
Pan American Health Organization 

II P am merican Sanita 

XVI I I Regional Committee 

World Health Organization 

efence 

Meeting 

Washington, D. C., U.S.A. 

September-October 7 966 

Provisional Agenda Items 24 and 25 csP17/20, Rev. 1 (Eng. > 

23 September 1966 
ORIGINAL: SPANISH 

STATUS OF SM.ALL~X ERADICATION IN THE AMERICAS AND 

ESTIMATED R3QUIRl%BNTS FOR THE ERADICATION OF SMALLlGQX 

IN THE AMERICAS 



csP17/20, Rev, 1 @ng.) 

Introduction 

Because of its epidemiological characteristics smallpox is one of the 
infectious diseases which best lends itself to eradication. It is a speci- 
fic human disease which is transmitted directly, without intermediate agents, 
The only known reservoir of smallpox virus is man. 

Furthermore, a highly effective vaccine is available, giving protection 
against the disease, Finally, with the advent of freeze-dried vaccine, the 
various problems involved in the use of glycerinated vaccine have been .e 
solved. 

New mechanical instruments make it possible to administer the vaccine 
in the uniform manner and with great efficiency. It is thus possible to 
shorten the period required for, and the operational costs of, smallpox 
vaccination programs, 

Nevertheless, between 1948 and 1965 the countries and territories of the 
Americas reported 171,140 cases of smallpox to the Pan American Sanitary 
Bureau. The disease attacked all age groups indiscriminately, and without 
distinction as to sex or races In some countries the disease encountered 
favorable conditions and became endemic. In others, national smallpox vac- 
cination programs led to its disappearance. In a third group of countries, 
where the disease had disappeared, it was subsequently reintroduced, 

Canada last reported an imported case of smallpox in 1962. The United 
States of America reported 2 cases in 1955 and one case in 1957* 

Smallpox disappeared from Mexico in 1952. 

Except for Guatemala, where one smallpox case was notified in 1953; 
Panama, where there were cases in 1947 and 1958; and British Honduras which 
reported cases in 1948, the countries of Middle America have been free of 
the disease. 

In the Caribbean Area, cases occurred in Martinique in 1951; in the 
Netherland Antilles in 1951; and in Trinidad and Tobago in 19%. 

In South America smallpox disappeared from Bolivia in 1961; however, 
four cases were reported in 1964, but none in X965- In Chile smallpox disap- 
peared in 1954, but in 1959 a secondary case was reported resulting from an 
imported case; since then the country has been free of the disease. No new 
case of smallpox has been reported in Ecuador since 1964, Uruguay reported 
no cases in 1965- Venezuela has not reported a case since 1957 except in 
1962 when it reported 11 cases. 

In 1965 smallpox was still present in Argentina, Brazil, Colombia, 
Paraguay and Peru (see Annex No. 1). 
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Present status of smallpox eradication programs in the Americas 

Smallpox was eradicated in Par&uay (1961) and Peru (1955) as a 
result of national vaccination~progrsms, Subsequently the disease was 
reintroduced into both countries. 

In Colombia a national vaccination program, begun in 1955 and com- 
pleted in 1961, did not succeed in eradicating smallpox, since cases of the 
disease have been reported continuously since 1957. In 1948, there were 
7,356 cases in Colombia, whereas in 1965 there were only 149. Incidence 
of the disease in the country was less in 1963 when there were 4 cases, 
but from that year onwards it has been increasing again. 

Smallpox has disappeared from Bolivia, Chile, Ecuador, Mexico, and 
Venezuela, thanks to intensive vaccination programs carried out in short 
periods of time with good quality vaccine and covering more than 80% of the 
population in each of the various geographical sectors of these countries. 

Smallpox still persists in Argentina and Brazil owing to premature 
interruption of the programs, or their incomplete execution. 

The Pan American Sanitary Bureau cooperated in smallpox vaccination 
programs in Bolivia, Colombia, Ecuador, Paraguay, and Peru. A vaccination 
program is under way in Bolivia at present, and an agreement has been con- 
eluded with Brazil to begin a national program for which the Organization 0 

is finishing equipment for the transportation of personnel, as well as jet 
injectors. Equipment for three laboratories producing freeze-dried smallpox 
vaccine had been previously provided. 

Generally speaking, vaccination programs have not been followed by 
maintenance or consolidation programs. Nor have epidemiological surveillance 
services been organized, 

The Governing Bodies of the Organization have repeatedly expressed 
their concern regarding smallpox in the Americas and their desire to see 
the disease eradicated, as is shown by successive resolutions adopted by 
the Executive Committee, the Directing Council and the Pan American Sanitary 
Conference. 

Furthermore, ever since its Third Session, the World Health Assembly 
has been drawing attention to the smallpox problem throughout the world and 
inviting and urging countries to eradicate the disease. 

Work done by PASB/WRO 

In accordance with the instructions of the Governing Bodies, the 
assistance given by PASB/WHO to the countries may be summarized as follows: 
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a> Organization of laboratories for production of freeze-dried small- 
pox vaccine; training of local personnel in techniques of large-scale freeze- 
dried smallpox vaccine production; provision of laboratory equipment in 
varying amounts, according to the countriest needs. As a result, Argentina, 
Bolivia, Brazil, Colombia, Cuba, Chile, Ecuador, Mexico, Peru, Uruguay and 
Venezuela now have suitably equipped laboratories staffed by technicians 
trained in the production of glycerinated and dried smallpox vaccine in suf- 
ficient amounts to meet the internal needs of each country as well as to 
supply vaccine to non-producing countries that require it. In addition, the 
reference services of the Statens Seruminstitut in Copenhagen, Denmark, were 
made available to national laboratories for testing the purity and potency 
of the vaccines they produce, 

b) Advisory services for the study of the smallpox problem and the 
organization, implementation, and evaluation of vaccination programs. The 
advisory services provided have been both short and long-term. Physicians 
and health inspectors have worked together with national experts to ensure 
the success of these programs. 

c) Cooperation in the form of supplies and equipment has been given 
through the United Nations Rxpanded Program of Technical Assistance. 

d> Advances have been made in the study of the use of jet injectors 
for the administration of smallpox vaccine , in bothurban and rural areas. 
A study of this kind was made by short-term consultants in,Brazil in 1965. 
The experience gained there will make it possible to use this method in 
future programs. 

e) In accordance with the request of the XV Pan American Sanitary 
Conference, the Pan American Sanitary Bureau prepared and submitted to the 
XIII Meeting of the PAHO Directing Council , a set of criteria for the eradi- 
cation of smallpox, which were unanimously approved. 

f> With a view to determining the kind and amount of international 
assistance needed by the countries in order to eradicate smallpox from the 
Western Hemisphere, and in accordance with the request contained in Reso- 
lution XXX of the XVI Directing Council which met in Washington, DOC. in 
1965, a survey was undertaken in the countries in the Americas in the first 
three months of 1966. 

