vacc ination on the same day and send primary report . 

(d) Next day commence investigation for detection of other possible cases and 
suspe cted contact s and send daily reports . 
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{e ) List all the villages within 5 miles and begin searching for cases and carrying 
out mass irmnunization . 

(f ) Every day the infected village must be visited during the first week for 
detection of fresh cases and later once or twice each week until 4 weeks after the 
last case . Prepare case sheets for all cases .  

(g )  Prepare a final report giving details of cases ,  sources of infection, lists 
of contacts and total vaccinations done in each village . 

Concurrent Assessment 

A plan was developed for the programme to be assessed concurrently by conducting 
scar surveys every month in each district in a random sample of the population . 
Immediate remedial action is taken wherever defective work is noticed. 

Health Education 

Intensive efforts to educate and motivate the people were launched. 
of education preferred are radio , press and health bulletins . 

Achievements During 1969-70 

Number of Vaccinations Performed 

The media 

Although the same number of vaccinators were working , the total number of 
vaccinations done in the state during 1968 and 1969 declined when compared to 1966 
and 1967, but the number of primary vaccinations increased (Table 4 ) , due to the 
emphasis given to primary vaccinations in the age group of 0-15 years . In 58 
maternity institutions 22 176 neonatal vacc inations were done during the year 1969. 
Neonatal vacc inations are now well accepted in urban communities . 

Inc idence of Smallpox 

In 1969 the state reported the lowest number of smallpox cases ever recorded . 

Only 1893 cases were reported as compared to 7951 cases during 1968 - a reduction of 

75%. Further progress was achieved during 1970 as only 359 cases were reported, 
a further reduction of 80% (Table 5) . 

During 1969, out of the 20 districts of the state , five were free from smallpox 
and during 1970, 12 districts were free . 

While nearly one-third of all cases were reported from urban areas during - 1968, 
not a single case was reported from urban areas during 1970. Hyderabad city, with 
a population of over 1 . 5  million, which was never free from smallpox during any year 
in the past, has recorded no cases for over 21 months . 
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Eight districts reported smallpox in 1970. Outbreaks were due to imported 
cases in two districts ,  Medak and Mahaboobnagar. In Ountur, East Godavari , 
Nellore and Vis�apatnam the infection waa indigenous in f ishing communities . 
In Srikakulam district transmission continued for a longer time due to operational 
failure . Even there ,  no reports of smallpox were received after August .  

Investigation and Containment pction 

Considerable improvement has been noticed in investigation and containment 
activities . Investigation teams have thoroughly searched for all reservoirs and 
hence the number of cases detected has be�n double the number of cases routinely 
notified . The effectfveness of the containment action has been demonstrated by 
the rapidity with which transmission has been arrested in all districts except in 
Srikakulam. In Medak district a singl& imported case was successfully contained 
without secondary t�ansmission .  In Mahaboobnagar district , one imported case 
gave rise to four secondary cases before the health staff detected the outbreak but 
they were able to successfUlly contain the infection after the occurrence of only 
one additional case which was in the incubation period when visited .  

Even though prompt dete ction of the first case and reporting have not been 
improved to the extent desired, the periods of delay have been reduced considerably . 
Efforts are �eing intensified to achieve even more prompt reporting . 

Assessment 

Monthly reviews of the programme are being done at the state level and 
necessary remedial measures are be ing undertaken . Rapid scar surveys are being 
carried out in all··. districts to assess the imnunity status amongst children under 
15 years of age . In these surveys , the number of unprotected children has been 
found to vary from 7 to 2"' (Table 6) .  These surveys have proved to be very 
useful to assess the vaccination work so that tnmediate corrective action can be 
taken . 

Vulnerable P opulation 

With the identification of vulnerable populations , the task of surveillance and 
immuni zation has become easier.·  We now know where the infection is likely to 
appear . All efforts have been c oncentrated on these populations and transmission 
at this moment appears to have been interrupted . 

Summary 

A mass vaccination progranme performed during the period 1963-66 in the state 
appeared to have no appreciable impact in reduc ing the incidence of smallpox . A 
critical study to identify the defects in the programme was made in 1968 and 
corrective action was taken . Rapid progress · oocurred. 
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The important measures responsible for this improvement were : 

( a )  Identification of vulnerable areas and populations for intensified 
efforts . 

(b ) Training of medical and paramedical personnel in surveillance and 
containment measures . 

( c )  Job specification and job analysis of each category of worker and 
standardization of forms for reporting. 

(d)  Concurrent and periodic assessment of the programme . 

( e )  Improved health education measures .  



TABIE l 

ANDHRA PRADESH DEMOCJRAPHIC DATA 

Estimated 

District 
Population 

1969-70 
(000)  

Adil a bad 1197 
Ananthapur 2095 
Ch;ittoor 2269 
CUddapah 1591 
E .  Godavari 3091 
Guntur 3567 
Hyderabad 963 
Karimnagar 1922 
Khammam 1254 
Krishna 2462 
Kurnool 2262 
Mahaboobnagar 1885 
Medak 1455 
Nalgonda 1867 
Nell ore 2410 
Nizamabad 1212 
Srikakulam 2774 
Visakhapatnam 2715 
Warangal 1832 
W .  Oodavari 2345 
Twin Cities 1482 

Total 42 650 
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Population 
Density 

( per mile ) 

160 
239 
327 
227 
624 
519 
690 
354 
172 
615 
2o6 
223 
331 
287 
255 
329 
600 
441 
310 
657 

-
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TABIE 2 

ANNUAL INCIDENCE OF SMALLPOX IN ANDHRA PRADESH ( 1956-1970 ) 

Year 

1956 
1957 
1958 
1959 
1960 ' 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 

Cases Cases per 
Deaths Case Fatality 

100 000 Rate (%) 

7231 23. 5  1409 19. 4  
13669 43. 8  2788 20.4 
20580 61 . 4  4917 23. 8  

6679 19.5 1248 18.6  
7210 20. 6  1467 20.3  
4569 12 . 6  1022 22 . 3  
5272 14 . 3  1251 23. 7  

12454 33. 5  2987 23. 9  
10550 28 . 0  2107 19 . 9  
11229 29.4 2031 17 . 9  

4570 11 . 8  850 18. 6 
8679 22 . 2  1800 20.7  
7951 21 . 0  1436 18.o 
1893 4 . 7  538 17. 8  

358 0 . 9  79 22 . 1  

TABIE 3 

AGE DISTRmUTION OF SMALLPOX CASES COMPARATIVE 
STATEMENT FOR lg68, 1969 AND 1970 

No . of Cases % of Total No . of cases 
Age Group 

1968 1969 1970 1968 1969 1970 

<. 1 884 99 21 14 . 6  6 . 2  7 . 4  
1-4 1459 341 48 24 . 1  21 . 2  16 . 9  
5-14 1653 575 98 27 . 2  35 . 8  34 . 6  
15-29 1296 274 48 21 .4  17. 0 16 . 9  
.30 + 767 319 68 12 . 6  19. 8 24 . o  

Total 6059 1608 283 
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YACCINATIONS - ANDHRA PRADESH STATE - 1962-1966 

Primary Re-vacc i - Total 
Year Vacc inations nations (000 ) (000) (000) 

1962 593 . 5 2250. 8  2844 . 3  
1963 1652 . 6  8637. 2  10289. 8 
1964 1597. l 10654 . o  12251 . l  
19� 1543. 7  11068 . 6  12612 . 3 
1966 1056 .7 5972 . 7  7029 . 4  
1967 1452 . 6  4785 . 4  6238 . 0  
1968 1718 . 9  3510 . 3  5229.2 
1969 1628. 7 1993. 6  3622 .3  



District Jan . Feb . 

E .  Godavari 24 ( 1 )  12 ( 1 )  

Guntur - 2 

Krishna - -

Mahaboobnagar - -

Medak 1 -

Nell ore 6 ( 1 )  5 ( 2 )  

Srikakulam 44 ( 4 )  45 (21 ) 

Visakha- 13 ( 4 ) 1 
patnam 

Total 88 ( 10 )  65 ( 24 )  

Deaths shown in parentheses 

TABLE 5 

INCIDENCE OF SMALLPOX IN ANDHRA PRADESH DURING 1970 

Mar . Apr . May June Jul . Aug . Sept . 

1 1 - - - - -

4 ( 1 )  - - - - - -

- - - - 1 - -

- 1 3 2 ( 1 )  - - -

- - - - - - -

1 - - - - - -

20 ( 7 )  37 ( 2 )  62 ( 16 )  37 (5 ) 16 ( 9 )  8 ( 2 )  -

- 6 ( 1 ) 1 2 3 ( 1 )  - -

26 ( 8 )  45 (3 ) 66 ( 16 )  41 ( 6 )  2 0  ( 10 )  8 ( 2 )  -

Oct .  Nov . 

- -

- -

- -

- -

- -

- -

- -

- -

- -

Total 

38 ( 2 ) 

6 ( 1 ) 

1 

6 ( 1 ) 

1 
12 (3)  

269 (66 ) 

26 ( 6 ) 

359 (79 )  

w 0 



TABLE 6 

RESULTS OF SCAR SURVEYS AMONGST CHILDREN UNDER 15 YEARS OF AGE - 1969 

Name of the No . of Villages No . of Children 
No . Unprotected 

District Surveyed Contacted 

Adilabad 4 265 51 

Chittoor 12 3903 313 

E .  Godavari Municipality lo62 75 

Ananthapur 4 607 74 
Cuddapah 12 1653 220 

Guntur 9 11070 1545 
Krishna 3 926 150 
Kurnool 3 751 178 
Nell ore 3 347 68 
Nizamabad 9 3503 630 
Srikakulam 2 2525 432 
Visakhapatnam 2 1256 124 
W. Godavari 2 ' 476 57 

Percentage 
Unprotected 

19.2 

8 . o  

7 . 0  

12 . 1  

13.3 

13. 9  

16. 2  

23. 7 

19.5 

17 . 9  

17 . 1  

9 .7  

11 . 9  

w 0 
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THE PATI'ERN OF URBAN SMALLPOX - CALCUTTA 

by 

Dr J . K. Sarkar* 

Epidemiologists investigating smallpox outbreaks in villages often find that 
the infection has been carried from the neighbouring towns . The experience of 
the investigators of urban smallpox i s  often Just the opposite ; the bulk of 
evidence indicates that the larger towns form an important reservoir for c ontinuing 
transmis s ion . Various factors prevail ing in towns and v illages affect the 
patterns of smallpox there . 

1 
The World Health Organization emphati cally states that smallpox surveillance 

represents the single most important component of the eradication effort . The 
planning of surveillance must be preceded by a thorough knowledge of the pattern of 
transmiss ion of the disease in urban areas . 

Calcutta is the largest city in the world where smallpox is endemi c ,  and has 
experienced epidemic outbreaks annually at least until recently . The city, with 
a populat ion of about four million ,  is the capital of the State of West Bengal 
( population about 40 mill ion ) . Shown in Table 1 are the reported cases of smallpox 
in Calcutta and in West Bengal State between 1948 and 1960. The yearly fluctuati on 
in inc idence in Calcutta and West Bengal is not parallel . 

* 
Professor and Head of the .Department of Virology , School of Tropical Medi c ine , 
Calcutta 



Year 
Case s 

1948 6 228 

1949 982 

1950 8 087 

1951 8 416 

1952 280 

1953 234 

1954 219 

1955 54 

1956 366 

1957 3 054 

1958 346 

1959 12 

1960 53 

TABIE l 
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SMALLPOX CASES AND DEATHS , 1948-1960 

Calcutta West Bengal ( :inc luding Calcutta ) 

Case Case 
Deaths Fatality Cases Deaths Fatality 

Ratio Rat io 
(%) (%) 

4 895 79 14 492 7 909 55 

578 59 2 737 1 244 45 

5 826 72 22 789 12 268 54 

6 637 79 51 626 2 688 5 

183 65 9 243 3 574 39 

164 70 1 088 513 47 

184 84 2 300 850 37 

45 83 1 126 502 45 

293 80 2 786 l 185 43 

2 056 67 18 612 10 095 54 

262 76 28 069 11 435 41 

6 50 5 941 2 145 36 
-

43 81 1 306 459 35 

With the vacc ination history of the cases unknown, it is diff icult to explain 
why the case fatality ratio is higher in the c ity than in the whole of the state , 
despite our be lief that the percentage vac c inated was higher in the city than in 
the rural areas . Regarding morta lity, a very o ld record proved to be of interest . 
Dr S .  K. Chuckerbutty, a pioneer in the f ie ld of medicine in India, ran a smallpox 
hospital in Calcutta during the s ixt ies of the last century. He had stated that 
the average mortality rate of Ind ian females was 41 . 8% and, of Ind ian - male s, 
was 58. 5%, which are approximately the same rates we observe today� although the 
standard of vac c ine and the vac c inat ion programme have s ince improved tremendous ly .  
The reason for these s imi lar observations may be that smallpox occurs mostly in the 
unvacc inated , and therefore the above two improvements have very little influence 
on mortality rates .  

