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From: Chief, Smallpox Eradication 

To: smallpox staff 

Subject: Progress Report 21 - Target Zero 11 April 1974 

1.0 Overview 

Throughout the endemic regions, the rate of smallpox transmission is now 
begiil.ning to decline and should continue to do so at lea:st through next October. 
This is the period when searoh and oontainmGnt activities oan be most effeotive -
the period when smallpox can most easily be eliminated from remaining endemic 
areas. 'with smallpox as limited geographically as it now is, the period between 
now and October could be the time of our last major battle. 

To assess where we are and how much we have yet to accomplish, one need only 
contrast the present situation to that of 12 months ago . In virtually every area 
today, outbreaks are tabulated and dealt with on a village by village basis, and 
progress is measured in terms of the nurnber of villages with one or more cases with 
onsets during the preceding six weeks. 

In contrast, one must recall that only a year ago, large areas remained in 
which the only information available wc:.s that provided by routine r:orbidity 
reporting. Toda~, throughout the ende~ic areas of I~dia and Pakistan, health 
workers are systematically and regularly searching all villages i~ a planned 
programme to detect outbreaks. A year ago, s uch a system \>ras only first being 
experimerrted with in limited areas of India. 

To view the entire situation another way - were we able today -co imrr:ediately 
eliminate smallpox in Bihar State in India; Rangpur, Ra.jshahi and ~·1ymensingh 
Districts in Bangladesh; Hyderabad and Tharparkar Districts in Pakistan and 
Gojjam Province in Ethiopia, I believe smallpox could be all but eliminated 
globally within three r.;onths. 

Tne problem areas are narrowing ra.pidl y - the end is now in sight - the 
opportunity to make t.te final breakthrough must not be lost - what we ae:complish 
between now and October will be especially critical. 

The special need for further support a-c this specific time was, as you know, 
agreed to by the Director-General who made available an additional $900 000. 
Negotiations are all but complete with another donor to provide more than three 
times this amount for work in India and Bar"gladesh. :ust within the past 10 days, 
offers of further support have come from other sources. But with all of this, 
we must not lose sight of the fact that the outcome of the battle will be 
determined in the end, not by money alone, but rather by each of you in the fie!d 
and your success in organizing, motivating and stimulating activity and interest 
by health staff and others at all level s. 
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2.0 Epidemic Control in Khulna 

Enclosed with this progress report is a paper by Dr Sommer (soon to be 
published in the American Journal of Epidemiology) which describes the rapidity 
with which smallpox was able to be controlled in Khulna (Bangladesh's largest 
city after Dacca) and the techniques employed. Based on the results of a number 
of other epidemic control programmes during recent months which were less 
successful although sometimes more thorough and intensive, the achievements in 
Khulna would seem to be miraculous, if not mlbelievable. But note that t he 
control programme described took place in April. Could it be that lower transmission 
rates at this time heightened the effect of the containment efforts? Can this -
will this - dramatic success be widely repeated over much wider areas during the 
next six months? I'm inclined to believe it will, provided we are able to 
sustain and, in some areas, to increase t he present tempo of activity! 

3.1 India 

Over 60% of this year's cases in India have been reported·by the State of 
Bihar, and more than 85% by the two states of Bihar and Uttar Pradesh combined. 
Prospects for eradication in India thus relate primarily to accomplishments 
in these two states plus the relative success of other states in stopping 
importations and/or eliminating the comparatively limited residual foci now 
present. 

Uttar Pradesh Progress in the programme throughout most divisions of 
the state has been encouraging. Monthly smallpox incidence in Uttar Pradesh 
since November has remained virtually constant - a period during which one 
normally observes at least a four fold seasonal increase in cases. Summary 
results of the status of the programme a f ter the fourth search 28 January -
2 February are shown below. 