Annex 2 contains a summary of the kind of technical assistance the 
countries are requesting from PASB/WHO for the study, organization, conduct 
and evaluation of smallpox eradication programs, national smsllpox vaccina- 
tion programs, maintenance programs, and programs for the organization of 
epidemiologic&L surveillance services. 
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Smallpox vaccination programs. General characteristics 

Smallpox vaccination programs should be carried out in the following 
three stages: preparation; implementation; maintenance and epidemiological 
surveillance. 

1. Preparatory stage O In this stage data should be collected on the 
smallpox problem, and a study made of working techniques (effectiveness, 
cost, yield, and acceptability to the public), as well as a study of available 
resources. Consideration of these various aspects should lead to the estab- 
lishment of program objectives and the preparation of a corresponding plan 
of operations. Experience has shown how useful it is for the preparation 
of the smallpox eradication program to be carried out jointly by the authori- 
ties responsible for the program and the permanent health service authorities 
at the central, intermediate and local levels. 

The program itself should be carried out through, or with the partici- 
pation of, the regular health services, where they exist. Where they do not 
exist, an independent or vertical service will be responsible for the pro- 
.vaJn- In any event efforts should be made to ensure that these independent 
or vertical services become the foundation stone of the organieation'of 
permanent health services. 

Although the objective of the programs is to vaccinate the ent&+e 
population of a country in the intensive phase of the program, it should 
be borne in mind that, no matter how efficient the program execution is, 
there will always be a percentage of the population that are not vactiinated. 
The vaccination of not less than 80% of the population of each of the'various 
geographical sectors of the country, and of each of the various age groups, 
very probably prevents the transmission of the disease. 

In view of the charadteristics of the transmission of smallpox, from 
person to person, the most 'densely populated areas are those most exposed to 
the disease, and those where it is likely to be on a major scale, since the 
spread of the disease is easy and rapid. Hence, without depreciating the 
value of the homogeneous vaccination of not less than 8% of the population, 
it is recommended that special emphasis be put on urban co mmunities, and 
that efforts be made to increase the percentage of the population protected 
to the highest possible figure so as to reduce the possibility of a smallpox 
patient infecting a susceptible person. Although it is recognized that, 
generally speaking, the cost per vaccinated person rises rapidly as vaccina- 
tion level reaches 100% of the population, in urban areas, because of the 
very density of the inhabitants, and their spontaneous attendance at vac- 
cination centers, it is possible to reach 90% of the population without an 
appreciable increase in the cost.per person.vaccinated. The same holds true 
of the school population, and of concentrated population centers such as 
military installations. 
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Ordinarily, three methods are used in mass vaccination programs to 
reach the population to be vaccinated against smallpox. One is the house- 
to-house method; another is the multiple small group method; and the third 
tackles large population groups. 

The house-to-house method covers a high percentage of a population 
as well as certain age groups such as pre-school age children that are 
otherwise difficult to reach. The method is an expensive one. 

The multiple small group method gives higher returns end is relatively 
inexpensive. The method consists in convening 30 or 40 persons, in other 
words, the inhabitants-of six to eight houses, to attend at a given place. 
It is very useful. in rural areas , since the inhabitants need not travel 
long distances to the place of vaccination, which is chosen so as to be 
half-way between the houses that are farthest apart. 

Once they are brought together, jo persons can be vaccinated in a 
very short time, for example in half an hour, by one vaccinator assisted 
by one volunteer from among the local residents. However, it is preferable 
if vaccinators travel in pairs, since this ensures that vaccination will be 
rapidly performed. For reasons of economy it may be advisable to utilize 
volunteers to assist the vaccinator in various minor tasks. 

One team chief, who also drives his own vehicle, could carry three 
pairs of vaccinators, drop them in three different places where groups of 
people are attending, end later pick them up again and take them to still 
other places. This ensures high performance in terms of the number of per- 
sons vaccinated per vaccinator-day. 

Occasionally it may be necessary in rural areas to combine the house- 
to-house method with the multiple small group method. 

The large population group method is applicable almost exclusively 
to urban areas where a considerable number of persons can be readily assem- 
bled in one place without their having to travel long distances. This makes 
it possible to vaccinate large numbers of persons per vaccinator-day at 
low cost. merience has shown that in cities there always remain some 
persons who are not vaccinated because they fail to present themselves at 
the appointed place. It is therefore necessary to use the house-to-house 
method as a supplementary measure. In addition, this method makes it pos- 
sible to vaccinate many children who have failed to attend at the place of 
vaccination because of fear or for some other reason. 

In administering smallpox vaccine, the scarification and the multiple 
pressure methods have been used without distinction. Both give good results 
when carried out correctly. 
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Jet injectors have now been in use for some time for the innoculation 
of reconstituted freeze-dried smallpox vaccine. By means of a special 
adapter the vaccine is injected 5ntradermally in l/10 ml. amounts. Trials 
of this method have given a high ljroportion of tttakeslt in primo-vaccination, 
Use of this instrument ensures a standard vaccination procedure, and makes 
post-vaccinal supervision of vaccinees unnecessary. - 

Jet injectors are high performance instruments but their costs are 
also high, The number of vaccinations that can be given in a day, under 
normal working conditions, varies according to the type of inst?%ment used, 
With a jet injector worked by a foot $"urnp,'a figure of between 2,500 and 
3,000 vaccinations can be obtained. A jet injector worked by a hand pump 
will give between 200 and 230 vaccinations per working day. 

'_ ,c,: 
Because of their high cost, jet injectors must be used at their full 

capacity, without falling below a given limit under which the cost per 
person vaccinated will cease to be economical, 

Clear, precise , and timely public information, combined with community 
organization, should make it possible for the methods of work selected to 
yield maximum results at minimum cost without sacrificing quality. This is 
especially true when jet iiijectors are used since, as mentioned above, they 
require a steady flow of persons to be vaccinated. 