To discuss the e pidemiology o f  an infectious d isease in the City of Calcutta, 
one must also inc lude the sate l lite towns and industrial areas around the city 
(metropo litan Calcutta ) be cause many c ity re sidents work in those areas and vice 
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versa . The smallpox figures for metropolitan Calcutta, covering 560 square miles 
and having a population of 8 . 7  million and those for the c ity are compared in 
T able 2 .  

TABIE 2 

SMALLPOX CASES AND DEATHS* 

Metropolitan Calcutta Calcutta City 

Year I Case I Case 
Cases Deaths Fatality Cases Deaths Fatality 

I Rat i o  Ratio 

(%) (%) 

1964 350 150 I 43 52 27 52 

1965 750 400 53 105 35 33 

1966 l 080 550 51 160 60 38 

1967 350 100 29 130 40 31 

1968 175 75 43 30 23 77 

1969 620 175 28 268 165 62 I 
* 

Data obtained from Calcutta Metropolitan Immunization Organizat ion 

The case inc idence and mortality in the city run more or le ss para llel to those 
in the metropolitan Calcutta area .  This is expected as the areas are more er lass 
continuous . 

Studies have been conducted on the epidemiological and virol�gical character
istics of cases in Calcutta during the months of lowest incidence • June through 
November, as dete:rrmined by the number of admiss ions in the only infectious d isease 
hospital in the are a .  This period of the year was sele cted because a smaller 
number of cases permitted a more detailed study .  The study, conducted during 1967 
and 1968, revealed the following facts : 

Inc idence and geographical distribution of cases 

There were 38 cases in 1967 and 35 cases in 1968. randomly d istributed through
out the s ix months under study. More than three fourths of the cases occurred :n 
s ix of the 40 postal zones in Calcutta . Almost all pat ients were in low socio 
economic groups . Cases were invariably concentrated in congested "bustees " or slum 
areas, where each room i s  occupied by several members of a family and where sanitary 
cond itions are unsatisfactory. Twelve of the 73 patients were , in fact, beggars or 
foot -path dwe llers . 
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Vac c inat i on status 

Fifty- six of the se 73 patients ( 77% ) had never been vacc inated , and of the 

u�vacc inated, 17 { 3� )  died (Table 3) . Nine patients had had only primary vacci  
nat ion in chi ldhood and two o f  these (25 an d  30 years of age ) died. Eight 
pat ients were reported to have been vaccinated and revacc inated at some time in 
the past ; none died . 

TABLE 3 

AGE AND VACCINATION STATUS OF SMALLPOX CASES AND DEATHS 

No . of Previously 
Unvaccinated 

Cases Vacc:in ated 
Age 

(years ) Cases Deaths Cases Deaths 

0 - 4 12 1 0 11 8 

5 - 14 20 1 0 19 3 

15 - 24 11 3 0 8 3 

25 - 44 25 9 2 16 3 

45 + 5 3 0 2 0 

Total 73 17 2 56 17 
(12%) (30%) 

Sever ity of c ase s and v i rul ence of c ausative v iruses 

TABLE 4 

SEVERITY OF CASES BY AGE AND VACCINATION STATUS 

Vacctnated Unvacc:in ated 
Age 

Confluent Discrete Total Confluent Discrete Total 

0 - 4 1 0 l 9 2 11 
5 - 14 0 1 1 12 7 19 

15 - 24 l 2 3 3 5 8 

25 - 44 3 6 9 8 8 16 

45 + 0 3 3 2 0 2 

Total 5 12 17 34 22 56 
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Over half of the cases (53 . 4%) were confluent, the remainder were discrete ; 
there were no haemorrhagic case s .  Discrete cases occurred most frequently among 
the vaccinated . The case fatality ratio is similar to that observed in each of the 
preceding five years during the off-season period , but lowe r '-:.han that during the 
smallpox season. 

Twenty strains of virus from confluent cases and eight from d iscrete case s were 
testes for virulence in the laboratory according to methods employed by Sarkar and 
Mitra • The percentage of virulent strains was less than that found previously with 
strains isolated from cases during the smallpox season . Thi s  is consistent with the 
finding of a lower case fatality ratio, the absence of hae�orrhagic cases ,  and a lower 
proportion of confluent cases during the off-season months . 

Origin and spread of cases 

From 3 cases in 1967 and 2 in 1968, the case histories suggested that the in 
fection might have been introduced into the city. The wide geographic dispersement 
of some of the cases is not surprising considering the potential of beggars and 
"bustee " dwellers (who are employed as manual workers in d ifferent parts of the c ity) to 
spread the infection widely. This raises the possibility thc:t one may occasionally 
become infected by casual contact with a case , especially if the latter is in a highly 
infective stage at the moment of contact . Furthermore , although the chain of trans 
mission is  usually identified in the majority of instances ,  occasionally one is  tempted 
to consider the possibility, although remote , of transmis s ion by persons with inapparent 
infection or by a symptomless temporary carrier .  

One outbreak was of particular interest . On investigating t� source o f  the 
first case of the outbreak it was found that he had moved from a village , Shibanja 
in Howrah district, about 30 miles from Calcutta. Cases had been occurring there 
since the preceding May when the first case of smallpox came to the village from the 
port areas of Calcutta. Thus it seems that the infection was introduced into the 
village from Calcutta in May 1968 ( i . e .  smallpox season ) , maintained there by perzon
to-person transmission until September 1968, and re -introduced into anothe r part o f  
the city to initiate a small outbreak during the off-season months . 

Conclusion 

Smallpox as an endemic disease in Calcutta is not w i d e s pread and is limited t o  
certain "high risk" groups - dtreet dwe llers, beggars, and s lum dwellers , the majority 
of whom avoid vaccination. Most of the patients are males .  All age groups are in 
volved; children under 15 are not a particular problem, probably because most of 
those born in Calcutta are vaccinated .  Many unvaccinated adults coming to the c ity 
from outside contribute largely to the susceptible groups . The se groups being high� 
ly focal in distribution an:i the total number of patients being rather small, effect, .. 
ive surveillance seems to be a rather easy j ob, and eradicat ion of endemic smallpox 
from the city is a practical proposition. It may be menUoned here that in lgrO t o  
date only six smallpox cases have been admitted to the Infectious Diseases Hospital 
from the city, the lowest number ever recorded . Of the o c ases , one , in fact 1  con� 
tracted the d isease while in the hospital after previou s d.d mission to the smallpox 
ward as a case under suspicion.  
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SURVEILI.ANCE OF SMALLPOX IN EAgr PAKISTAN 

by 
1 2 � Dr K. Markvart , Dr A .  M .  Mustaqul Huq and Dr A .  I. M. Shamsul Islam-

Introduction 

In 1967 a revised plan for smallpox eradication was prepared by the Government 
of East Pakistan with WHO assistance in which the survei llance component was given 
due importance . Since then, the organization and the approach to surveillance in 
East Pakistan have been changed several times on the basis  of experience gained during 
the field operation. 

Organization and Methods of Surveillance in East Pakistan 

Reporting 

A requisite for effective surveillance is a well functioning reporting system 
based on an organized network of reporting points through which information is 
collected and transmitted to the executive level in charge of containment 
measures .  Action aimed at containment of infective foci is necessary and 
without which the enthusiasm and interest of workers and the public would 
gradually wane, thus turning the notification system into another administrative 
routine full of errors and a burden to all concerned . 

1 WHO Epidemiologist, East Pakistan. 

2 Deputy Director of Health Services (Preventive ) , East Pakistan. 

3 Assistant Director of Health Services, Smallpox Eradication, East Pakistan 
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In East Pakistan, health services are operated in almost 60% o f  the Districts 

by two separate bod ie s ,  U:>cal and Government . From the bas io unit of the 
Union up to the leve l of District (Union -Thalia -Subd ivision -District ) , the 
public health structure is administered along two lines with separate groups 

of workers . In past years, this system had proved to be rather inefficient 
and cumbersome , suffering frequently from lack of cooperat ion between the 

organi zations concerned . As a result , reporting has been very much delayed 
and incomplete , thus preventing the authority concerned from defining the real 

problem of smallpox .  

Aware o f  the fact that the above system could not provide a s ound structure 

for smallpox surve illance , the authorities agreed to the proposal of a new 

reporting and surve i llance system incorporating the use of surve illance teams . 
Figur.e l shows the outline of the report ing system now in force as compared 
with the old one . In the new scheme the Subdivisional Medical Offi cer of 
Health is now a key person for c ollection of data from lower levels and for the 

d irect transmission of data to the headquarters of the smallpox erad icati on 

programme . Administrative links with district and divis ion were thus put on 

the side line of the reporting channe l .  

Advantages o f  the present system may be summed up as follows : 

1 .  Cance llation o f  duality in report ing system. 

2 .  More accurate and more speedy reporting . 

3 .  Prompt action in response to report . 

In order to strengthen further the reporting network, malaria surve il lance 

workers were reque sted to notify any pox -like disease that they came across 

during the ir tours in the field . As they are supposed to vis�t 3 000 houses 
every month, their intelligence reports considerably enhanced the e ffectiveness 

of surve illance . The ir reports are screened by the Sanitary Inspector posted 
at Thana level and by the Subd ivisional Med ical Offi cer of Health concerned . 
Independent screening is also ccnducted by the Divisional Survei llance Teams . 

Fire -fighting teams 

Epidemiologic investigation and organization of containment measures were 
previously the primary responsibility of personnel posted in the ·area - Union, 

Thana, Subdivision .  District and Divisional levels, having no field personne l, 

were concerned mainly with administrative problems of the health service s .  

With the introduction of the new reporting system, i t  was cons idered necessary 

to e stablish fire -fighting teams, trained in surve illance work, to assist in 

the field . On the basis of experience gained with a surve illance team attached 
to central headquarters , the original idea of one surveillance team in each 

District was aband oned in favour of having one fire -fighting team at each of 

the four divisional headquarters in addition to one attached to the headquarters 

offi ce . Each team c ons ists of four vaocinators with a Sanitary Inspector as a 
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leader and is administered by Headquarters Smallpox Eradication Programme through 
the Divisional Deputy Director of Health. 

The fire -fighting teams are responsible for the investigation of reported 
cases ,  planning and organization of containment measures,  and the screening of 
reports submitted by malaria surveillance workers . 

Smallpox Incidence in the Light of Surve illance Activities 

Smallpox has always been considered to be a serious public health problem in 
East Pakistan. Smallpox incidence for the past 15 years shows a cyclical pattern 
typical for endemic countrie s ( Fig. 2 ) .  

The trend in case -fatality rates during the last 10 years is shown in Figure 3 .  
A decline of about 40% in case -fatality rates has occurred over the past 10 years, 
a substant ial proportion of this decline having occurred since the eradication pro 
gramme began. This is attributed to improved notification. Case -fatality rates 
among cases investigated by the surve illance teams during the last two years were 
found to be about 30% which is s imilar to those reported from other endemic Asian 
countries . The higher rate s of 50% to 70% were undoubtedly largely the re sult of 
under-reporting as a death attracts more attention so far as the recording of vital 
statistics is concerned . 

So far as accuracy and promptness are concerned, reporting is better during the 
last two years but it is not yet fully satisfactory. Thus in 1969, of 1925 cases 
reported from the Province , fully 69% were cases detected by one surve illance tea.m. 
This plus the fact that only 30% of the affected Districts were covered by this team 
suggests that the number of cases would have been much higher had all the affected 
areas been thoroughly invsstigated . During 1970, five surveillance teams have been 
engaged and all affected Districts have been covered . They detected 665 attacks, 
45% of the total cases recorded . 