Total 
Primary Health 

Division Centres (PHC ) 

Gorakhpur 121 
Bare illy 90 
Lucknow 93 
Faizabad 112 
Varanasi 96 
Meerut 79 
Allahabad 88 
Agra 77 
Jhansi 47 
Kuma on 72 
TOTAL 875 

No. with active 
outbreaks on 
2 Feb. (%) 

59 (49) 
56 (62) 
38 (41) 
31 (28 ) 
31 (32) 
13 (16) 
12 (14) 
12 ( 16) 
9 (19) 
4 ( 6) 

265 (30) 

No. of 
Outbreaks 

174 
184 

80 
65 
54 
16 
26 
15 
19 

639 

Average no. of 
outbreaks per 
infected PHC 

2.9 
3.3 
2.1 
2.1 
1.7 
1.5 
2.2 
1. 3 
1. 8 
1.5 
2.4 

While there were 639 outbreaks as of 2 February, it mus t be borne in mind that 
Uttar Pradesh has approximately 140 000 villages - thus, less than half of one 
per cent of the villages was infected at that time. 
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Until recently, one special Indian or WHO epidemiologist has been working 
in each division, but an additional one has now been assigned to the more 
heavily afflicted divisions. Village by village searches are continuing each 
month as in other endemic areas. 

Bihar The major problem area in India is now the state of Bihar, where 
major epidemics have erupted, primarily in 9 of the 31 eastern Districts 
(figure l). As of l March, 2 227 active outbreaks were recorded - approximately 
3% of all villages in the state were known to be infected. 

A number of factors have contributed to this disaster. Initial search 
operations started somewhat later in Bihar than in other states, and neither 
the searches nor the containment operations have been nearly so effective as 
in other parts of India. Health services are less well-organized than in some 
other states, and recent civil disorders have hampered operations. 

To cope with the problem, additional epidemiologists have been assigned 
(to reach 24 by the end of April), additional transport has been provided, and 
a number of changes have been made in administrative arrangements and plans for 
the programme. The relative success of these measures over the next 6 months 
will determine to a large degree the fate of smallpox eradication in India, 
and perhaps the fate of global eradication as well. 

India, Elsewhere Remaining foci in Andhra Pradesh, Madhya Pradesh, 
Maharashtra, West Bengal and Kashmir appear now to be coming steadily under 
control. However, large numbers of importations, primarily from Bihar, are 
occurring, especially in Orissa, Madhya Pradesh and West Bengal. (The steel 
mill complex in Singhbum District, Bihar, being notorious as a focus.) A 
variety of special measures have had to be taken by all of these states to cope 
with the problem, but the results so far are encouraging. 

The one discordant note, however, is the Eastern wing - especially the 
states of Assam and Meghalaya. In this area, outbreaks are more extensive 
than the data indicate and surveillance-containment measures have so far 
hardly begun to attain a satisfactory level. 

Overview An interesting analysis of Indian incidence was developed by 
SEARO staff who endeavoured to project what might have been anticipated assuming 
the reported cases for November represented a true indication of incidence 
(figures 2 and 3). Projecting the expected seasonal trend from this baseline, 
one would have expected, in February, fully 13 000 cases in Bihar and 18 000 
cases throughout the rest of India. Bihar has almost lived up to expectations 
(10 000 cases), but elsewhere in India, smallpox incidence has remained on a 
plateau of about 4 000 cases, and in fact, has shown a slight decrease in 
February. 

3.2 Bangladesh 

Like India, the problem in Bangladesh focuses increasingly on more limited 
areas -now three of the country's 18 Districts. 
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Number of Cases 

January February March Total (%) 

Mymensingh 549 537 497 1583 30 
Rang pur 388 595 364 1347 26 
Rajshahi 102 282 209 593 11 
All Other Districts 393 693 572 1658 32 

These Districts are all in the northern.part of Bangladesh and, interestingly, 
constitute some of the same areas which were last infected immediately prior 
to the elimination of smallpox in the country in 1971. The remaining cases and 
outbreaks are generally scattered in the southern and western parts of the 
country, and appear now to be diminishing. 

As in some parts of India and Pakistan, containment strategy has recently 
been modified in Bangladesh with highly encouraging results. Local health 
staff and sometimes volunteers are now being employed for effectively 24 hour 
duty for one or more weeks to work in and around infected villages. By so 
doing, visitors to the village and villagers who normally spend the entire day 
in the field are vaccinated - thus a more effective programme is possible to 
assure to the extent possible that all potential contacts are vaccinated. 
In addition, any who depart the village in the incubation period may be traced and 
followed up to assure that further spread does not occur. Provision is made 
for supervisory visits by senior staff every two to three days to ensure that 
satisfactory work is being done. While implementation of such a scheme is 
difficult in the most heavily infected areas at this time, such should be 
possible throughout Bangladesh as well as India and Pakistan within two to 
three months when the seasonal decline in incidence has further progressed. 
It seems to me that this approach is so basically sound and has proved so 
dramatically effective where reasonably well applied that it must be 
implemented as an essential element in all programmes throughout the 
subcontinent as soon as possible. 