The preparation of a work program is a project by itself. This fact 
must be borne in mind in smallpox vaccination projects if it is desired that 
the use of jet injectors is to bring with it the savings they do when their 
use is well-planned and the periods of program execution are to be shortened. 

The plan of operations or timetable is nothing more than the arrange- 
ment of program activities up to their completion in chronological order, 
indicating the methods and techniques to be used for the work. 

2. Implementation, This is the stage in which the established plan 
of operations is carried out. 

Since the plan of operations gives the number of activities to be 
performed per unit per time , a continuous evaluation of program performance 
is necessary so that appropriate changes may be introduced when the con- 
ditions call for it in order that the objectives may be attained within the 
time-limit laid down. 

Evaluation of a vaccination program is therefore a continuous process 
performed at the different stages of the program, but no evaluation can be 
made without the prior organization of a data-recording system. 

Finally, it should be remembered that evaluation is both qus&&tzt$ve 
and qualitative. 



CSPl7/20, Rev. 1 (Eng.1 
Page 7 

3. Maintenance and epidemiological surveillance, The purpose of 
the maintenazlce stage is to maintain the population protected against 
smallpox in the years to come* 

Important as it is to protect a high percentage of the population 
against smallpox , it is just as important to subsequently maintain that 
percentage. The maintenance phase is frequently an aspect to which in- 
sufficient attention is given. Because of this, the disease has been 
reintroduced and subsequently spread in areas from which it has been elimi- 
nated after great efforts. This stage should commence immediately the vac- 
cination program is completed in each geographical area of a given country 
or territory. The maintenance program should continue until smallpox has 
been eradicated in all countries where it exists, and at least three years 
have elapsed since the last smallpox case was notified in the Hemisphere. 

In the maintenance program the following should be vaccinated annually: 
all new-born infants, and i:~5grants not previo.zsly vaccinated; and approxi- 
mately 20% of the populaticn of each of the various age-groups and of each 
of the various sectors of the country should be revaccinated, in addition 
to those immigrants who cannot produce evidence of effective vaccination 
within the past three years. 

Special attention should be paid to the maintenance program in areas 
bordering on countries where smallpox still exists, and in particular the 
frontier zone should be given preferential treatment. Equal care should 
be given to densely populated urban areas and to concentrations such as 
school children and soldiers among whom the disease can spread rapidly if 
they are not adequately protected, 

There are some groups of persons who will require special attention 
because they are more exposed to the risk of contracting the disease than 
the remainder of the population, Such groups include physicians, nurses, 
auxiliary medical personnel, personnel working in the laundries of hospitals 
and medical services, and those working in pathological departments, labora- 
tories, etc. The same holds true of immigration and customs officers in 
ports of entry and to the crews of ships, aircraft, trains, buses, etc. 
engaged in international travel. It also applies to persons travelling 
to areas infected, or suspected of being infected with smallpox. All such 
groups should be periodically vaccinated at intervals not exceeding five 
years o 

Systematic application of the provisions of the International Sanitary 
Regulations is also recommended. 

An epidemiological surveillance service has the following functions, 
among others: a> detection and prompt notification of every suspect case 
of smallpox; b) definitive diagnosis by means of clinical, epidemiologic&., 
and laboratory tests; c) adoption and implementation of all measures neces- 
sary to prevent the spread of the disease; and d> investigation of the 
reasons why smallpox cases are occurring, particularly in areas whose popu- 
lation is protected by vaccination, 
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The epidemiological surveillance service should begin to function in 
each geographical area of the country as and when the sm&lpox vaccination 
programs are completed there. 

The organization of an epidemiological surveillance service cells 
for the existence of a suitable system for recording data relating to 
smallpox. 

As smallpox incidence decreases, the clinical experience of physicians 
in diagnosing the disease will also diminish. The problem becomes further 
aggravated when attenuated forms of smallpox occur, which may be confused 
with other diseases. In future, therefore, any diagnosis of a smallpox or 
suspect smallpox case should be made on the basis of a combination of clinical 
examination, laboratory tests, and epidemiological investigation. In 1966, 
PARO/WHO will organize a course on the laboratory diagnosis of smallpox, 
and two courses in both 1967 and 1968, 

Responsibility for the maintenance program and the epidemiological 
surveillance service rests with the permanent health services. Where no 
such services have been established, it will be necessary to adopt the 
necessary measures to ensure that the activities of the maintenance and 
epidemiological surveillance program will be regularly carried out. 

Continental Smallpox Eradication Program 

Natural conditions, although they are adverse in 
should not be allowed to prevent the carrying out of a _ 

some countries, 
smallpox eradication 

0 

program. A combination of the various means of transport available will 
ensure access to most of the places where the vaccine should be employed. 
The information and communications media existing in the countries will 
make it possible to give health education and orientation to the population. 
The network of health and medical care establishments, if properly utilized, 
should assist considerably in implementing the program, shortening the 
period required, and reducing operating costs. Moreover, the countries are 
in a position to produce all the vaccine necessary for a continent-wide 
smallpox eradication program, 

Everything seems to show, therefore, that it is possible to eradicate 
smallpox in the Americas by immunizing the population at risk, within a 
relatively short time, once the Governments provide all the resources neces- 
sary and solve the administrative problems that might hamper the program. 
Once this is done, administrative assistance will become more valuable, and 
can take the form of technical advice, basic working equipment which is not 
produced in the country, or which it would be more economical to import. 

Apparently, although good coordination of all health services can be 
achieved for the smallpox eradication program or national smallpox vaccination 
programs, the same cannot be said of maintenance programs. This underlines 
the need to carry out smallpox vaccination programs simultaneously in as 
short a time as possible. If this is done and smallpox disappears, and good 
epidemiological surveillance services are established, then the intervals bet- 
ween revaccinations may be gradually increased, and it would be easier to 
observe them. Costs would also be substantially reduced and the money thus 
saved can be spent on other health activities, The work of epidemiological 
surveillance services will also be facilitated, 
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Technical and financial considerations lead PASB/WHO to propose the 
following plan of action for eradicating smallpox from the American Con- 
tinent : 

1. In countries where smallpox exists, the population should be 
vaccinated against smallpox, Argentina, Brazil, Colombia, Paraguay, and 
Peru fall into this group. Bolivia has a vaccination program under way, 
Uruguay is also included in this group on the grounds that it had smallpox 
cases in 1964 and lies between two countries where smallpox is endemic. 

