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"The role of immunization in communicable disease control" was the subject

selected for the Technical Discussions at the Thirteenth Assembly of the World

Health Organization. In order to focus attention on these discussions a

"Suggested Outline" was distributed by the Director -General to all Member States

and Associate Members in June 1959, and comment was invited on various aspects of

i`mmunïzing agents and immunization programmes.

The interesting and often detailed responses received from 33 countries

indicated the importance attached to this aspect of preventive medicine in many

lands and a further "Background Document" in which was incorporated many of the

.points emphasized in the national reports was circulated in April 1960.

In addition to these national activities in discussing various aspects of

immunization, the European and South East Asian Regional Offices of WHO organized

special meetings on this subject for their Member States in 1959. The reports of

these meetings were made available to participants at the Technical Discussions,

as were the Proceedings of two international conferences on Immunization in

Childhood and "Le Calendrier des Vaccinations ", organized respectively by the

Wellcome Foundation, London, and the International Children's Centre, Paris.

The Technical Discussions were held on 6 and 7 May, during the Thirteenth

Assembly. As they are not included in the official agenda of the Assembly,

delegates of Member States and Associate Members, and representatives of inter-.

governmental organizations, were invited to register for participation in the

Discussions. Altogether 146 participants registered from 66' countries:

in addition, 20 students from the World Federation of United Nations Associations

attended the meetings.
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First Plenary Session

In opening the first plenary session, Professor V. M. Zhdanov, the General

Chairman of the Technical Discussions, after brief references to the work of early

pioneers in immunology, emphasized the need to define the relative importance of

immunization in the prevention and control of specific infectious diseases. In some,

it was the most effective weapon as, for example, in smallpox, diphtheria, polio-

myelitis, whooping cough and soon, he hoped, also in measles; in others, such as

tuberculosis and typhoid fever, it played a more subsidiary but still important part;

and in infections like brucellosis, tularaemia and tick -borne encephalitis, where

human infection was acquired from animal reservoirs, vaccination was useful in the

protection of human contacts in areas of high prevalence of such diseases.

He emphasized the paramount importance of the decision taken by the World Health

Organization in 1958 to encourage campaigns for the eradication of smallpox from

endemic areas and said that this was not a task of insuperable difficulty. He hoped,

too, that the use of live poliomyelitis vaccine would make a major contribution to

the effective control and eradication of poliomyelitis just as prophylactic immuniza-

tion had caused the virtual disappearance of diphtheria from many countries.

Control of infections like tuberculosis and typhoid fever depended largely on

improvements in social conditions and environmental hygiene, combined with modern

chemotherapy, but in many countries prophylactic vaccination still had an important

part to play in the prevention of these prevalent diseases. He looked forward to the

increasing use of more effective vaccines against influenza and other respiratory virus

infections.

Given effective vaccines the medical profession in each country had to decide on

its own priorities among the communicable diseases and on the immunization programmes

and schedules which would give protection to the highest number of susceptible members

of the community with the least upset to them. He concluded by emphasizing that

vaccination programmes must be acceptable to the people rather than be imposed by

compulsory measures "The higher the level of the public's medical knowledge and

health education and the closer the contact between the health services and the

public, the less necessary are all kinds of restrictive and compulsory measures.

I also think that the lofty humane aims of the sphere of activity. in which we work,

I have in mind the health services and medical science, should be combined with humane

methods of achieving those aims."
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Group Discussions

After this plenary session the participants were divided into nine groups for

informal discussions. Chairmen were elected for each group which contained repre-

sentatives from 12 -18 different countries and most groups also appointed a rapporteur

to help the chairman in preparing the group's report.

One group was given the special task of considering problems associated with the

production, standardization and testing of vaccines and a short plenary session on this

aspect of immunization was also arranged for all participants.

The chairmen and rapporteurs of the groups were as follows:

Gip 1

Group 2

Group 3

Group 4

Group 5

Group 6

1reup 7

Group 8

Group 9

(Chairman) Dr G. Edsall (USA)
(Rapporteur) Dr M. Sehas (Switzerland)

(Chairman) Professor J. Kostrzewski (Poland)
(Rapporteur) Dr M. Tottie (Sweden)

(Chairman) Dr D. Hourihane (Ireland)
(Rapporteur) Dr C. Lerche (Norway)

(Chairman) Dr C. Norman-Williams (Nigeria)
(Rapporteur) Dr M. Volkert (Denmark)

(Chairman) Dr A. Al- Hamami (Iraq)
(Rapporteur) Dr J. McKenzie -Pollock (United Natiaas Relief and Works

Agency)