Of 42 reported outbreaks in 1969 and 1970, 17 reports were rece ived thn:> ugh 
routine channels as compared with 25 wh:ic h were brought to the notice of surveillance 
teams by other sources such as members of the public, press, drivers, missions, etc . 
(Table 1 ) .  After investigation, the diagnosis of smallpox was confirmed in the case 
of 21 foci of the 42 (50%) , 10 of which were detected with the help of supplementary 
methods,  for example, exploration of unofficial reports.  That the public is familiar 
with the symptoms of smallpox and that the ir reports are valuable from the po:ln t  of 
surveillance was further demonstrated by the fact that of 25 notifications coming 
from lay persons , smallpox was correctly recognized in 10 of 25 report s .  

Of 2 1  negative reports received, 17 were proved to be chickenpox and the rest were 
diagnosed as measles or secondarily infected scabie s .  Two reports were found to be 
false . 

In all,  1 699 smallpox cases were investigated during the two year period . In 
1969, there were 9. 9 additional cases found for each case reported as compared with 
only 4 . 4  additional cases for each case reported in 1970 despite the fact that more 
personnel were engaged in investigation (Taale 2 ) . This is believed to reflect the 
overall improvement in reporting . 
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Emphasis put on the surveillance component of the programme provided valuable 
epidemio logical data regarding tl'B pattern of occurrence of smallpox in East Pakistan . 
This has contributed to the definition of the problem of the disease in the country 
and on these grounds a new strategy for the systematic vaccination campaign has been 
worked out . 

Origin of outbreaks 

studies were carried out to ascertain the conditions which favour persistence 
of smallpox in order that the problem of its endemicity might be fought more 
effic i ently. 

In 1967, a j9int study was conducted by SEATO and WHO in a rural area 40 
miles from Dacca and in 1970� a study of outbreaks in a border area of the 
northern part of the Province 

Two -thirds of the source cases in outbreaks in the Dacca area study had been 
infected in a city with � population of over 100 000 population whilst in the 
second study� smallpox was found to persist for more than 9 months in remote rural 
areas with limited communicat ion . 

These stud ies suggested the presence of two patterns of disease : 

l .  Crowded conditions in urban slums areas inhabited by constantly moving, 
floating population may help to sustain the transmission of infe ction and 
from these slums, the d isease is introduced into adjacent rural areas . 

2 .  Poorly vaccinated, remote rural areas, cut off from other parts of the 
District by bad communi cation and s carcely attended by health personnel 
may also sustain transmission of infection over extended periods .  

Epidemiological oharaoteristics of investigated cases 

The majority of cases which were investigated occurred during the period 
January to June which is the time of the usual seasonal increases in incidence 
in East Pakistan. Almost 70% of all cases investigated occurred in children 
less than 15 years of age (Table 3 ) . There were no significant differences in 
attack rates by sex. 

Of l 125 oases for which information regarding previous vaccination was 
determined, 838 (74�) had e ither no scar (537) or had a negative history of 
vaccination (301 ) .  More than 90% of children age 0 to 4 years and more tha.n 
75% of children aged 5 to 14 years had never been vaccinated . However, among 
older patients 44% had a scar of vacc ination or a history of having been 
vaccinated at some time in the past (Table 4 ) .  

The case -f�tality ratio was 32% overall {Table 5) . It was highest (49%) in 
unvaccinated preschool children. The high death rate (26%) in vaccinated persons 
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over 15 years of age is undoubtedly due to oases occurring in persons vaccinated 
many years previously. 

Soar surveys 

The scar survey, a simple techni que to ascertain the immunity level of a 
population, constitutes an integral part of the working methods for epidemiological 
investigation.  

In East Pakistan the pioneer work in this field was done by the SEATO 
Laboratory which with WHO conducted the first survey in the rural area of 
Matlab, 40 miles from Dacca .  In 1968 and in following years, scar surveys 
were carried out in rural areas of five Districts in connection with the 
investigation of epidemic foci or in screening areas for undetected cases of 
smallpox. Additionally, persons residing in the area under the jurisdiction 
of the Dacca Municipality were examined before the commencement of the mass 
vaccinaticn campaign in Dacca. 

Results of these surveys are compared in Table 6. The proportion of 
persons without vaccination scars was found to be more or less the same in rural 
areas surveyed by SEATO and those surveyed in connection with surveillance 
activities .  About 20% of these populations had never been vaccinated . 
Analysis of the results by age group, however, shows a maj or difference among 
those less than 4 years of age . While 65% of preschool children in Matlab 
were unvaccinated,  there were only 40% found unprotected in other areas . 
As one might expect, a much higher level of immunity was found in the urban 
population irrespective of age group. Only 10% of 5 033 individuals examined 
in the Dacca Municipality area had never been vaccinated .  

Dissemination of Information 

Dissemination of data obtained through surveillance is an essential part of the 
system.  It not only assists the implementaion of control measures but indicates the 
effectiveness of the eradication programme as well. Further, it helps to create an 
atmosphere for good cooperation between peripheral and central levels by assuring the 
reporting sites that data submitted are being looked at and analyzed . 

Beginning in January 1970, the headquarters office of the programme began to 
publish a monthly news -bulletin which is prepared on the basis of weekly reports 
received from the field . Besides an analysis of the trends in smallpox incidence, 
the progress of the programme throughout the Province as well as problems encountered 
during field operations are discussed . In the section devoted to surveillance 
activities, examples of investigations carried out are presented in order to give 
guidance to local authorities in their efforts to improve their work in this respect. 

Summary 

The concept of surveillance as an integral part of the smallpox eradication 
programme has been fully recognized in East Pakistan and has been given organizational 
backing in terms of support for an improved reporting system and establishment of the 
fire -fighting teams . 
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Information obtained through investigation o f  smallpQx outbreaks contributed 
oonsiderably to present knowledge regarding epidemiological patterns of the d isease 
in the country and this,, 1n tum,, has had a substantial impaot on the programme 
itself in terms of new oonoepts of strategy in field operations . 

Knowing that smallpox in East Pakistan is  mainly a problem of the childhood 
population, emphasis is placed , during the mass vaccination campaign, on a thorough 
coverage of this population stratum. Urban areas are given priority and special 
attention is paid to assessment of remote,, isolated areas to assure that there are 
no pockets of susoeptibles large enough to sustain smallpox transmission. 

With the emphasis on surve illance, th! reporting of cases has sharply improved 
during the last two years and, in the future, it is expected that officially reported 
cases will continue to account for the larger proportion of total cases recorded . 
In this connection,, the use of complementary methods for improvement 1n the accuracy 
of report ing, such as notification through malaria workers , should be further stressed . 
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TABLE 1 

INVESI'IGATED OUTBREAKS BY METHOD OF DEI'ECTION, EASI' PAKISI'AN 1969, 1970 

Method of No . ef Fooi 
Diagnosis of 

Detection Total 
Smallpox Confirmed 

Total 

1969 1970 1969 1970 

Routine 
Notification 6 11 17 6 5 11 

Other 8 17 25 5 5 10 

Total 14 28 42 11 10 21 

TABIE 2 

REPORI'ED AND DEI'ECTED CASES BY YEAR, EAffl' PAKiffl'AN 1969, 1970 

No . of Smallpox 
Additional Cases 

Year Detected by Detect ion Rate 
Cases Reported 

Investigation 

1969 105 1 034 1 : 9. 9  

1970 150 665 1 : 4. 4  
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AGE AND SEX OF SMALLPOX CASES INVE3rIGATED BY SURVEILLANCE TEAMS, 
EAsr PAKISTAN - 1970 

Sex 
Age Total % 

M F 

< ' 4  146 163 309 26. 6 ) 

5 - 14 257 239 496 42 . 7 � 69.3  

15+ 181 175 356 30 . 6  

Total 584 577 l 161 100 . 0  

TABLE 4 

VACCINATION Sl1ATUS OF CASES PRIOR TO EXPOSURE, EAST PAKISTAN - 1970 

Vaccinated Unvaccinated 

Age 
History of No History of Total 

Scar Vaccination* No Scar Vaccination 

< 4 19 ( 7%) 7 ( 2%) 136 (46%) 131 (45%) _293 (100%) 

5 - l� 93 (20%) 13 ( 3%) 270 (57%) 100 (21%) 467 (100%) 

15+ 114 (32%) 41 (12%) 131 (37%) 70 (20%) 356 (100%) 

Total 226 (20%) 61 ( 5%) 537 (48%) 301 (27%) l 125 (100%) 

* 
Cases whi ch died or otherwise could not be examined for presence 

of vaccination scar. 
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Age 

4 

5 - 14 

15 + 

Total 

TABIE 5 

OUTCOME OF ILINESS BY AGE GROUP AND VACCINATION STATUS 

Total 
Vaccinated Before Unvaccinated 

Exposure 

Cases Deaths Cases Deaths Cases Deaths 

293 138 (47%) 26 7 (27%) 267 131 (49%) 

476 113 (24%) 106 13 (12%) 370 100 (27%) 

356 111 (31%) 155 41 (26%) 201 70 (35%) 

1 125 362 (32%) 287 61 (21%) 838 301 (36%) 



' 
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TABIE 6: , 

COMPARISON OF REStllil'S OF SCAR suRVEYS CARRIED OUT ·IN RURAL AND URBAN AREAS 

0 - 4 

Area No . Without 
Examined Scar % 

l Matlab 18 400 11 987 65 . 2 

2 Rural l 683 656 39. 9 Areas 

3 Urban l 387 318 23. 2  Areas 

No . 
Examined 

3� 273 

3 181 

1 951 ; 

' '. 

' ,  - '.. " 

5 - 14 

Without No . 
Scar % Examined 

5 050 14 . 7 

754 23 . 7  

. .  

133 .· 6 . 8  

50 798 

. ' 

1 

2 741 

695 • ·  

'-· - . 
1 Conducted by SEATO Laboratory i:ti cooperation with WHO 

. ... ' ' .  ' ·. ·-' 

2 Barisal, Pabna, Tangail, SY'lhet, Dac�a riistripts 

3 Dacca Municipality 

�.) 
!• .,.. �"'i ·.1 

l i . .. -, .... ::._, i -� ! C> --� 

� ·t'.!:. 
t. ,_. � ·--· . -

15+ 

Without ... 

Soar % Examined . 

2 789 5 . 4  103 471 

281 10 . 2  7 605 

35 2 � 0  5 033 

Total 

Without 
Scar 

19 826 

1 691 

486 . .  

, ; 

� 

19. 1 

22 . 2  

9. 6 

. 
w 0 
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FIGURE 3 
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SURVEILLANCE ACTIVITIES OF THE SMALLPOX ERADICATION PROGRAMME 
IN WIST PAKISTAN 

by 

1 
Dr M. B. Kh.awaja 

Introduction 

Smallpox vaccination was introduced to the Indo-Pakistan Sub-Continent in- the 
early nineteenth centurys in West Pakistan , vaccination began in 1875 , in Punjab. 
In 188o , tne Vaccination Act was enacted and , in 1888 , local bodies were cr�ated 
and vaccination against smallpox was made their reponsibility. In recent decades , 
vaccination has been performed by rotary lancet using liquid lymph vaccine but , in 

some areas , variolation was still practised . 

In recent decades , 14 million vaccinations per year were performed in a 
population of 46 million persons . Although presumably enough to break the chain 
of infection , no corresponding decline in disease incidence has been evident . 

During the past 7 years , 18 506 cases have been reported offi ciai ly , an average 
of 2 644 cues per year. The number of deaths recorded during thi s same period 
was 3 650 . The actual number of cues and deathe could probably be multiplied 
several times to arrive at reasonably correct figures . The major factor responsible 
for this failure was gross negligence of surveillance activity. Shortage of 
personnel , lack of supervision ,  duality of control over vaccination staff , poor 
assessment activities , improper registration of births and deaths , defective legis
lation , use of sub-standard vaccine , and public  rejection due to inadequate motiva
tion of the populace were other factors . 

1 
Provincial Smallpox Eradication Officer , Punjab , Pakistan. 
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Situation of Smallpox in West Pakistan ( 1963-69) 

Table 1 shows the incidence of smallpox during the last 7 years . Data for 
1969 include cases detected on field investigation by the surveillance teams . The 
number of cases has varied from a minimum of 935 in 1964 to a maximum of 6 084 in 
1967 . The total number of deaths during this period was 3 650 with an average of 
521 deaths per year and an average case-fatality rate of 19.7%.  Periodic epidemic 
cycles , at intervals of a few years , are characteristic of the disease , as in 
other endemi c areas . 