20 In countries where smallpox has been eradicated as the result of 
well-conducted vaccination programs, but which border on others where the 
disease exists, maintenance programs and epidemiological surveillance pro- 
grams should be established or continued as the case may be. Chile, Ecuador 
and Venezuela constitute this group. 

3. In countries where smallpox does not exist, but which do not fall 
into the preceeding group, the necessary safety measures should be adopted 
to prevent the introduction and spread of the disease, should the population 
become exposed to the risk of infection. This group of countries should 
make an effort to raise the level of immunity of the population against 
smallpox, preferably through the national health services, and as part of 
wider immunization programs. 

In order of priorities, international assistance should first be con- 
centrated on countries where smallpox still exists (the group indicated in 
paragraph 1 above), and next on countries which at present are, or should be, 
conducting maintenance and epidemiological surveillance programs, and which 
have the characteristics indicated in paragraph 2 above. 

Smallpox eradication programs should be carried out simultaneously 
over periods not exceeding four years, at the end of which the disease 
should have been eliminated, while the maintenance and epidemiological 
surveillance programs should be fully developed and should cover the entire 
territory of the countries concerned. It is of great importance that the 
execution of programs in the different countries be synchronized, and also 
that they should all terminate simultaneously. 

In accordance with priorities indicated in paragraphs 1 and 2 above, 
an estimate has been made of the cost of international assistance and this 
is shown in Annexes, 3, 4, 5, and 6. In these annexes,the countries where 
smallpox exists and where eradication programs should be carried out, have 
been separated from the countries where the disease has been eradicated, and 
maintenance and epidemiological surveillance programs are called for. The 
total amount of international contributions to programs in these two groups 
of countries, plus the cost of inter-country programs, comes to a total of 
~~$2,470,284 spread over a four-year period as follows: first year, 
US961,556,280; second year, uS$446,940; third year, US$310,940; and fourth 
year, US$l56,124. 
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Annex 7 shows the amount each cduiltry proposes to spend on smallpox 
eradication and dn subsequent maintenance and epidemiological surveillance 
programs. The same annex aLso indicates the international contribution to 
country programs and inter-zountry projects. The total cost of these 
programs comes to tH$16,081,1~~, of which 84,63% (~~$l3,6lO,841) would be 
contributed by the countries, while the international contribution would 
amount to 15.35$% (us$2,470,284L 

Annexes 
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STATUS OF SMALLPOX ERADICATION IN THE AMERICAS AND ESTIMATED 
REQUIREMENTS FOR THE ERADICATION OF SMALLPOX IN THE AMERICAS 

Survey of local conditions, characteristics, and resources for 
conducting national smallpox vaccination campaigns, eradicating 

smallpox, or protecting the population against the risk of 
the disease 

It has been stated on more than one occasion that if the countries 
are to eradicate smallpox they will have to receive increased foreign aid, 
In compliance with the request contained in Resolution XXX of the XVI 

Meeting of the Directing Council, held in Washington, D.C., in 1965 and 
in. order to determine the kind and amount of international assistance the 
countries would require to eradicate smallpox in the Western Hemisphere, 
the Pan American Sanitary Bureau conducted a survey in the countries of 
the Region. 

A preliminary report, containing the findings of the survey, was 
submitted to the 54th Meeting of the Executive Committee. 

Demographic Characteristics 

Annex 1 contains a summary of some of the demographic characteristics 
of the countries surveyed. In this Annex, areas with a population of 
2,000 or over are called urban. 

The definition of an urban area is not uniform throughout the 
Hemisphere. In some countries it consists of areas with a population of 
1,000 or over; in other, areas with a population of 2,000 or over; while 
in still others it consists of areas termed urban regardless of the 
number of.inhabittits and only because they are the seat of the corre- 
sponding political and administrative authorities. In such cases, an 
area defined as urban includes the zones of influence of the authorities 
in question. But regardless of its definition, an urban area represents 
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a concentration of population0 According to the data collected, in 12 
out of the 22 countries appearing in Annex 4 the urban population 
fluctuates between 40 per cent and 80-2 per cent of the countries! total 
population and the ratio should be borne in mind in arranging national 
smallpox vaccination programs, 

The population density per square kilometers ranges between the 
extremes of 2 inhabitants per square kilometers in Canada, and 190 in 
Trinidad and To&go, 

Means of communication 

Taking means of communication as a whole, it would appear that' 
they make it possible to reach most of the population in the various 
regions into which the countries are divided. 

Cultural characteristics 

Annex 2 shows that illiteracy in the over 15 age group var&s 
within very wide limits, 4~ information program using the newspapers, 
as well as the radio and television stations existing in the different 
countries, should reach a high percentage of the population. The use 
of battery powered transistor sets enables persons living.in the most 
remote areas to keep up to date with the news. 

The languages spoken in North, Middle, and South America, and the 
Caribbean Area are Spanish, French, Portuguese, and figlish. In some 
countries dialects are also spoken, which are mixed with the official 
language. In three countries a large proportion of the population 
speaks only the local dialect. Language differences within a country 
should be no obstacle to a good understanding of health programs, since 
the health departments include personnel who can serve or who act as 
interpreters during every-day work. Furthermore, in the great majority 
of countries, the population gladly accepts health services. It isa 
known fact that a population which has been properly informed will not 
reject the health services offered , and the anti-smallpox campaign is 
no exception to this rule. 

Systems of Government 

The q&ems of Govermnekt in the countries in the area covered by 
the survey are unitary and federal. The health services come under the 
Ministries of Health, the National Health Services, States or Departments, 
municipalities, and private organizations. 

Compulsory smallpox vaccination 

Smallpox vaccination is compulsory in 20 of the countries listed 
in Annex 3. It is not compulsory in 4 of these countries, while one gave 
no information on this point. Revaccination against smallpox is also 

. compulsory in 17 countries and not compulsory in 5, while 5j countries 
: * _ 
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gave no information on the subject. The practice of issuing a cer- 
tificate after vaccination is observed in 19 countries, as seen in 
Annex 3. Two of the countries issue certificates only to persons 
travelling abroad; 3 countries do not issue a certificate; and one 
provided no information on the subject. 