(Chairman) Dr C. Yen (China)
Rapporteur), Dr R. Lee (USA)

(Chairman) Dr C. Pandit (India
No rapporteur

'(Chairman) Professor R. Sohier (France)
(Rapporteur) Dr K. Tram (Cambodia)

(Chairman) Dr R. Vera (Chile)
(Rapporteur) Dr G. Arbona (USA)

For guidance in the group discussions, a provisional agenda was suggested and, as

it happened, most groups followed this programme during the three sessions that were

held. It was as follows:

1. Priorities for the different vaccination programmes according tm local conditions

Discussion on special vaccination programmes and their features, according to the

priority established by the Group (diphtheria, tetanus, smallpox, etc.).
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2. Complications and side reactions of immunizations and their prevention.

3. Development of vaccination programmes:

(a) Compulsory versus voluntary vaccination

(b) Role of health education

(c) Organization (a special service for immunization, role of public health

services, role of practitioners, etc.)

(d) Financing of immunization programmes

(e) Schedules of immunization suited to countries in different stages of

development cf the health services

(f) The use of combined vaccines

4. Production of vaccines - natienal or international problems of production,

standardization and testing.

(Note: this will be discussed at greater length by Group 1.)

5. Evaluation of vaccination programmes:

(a) Methods for the evaluation of vaccination programmes

(b) Reason for the failure of vaccination programmes, e.g., diphtheria

in Europe, and others

6. Preparation of group report.

A summary of the many points that were discussed and reported in the reports of

the individual groups is given in the sections that follow.

1. Priorities for the different vaccination programmes according to local conditions

In some of the groups general criteria were elaborated for determining pri,rities

such as:

(1) Prevalence of the disease and risk, involving both mortality and

morbidity, and economic implications of the disease.

(2) Practicability of the immunization programmes in comparison with other

measures of controlling the disease.

(3) Effioacy of the vaccine available, and risks of complications.

(4) Availability of the vaccine in sufficient quantities and economic

implications of the immunization programme.
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(5) Global and international aspects.

(6) Public demand and cultural aspects.

It was generally felt that priorities as between one disease and another may

differ from country to country and also within each country according to local

epidemiological conditions. It was felt that priorities, even within the same

country, would vary from time to time as epidemiological conditions changed. For

example the incidence of paralytic poliomyelitis is increasing in many developing

countries, so that immunization against this disease may take a higher priority in

the near future. In some countries even measles - not generally considered as a

high priority - appeared to be of such importance that it was very desirable to

develop an effective method of vaccination against the disease. It was considered

that, in determining the priorities for a vaccination programme, it is necessary to

evaluate the possible effect of such a programme comparatively with other measures

of controlling the disease. This depends not only on practical possibilities of

protecting the population by means of vaccination for a given disease, but also on

local conditions (prevalence of the disease in certain localities resources

available, etc.).

A relatively high degree of effectiveness of a vaccine is a necessary

requirement for priority of a vaccination programme. At the same time the risk of

complications with a given vaccine had to be considered in comparison with the risk

involved in the disease itself. This is of special importance in countries where

a certain disease, e.g. smallpox, has not been reported for many years, but where

the danger of re- introduction is still present.

Availability of the vaccine in sufficient quantities is one of the essential

requirements before starting with immunization on a large scale. The possibilities

of producing a vaccine inside a country or of importing it regularly must be

investigated. Economic aspects must include the cost of the vaccine as well as the

whole immunization programme (cost of training medical and auxiliary personnel,

salaries, transport expenses, etc.).
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The global aspects and the need for co- operation in eradicating diseases from

the world were underlined. Many countries, it was felt, must continue vaccination

programmes when a disease could be eradicated from the world, even when the

immediate danger was no longer present in the country. Smallpox and diphtheria

were good examples.

Public demand and cultural aspects involving all facets of human life have to

be taken into consideration. These vary from country to country and even within a

country.

In considering these general principles, all the groups which discussed this

item agreed that smallpox vaccination has the first priority: The majority of the

countries supported compulsory vaccination against smallpox as a necessary measure

for eradication of this disease. Campaigns for repeated vaccination of the whole

community should be carried out in countries where smallpox is endemic; in other

countries primary vaccination in early childhood should be encouraged in order to

minimize the risk of post -vaccinal encephalitis. Special groups who may be

exposed to smallpox, such as doctors and nurses, travellers and public officials in

contact with them, should be required to be vaccinated and revaccinated at regular

intervals.

In the discussion on dried and lymph vaccine it was felt that each country

should determine the kind of vaccine it would use because of its own local conditions.