There is also a seasonal variation in disease incidence as shown in Table l.  
The hi ghest incidence is  in February and the lowest , in September. Low rainfall 
and low " absolute humidity" in winter ( from December to February) correspond with 
the high incidence of the disease whereas the incidence is low a�er July and 
August when rains are heavy and the humidity is high. 

Present Programme of Smallpox Eradication 

Plan of operation 

The Government of Pakistan was concerned about the situation and desired to 
embark on a programme whi ch could not only lead to control of the disease but 

to its eradication. The Government , as a part of the WK> Global Smallpox 
Eradi cation Programme , signed a plan of operation with WHO for this purpose and 
the scheme was launched in the last quarter of 1968 . The preparatory phase was 
completed in 9 months and the attack phase was started in June 1969 , in Lahore and 
Multan Regions ( now designated as project area) ,  consisting of 16 distri cts with 
a population of 27 million .  It was completed in May 1970 in all exeept three 
di stri cts . This area together with three districts of Bahawalpur Divi sion , namely 
Bahawalpur , Ba.hawalnagar , and Rahim yar Khan ,  constitute the newly formed Province 
of the Punjab . Mass vaccination was carried out from house to house and from village 
to village . This was followed by daily concurrent assessment . The project was 
supported by intensive surveillance activities . 

Development of surveillance activities 

Surveillance activities were practi cally non-existent prior to the Programme . 
A medi cal officer , designated as Assistant Provincial Smallpox Eradi cation Offi cer , 
was assigned responsibility for surveillance activities at the Provincial level . 
Two "fire-fighting" teams , each consisting of 5 vaccinators were constituted and 
placed at his disposal . Each team was headed by an Assistant Superintendent of 
Vaccination and was provided with transport and jet injectors . These teams were 
primarily assigned to the Lahore Region but could be commissioned to any part of 
the Province where required . 

A fi re-fighting team , consisting of 10 vaccinators� was organized at each 
Regional Headquarters under the supervision of an Assistant Director , Public Health 
Servi ces . These teams were also provided with transport . ·  The performance of fire
fighting teams at the Regional level , however ,  was poor ,ostensibly due to the lack 
of proper supervision by an independent medical officer. District fire-fighting 
teams were established in the 16 districts under the attack phase .  Each team had 



WHo/sE/11 � 30 
page 1 97 

3 to 4 vaccinatore and worked directly under the supervision ot the District 

Smallpox Eradioation Officer concerned. Surveillance teams were also Htablished 

in Lahore and Karachi under the supervision of the Mwl1c1pa.l Medical O:f'fioera of 
Health. 

In addition to enforoing containment measures , the teams were engaged in case 

detection and investigation activities . This aspect was further fortified by 
personal participation of the Provincial Smallpox Eradi cation Officer and WHO 
Senior Adviser . 

The existing pr:Lmitive case reporting system was improved , revised and 
regularized . A new "Weekly Report of Smallpox Cases11 form was introduced for 
the noti fication of cases . "Case Investigation Record" forms were also intro
duced to obtain full epidemiological information about all cases . 

Intens1 ve training c ourses on surveillance activities were arranged sep
arately for the District Smallpox Eradioation Officers , Superintendents , 
Assistant Superintendents of vaccination and other supervisory staff. 

These efforts gradually improved case noti fication and surveillance , 
parti cularly in the Project area . 

The epidemiological findings , the results of field investigations and analysis 
of the reports received in the provincial offi ce are presented in this paper. 

Incidence of Smallpox in West Pakistan and Epidemiological Findings - 1970 

With the improvement of case notification and establishment of a regular report
ing system , cases reported or detected , were nottfied with details . From January 
to June 1970 , 2 188 cases were recorded : full details were available for 2 036 
cases , or 93%. Cases by Region are shown in Table 2 along with the figures for the 
corresponding period of last year. 

Age distribution 

Table 3 shows the number of cases by age group for West Pakistan exolu4ing 
Karachi . The highest number of cases , 665 ( 4�) , belong to the age group l to 4 
years and 480 oases ( 31%) to the age group 5 to 14 years . Among children under 
1 year of age , 199 cases occurred , constituting 13% of the total . Thus , 87� of all 
cases occurred among children less than 15 years of age . 

Table 4 presents data relating to the 496 oases treated in the Epidemic Disease 
Hospital , Karachi , during this same period . The age distribution is different from 
that for West Pakistan as a whole .  Only 66% of all cases are under 15 years . This 

difference in age incidence may reflect a lower immunity among adults in Karachi or 
that cases among older persons are more frequently admitted to the hospital . 
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S ex distributi on 

For West Pakistan excluding Karachi , approximately equal numbers of cases 
o ccurred among males and females but among adults admitted to the hospital in 
Karachi males accounted for 78% of all adult cases . The data suggest that in Karachi , 
either female cases are not noti fi ed or they are not hospital i zed . 

Vaccination status before exposure 

Of 1 506 cases o f  known vaccination status in West Pakistan ( excluding Karachi ) , 
87% were either not vac cinated at all or were vaccinated unsuccessfully { Table 5 ). 
The percentage of vaccinated persons ri ses with an increase in age . Seven per cent 
of children under 1 year with smallpox had a s car of primary vaccination and 29% 
of adults . 

Among hospitalized oases in Karachi (Table 6 ) , a hi gher proportion of previ ously 
vaccinated cases i s  reported , ranging from 17% for those under 1 year to 26% among 
adults . 

Case- fatality rates 

In West Paki stan excluding Karachi , the overall case- fatality rate was 17% with 
similar rates in all age groups except those und�r 1 year where the rate was 31%. 
Among hospitali zed patients in Karachi , case fatality rates were considerably 
hi gher . The overall rate was 39%. By age group , the case-fatality rates were 40% 
i n those under l year , 31% in 1 to 4 year olds , 40% in the 5 to 14 year age group 
and 45% among adults .  

Situation of Disease in Pro ject Area - 1970 

The Proj e ct area consists of 16 districts of Lahore and Multan Regions of the 
Province of the Punjab. Since the s cheme was l aunched in these two regi ons and a 
revised reporting system was i ntroduced , case notifi c ations have considerably 
i mproved . The noti fied cases were investigated in the fi eld and were traced as far 
as possibl e .  Many other cases were detected following offi cial and non-offi cial 
noti fi cati ons . Although the number of cases was , in fact , gradually decreasing due 
to the satisfactory mass vaccination campaign , more and more unreported cases were 
detected . Thus , no decline in smallpox incidence was observed in the pro j ect area 
during the first half of thi s year when mass vaccination was still in progress . In 
the thi rd quarter of 1970 , however , a sharp decline i n  cases . o ccurred in the 13 
districts of the proj ect area where the attack phase was completed in May. Seasonal 
factors , however ,  undoubtedly contributed to thi s sharp decline . 

During the first quarter of 1970 an increase of 85% o ccurred in the operational 
areas over the number of cases reported in 1969. In the second quarter , the number 
of cases compared to 1969 decreased by 22%. Finally , in the third quarter , a sharp 
decline of 68% occurred in operati onal areas whi le there was an increase .of 5% in 
non- operati onal areas . 
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Table 7 showe that of 90 oases reported from the operational areas during the 
third quarter , 6o occurred in 3 distriots where the attack phase had not been 
completed . 'Ihus , only 30 cases were reported from the completely covered areas 
of 13 districts , aa compared with 277 oases reported from the same di stri cts in 
the corresponding period of 1969 - a decline of almost 90%. 

The last column of Table 7 shows the overall percentage of coverage in each 
district as of the end of May. These figures are based on the number of vaccinations 
performed in eaoh district . The three districts with lowest coverage had not com
pleted the attack phase and mass vaccination was still being conducted there through 
September . 

The results of surveillance activities in the project areas during the first 6 
months of 1970 are presented in Table 8 .  Of 687 cases recorded , 62% were offi cially 
reported to the District Smallpox Eradication Units ,  27% were detected through field . 
investigations and 11% were reported by other sources . In all , 98% of all cases 
were investigated in the field and the source of infection traced . In other words , 
only 2� of all known cases that occurred in the project areas could not be examined 
and investigated . 

Sununary and Conclusions 

West Pakistan has been known as an endemic area of smallpox for decades . _ Tne 
number of cases and deaths reported in past years was far short of the actual 
figures . Available data show that the disease attains epidemic proportions a�er 
every few years . Despite millions of vaccinations performed in the past , there was 
no decline in disease incidence .  Many factors were responsible  for thi s failure , the 
major one being the lack of effective surveillance activities . 

To eradicate the disease from West Pakistan , the WHO-assisted programme of 
smallpox eradication was started in ·2 regions ( project area ) in the last quarter of 
1968 . Side by side with mass vaccination and concurrent assessment , a well-knit 
surveillance system was established . Case reporting and investigation systems were 
revi sed , improved and regularized . SUrveillance teams contributed s11bst.:intially to 
the notification and field investigation of cases . 

A total of 2 188 cases and 452 deaths were reported from West Pakistan during 
the first half of the current year , with a case-fatality rate of 22%. There was an 
over-all decline of enly 4% in smallpox incidence during this nine-month period as 
compared with last year. However , during the third quarter of this year , the number 
of oases reported was 38% less than during this period last year. Of 90 cases 
reported from the proj ect area , only 30 occurred in completely covered areas . The 
disease has shown a sharp decline of 68% in the operational area as a whole and 89% 
in the completely covered areas . 

The study leads to the conclusi on that 100% vaccination coverage , despite best 
efforts is practically not possible . Maas vaccination programmes alone cannot achieve 
the goal of eradication .  Effective surveillance activity is therefore the back-bone 
of an eradication programme . Early notification of cases leads to timely case 
detection and prompt institution of containment measures . 
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TABLE 1 

CASES OF SMALLPOX BY MONTH, WEST PAKISTAN , 1963-69 

' I 
Year 1963 1964 1965 1966 1967 1968 1969 

Jan. 280 34 191 221 1 136 219 251 

Feb . 210 59 209 353 966 338 230 

Mar . 336 101 184 302 883 183 281 

Apr. 186 83 109 188 4o9 193 317 

May 106 151 112 219 313 204 411 

June 51 116 105 126 354 120 785 

July 101 59 136 74 488 63 249 

Aug . 77 25 31 152 422 48 137 

Sep . 212 15 3 54 279 77 75 

Oct . 197 10 65 127 241 124 72 

Nov. 50 112 47 335 265 78 252 

Dee . 123 170 93 785 328 189 441 

Total l 929 935 1 285 2 936 6 084 l 836 3 501 

Source : Health Department , Civil Secretariat , Lahore ( 1963-1968 ) 
Health Department , Provincial SE Offi ce ( 1969 ) 
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SMALLPOX CASES BY M:>NTH AND BY REGION - WEST PAKISTAN 
JANUARY - JUNE ,  1970 

J F M A 

112 37 56 97 

62 12 65 76 

354 34 57 99 

102 140 145 105 

l 2 8 5 

113 40 28 5 

744 265 359 387 

TABLE 3 

M J 

82 49 

38 l 

52 41 

32 3 

31 13 

27 64 

262 171 

Total 
for 6 
Months 

433 

254 

637 

527 

6o 

277 

2 188 

Total 
Same 
Period 

of 1969 

321 

306 

908 

6o8 

77 

55 

2 275 

SMALLPOX CASES BY AGE AND SEX - WEST PAKISTAN EXCLUDING KARACHI 
JANUARY - JUNE, 1970 

Male Female Both sexes 
Age :!Uroups 

c D c D c D 

0 - 1 102 21 <.Tr 40 199 61 

1 - 4 339 53 326 56 665 109 

· 5  - 14 228 38 252 24 480 62 

15 + 100 9 98 18 198 27 

Unknown 2 - - - 150 -

Total 771 121 773 138 1 692 259 
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Age Groups 

0 - 4 

1 - 4 

5 - 14 

15 + 

Unknown 

Total 

c 

TABLE 4 

SMALLPOX CASES BY AGE AND SEX - KARACHI 
JANUARY - JUNE ,  1970 

Male Female Both sexes 

D c D c D 

50 21 35 13 85 34 

71 27 68 16 139 43 

54 15 46 25 100 40 

132 61 38 15 170 76 

1 - l - 2 -

308 124 188 69 496 193 

TABLE 5 

VACCINATION STATUS OF SMALLPOX CASES BEFORE EXPOSURE , BY AGE 
WEST PAKISTAN EXCLUDING KARACHI , JANUARY - JUNE , 1970 

Vaccination Status Before Elcposure 

Age Groups 
Total No. 