Health services 

; 

k 

Details of the number of hospitals and the number of beds, per 
category of hospital, appear in Annexes 4 and 5, while Annex 6 gives 
figures for health centers and outpatient clinics. The influence which 
these services exert in the areas they serve can be utilized to ensure 
the smooth running of national smallpox vaccination programs. 'Ihey 
can also be used as vaccinating centers. 

The number of physicians, nurses, and auxiliary personnel, by 
country, is indicated in Annexes 7 and 8. 

There is no uniform coordination between the official, semiofficial, 
private, etc., health services in all the countries, but coordination to 
conduct smallpox eradication programs or merely smallpox vaccination 
programs, can be achieved, for these would be well received everywhere* 
It would be advisable to have representatives of the various health 
institutions participate when the programs are being planned at the 
national and local levels, or at least to keep them informed of what it 
is intended to do and how it will be done. 

Data recording system 

All countries in the Americas have a statistical service, but these 
services are in varying stages of development and they do not always cover 
the entire country, Nor is it possible to make any general statement 
regarding the reporting or notification of smallpox cases. Whereas in 
6ome countries, they seem to be notified within a reasonable delay, and 
in others there is considerable delay and sometimes no report is even 
made at all. 

Before notification can take place, a diagnosis of confirmed or 
suspected smallpox must first be reached. The caSe can then be notified 
and recorded. However, since in many countries the disease has long 
disappeared, physicians have lost their skill in diagnosing it; indeed, 
in some countries there are physicians who have never had an opportunity 
of seeing a smallpox case. Added to this is the fact that the pre- 
dominating clinical form of smallpox is the benign variety which can be 
confused with other clinical entities having similar characteristics, so 
that a diagnosis of smallpox is not always immediately reached. This is 
one of the many reasons for the delay in reporting cases. As 6mallpox 
disappears from the American Continent, the ability of physicians to 



CSP17/20, Rev. 1 (fig.) 
ADDENDUM I 
Page 4 

diagnose the disease clinically is also decreasing. Therefore, in future, 
every suspect case of smallpox should be confirmed in the laboratory. 
Many countries are not yet prepared to assume this responsibility. The 
survey indicates a lack of sufficient establishments with suitable 
facilities and trained personnel to perform smallpox diagnosis tests. 

Although smallpox data are being collected, it is clear that 
only a few countries are operating complete data recording systems. A 
data recording system includes notification, registration, tabulation, 
processing, interpretation, and finally publication of the data collected. 
All this is of the utmost importance when the objective is eradication 
of the disease. This fact explains in part the different values given 
to the same phenomenon, in the same period of time, when the information 
is collected at different dates or by different persons. Smallpox is an 
example of this. 

Population vaccinated against smallpox, by age groups 

It was not possible to obtain the necessary information to give 
a complete picture of the percentage of population, by age group, 
vaccinated against smallpox in the Americas. 

Epidemiological surveillance services 

As a result of effective national vaccination programs, carried 
out in short periods of time, a group of countries where smallpox 
formerly existed, succeeded in eliminating it. In others, smallpox 
continues to exist because such programs were suspended or prematurely 
terminated. In a third group of countries the disease was reintroduced 
after years of absence, owing to the lack of maintenance programs, 

In another group, the combination of partial vaccination programs, 
plus the efficient operation of an epidemiological surveillance service, 
has prevented the occurrence of smallpox or has made it possible to 
promptly identify suspect cases of smallpox whenever they appeared and 
to adopt the necessary measures to prevent the disease from spreading. 

There are no epidemiological surveillance services, properly 
speaking, in the countries of Middle America, the Caribbean Area, and 
South America. This is a need that calls for urgent attention. 

Smallpox vaccines 

The smallpox vaccination programs which were carried out by the 
countries of North, Middle, and South America, and the Caribbean Area 
used smallpox vaccines, both dried and glycerinated, which had been 
prepared'in various countries of the Region. PASB/WHO has assisted in 
the formation and operation of 11 laboratories producing freeze-dried 
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smallpox vaccine. It has also helped to train personnel in the large- 
scale preparation of freeze-dried smallpox vaccine. Annex 9 gives details 
of smallpox vaccine production in 1965, and the number of vaccinations 
performed that year. 

Each type of smallpox vaccine has its own indications. Glycerinated 
vaccine has been used in areas where it is possible to keep it refrigerated. 
Freeze-dried vaccines in areas where these facilities are lacking or 
environmental conditions are unfavorable. Both the scarification and 
multipressure methods were used, but the latter was given preference. When 
the health authorities of the countries covered by the survey were 
consulted, they replied that smallpox vaccination produced no other 
effects than those to be expected from the vaccine. Some countries, however, 
reported complications such as post-vaccinal encephalitis, generalized 
vaccinia and gas gangrene. Post-vaccinal encephalitis is described as 
such, but the case histories do not always permit the confirmation or 
rejection of this diagnosis. This is a fact which must be taken into 
account in the future and to which appropriate attention must be paid. 

Glycerinated and dried vaccines produced in national laboratories 
have undergone the tests of these laboratories as well as those laid down 
in the legal provisions of each country; in addition, there are occasional 
field tests. A stricter criterion regarding vaccine control, tests, 
whether purity or potency tests , will have to be adopted in the future. 
Also, the services of the Statens Seruminstitut in Copenhagen, Denmark, 
should be used more widely. By agreement with PAHO/WHO, the Institute can 
be sent samples of the different vaccine lots prepared in national labora- 
tories for purity and potency tests. 

In the smallpox vaccination programs carried out, the percentage of 
"takest' among primovaccinees was high, ranging from 95 per cent to 100'per cent. 

International cooperation 

Of the 25 countries included in the survey, 3 are in a position to 
provide both technical assistance and vaccine to the other countries of 
the Americas, and 9 are able to furnish vaccine only. 

Of the same 25 countries, 22 are prepared to extend the international 
agreements entered into with other countries so as to include smallpox 
eradication or to conclude new agreements with other countries for the 
same purpose. 

General considerations 

Natural conditions, although they are adverse in some countries, 
should not be allowed to prevent the carrying out of a smallpox eradication 
program. A combination of the various means of transport available will 
ensure access to most of the places where the vaccine should be employed. 
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The information and communications media existing in the countries will 
make possible the health education and orientation of the population 
for smallpox eradication purposes or national smallpox vaccination 
programs; also for maintenance programs. !Ibe network of health and 
medical care establishments, if properly utilized, should assist consider- 
ably in implementing the program , shortening the period required, and 
reducing operating costs. Moreover, the countries are in a position to 
produce all the glycerinated or dried vaccine necessary for a continent- 
wide smallpox eradication program. In addition to this, there is the 
possibility of using the services of part of health personnel indicated 
in Annex 10. 