3. 3. Pakistan 

Recent reports from Pakistan indicate that the surveillance-containment 
programme in Punjab and its epidemic epicentre of Lahore is being rapidly 
and agressively reconstituted . Search operations employing both malaria and 
family planning staff as well as smallpox workers are now in progress on a 
regular basis throughout the Province. In Lahore, hundreds of health workers 
are engaged in room-by-room search in the epidemic areas of the city and, as 
an experiment, 150 000 school children are being trained also for a special 
one day city-wide search. So far, all indications are that the number of 
foci in the Province are limited, and with the present tempo of activity, 
should be eliminated within a few months. 
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In Sind Province, comparatively few foci remain outside of the two Districts 
of Hyderabad and Tharparkar. However, exportations from Hyderabad are occurring 
frequently, thus placing in jeopardy the rest of the province. Hyderabad and 
Tharparkar now account for fully 90% of all cases in the Province, but only 
slowly is a measure of control being achieved. Two WHO epidemiologists have 
been working there since February, and two additional epidemiologists (one 
national, one WHO) joined the battle in early April. Additional staff, as 
well as transport from other Districts have recently been brought in to assist. 
If the tempo of activity can be sustained into the summer months, it would seem 
likely that the last foci should be able to be eliminated sometime during the 
June-August period. 

3.4 Ethiopia 

Activities in Ethiopia have been and are continuing without interruption. 
With assistance provided recently by French teams from Djibouti, smallpox 
incidence in the vast Hararghe Province has now begun to decline sharply. 
Outbreaks in the other Provinces , except Gojjam, are now small in size, and 
limited in geographical extent. Most should be eliminated by the time of 
the summer rains in June. 

In Gojjam Province, however, outbreaks are considerably more widespread 
than had been expected, and co-operation from the population in accepting 
vaccination has been poor. The problems are further complicated by some of 
the most difficult, mountainous terrain in Ethiopia. New direction was 
given to the programme in February and helicopter assistance in transport 
is expected. It would seem unlikely, however, that foci in this province 
c.ould be eliminated before the year's end . 

3. 5 Nepal 

Nepal continues to be amazingly successful in coping with the flood of 
importations from India. The success of these efforts must be applauded. 
For each outbreak an epidemiological summary of one-half to two pages in 
length is promptly and regularly submitted to WHO setting forth all basic 
data i n respect to each patient and a detailed account of precisely where 
and when the patient was infected . Many of the sources of infection in 
India have, in fact, been confirmed by those engaged in the Nepalese 
programme. 

Through week 12, 34 outbreaks and 217 cases had been documented - an average 
of 6.4 cases per outbreak. The sources of infection were as follows: 

State District No . of Importations 

Bihar Darbarga 4 
Bhagalpur 1 
Purnea 3 
Saharsa 2 
Madubani 4 
San tal Parganas 1 
Sitamarhi 3 
Gay a 2 
Muzaffarpur 2 



State District 

Bihar Saran 
Unspecified 

Uttar Pradesh Gorakhpur 
Kheri 
Pili bit 
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Nepal Secondary Spread 

No. of Importations 

1 
2 

2 
3 
2 

2 

In all, there were 25 importations from Bihar, all but two of which could be 
pinpointed to a specific village; 7 importations from Uttar Pradesh; and 
two outbreaks resulting from secondary spread in Nepal. This is an enviable 
record indeed in epidemiological investigation. 

However, with smallpox heavily endemic in Bihar, the Nepalese programme 
will be ever more severely taxed in the months to come. 