Vaccinated Not Vaccinated 
of Cases 

No . % No . % 

0 - 1 197 13 6 . 6  184 93 . 4 

1 - 4 656 61 9.3 595 90. 7 

5 - 14 467 73 15 . 6  394 84. 4  

15 + 186 54 29. 0  132 71. 0  

* Total 1 506 201 13 .3  1 305 86. 7  

* 
186 oases of unknown age or vaccination status are not included 
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VACCINATION STATUS OF SMALLPOX CASES BEFORE EXPOSURE , BY AGE 

KARACHI , JANUARY - JUNE ,  1970 

Va ccination Status Before Exposure 

Total No . 

Age Groups of Cases Vacc inated Not Vaccinated 

1 

No . % No . % 

0 - 1 84 14 16. 7  70 83 .3 

1 - 4 138 25 18. l 113 81. 9 

5 - 14 99 20 20. 2  79 79. 8 

15 + 165 43 26. l  122 73 . 9  

Unknown 2 - - 2 100 . 0  

* Total 488 102 20 . 9  386 79. 1  

* 
8 cases of unknown vaccination status are not inc luded 
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TABLE 7 

SMALLPOX CASES BY DISTRICT ( JANUARY - SEPTEMBER 1970 ) 
AND VACCINATION COVERAGE ( AT 31 MAY 1970 ) IN THE PROJECT AREA 

District J F M A M J J A s 

Multan 27 - 49 51 21 - - - -

M.  Garh i 8 4 7 I - - - - - -

Gujrat 3 - - 13 2 1 - - -

Lahore 58 26 44 39 20 - 5 - 3 

Guj ranwala 
I 4 1 I - - - - - - -

Jhelum 1 - - - 2 1 - - -

Sialkot I 6 7 1 l 1 - - - -

Jhang - - - - - - - - -

Sahiwal 14 4 - 20 16 - 19** - -

D . G .  Khan - 1 4 - - - - - -

Sargodha 4 - 5 2 1 1 - - -

She ikhupura 1 - 2 3 2 - l 1 -

Lyallpur - - - - - - - - -

*Rawalpindi 26 1 3 39 44 41 26 11 9 

*Campbellpur 23 - - 1 12 5 1 13 -

*Mianwali 9 3 - 3 - - - - -

Total 174 49 121 173 120 50 53 25 12 

...... systematic mass vaccination concluded 

* 
mass vaccination in progress 

** 
occurred in previous months . detected and reported in July 

Cover-
age at 
31 May 

(:i) 

97. 9  

93 . 0  

89. 1 

86. 4  

85 . 6  

83 . 1  

82.5  

82. 1  

79. 1 

78.3 

77. 4  

77 .2  

72 .0 

70. 3  

63.2  

6o.9 

83.0 



Month 

Jan. 

Feb.  

Mar . 

Apr . 

May 

June 

Total 

TABLE 8 
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SMALLPOX CASES IN THE PROJECT AREA BY SOURCE OF INFORMATION 

AND PERCENT INVESTIGATED , JANUARY - JUNE ,  1970 

Total Source of Information Cases 
No . of Investigated 

Cases Official On Investigation Other and '!raced 
Re -

ported No . % No . % No . � No . % 

174 103 59 35 20 36 21 160 92 

49 37 76 11 22 1 2 48 98 

121 58 48 61 50 2 2 114 94 

173 119 69 33 19 21 12 149 86 

120 87 72 24 20 9 8 118 98 

50 23 46 19 38 8 16 49 98 

687 427 62 183 27 77 11 638 98 
' 
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Introduction 

VACCINATION OF HOSPrI'ALIZED PATIENTS AND NEWBORNS: 
CONTRAINDICATIONS TO VACCINATION 

by 

Dr A .  Ramachandra Rao
1 

No development in recent years has saved so many millions of lives from a 
dreaded disease as "vaccination against smallpox" . One cannot imagine what would 
have been the fate of the world today if Edward Jenner had not discovered vaccination. 
In spite of the presence of such a potent tool for more than 150 years , smallpox 
persists as a problem to us . It is not because vaccination is ineffective but rather 
because our knowledge about smallpox and its control has been imperfect . In recent 
time s ,  however, we have gained a better understanding of the disease , its spread, 
and methodology of control .  Many countrie s ,  because of effective vacc ination pro
grammes, have been able to wipe out the disease ; - _ but somehow, it lingers tenaciously 
in some countries of Asia, Africa and South America. The problem of eradication of 
smallpox from the world is not an easy one, especially in developing countries like 
India, where there are innumerable problems to solve . But thanks to the sustained 
efforts made during the last few years, our goal is in sight and there is no doubt 
that smallpox will be, very soon, a disease of the past . 

The strategy of the eradication programme c onsists mainly of two components :  
mass vacc ination and surveillance . In all countries where smallpox i s  a proble�, 
it is important to raise the bas ic immunity status of the population to a very high 
leve l in the shorte st time possible . However, those who fee l that vaccination and 
vaccination alone is the key to success of the programme are mistaken. 

1 
Health Officer, Corporation of Madras and Officer -in-Charge, Infectious 

Di seases Hospital, Tondiarpet , Madras 
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It is,  of course , impossible to vaccinate 100% of the people in any country at 
any one time . Further, vaccination is not infallible . At the time of discovery 
Jenner thought that one vaccination would protect a person from smallpox for life; 
we now know that this is not so�. In general, of course, the vaccinati� are far lesn 
prone to contract the disease than the unvaccinated . Recent studies have shown 
that only about 2% of the vaccinated develop clinical smallpox, even on close intra
familial exposure, as opposed to nearly 4� of the unvaccinated .  However, it is not 
uncommon to find occasionally a small number of cases amongst even recently success 
fully vaccinated persons . Out of 3 298 oases of smallpox in vaccinated persons 
admitted and treated at the I . D. Hospital, Madras,  17 oases (0. 5�) were less than 2 
years of age, thus indicating that even within 24 months after successful vaccination, 
a limited number of smallpox cases do occur in exceptional circumstances .  

This is one reason why greater stress i s  now being placed on the second component 
of the eradication programme, surveillance and containment measures which complement 
the vaccination programme and . are of primary importance in all countries, particularly 
where the vaccination coverage of the population is high. It should not be fo rgotten, 
however,  that a high vaccination coverage is necessary in endemic areas a.nd as long 
as smallpox persists anywhere in the country, vaccination of the population must 
continue, since every year susceptibles are added to the populat ion. Though experts 
in some non-endemic countries are considering eliminating routine vaccination, I am 
afraid this is ,not a sound proposal for endemic areas . 

Smallpox Vaccines 

In countries with smallpox, a stable, potent vaccine is required . To produce a 
successful take , and, c onsequently, a good antibody response, the vaccine must be 
potent at the time of its application. Liquid vaccine may be potent at the time of 
manufacture , but it rapidly loses its potency in tropical countries,  espe c ially '. i.'.'.l.ere 
storage and .transport facilities are poor . Use of liquid vaccine therefcro has been 
stopped in all endemic countries . On the other hand, freeze -dried vacc � n': retains 
its potency until reconstitution, even when it has been stored at room tG.,ffi':.J'!!'c�ture 
for as long as 30 days . However, even under ideal storage cond itions, liquid vaccine 
has yielded far lower take rates than the freeze -dried (2) .  Thus, irrespective of 
the country, onl7 by the use of freeze -dried vaccine can the desired results be 
obtained . 

Age for Primary Vaccination 

Immunization schedules vary from country to country. Hitherto, it was thought 
that complications after vaooination, especially post-vaocinal encephalitis, occur 
most frequently when primary vaccination is performed in older children. Now, this 
concept is changing. In some countries, children are vaccinated between l and 2 years 
of age, and in others, primary vaccination is done at school entry. In countries 
where smallpox is a problem, the solution is simple : vaccinate every child at birth 
or as soon after birth as possible . From clinical experience we have had , as shown 
in Table 1, cases of smallpox occur from the time of birth onwards .  The case fatality 
rate is approximately 50% in these very young children. If there is passive 
immunity as a result of transplaoental antibody transmission, it lasts,  at best, only 
a month. Therefore, every child should be vaccinated immediately after birth and 
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definitely before the end of the first month of life . This policy of vaccination 
is at variance with th.at followed in the past and in some non-endemic countries.  
A pilot study was conducted in Madras (3 )  in  1959-60 when about 2 500 newborns were 
vaccinated on the third day after birth before they were discharged from the hospital. 
At that time for want of freeze -dried vaccine, only liquid lymph was used . The 
take rate was 82�. None of these neonatal vaccinees had any complications attributable 
to vaccination; on the contrary, the local reactions in these babies were uniformly 
milder. All these babies were followed over a period of more than two years, during 
which time Madras City had had epidemics of smallpox. Of the 2 500 babies vaccinated 
at birth, 36 were exposed to smallpox in their own families within 2 years after 
vaccination. Of these 36, 4 had no scars of neonatal vaccination and 3 developed 
severe smallpox and died . Of the remaining 32 babies,  all of whom had scars of ne�· 
natal vaccination, 3 developed modified smallpox and survived .  This study clearly 
showed : 

1 .  that babies can be successfully vaccinated even at the age of 3 days; 

2 .  that such vaccination on the 3rd day after birth confers protection against 
smallpox; 

3 .  that a "no take " on neonatal vaccination does not imply immunity but rather 
either bad technique or impotent vaccine, and 

4.  that neonatal vaccination is safe and not accompanied by complications . 

Based on this experience, neonatal vaccination is routinely encouraged for 
babies born in all Corporation maternity homes.  Similarly, since the beginning of 
this year, in all Government Maternity Hospitals and major private hospitals in 
Madras,  neonatal vaccination is being performed on most babies . In urban areas, 
where the majority of births occur in institutions, it is often difficult for public 
health administrators to find these children for vaccination after they have left 
the hospital. In practice we have found that more than 50% of children born in 
institutions are not able to be traced within the first six months . Vaccination of 
the babies before they leave the hospital eliminates these administrative difficulties 
and has resulted in a far better primary vaccination coverage in Madras . In the 
first 8 months of 1970 nearly 33 000 neonatal vaccinations had been performed in the 
city hospitals and MCH centres . Trained vaccinators are posted in all these 
institutions . The take rates are now 98-99% just as in infant vaccination because 
of the use of freeze -dried vaccine • It may also be noted that BCG vaccination is 
be ing done along with smallpox vaccination in some of these institutions - one 
vaccine being applied to each arm. 

Technical Considerations of Vaccination 

Although different countries have employed different methods of vaccination, 
it has now been agreed that the method of choice is the multiple puncture method 
with the bifurcated needle . It is simple, safe, far less traumatic and more 
effective than other methods and requires less vaccine . Conservation of vaccine · is 
essential in endemic countries, and this method must replace all others as early as 
possible . 
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The number of insertions has been a controversial matter frequently d iscussed . 
Since the vaccine lymph contains live virus, immunologists feel that the antibody 
response does not depend upon the number of insertions or the amount of virus 
introduced so long as virus multiplication takes place . However, on the basis of 
clinical evidence and experience, it has been found that the frequency of smallpox 
as well as of deaths due to smallpox is relativ�l7 less in children with multiple 
insertions than in those with a single insertion. Now that a highly potent free ze 
dried vacc ine is being used for our programme , it might be thought that one insertion 
should suffice . During discussion at the 1964 WHO Smallpox Erpert Committee , 
Dr Dixon recommended multiple insertions, especially in revaccination of contacts of 
smallpox cases on the grounds that the antibody response wi ll be• quicker. Another 
factor that should be considered is that, in endemic areas , where during mass vacci
nati on the take rates are sometime s less than usual , if one insertion is given and 
if it fai ls to take , vaccination has to be repeated; whereas if at least two are 
given, even if one faile , the person is protected . Therefore , in areas where the 
risk of exposure to smallpox is great, I believe it is still advisable to give a 
minimum of two insertions both for primary and revacc ination. However, in any 
country if the multiple insertion procedure is adversely affecting the programme 
because of popular resistance, a s ingle insertion is better than none . 