Everything seems to show, therefore, that it is possible to eradicate 
smallpox in the Americas by immunizing the population at risk, within a 
relatively short time, once the Governments provide all the resources 
necessary and solve the administrative problems that might hamper the 
program. Once this is done, international assistance will become more 
valuable, and can take the form of technical advice, and the provision of 
basic requirements which are not produced in the countries, or which it 
would be more economical to import. 

Apparently, although good coordination of all health services can 
be achieved for a smallpox eradication program or national waccination 
programs, the same cannot be said as concerns maintenance programs. This 
fact underlines the need to carry out smallpox vaccination programs 
simultaneously, in as short time as possible. If this is done and small- 
pox disappears, and good epidemiological surveillance services are 
established, then the intervals between revaccination may be gradually 
increased and it will be easier to observe them. Costs will also be 
substantially reduced and the funds thus saved can be spent on other 
health activities. Finally, the work of epidemiological surveillance 
services will also be facilitated. 

Cooperation requested by countries 

Annex 11 shows the type of technical assistance which countries 
'request from PASB/WHO for the study, organization, execution and evaluation 
of smallpox eradication programs, for national smallpox vaccination 
programs, consolidation programs, and for organizing epidemiological 
surveillance services. 

In addition, 2 countries requested financial assistance for the 
salaries and per diem of national personnel working in smallpox eradication 
programs. The contributions requested amount to a total of $3,449,200. 

Courses for the training of personnel in techniques of preparing 
freeze-dried smallpox vaccine, methods and techniques of vaccine testing, 
and the laboratory diagnosis of smallpox, which is another type of 
technical assistance requested by the countries, should be attended by 
the professional staff indicated by the interested countries. 
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ANNEX 1 

POPULATION DENSITY PER Km2 AND URBAN AND RURAL DISTRIBUTION OF THE 

POPULATION IN THE AMERICAS, 1965 

Argentina 
Bolivia 
Brasil 
Canada 
Colombia 
Costa Rica 
Cuba 
Chile 
Ecuador 
El Salvador 
United States 
Guatemala 
Haiti 
Honduras 
Jamaica 
Mexico 
Nicaragua 
Panama 
Paraguay 
Peru 
Dominican Republic 
Trinidad and Tobago 
Uwiw-Y 
Venezuela 

British Honduras 
Bermudas 
Dominica 
Grenada 
Guadaloupe 
Guyana 
British Guiana 
Bahamas Islands 
Caymans Islands 
Falkland Islands 
Caicos-tiks Islands 
Virgin Islands (US) 
Virgin Islands (UK) 
Martinique 
Montserrat 
REPto Rico 
St. Kitts,e Nevis and 

Anguilla 
St. Lucia 
St. Pierre4iquelon 
St. Vincent 
Surlnam 

. l Data for 1964 
a) Estimate 
b) 1350 or 1951 Census 
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Argentina 1962 
Bolivia 1962 
Brazil (a) 1962 
Canada Co) 1965 
Chile 1964 
Colombia 1964 
Costa Rica 1964 
Cuba (c) 1965 
Dominican Republic 1964 
Ecuador 1964 
El Salvador 1963 
Guatemala 1964 
Haiti (d)’ 1965 
Honduras 1964 
Jamaica 1964 
Mexico 1962 
Nicaragua (d) 1965 
Panama 1964 
Paraguay 1964 
Peru 0 1964 
Trinidad and Tobago 1962 
United States Cg) 1964 
Uruguay (4 1963 
Venezuela 1964 

Antigua 
Bahama Islands 
Barbados 
Bermuda 
British Guiana 
British Honduras 
Canal Zone 
Cayman Islands 
Dominica 
Falkland Islands 
French Guiana 
Grenada 
Guadeloupe 
Martinique 
Montserrat 
Netherlands Antilles 
Puerto Rico 
St. Kitts-Nevis and 

Anguilla 
St. Lucia 
St. Pierre and 

Miquelon 
St. Vincent 
Sui-inam 
Turks and Caicos 

Islands 
Virgin Islands (UK) 
Virgin Islands (US) 

1964 
1964 
1964 
1964 
1964 
1963 
1963 
1964 
1963 
1962 
1964 
1964 
1964 
1962 
1964 
1964 
1963 

1963 4 
1963 5 

1962 3 
1957 6 
1965 15 

1964 4 
1962 1 
1963 3 
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(a) knuario Estatistmo do Bras& 1965. (b) List of Canadian Hospitals, 1965. (c) Salud Rblica en Cifras, Ministerio 
de Salud mblica, La Habana, 1965. (d) Information from smallpox survey; distribution of special hospitals maintained 
as in previous reports. (e) Infectious diseases including tuberculosis. (f) Plan National de Salud, 1966- 197Q. 
(g) American Hospital Association. 
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. . NUMBER OF HOSPITAL BEDS BY TYPE OF HOSPITAL WITH RATES PER 1,000 POPULATION 

Country 

. 

Total 

Argentina 
Bolivia 
Brazil (a) 
Canada (b) 
Chile 
Colombia 
Costa Rica 
Cuba (c) 
Dominican Republic 
Ecuador 
El Salvador 
Guatemala 
Haiti (d) 
Honduras 
Jamaica 
Metico 
Nicaragua (d) 
Panama 
Paraguay 
Peru (e) 
Trinidad and Tobago 

!O 
United States (fl - 
Uruguay (d) 
Venezuela 

.2 

I 
-V’ 

Antigua 
Bahama Islands 
Barbados 
Bermuda 
British Guiana 
British Honduras 
Canal Zone 
Cayman Islands 
Dominica 
Falkland Islands 
French Guiana 
Grenada 
Guadeloupe 
Martinique 
Montserrat ’ 
Netherlands Antilles 
Puerto Rico 
St. Kitts-Nevis and 

Anguilla 
St. Lucia 
St. Pierre and 

Miquelon 
St. Vincent 
Surinam 
Turks and Caicos 
. Islands 
Virgin Islands (UK) 
Vircdn Islands (US) 
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1963 6375 2.3 4803 
1964 11053 2.6 8355 
1965 3035 0.7 2704 
1964 4155 2.0 3343 
1964 6907 4.0 3385 
1963 84680 2.2 . . . 
1965 3753 2.3 3085 
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(a) Anuario Estatistico do Brasil, 1965. (b) List of Canadian Hospitals, 1965. (c) Salud Pitblica en Cifras, Ministerio 
de Salud Publica, La Habana, 1965. (d) Information from smallpox survey; distribution of special hospitals maintained 
as in previous reports. (e) Plan Nadional de Salud, 1966-1970. (f) American Hospital Association. 