Countries which are free of endemic smallpox but exposed to the risk of imported

smallpox are keeping a reserve supply of dry or wet vaccine. It was brought out

that WHO is able to make limited quantities of vaccines available to countries

undergoing smallpox epidemics and for those who desire to carry on eradication

programmes through gifts of vaccine from Member countries. It was stressed that those

countries in which such diseases are endemic and common have the double duty of

not only protecting their own population through vaccination but taking all

measures necessary to prevent the export of the disease.
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There are some other diseases - diphtheria, whooping cough, tuberculosis,

poliomyelitis, tetanus - which also have priorities for vaccination programmes.

Diphtheria, whooping cough and tetanus should receive high priority. It seemed

agreed that diphtheria, tetanus and pertussis prophylactics should be given as a

triple vaccine in three doses, although in many areas a two -dose regime would be

more practicable.

It was also agreed that in countries where diseases such as diphtheria have

been reduced to vanishing point through vaccination programmes, apathy amongst the

public becomes a bar to the continued success of vaccination programmes, but that it

was important to maintain a high level of vaccination in the community in order to

prevent a recrudescence of the disease. In countries where whooping cough has

ceased to be a killing disease, some people felt that the risks of the vaccination

itself were greater than those of contracting the disease. On the other hand,

there are countries in which whooping cough is such an important Cause of morbidity

and mortality, particularly in infants, that vaccination against it deserves high

priority.

In discussing the possibility of preventing neonatal tetanus by active

immunization of the pregnant mother, it was decided that health education, good

maternity care and good nursing techniques are likely to be more effective. To

give tetanus toxoid to all pregnant mothers, as a means of preventing neonatal

tetanus, is impracticable in most countries with poor public health services.

In discussing vaccination against tuberculosis it was agreed that this

vaccination programme had a high priority in those countries where tuberculosis

was or still is prevalent, but that this priority decreases as the infectivity rate

among the population decreases.

While the question of BCG was under discussion a reference was made to its

probable use in the prophylaxis of leprosy. The subject was no doubt a controversial

one and the need for undertaking controlled trials to ascertain the value of BCG

in the prevention of leprosy was stressed. In that context reference was made to

the experiment which was being conducted in Thailand on the use of BCG in the

prevention of leprosy. The result of this trial is awaited with interest.
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The groups discussed in general terms the immunization programme against

poliomyelitis. It was mentioned that this disease is a major public health problem

in certain areas while in others it is not so. It was observed that in developing

countries where the problem had been studied, antibodies of the three types of

poliomyelitis virus were found to be prevalent in children at the age of five years.

On the other hand, if the antibody prevalence was studied in different socio-

economic groups, they might not appear in children of higher economic groups until

the age of 15 years. The groups stressed the need of making observations on similar

lines in many areas. This would serve to indicate whether poliomyelitis would

constitute a public health problem necessitating the use of deliberate immunizing

procedures, either with the Salk vaccine or the newly- developed oral vaccines.

The groups noted that immunizing programmes based on oral vaccines had been

instituted in a number of countries in recent years, many of them on an experimental

basis. The results obtained with such procedures were discussed in a special

Conference on Poliomyelitis held in Washington in 1959. Note was taken of the

statement which was issued at the end of the Conference in regard to the safety of

the strains used in the preparation of oral vaccines, with special reference to

their original virulence after serial passages in human beings. It was felt

desirable to await results of further work on this important question before

recommending the use of oral vaccines as a routine immunization procedure in countries

where poliomyelitis has not yet assumed public health importance. In this connexion,

the group would like to await the deliberations of another Conference scheduled

to take place in the near future, before any decision is made with regard to the

widespread use of oral vaccine.

The present state of vaccination against yellow fever was also briefly

discussed, and the opinion was expressed that there is no need to change the

existing practice of immunization against yellow fever as a quarantinable disease.

It was agreed that typhoid vaccine is still effective but its use is limited

to localities and countries where incidence of the disease is still high and where

difficulties exist in providing hygienic measures for water supply, sanitation and

other similar measures.
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On influenza vaccine, its use has been limited to workers in public services,

selected industries and occupations, such as nurses, physicians and others. The

vaccine does cause some reaction and it is hoped that a better vaccine would

eventually be prepared. There are other viruses that cause influenza -like

diseases, so it is extremely important that the viruses are carefully selected

for use in making the vaccine. The participants at the discussion noted that WHO

has established an international network for exchange of information on respiratory

viruses and looks forward to an extension of such exchange to cover all parts of

the world.