One word about the care of the vaccira tion site . It is true , as experts say, 
that there is no need to apply any dressing on the vaccination site . But in India, 
people sometimes apply cowdung, lime powder, brick powder, etc . over the vaccination 
insertion if the vacc inator does not supply an antiseptic powder . The result is 
that most of these vacc inations become septic and occasionally tetanus occurs . 
Between 1963 and 1970, in Madras city alone , out of nearly 700 000 primary vacci 
nat ions, 16 deaths were due to post vaccination tetanus . In all these we have 
definite evidence that the vaccine was not contaminated but that tetanus occurred 
as a result of application of cowdung, etc .  to the vaccination s ite . Hence,  in 
countries like ours, giving some local ant isepti� powder may satisfy the people and 
prevent local septic complications and tetanus whi le in no way affe cting the 
vaccination take . 

Contraindications of Vacc inat ion 

Though several new chemoprophylactic drugs have been developed and much 
publicity has been given in certain countries about their uti lity in preven tion of 
smallpox, none of them can replace smallpox vacc inat ion and nothing other than 
vacc ination can assure freedom from small��x. In non-endemic areas , ccntraindications 
to vaccination have been wide ly discussed l ) . The circumstance s and conditions in 
non -endemic areas are quite different from those prevailing in endemic areas , where 
there is always a constant threat of smallpox . Especially in countries of South 
East Asia, where variola maj or with high mortality is a grave problem, we cannot 
conceive of . any contraindications to vacc inaticn ; anything is preferable to death 
due to smallpox .  All aspects of this subject have been carefully considered at 
great length by the WHO Scientific Group on smallpox eradication in 1967, and they 
have right ly concluded that there is no absolute contraindication for vacc inat ion in 
countries with smallpox . From experiences in Ind ia during the last decade, we have 
not come across a sµfficie nt number of serious complications due to vacc inat ion to 
warrant withholding of vaccinaticn in any person. Therefore, I can only endorse the 
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recommendations of  the Scientific Group in toto. However, let us consider the 
common conditions that are often cited as contraindications by several authorities 
on smallpox, especially in non-endemic countries, and see how the same do not hold true 
for endemic countries :  

Persons suffering from any acute illness 

At the I.D. Hospital, Madras, it has been our practice to vaccinate all 
patients admitted to the hospital either on admission or definitely a day or 
two later in order to prevent cross infection. Between 1963 and 1970, 32 315 
cases of chickenpox, 14 203 of ne asles, 1 420 of mumps, 36 559 cases of cholera 
and other severe diarrhoeas and 10 786 cases of other miscellaneous diseases 
have been vaccinated . We have not had one serious complication among them 
although a few have had severe local reactions. In the earlier years the 
maj ority of the measles cases were unprotected children, and they were all 
vaccinated during their acute illness with successful takes and no complication& 
Further, all suspected cases of smallpox. and cases of eruptive fever prior to 
confirmation of diagnosis were all vaccinated at the time of admission. Some 
times, we have used vaccination as a diagnostic method for smallpox. Since 
very rarely does vaccination of a smallpox case· ,after the onset of rash result 
in a successful take, a successful take occurring in a case of eruptive fever 
after the rash has appeared can usually rule out the diagnosis of smallpox. 
No take, however, is of no diagnostic significance. In support of this pro
cedure of vaccinating all patients on admis�ion, I would like to note that in 
the 1940 1 s  in Detroit, USA, it was reported that about 500 patients suffering 
from serious acute illnesses, including diphtheria, post puerperal septicemia, 
tetanus, etc . ,  as well as chronic illnesses like diabetes, were vaccinated at 
the I . D. Hospital when a suspect case of smallpox was admitted. It was 
stated that the majority of these vaccinations were successful and none developed 
complications . This procedure, followed fo� the last decade, has been responsible 
for the negligible incidence of cross infections in our hospital . Between 1959 
and 1970, we have admitted 128 522 non-smallpox cases and 17 169 cases of smallpox. 
In spite of the fact that our smallpox wards are separated from other wards by 
a distance of only 20 to 30 feet, there were only 7 cases of smallpox due to 
cross -infection. The policy of vaccinating all non-smallpox patients as well 
as suspected cases of smallpox immediately after admission to I.D. hospitals 
should be strictly adhered to in all endemic areas .  

Ec zema 

Eczema is considered to be one of the important contraindications in the 
non-endemic countries. In our programme we have been vaccinating all persons 
irrespective of whether they had eczema or not. Cases of eczema vaccinatum 
have been very rare. During the last 10 ysars, only 6 cases have been reported 
at the I.D. Hospital although a few cases might have gone to other hospitals. 
However, no fatal cases have yet been recorded in Madras. As long as the skin 
at the site of vaccination is clear and free from eczema, we feel that it is no 
contraind ication even if the child has eczematous patches elsewhere . 
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Persons suffering from tumours of the �etiouloendothelial system and those who 
are under treatment with immunosuppressive drugs, corticosteroids and radiation 
theraw 

I am sure that programme officers co�uoting mass vaccination as part of 
their smallpox eradi cation campaign have found it almost impossible to examine 
every person and discover whether he is suffering from diseases of the reticulo
endothelial system or undergoing treatment with the above -mentioned drugs. In 
India we have performed millions of vaccinations during the last 10 years and 
the fact that a negligible number of complicatieations has occurred is evidence 
that these are not really contraindications for vaccination in endemic areas . 

Pregnancy 

In spite of the fact that we have overwhelming evidence that smallpox occurs 
in a very severe form in pregnant women and that the mortality rate among them 
is very high (Table 2)  when compared to men and non-pregnant women of the same 
age group, it is surprising that even now some public health workers are 
hesitant to vaccinate pregnant women . Recent studies in Madras (5 ) have revealed 
that the high level of cortisone in the blood of pregnant women results in 
severe forms of disease with a very high mortality. It has also been observed 
recently (6) that during pregnancy, certain types of antibodies are partly drawn 
off by the placenta and transmitted to the foetus at the expense of the mother, 
thus making her more susceptible to smallpox. These factors strongly indicate 
that pregnancy, especially in endemic areas , is a positive indication for 
vaccination and even repeat vaccination, rather than a contraindication. 

Let us examine the often quoted dangers associated with vaco�nation of 
pregnant women, So far there have been less than 30 cases of foetal vaooinia 
reported in the \'D rld as a result of vaccina�ion during pregnancy. Unfortunately, 
we have no data as regards the number of vaccinations perforned in the pregnant . 
I am sure, however, that hundreds of thousands have been vaccinated and therefore 
the inoidenee of foetal vaccinia must be insignificant. Another important point 
is that almost all cases of foetal vaccinia have occurred as a result of primary 
vaccination. Although primary vaccination is invariably accompanied by viremia 
and the placenta is no barrier to vaccinia virus, very rarely does the foetus 
get infected . In maternal and child welfare centres of Madras Corporation, 
we deal with about 30 000 antenatal cases annually, and most of them are vacci
nated as a routine . So far not one case of foetal vaccinia has been observed 
and in fact no such cases have been reported from India. 

Considering the risk the pregnant woman faces on exposure to smallpox, the 
risk of vaccinia infection to the foetus is negligible . Therefore, in all 
endemic areas, pregnant women must be protected irrespective of their previous 
vaccination status and period of gestation. 

In short, there is no absolute contraindication to vaccination. As stated by 
the WHO Scientific Group on smallpox eradication, any person can be vaccinated e�cept 
someone actualiy ill and dying - in such a case, if death does occur, it may be 
wrongly attributed to vaccination. 
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Complications after vac cination 

Though notification of complications due to vaccination is admittedly poor, 

one can categorically say that fatal complications after vaccination are negligible 

in Ind ia . Apart from the usually avoidable complicat ions such as local sepsis, 

ce l lulitis and post vacc inial tetanus, the fol lowing few conditions are sometimes 

seen : 

Auto vaccinia 

This is a fairly common complication in children, espe cially for primary 
vac c ination in older infants . They scratch the vacc ination site and scratch 

other parts of the body, thereby inoculating the vacc inia virus at different 

s ites . Although not a serious complication, it is avoidable if babies are 

vac cinated at birth. 

Exanthemat ous react ions 

Chi ldren who are allergic to calf prote in may develop different type s of 

al lergi c rashes after vacc ination; the se respond ve'!'Y well to antihistaminio 
therapy. During the last 3 -1/2 years I have seen 41 such cases admitted to 

the I.D. Hospital . Again, this complication is rarely seen after neonatal 

vaccinat ion. 

Generalized vacc inia 

This is a very rare c omplication and usually occurs only after primary 

vacc inat ion. Though notification might be poor , such cases are invariably 

brought to the I . D .  Hospital with the provisional d iagnosis of smallpox . 

In Madras c ity there were only 6 oases of gener.ali zed vacc inia registered 

during the last 10 years . 

Ec zema vaccinaturn 

As has been stated, when compared to other countrie s ,  not only is this 
complication rare in India, but also no fatal case of ec zema vacc inaturn has 

been reported so far. This ,  too, can be avoided if vac cination is done 
immediate ly after birth. 

Progressive vacc inia 

Though no definite morbid ity data are available , this is in India the rarest 
complication after vacc inati on . There was one incident reported from Calcutta 

some years back and I have seen one case this year. Both the se children were 

suffering from agarnmaglobulinernia . However, agammaglobulinemia i s  only one 
of the underlying causes . Be cause of the rarity of this complication, although 
it is fatal, it does not merit further consideration. 
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This complication has recent�y been widely discussed in the foreign press . 
The frequency of occurrence of post vaccinal encephalitis varie s from country 
to country, so much so that it is hard to know whether definite criteria exist 
for diagnosis of this condition. Our knowledge about the pathogenesis of the 
complication itself is meagre . We still do not know definitely whether all 
cases diagnosed as. post vaccinal encephalitis are really due to vaccinia virus 
itself . However, applying the usual criteria of diagnosis, there have been 
reported in India only 28 oases with 13 deaths (7 ) due to this complication � 
out of nearly 141 million primary vaccinations do� since 1963 .  Of course, 
this is undoubtedly an underestimate . In Madras City, out of nearly 700 000 
primary vaccinations during the last 8 years, there have been only 7 deaths 
due to post vaccinal encephalitis, i . e .  1 death for every 100 000 primary 
vaccinations . Thi s complication is again very rare after neonatal vacc ination . 

Post vaocinal osteomye lit is 

This is another rare complicati on . Recently, one case was reported from 
Vellore but there was no definite proof that osteomyelitis had resulted from 
vaccinia virus infection because no attempt to isolate the virus had been made . 
This could also have been due to secondary infection. 

The common fatal c omplications, prog�essive vaccinia, post vaccinal encephalitis, 
eczema vaccinatum, and generalized vaccinia, are mostly asaociated with primary 
vaccination and not with ·revaccination. In Madras City where the registration of 
deaths is more or less complete , there were only 8 deaths due to complicat ions, 
excluding tetanus, out of nearly 700 000 primary vaccinations performed from 1963-70. 
But let us note that during the same pe riod there were 8 deaths due to vaccination, 
as opposed to 1 2'70 deaths due to smallpox, and further, about 3 200 persons who 
survived smallpox, but who suffered from some disability, deformity or disfiguration . 
In countries ,  therefore , where smallpox is a constant threat, thousands die of small 
pox annuall� and numerous people are suffering from the after-effects o f  smallpox, a 
few fatalities due to complications ofvaccination occurring among millions of vaccinees 
are of no consequence . Even these few fatal vaccinal compli cations could definitely 
be prevented if we had routine vaccination at birth. 



' 

Number of C ases 

Number of Deaths 

Case Fatal ity 
Rate (%) 

<l 

38* 

17 

44. 7  

TABLE 1 

MADRAS - FREQUENCY OF OCCURRENCE OF SMAU..POX CASES, WITH REFERENCE 

TO AGE BY MO'NTH AMONG THE UNVACCINATED IN THE AGE GROUP 0 .. 5 YEARS 

Months of A.ge 

1-6 7-12 13-24 25-36 37-48 49-60 
. 

258 312 454 377 360 292 

128 163 214 134 133 83 

49. 6  52 .2  47. 1  35. 5  36. 9 28. 4  

*All were cases of congenital smallpox with intrauterine infection 
and the disease developing less than 10 days after birth. 