. 

‘I +! 

Ihrgentim (a> 

Bolivia 

Braail (b) 

Canadi3 . 

Colombia 

costa Rica 
I Cuba 

ChILla 

Ecuador 

El Salvador 

ia 
United States 

G-uatemale. 

Haits (cl 

Honduraa 

Jamaica 

Mexico 

Nicaragua 

PaZ3.?iZl 

Paraguay 

Peru . 

lkminican Rep,(c) 

Trinidad 

=W=Y 

Venezuela 

250 

155 
000 

l ee 

1 473 

94 

462 

763 

266 

92 

9 454 
81 

171 

85 
164 

.** 

174 

52 

273 
a 126 

186 

110 

.e. 

590 

a) Mitistrgr of Health only 

Health Centers wd Chxtpat;isnt B~3pts, 
Posts I Ema 

223 

1 002 

07 

a- 

470 

P 

70 
2 655 

47 
14 
64 

79 

- 2 5% 

117 

30 
265 

545 
125 

.5 
*(I* 

486 

b) Data from &laria Seminar, 1964 

c> For 1962 

( , 



:o 

ANNEX7 

NUMBER OF PHYSICIANS PER 10,000 INHABITANTS 

I 

‘Y 
Bermuda 

CUba 
El Salvador 
Guatemala 
Haiti 
Honduras 
Jamaica 
Mexico 
Nicaragua 
Panama 
Dominican Republio 
Trinidad and Tobago 

Antigua 
Netherlands Antilles 
Barbada 
British Honduras 
Dominica 
Grenada 
Guadaloupe 
Bahamas Islands 
Caiman Islands 
Caicos-Turks Islands 
Virgin Islands (US) 
Virgin Islands (UK) 
Martinique 
Montserrat 
Puerto Rico 
St. Kitts, Anguilla 
St. Lucia 
St. Vincent 

Venezuela 

Guyana . 
French Guiana 
Falkland Islands 
Surinam 

+ Estimate 

a) May include double registrations. 



ANNEX 8 

NUMBER OF GRADUATE NTURSES AND NURSING AUXILIARIES PER 

lO,OC.lO INHABITANTS, 1965 

,* 

1 

Y 

Canada 
United States 

Bermuda 

Costa Rica 
Cuba 
El Salvador 
Guatemala 
Haiti 
Honduras 
Jamaica 
Mexico 
Nicaragua 
Panama 
Dominican Republic 
Trinidad end Tobago 

Antigua 
Netherlands Antilles 
Barbada 
British Honduras 
Dominica 
Grenada 
Guadaloupe 
Bahamas Islands 
Caiman Islands 
Caicos-Turks Islands 
Virgin Islands (US') 
Virgin Islands (UK) 
Martinique ' 
Montserrat 
Puerto Rico 
St. Kitts, Anguilla 
St. Lucia 
St. Vincent . 

Bi-asil 
Colombia 
Chile 
Ecuador 
paraguay 
Peru 
Uwwy 
Venezuela 

Guyana 
French Guiana 
Falkland Islands 

G = Government only 
(a)= 1964 
(b)=. 1965 
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SiGLLPOX VACCITJE PRXNCTiOii 

3X34 arid 1565 

-A 

Y 

COWTRY 

Doses 

Glycarinated Lyophilized 

1964 

‘e 

Y 

J 

Argentina 

BoLivia 

Brazil 

. Chile 

Col.onfuia 

Cuba 

Ecuador 

El Salvador 

GUaiXfflala 

-Mexico 

Peru 

Uruguay 

Venezuela 

Totals 

3,075,im b 

666, GXI 

1,4i?,l65 

1cl,754,4oi7 

2,a64,L-m c 

2,im,oo5 c 

2,634,Gi10 

23,E%ll,lG5 

B13,7xl 

27,i340,87& 

582,500 

2,882,50iJ 

715,m4 

3,51.7,liE c 

_ 7511,OUD 

36,317i,602 

a January - Guiy 
b January - October 
C January - August 
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Resolutions on the Eradication of Small_px__the Amerlcas

ado_dby the Executive Committe__e,the Directing Council,

an_.the Pan American Sanitary Conference (19_-[g65)

a) May 1949, 7th Meeting of the PAHO Executive Committee, Washington,

D. Co: Resolution XIII approved a proposal of the Director of the Bureau

that the countries of the Hemisphere cooperate in the execution of programs

aimed primarily at the eradication of smallpox in the Americas; and autho-

rized the Director to discuss this problem with the Governments and to offer

them the cooperation of PASB/WHOo

b) October 1950_ XIII Pan American Sanitary Conference, Santo Do-

mingo, Dominican Republic: Resolution XIX recommended to the countries the

development of systematic programs of smallpox vaccination and revaccination

with a view to eradicating the disease; and resolved to develop these pro-

grams under the auspices of the PASB, which in agreement with the interested
countries would take the necessary measures to solve the problems that might

arise, whether sanitary, economic, or legal.

c) September 1951, V Meeting of the PAHO Directing Council, III

Meeting of the WHO Regional Committee, Washington, Do C.: Resolution XXXII
called the attention of Governments to the Fourth World Health Assembly

recommendation on raising the level of protection against smallpox.

d) September 1952, VI Meeting of the PAHO Directing Council, IV

Meeting of the WHO Regional Committee, Havana, Cuba: Resolution IV-1-C
approved the sum of $75,000 from the Working Capital Fund for the initia-

tion of a program to eradicate smallpox. Resolution XXIII authorized the

Executive Conmtittee to include the supplementary program against smallpox

in the intercountry programs of the 1954 PAHO budget and to assign an

amount sufficient to ensure its continuity.