In some groups the immunization programmes against other diseases (louse -

borne typhus, plague, brucellosis, etc.) were considered. It was agreed that the

further exchange of information and experience on this subject between different

countries is desirable, both from the scientific and practical aspects.

Measles was given a high priority in some countries but it was recognized

that no practical measures are as yet available. Encouraging though they may be,

recent experimental results with a live virus vaccine showed far too much reaction

to be acceptable in areas where other diseases of infancy, including malnutrition,

were widespread.

Infectious hepatitis is one of the diseases cf which the group felt that

investigations should be conducted on possibilities of vaccination against it.

In determining priorities for immunization programmes the group concluded

that each country must decide on its own priorities for immunization depending on

its problems, facilities, staff and funds. The group felt that WHO does have a

responsibility in co- ordinating and communicating information to Member countries

regarding field trials and immunization programmes of regional and inter -regional

significance.
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2. Complications and side reactions of immunization and their prevention

Problems of untoward reactions following immunization were discussed, with

particular reference to immunization against yellow fever, smallpox and pertussis.

These problems are inherent in practically all immunizing procedures.

In the discussion of smallpox, experience in the countries represented was

mentioned. Encephalitis, generalized vaccinia, and tetanus, were mentioned as

complications which seem to vary in incidence in different countries.

Experience has shown that BCG immunization has few side reactions. Some

glandular and other complications have been reported. With regard to the triple

vaccine, the pertussis element has been incriminated for causing serious reactions

of the central nervous system and some presumptive encephalitis cases have been

reported.

As regards the particular complication of the danger of "provocation" of

poliomyelitis by immunizations, varying views were expressed as to the effect of

the presence or absence of alum in the antigen or of the use of combined antigens.

The majority opinion was that this particular risk was small compared with the

hazards to an unvaccinated community.

It was felt that, fur the future of an immunization programme, everything should

be done to prevent side reactions. It was mentioned that every vaccination involves

three factors: the vaccine, the vaccinator and the vaccinee.

Two major needs were noted: (a) further research aiming at understanding the

causative factors of such reactions and at their elimination wherever this is possible,

and (b) an effort to assemble medically accurate information on individual instances

of post -inoculation reactions and to evaluate such a collection of data statistically.

An uncritical collection of reported reactions, without clearly distinguishing between

actual effects of the inoculations and coincidental but unrelated illnesses, is not

only inadequate but harmful since it may perpetuate unsound beliefs. Recognized

examples are coincidental bacterial meningitis, and congenital cerebral conditions,

diagnosed erroneously as post- vaccinal encephalitis; and alleged failure of active

tetanus immunization in cases where antitoxin had been confused with toxoid.
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3 Development of vaccination programmes

Compulsory versus voluntary vaccination and the role of health education.

The discussions showed clearly that there is no simple solution to this

controversial problem. The decision whether to adopt compulsory or voluntary

vaccination has to be made according to experience or opinion as to which would

result in the most effective vaccination programme, and these vary greatly in

different countries. However the tone of the discussions in all groups was that

the ultimate aim should he voluntary vaccination depending for its success on the

development of a spontaneous demand for vaccination by the population through health

educations both of the population at large and, especially important in some

countries, the medical profession itself, which should, but often does not, play a

leading role in stimulating, a proper attitude to immunization.

The aim that vaccination programmes should become "the people's programme with

government participation" rather than "the government's programme with people's

participation" can only be achieved by a developmental process. Uneducated peoples

with ideas and customs that have changed little in centuries cannot understand the

achievements of modern medicine which are often directly contradictory to established

religious beliefs or "fetishes ". Nor indeed are such attitudes confined to

uneducated peoples. They can be found even in the most highly developed countries

among certain groups which because of their fanaticism can do a great deal of harm

if counter - propaganda is not adopted. In the words of the report of one group:

"In under- developed areas compulsory vaccination was essential. As education

improves so compulsion can be relaxed. However, it was stressed that for the success

of all programmes it was esse -tial to inform the populations with great care as to

how, when and where the programmes are to take place and to explain why as the

ability of the population to understand such explanations improves. Health

education should be undertaken in all programmes whether compulsory or not ".

Vaccination is not simply a personal affair. Indeed it is essentially a

community matter since the objective of most vaccination programmes is to produce

a herd immunity. The community thus has the right, should it so decide, to insist

on its ow:-: protection, and when the community is not competent through ignorance to
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speak for itself its leaders must speak for it. This is the situation at the

first stage of the developmental process referred to above. As the fog of ignorance

is dispersed the community becomes able to judge for itself and finally demands the

right to do so. Experience has shown that when this stage has been reached better

results may be achieved if compulsory powers are formally abandoned even if in

practice repressive measures had not been used.