Total 

2 091 

872 

41 . 7 

w 0 



Vacc ination �atus 

Persons With 

Vac cination Scars 

Persons With No 

Vac c ination Scars 

Total 

,_ 

TABIE 2 

MADRAS - SMALLPOX CASE FATALITY RATES WITH REFERENCE TO VACCINATION STATUS 

IN THE PREGNANT, NON-PREG,NANI' AND MALES Ill' THE AGE GROUP 15 -44 YEARS 

Sex Number of Cases Number of Deaths Case Fatality 
Rate (%) 

Female 
pregnant 337 85 25. 2 
non-pregnant 989 36 3 . 6  

Male 1 475 60 4 . 1  

Female 
pregnant 79 48 60. 8  
non-pregnant 239 83 34. 7  

Male 245 74 30. 2  

Female 
pregnant 416 133 32 . 0  
non-pregnant 1 228 119 9 . 7  

Ma.le 1 720 134 7 . 8 

. 
w 0 
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Our principal weapon in the fight against smallpox is the vaccine . Unless 
the vac cine is potent at the .time of administration, outbreaks cannot be contained 
and a programme of systemat ic vaccinati on is a meaningle ss exerc ise.  Of first 
importance , therefore , in an erad icat ion programme , is to assure at all time s ,  that 
the vaccine is fully potent at the t ime of administrati on. 

When the global erad icat ion programme began, we found that not more than 10% to 
20% of all vaccine in use in endemic areas met WHO standards .  In fact ,  in 1967, 
many spec imens of vaccine which were tested , were found to contain no live vaccinia 
virus whatsoever. Unfortunate ly, some of this vaccine came from highly reputable 
national laboratories .  The ability of these laboratories to test vacc ine was no , 
better than their abi lity to produce vaccine . 

Four years ago, a number of endemic countries used liquid vacc ine rather than 
free ze -drie? vaccine . Liquid vaccine is le ss expensive and government offic ials 
considered this to be an important saving . Yet we know that even in temperate areas 
where refrigeration fac ilities are plentiful, nru ch of the liquid vaccine is not potent 
at the t ime of appli cation. The vaccine is s imply too unstable for routine use either 
in the fie ld or in hospitals or in health centres .  While liquid vac cine itself may 
be comparatively inexpensive , overall, it is very cost ly indeed to vacc inate large 
numbers of persons with nothing but glycerine and dead v irus. 

l 
Chief, Smallpox Eradi cati on Unit, WHO, Geneva 



WHo/sE/71 . 30 

page 220 

Finally, at the beginning of this programme, we found that few paid any attention 
to vaccine storage and shipment . Regularly, we found large stocks of vaccine which 
had been stored for long periods in the hot sun and in unrefrigerated storage rooms . 
In health centres,  we found substantial stocks of vaccine which had been kept for 
a year or more in physicians ' desks and storage cupboards .  Most of the vaccine, when 
tested, was found to be impotent . Literally, millions of doses of vaccine had to 
be destroyed . 

In the deve lopment of the global eradication programme, the· provision of ample 
supplies of freeze -dried vaccine of assured potency was obviously a first priority 
objective . Proper storage and distribution of this vaccine was equally important . 

Assistance in the form of equipment , supplies and consultation was provided to . 
vaccine production laboratories by both WHO and UNICEF. A meeting of experts in 
smallpox vaccine production was convened and a manual on vaccine production was 
prepared . Finally, arrangements were made with two laboratories, in Canada and 
the Netherlands, to serve as WHO Reference Centres for vaccine testing . 

Now, four years later, the situation in respect to the vacc ine has been com
pletely altered . Almost all vaccine in use in endemic areas meets WHO standards . 
Increasing numbers of lots of vaccine are being te8ted and an increasing proportion 
is  found to be satisfactory. Provisions for storage and shipment of vaccine have 
improved considerably as nat ional authorities have appreciated the need for this . 

However, we must not be complacent . The vacciQe, in effect, represents the 
ammunition for our army of vaccinators and surveillance teams . If the amrrn.lnition 
is faulty the team can do very little . We must remain constantly alert to ensure 
that the vaccine continues to be satisfactory. 

Production of Freeze -Dried Vaccine 

Use of freeze -dried vaccine in this programme is an absolute necessity. On 
countless occasiorJS ,  I have been assured by producers of liquid vaccine that the ir 
vaccine is of good quality and that health staff are well-trained to preserve it 
properly. Repeatedly, we have demonstrated that this is not so. Freeze -dried 
vaccine is tested to assure that it maintains its potency when left at 37° C for 
28 days . Liquid vaccine loses its potency in one to three days unless kept at 
deep -freeze temperature . We have yet to encounter a health staff anywhere so well 
trained that it has, in fact, been able consistently to preserve liquid vaccine 
properly. In brief, there is no excuse, no justification today for the use of liquid 
vaccine unless one is willing to accept take rates of anywhere from 0 to perhaps 50% 
in primary vaccinees . 

Almost all freeze -dried vaccine is provided in ampoules or vials containing 
0 .25 ml . Traditionally, this is referred to as a 1125 dose" container although we 
know that with a container of this size,  as many as 100 to 125 persons may be 
vaccinated with the bifurcated need le .  Health officers have repeatedly asked if 
vaccine could be produced in perhaps 1, 5 or 10 11dose11 containers for use in health 
centres. This was carefully considered at the WHO Seminar on Vaccine Production. 
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It was concluded that 0.20 or 0 . 25 ml conta�ners are the smallest praotioable 
amounts whi ch can be dried and properly reconstituted . A number of different 
experimental approaches have since been tried to overcome this problem. None has 
proved effective - all have been very expensive to the extent that the oost of 
producing each container holding only l or 2 "doses" has been almost as great as 
producing one of the so -called "25 dose " containers now used . The only practical 
way at present by which one may realize a saving in vaccine is to plan the vacci 
nation programme so that more persons can be vaccinated in the course of a day. 
In many c ountries health centres plan special "vaccination days" and of oourse , the 
programme of vacoinators can be arranged so that they may perform 50 to 100 vaccinations 
per day . 

Testing of Vaccine 

Regular testing of vaccine by a competent laboratory separate from the one 
producing the vaccine is a very impor&ant measure to assure that high standards are 
consistently maintaine d .  One cannot be complacent about this, however . On three 
occasions now, we, as well as national programme staff, have been dismayed to find 
substandard vaccine being released �Y excellent laboratories who had maintained high 
standards for as long as 3 and 4 years . In each instance , the laboratory itself 
had become complacent and , having experienced problems in obtaining eggs for testing, 
began omitting certain of the test .procedures .  In each instance noted, corrective 
steps were able to be taken and the quality once again improved . Without in
dependent testing, however, · the problem might well have persisted for months or years 
- perhaps seriously j eopardizing an eradication programme . 

WHO has made arrangements to permit the testing of two lots of vaccine very 
3 months from all production laboratories in endemic countries . This amounts to 
12 lots of vaccine each year. In particular cases where a laboratory is endeavouring 
to establish its production . methodology or where eggs for testing are in short supply, 
provis ion may be made for testing of additional lots of vaccine . 

It is also useful to check occasional samples of vaccine collected at health 
centres or from vaccinators in the field .  If vaccine obtained at this level is of 
a proper standards ,  one may be further reassured regarding the quality of vaccine as 
actually administered . 

The importance and value of regular vaccine testing cannot be over�mphasized. 

storage and Handlin� 

Free ze -dried vaccine is remarkably stable even when exposed to moderate heat . 
Indeed, it is perhaps one of the most stable vaccines available . However, this 
stability is relative . Excess ive heat for long periods can destroy the vaccine . 
To pass the WHO requirements for stability, each lot of vaccine must have more than 
108 (100 000 000) virus particles per ml after being heated to 37° c for 4 weeks . 
Although some lots of vaccine may be satisfactory after even longer periods than this, 
many will not . As a practical matter then, it is advised that vaccine not be sub 
jected to room tempe rature for a total period of more than one month. Distribution 
of vaoo:fne to sub -centres and to vaocinators must therefore be arranged to ensure 
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tlut by the time the vaccine reaches the arm of the vaccinee , it will not have been 
out of refrigeration for a total time of more than 30 days . However, if by acc ident 
or error, a large amount of vaccine is kept at roon temperature for longer periods ,  
i t  shou ld not b e  discarded .  Samples should be submitted for te sting as some lots 
of vaccine may still be suit able for use . 

Some have felt that the test for stability should be set at 45° C  as summer 
temperatures in some areas do exceed 45° c.  However, careful review of the average 
or mean temperatures throughout endemic areas reveals that nowhere and in no month 
does the mean temperature exceed 37° c by more than one degree . The present tests 
are thu s  considered fully satisfactory . 

After the vaccine is reconstituted it i s  like liquid or glycerinated vaccine 
and it deteriorates rapidly . Most vaccine falls below accepted standards after 
18 to 24 hours although some lots may occasionally remain potent for a longer time . 
For this reason, it is advised that vaccine which is not used at the end of a day 
be di scarded . It should be noted, however, that vaccine placed in direct sunlight 
will deteriorate faster than this - in fact, in a matter of a few hours . This 
must be carefu lly guarded against . 

Summary 

Most important in any erad ication programme is to assure that the vaccine in 
use is potent . If it is not, no programme, however successful administratively, is 
able to accomplish its objective s .  Regular testing of vaccine is a necessity . 
As experience has shown, a laboratory which produ ces good vaccine for years may 
experience trouble at any t ime . It may not be recognized . 

With good vaccine properly storad and distributed, the army of vacoinators 
and surve illance officers are assured of having live ammuniti on in the fie ld . 
Without it , one has no programme . 
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There is  no excuse for not us ing the very best avai lable tools and teohniques in 
performing vaocination .  Throughout years of vaocination practioe, the medi cal pro 
fession has employed a variety of different methods tor vaccination. Modern pract ice 
has discarded most of these . The purpose of this paper is to discuss the most 
commonly used tools and techniques ,  their advantages and disadvantages .  

Pins and Needles 

These have been in use since the earliest days of the history of vaooination 
and in some countries were until recently the only available tools for vacc ination. 
They are cheap, read ily available and can be flamed easily in the fie ld after use . 
However, it is not poss ible to use them for multiple puncture vaooination as this 
would be haz�rdous and it is recognized that scPatoh vaccination produces a much 
lower incidence of vaccination takes than multiple puncture vaccination . Furthermore, 
glass rods or droppers are needed for transferring the vaccine from the vial to the 
skin which is not only troublesome but wasteful of vaccine . 

Rotary Lancet 

This now abandoned instrument was formerly widely employed in India and Pakistan. 
studies, however, have shown that take rates obtained are significantly lower than 
by multiple puncture vaccination. The difficulty of steri lizing the instrument has 
led to many secondary infections and the violent reactions and i ll effeots induced 
by vaccination by means of this tool readily explain the obJeotion of many communities 
to smallpox vaccination. 

Jet Injector 

The jet injector is a relatively new tool and several models have been developed 
and subjected to field tests.  Some have proved to be au mbersome and difficult to 
operate; some have tailed to produce take -rates of aooeptable level; some have 
depended on eleotrio power, thus limiting their use ; and some have proved too 

l 
Regional Advi ser on Sma llpox Erad i cat ion, World Health Organi zat i on, 

Eastern Med iterranean Region 
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fragile for routine field use . 

Amongst jet injectors, the Ped -o -Jet 
satisfactory results and which has proved 
a hydraulio system operated by foot . It 
orifice into the superficial skin layers . 
programmes, in Brazil and in the Congo . 

Its advantages are : 

is the only one in routine use which gives 
sufficiently durable . It is powered by 
injects the vaccine through a very small 

It has been in wide use in West African 

Speedy vaccination : one is able to perform up to 1 000 vaccinations per 
hour . An average of 3 000 to 5 000 vaccinations per day have been reported in 
some eradication programmes . The problem, however, has been to assemble 
sufficient numbers to permit maximum use of the injector .  

The injected dose of vaccine i s  O . l m l  and 25 co o r  50 cc vials are sufficient 
for 250 or 500 vaocinatk>ns without changing vials . As the vaccine is diluted 
by about a third, there is . .a saving in vaccine . 

High take -rates are invariably observed, comparable to those obtained in 
multiple puncture vaccination . 

Unfortunately there are disadvantages to the jet injector : 

In contrast to the needles whose use can be taught to ordinary vaooinators ,, 
the handling of the jet injector demands special skill and understanding . 
Mechanical aptitude is desirable to permit minor repairs to be undertaken . 