e) October 1955, VII Meeting of the PAHO Directing Council, V Meet-

ing of the WSIO Regional Committee, Washington, Do C@: Resolution III-1-C
resolved to give special importance to the eradication of communicable dis-

eases such as smallpox° Resolution XXVII, in reply to a WHO inquiry re-

questing suggestions from the Regional Committee on which to base a study

of measures for a world-wide campaign against smallpox, stated that since

1950 PAHO had considered the execution of smallpox eradicatibn campaigns to

be one of its basic programs; it suggested that WHO promote intergovern-

mental agreements with a view to preventing border epidemies, promote the
production of high-quality glycerinated or dried vaccine and for this pur-

pose provide equipment or advisory services, or both, according to the

needs of the countries, and furnish advisory services to countries desiring
to intensify or reorganize their vaccination programs. It further recom-

mended to the countries that smallpox vaccination campaigns be an integral

part or the starting point of permanent public health programs°

f) October 1954, XIV Pan American Sanitary Conference, VI Meeting

of the WHO Regional Committee, Santiago, Chile: Resolution XIII authorized
the Director to use f_144,089 of the 1953 surplus funds for intensifyng the

smallpox campaign in the Americas.
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g) September 1958, XVPan American Sanitary Conference, X Meetin&"

of th_ WHO Regional Committee, San Juan, Puerto Rico: Resolution VI de-

clared that the eradication of smallpox was a public health necessity ur-

gently requiring the attention of all the countries of the Americas; urged

the Governments of countries where smallpox still existed to carry out na-

tion-wide plans _or eradication; requested the cooperation of Governments
in supplying smallpox vaccine and technical advice so as to eradicate small-

pox throughout the Hemisphere; recommended that P_SB take all necessary mea-

sures to reach this goal, including collaboration in vaccine production,

advice in campaign organization, and the holding of intercountry meetings

to coordinate activities; and requested PASB to prepare a definition of

eradication suitable for uniform application in the countries°

h) September 1959, XI Meeting of the PAH0 Directing Council, XI

Meeting of the WHO Regional Committee, Washington, Do Co: Resolution XXI
expressed satisfaction that smallpox had already disappeared in some coun-

tries of the Americas and that nation-wide and intensive campaigns were

being conducted in others; recommended that Governments give special atten-

tion to the maintenance of high levels of immunity in their countries;
called upon the Governments of countries where smallpox still existed and

nation-wide vaccination programs had not yet been initiated to undertake

such programs as soon as possible; and recommended that Governments study

ways and means of producing and storing sufficient quantities of smallpox

vaccine for national vaccination programs and the control of possible
epidemics.

i) August 1960, XII Meeting of the PAH0 Directing Council, XII Meet-

ing of the WHO Regional Co._ittee, Havana, Cuba; Resolution XVII urged

Governments of countries where smallpox still existed but where no eradica-
tion programs had been undertaken to implement such programs as soon as

possible; recommended that Governments provide the public health services

with the necessary facilities for the laboratory diagnosis of suspect cases

of smallpox_ and called the attention of Governments to the importance of
the correct application of the special measures concerning smallpox set

forth in the International Sanitary Regulations°

j) October 1961, XIII Meeting of the PAH0 Directing Council, XIII

Meeting of the WHO Regional Committee, Washington, Do Co: Resolution XXXII

took note of the report of the Director on the status of the smallpox era-
dication program in the Americas; approved the criteria for smallpox eradi-

cation proposed by the PASB/WHO; urged Governments of countries that had

not yet eliminated smallpox to accelerate or initiate eradication programs;

recommonded that the Governments endeavor to produce smallpox vaccines in
amounts sufficd.ent not only to meet the needs of their own countries but

also to maintain a reserve for meeting emergency situations and for render-
ing assistance to other countries that may require the vaccine; and recom-

mended that so long as smallpox continued to represent an international
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problem the countries endeavor _o maintain adequate levels of immunity in

the population, and that they ensure strict application of the provisions

of the International Sanitary Regulations, especially Article 3 on the
notification of cases°

k) August-September 1962, XVI Pan American Sanitary Conference,

XIV Meeting of the WHO Regional Committee, Minneapolis, Minnesota, UoSoAo:

Resolution XXX expressed satisfaction with the success achieved by various

Governments in their eradication programs; urged the Governments of cou_utr_es

where smallpox still existed to expand and accelerate eradication programs,

to give them high priority among national health plans, and recommended that

they seek the necessary funds from national and international sources of
credit; instructed PAHO/WHO to continue to assist the Governments with small-

pox vaccination, and urged Governments to maintain the level of immunity of
the population at that attained during the course of the eradication programs.

l) August-September 1964, XV Meeting of the PAHO Directing Council,

XVI Meeting of the WHO Regional Committee, Mexico, Do Fo, Mexico: Resolu-

tion XLI, again emphasized the urgent necessity of eradicating smallpox

from the Hemisphere; recommended to the Governments of the countries that
have eradicated smallpox that they maintain a high level of immunity and

maintain constant vigilance against the recurrence of the disease; again

urged the Governments of the countries where smallpox still exists to ins-
titute eradication programs or to intensify those under way; instructed

the Director to take all necessary steps to support and to provide the Gov-

erments with advisory services to enable them to eradicate smallpox; autho-

rized the Director to request and except contributions of equipment, person-

nel, material and other collabormtion required to achieved the objective
desired; recommended to the countries producing smallpox vaccine that they

adopt measures to establish a "smallpox vaccine pool" through vollmtary

contributions of vaccine, so that supplies may be sent without delay to

countries where emergency situation arise; recommended to the Governments

that they adopt special measures for the confirmation, by all available

means and particularly laboratories, of any suspected case of smallpox°
L

m) September-October,!965, XVI Meeting of the PAHO Directing Council,
XVII Meeting of the WHO Regional Committee, Washington, Do Co: Resolution

XXX declared smallpox eradication in the Americas to be one of the major

objectives of the Pan American Health Organization; reiterated and confirm-

ed the previous resolutions of the Governing Bodies of the Organization to
the effect that smallpox must be eradicated from the Hemisphere as soon as

possible; reminded the Governments that the organization and the execution
of the national smallpox er@dication programs is a specific obligation in-

cumbent upon them; recommended to the Governments that they organize and
implemenh consoS_da_ion pz-og1"am_;_u'ged the Governmeuts of countries in
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which there is no smallpox and in which the level of i_munity of the general

population is low to institute programs for progressively increasing the

percentage of the population vaccinated against smallpox; finally urged the
Governments to intensify their epidemiological surveillance services for

the early detection and investigation of suspect cases of smallpox in order

to prevent the spread of the disease°