4.0 Summary 

As I visit the various areas and view the programme overall, I find myself 
more optimistic and excited than ever. Certainly, there are problems and 
problem areas, but everywhere I travel I find both nationals and WHO staff 
with a far better grasp and understanding of the present situation than 
only 6 to 12 months ago. I find a markedly heightened and a sophisticated 
application of containment measures which sometimes make those of a year ago 
look almost like the work of amateurs. Admittedly, co-operation could be 
better, transport more plentiful, communications more adequate, etc., etc. 
Improvements are steadily being made and more will come. However, having now 
weathered the major part of the storm of this smallpox season, it is 
remarkable to observe overall how well smallpox has been contained and how 
limited is the geographlcal area which is now of central concern. The task 
of containment over the next six months will be vastly easier than during 
the past six months. If, in contrast to past years, we can now sustain the 
tempo of activity throughout the summer season - and funds at last are 
available for this - we should enter the October-December period with 
smallpox at its lowest incidence in history and this despite reporting which, 
I am sure, has improved ten fold during the past year. Zero by end December 
is well within reach: 

5.0 Smallpox Ointment Vaccine - "UNGUANTIGEN" produced by Swiss Serum 
Institute 

We have been informed by one project that an ointment smallpox vaccine 
(freeze-dried.vaccine suspended in silicone) called "UNGUANTIGEN" produced 
by the Berna Swiss Vaccine Institute is being offered for use. For several 
years, we have been in close contact with the Institute during the course 
of development of this vaccine. Studies available to us to date have 
indicated that there are substantial variations in potency from one tube 
to another and that the vaccine does not meet WHO requirements for stability. 
Although preliminary field trials are known to have been conducted by the 
Institute, detailed trials with WHO collaboration have so far been postponed 
pending resolution of the technical problems. We have written to the manufacturer 
for clarification but, for the present, this product, in our opinion, must 
be regarded as an experimental product only, and thus cannot be endorsed for 
use in the global programme. 
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6.0 Districts with a high smallpox incidence 

As shown below, 39 Districts (or Provinces in Ethiopia) recorded 100 or 
more cases during January, 34 Districts recor ded more than 100 cases i n February, 
and 32 in March. The figure of 100 cases is of course an arbitrarily selected 
dividing line. While one might argue t hat it would be better to examine the 
problem in terms of rates, population data by District/Provinces is not 
available for all areas. The areas concerned are, however, i n t he range of 
one to five million persons (most being in the range of two to three million). 

One hundred cases implies that approximately 20 outbreaks have occurred in 
the political jurisdiction concerned during the month - the average of five 
cases per outbreak bei ng remarkably similar from area to area. In general, 
adequate investigation and assured proper containment of outbreaks when they are 
at or below this magnitude of frequency is reasonably readily achieved. 

The occurrence of only 32 such problem Districts at this time is encouraging. 
Later in the season, e.g. May and June, I would expect that the number should 
be less than half of what is now. 

Districts with 100 or more cases - January - February - March 

INDIA 

Assam 
Bihar 

100 + case s 
JANUARY 

0 
13 

Jammu and Kashmir 1 
Madhya Pradesh l 
Maharashtra 1 
Meghalaya l 
Orissa 0 
Uttar Pradesh 10 
West Bengal 3 

BANGLADESH 4 

PAKISTAN 3 
ETHIOPIA (Province) 2 

39 

*Data provisional and as yet incomplete. 

100 + cases 
FEBRUARY 

1 
10 

0 
0 
0 
0 
0 
3 
2 

5 

3 
l 

34 

100 + cases 
MARCH 

(l)* 
(9)* 
(0)* 
(0)* 
(0 )* 
( 0) *
(1 )* 
(6)* 
(6)* 

5 

3 
l 

"">;'"' 32 

Of the 10 most heavily afflicted Districts during February, 8 were foun.d 
in the state of Bihar - emphasizing once again the importance of accelerating 
the pace of activity in this state. 



- 8 -

February - The World' s Worst Afflicted 10 Di s t r i ct s 

. , State /Province Di strict No of Cases . 
INDIA Bihar Bhagalpur 1441 

Bihar Dumka 1070 
Bi har Monghyr 989 
Bihar Si ngh bum 916 
Bi har Saharsa 879 
Bihar Purnea 712 

PAKI STAN Sind Hyderabad 683 
INDIA Bihar Nawada 614 
BANGLADESH Rangpur 595 
INDIA Biha r Katihar 594 
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