Maintenance of the injector requires special care and spare parts rm..tst be 
stocked . The se are reasonably expensive and must be ordered well in advance . 

Major repairs cannot be performed under field conditions ,  and more elaborate 
tools as well as more highly skilled mechanics must be available . 

It is expensive . 

Special vaccine is required in terms of purity and bacterial count . 
If the vaccine is not totally free from particles, the nozzles will clog 
repeatedly, resulting in difficulties in t'ield operation. 

The use of the ped -o -jet can only be justified where and when vaocinees can 
be gathered in a n  orderly manner and in large numbers . It is useful for large 
schools, institutions , army camps , market areas, eta . Its use in house -to 
house operations is neither economical nor practical . 
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Although introduced for use only in 1968, the bifUrcated needle has now been 
adopted for use by all endemic countries .  This tool is a very simple two -inch 
stainless steel needle with a small fork at one end . When inserted into the vial 
of reconstituted vaccine, it retains between its forks one droplet suffic ient for 
performing one vaccination .  

Never before were so many advantages grouped in a sing le vacc ination tool :  
durability, saving in vaccine ,  ability to induce a high proportion of satisfactory 
takes ,  simplicity in field use and very low oost . 

Durability 

The bifurcated needle was originally intended to be used only once and 
then discarded . Considering the number of vacc inations to be perf ormed in the 
global erad ication programme , and the quantity of needles required_, studies were 
carried out to test the durability of the needle and the possibility of its 
be ing used several time s .  

In a field trial in the United Arab Republic, b y  Shafa, one needle was 
used 172 times . In thi s trial, flaming was used as the means of steri lization .  
The frequency o f  takes i n  a group o f  revaccinee s  was observed : a greater pro 
portion of successful takes was in faot noted among the second half of the 
group vaccinated, attesting to the faot that the needle can be used effectively 
many times, undoubtedly increasing with the skill of the vaccinator. 

In another study by Shafa in a group .-of primary vaccinees where boiling 
was used as a means of sterili zation, each needle was suc cessfU lly used for 
46-47 t imes and would still have been �ood for many more vaccinations . 
Similar studies have been carried out in Kenya . Iadnyi reports 90 vacc inations 
with a single needle and still the needle could have been used for more . Both 
autoc laving and boiling were used for steri li zation . Metallurgi cal test ing 
carried out in Geneva indicates that the needle could withstand the heat of 
alcohol f laming for at least 50 times when exposed for three seconds each time , 
without any changes occurring in its "hardness index" . 

Saving in vac cine 

In many cases only about 25 to 30 vaccinations are being performed from a 
vial containing 100 conventional doses when a dropper is used . Because the 
needle holds a very small, yet sufficient quantity of vaccine between its forks , 
an amazing saving of vaccine is possible . The amount taken up by the needle 
is less than 0. 0025 ml, in comparison to conventional methods which employ at 
least 0.01 ml of vaccine per vacc ination . 

In an experiment by Shafa using a 1150 dose " vial of vaccine (0.5 ml ) , over 
500 vaccinations were performed . Similar observations were reported by in
ve stigators in India . 
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Satisfactory take -rates 

In planned studies carried out with thi s tool, several investigators 
(Millar, Zikmund, Ladnyi, Huisman, Meyer and Shafa ) ,  using freeze -dried vacc ine 
of standard potency, obtained take -rates of 98% to 100% in primary vac cinees 
and 56% to 76% in revaocinees .  other t oo l s  have invariably shown lower take 
rate s .  In these studies� the multiple puncture technique was compared with 
multiple pre ssure and linear scratch. 

Number of insertions 

Because the needle is forked , 15 strokes means, in fact, 30 inserti ons, 
thus increasing the probability of successful take s .  

Cost 

One thousand of th ese needles cost only US$ 5 . 00.  Considering that over 
100 vacc inat i<n> can be successfully performed with each need le , the cost per 
vaccinat i on is almost nil .  

Simpli city in f i e ld use 

The need for simplicit y  is obvious ly an important consideration in 
vaccination campaigns . A sufficient number of c lean needles can be provided 
to each vac cinator every day to permit the use of one needle for each vaceinee 
thus saving the time and equipment required for sterilizat ion in the field . 

Capsule Containers 

Special plast ic containers des igned for the bifurcated need les allow about 200 
need le s  to be carried in a compact pract ical form� a sufficient number for the day ' s 
work of one vac c inator in the fie ld . The needles used each day are an ind ication 
of the number of vac c inations performed and may substi.tute for manual recording of 
numbers of vaccinat ions . The capsule container also permits easy sterilizat ion 
of used needles after work in the field . The capsule c ontaining the used need les 
may be boi led in any available pot of water and vacc inators thus are not obliged to 
carry steri li zation equipne nt . A vaccinator in house -to -house activities need only 
carry one container with a sufficient number of needles for his day ' s work, one con 
ta iner for collecting the used needle s  and a vial of diluted fre e ze -dried vacc ine . 

Te chniques of Vacc inat ion 

It is evident that the te chnique used in vaccination has a great influence on 
the result achieved . The pJteferred technique is one that can 'be eas i ly taught to 
vacc inators, produces little trauma , induces the highe st possible proportion of takes 
and is accepted by the pub lic . At present only the multiple puncture and J et 
inj e ct i on te chnique s are re commended . The previously prevalent linear scratch method, 
whil e  s imple enough, produces an unsat isfactori ly low proportion of take s .  The 
mult iple -pre ssure method on the other hand , produ ces a satisfactory proportion of 
take s but is difficult to teach vacc inators to do properly . 



WHo/sE/71 . 30 

page 227 

The multiple puncture technique is the simplest to teach. Because the needle 
moves perpendicularly, the penetration of the superficial layer of skin is almost 
a certainty, thus permitting insertion of the vaccine . A trace of blood should 
appear at the vaccination site as an indication that vaccination has been sufficiently 
vigorous . The take rate is not reduced even if frank bleeding occurs . Care 
should be taken in vaccination to grasp the arm firmly as children may mo•e the ir arm 
away if it is not held firmly during the act of vaccination. 

The multiple puncture technique has been extensively field-tested.  Comparing 
the rotary lancet and multiple puncture methods in revaccinees in India, Nath and Rao 
obtained 75% positive reactions with the multiple puncture method against 42% with 
the rotary lancet . Both techniques were performed in the same group of 153 subjects . 
In a study by La.dnyi in Kenya, 112 primary vaccinations were performed with the 
multiple puncture technique and the same number with the scratch technique . The 
results, read after seven days, showed 100% take -rates with the multiple puncture 
technique and 98% with the scratch method . In 334 revaccinees ,  the take -rates for 
multiple puncture and scratch were 60 . 9%  and 57 . 9%  respective ly. 

Clearly, the multiple puncture technique performed with tltte bifurcated needles 
is the method of choice for smallpox vaccination and thus is highly recommended by 
WHO. 
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ANNEX 1 

MULTIPIE PUNCTURE VACCINATION - PRAaI'ICAL CONSIDERATIONS 

In using the bifurcated needle in the mu ltiple puncture technique of vaccination, 
a few points based on field experience are worthwhile not ing. 

1 .  It is most advantageous ,  in general, to boil rather than to flame the needles. 
However, if flaming is used for sterilization, the needle should be passed through 
the f lame three times,  then the needle should be allowed to cool for five seconds 
before its insertion in the vial of vaccine . 

2 .  After boiling, the plasti c container containing the needles should be left over
night to dry. Wet needles have a tendency to stick together and do not come out of 
the container one by one as they should . 

3 .  Make sure that all needles are placed in the container with the forked ends 
downwards . 

4 .  The upper hole of the container should be neither too tight nor too wide in 
order to allow easy release of the need les one by one . 

5 .  When withdrawing the needle from the vial, make sure that its tip does not touch 
the neck of the vial as this may cause the droplet of vaccine to fall back into the 
vial . 

6.  Before vaccinat ing, one should look through the forks of the needle to make sure 
that a drop of vacc ine is between the forks � If · no vacc ine is retained by the 
needle , the fork should be reinserted into the vaccine . 

7 .  The site chosen for vaccination should always be the same , to facilitate sub
sequent assessment . Most programmes use the upper left deltoid region. 

8. It is  important that the wrist of the vaccinator rests on the arm of the 
vaccinee whilst vaccinating . This allows the punctures to be concentrated on a 
smaller skin area.  

9.  It is not necessary to  first apply the vaccine to  the skin before beginning the 
strokes with the needle . 

10 . The appearunoe of a trace of blood at the vaccination site is  a sure sign that 
virus has been introduced into the skin. If no blood appears ,  vaccination should 
be repeated . At times , it may take from 10 to 15 seconds for blood to appear at the 
vac cination site . 

11 .  No skin preparation is recommended . Thus, no alcohol, ether, acetone , soap, etc . 
should be provided or used . As it is only recently that this approach has been 
introduced,  the medical profession may raise some questions . Reasons for this 
procedure thus should be explained to them.  
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RECOMMENDATIONS 

The following recommendations are submitted by the partic ipants for action 

which should be continued or introduced and as guide lines for programme planning 
and execution : 

1 .  In conformity with WHO global SE strategy in countries where smallpox is still 
endemi c ,  Governments should give priority to smallpox eradication programmes .  

2 . Except in a national emergency, organization of smallpox eradication programmes 
should not be interrupted by diverting SE personnel and resource s to other programmes ,  

3.  Integration o f  the smallpox eradicat i on programme with other public health 
control programmes should not be introduced before the country has become smallpox
free . 

4.  The dire ctorates of smallpox eradica tion programmes at all levels should be 
adequately staffed and given enough authority and administrative and financial 
support to be able to execute the programme efficiently. 

5. As survei l lance and containment of outbreaks are the most important components 

of the smallpox eradi cation programme , 

(a ) the reporting systems should be improved to ensure uniform and prompt 

notification of any suspect or confirmed smallpox case; 

(b ) spe cial teams trained for surveillance and containment measures should 
be created at central and provincial leve ls as required and the necessary 
transport should be allocated to them on a permanent basi s .  Such teams should 
be engaged full -time in surve illance activit ies to carry out epidemiological 
inve stigation and containment of every outbreak . 

6.  Cases may be isolated at home to avoid dissemination of the infection by 
hospitali zation. 

7.  Potent and stable free ze -dried vaccine should be exclus ively used for smallpox 
vac cination .  

8.  The nrultiple puncture technique us ing the bifurcated needle is recommended . 

9. The s ite chosen for primary and revacc ination should be made uniform, 
preferably the left upper de ltoid . A s ingle insertion is recommended . 
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10 . Neonatal vacc ination should be a high priority; experience has shown that 
vac cination of this age group is safe and effective . 

11 . Regu lar vac c ination of all hospital staff and vac c ination of patients on 
admi ss ion is recommended with the exception of moribund case s .  

12 . Although rout ine primary vac c inat ion and revaocination o f  the populat ion is 
re commended where ne cessary, all efforts should be made to attain the highest 
coverage possible of chi ldren be low 15 years of age . 

13 . Regular assessme nt of the programme at all levels and in part icular its 
surve i llance component should be carried out to ensure the progre ss made and to 
take corre ctive measures where necessary. 

14. In c ountries where the inc idence of sma llpox is very low or ni l, laboratory 
fac i lities should be made available for the diagnosis of all su spect case s .  

15 . All records such a s  vac c ination sheet s ,  scar survey and epidemiological forms 
should be uniform throughout one country and should be simple enough to inc lude 
only e ssent ial data . 

16. An intens ive training in the methodo logy of surve i l lance and containment should 
be imparted to all categories of supervisory staff . 

17 . Health education must be stimulated so that all categories of medical and 
paramedi cal personnel are involved in the report ing of case s .  In add ition, 
vo lunteer partic ipat ion of village leaders , school teachers ,  etc . shou ld be 
promoted . 

18 . Inter -country agreement on measures taken to. assure c lose te chnical coord ination 
is an urgent ne cessity, espec ially for those countries enc ountering frequent 11border 
cross ing problems" . These measures should faci litate prompt cro s s -notification to 
the local and central authorities in the bordering country so that in the event of 
an outbreak the ne ces sary act ion can be taken simultaneously in both countries 
involved ,  strong surve i llance action should be continuou sly as sured in border 
areas . 

19. WHO is reque sted to ass ist in the organ ization of inter-country coordination 
meetings . 
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