However participants from a number of countries emphasized that this was a

step which should be taken with great caution. Removal of compulsion can rather

easily be misunderstood by the pop?Zlation. Furthermore emergency situations can

and do arise where compulsory measures may be imperative for the protection of the

community.

Clearly each country must decide for itself how far and for which diseases

compulsion can be abandoned and what powers must be retained to deal with emergency

situations. Nevertheless there was unanimity that whatever policy was adopted health

education must be pushed forward and given much more emphasis than at present in

some countries. Attention was called to the technical discussions on Health

Education at the Twelfth World Health Assembly.

TheorEanization of vaccination programmes

Current practices vary widely according to the stage of development reached

by the health service and according to national traditions. Here again, as in the

problem of compulsory or voluntary vaccination, a developmental process can be seen

and the results of the discussions will be presented as if such was happening in a

given country. In a country where health services are still rudimentary, especially

in rural areas, special vaccination teams may be organized which cover the country

region by region at regular intervals. An important point of this kind of service

is that it should be organized and the personnel trained for multipurpose health

work so as to obtain the maximum return from a given financial outlay. These teams

may be working in areas where no other medical services exist. Thus they may have

to combine basic therapeutic measures with preventive activities and they will also

be the eyes and ears of the health service identifying the major health problems of

the country so that health policies may be formulated.
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Gradually as the health services develop the trend is to replace these mobile

services by static health centres which take over the activities of the team in the

larger population concentrations and which form the nucleus around which the permanent

health service can crystallize and grow. At this stage teams may still be needed

for the more remote and sparsely populated areas, but the regular immunization pro-

grammes are mainly centred on these fixed units and for the first time it becomes

possible to adopt regular immunization schedules based on epidemiological considera-

tions rather than on the physical presence of a team in a given place at a given

time.

As the country develops health services extend to give morn or less complete

coverage and at the same time, but not at the same speed in different countries,

curative health services become available in rural areas instead of being concentrated

in towns as is usual at first. It is here that the development of immunization

programmes diverge in countries with different traditions. In some it is the

public health services which retain responsibility for the programmes, in others

it passes more and more into the hands of private practitioners. Both trends have

been remarkably successful in different countries, but neither has been successful

everywhere. Success lies in the detail of the organization rather than in which

of the two approaches is adopted.

In countries with long traditions of clinical medicine centred on private

practitioners it is natural that with the development of preventive medicine they

should undertake responsibilities in this direction. Health authorities must

enlist the support of the medical profession before introducing an immunization

programme. This should be done before the support of the public is sought and

if it is done well the physicians can play a leading role in obtaining that. An

immunization programme may fail if private practitioners are opposed to it. It

cannot be too strongly emphasized that in many countries preventive medicine is

very badly taught in the general medical curriculum, often being dealt with in a

summary fashion, so that education of the doctors may be essential if they are to

understand and support immunization programmes.
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In countries with systems of socialized medicine these difficulties may at

first appear less important. However the control exercised centrally and its

delegation through regional and district officers needs careful organization if

consistent results are to be achieved throughout the country.

In developing countries where not only preventive services but also medical

education is in a formative stage special stress should be and is being laid on

the teaching of preventive medicine to medical students. For economic reasons

alone integration of preventive and curative medicine is essential here and indeed

it has many other advantages. The precise pattern eventually adopted for preven-

tive medical services will depend in the future on the success achieved in this

direction.

It would be superfluous to detail the different organizational structures in

different countries. However whatever system is adopted provision must be made for

central supervision and a central flow of information so that evaluation of the

programme is possible.

Financing of vaccination programmes

In the great majority of countries the cost of immunization is borne by the

State. The consensus of opinion was that this is essential if all socio- economic

levels are to have an equal opportunity of obtaining the benefits of immunization.

In a few countries a charge is made for immunization even when the vaccine itself

is provided free of charge. When this is so and especially when in addition a

charge is made for expensive vaccines such as poliomyelitis vaccine there is a

serious risk that the lower income groups will be inadequately immunized. This

has actually happened in at least one country where the pattern of poliomyelitis

has changed from a disease predominantly of the upper socio- economic groups which

are now well immunized to one involving mainly the lower income groups which are

poorly immunized. Apart from humanitarian considerations this is doubly serious

since the burden of permanent paralysis on the family is a grave matter indeed

for these groups which have so little reserve in any case.
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Division of the cost between national and local authorities varies widely.

This is clearly a matter for each country to decide in accordance with circumstances

and traditions.

The cost of the vaccines used is a major burden on many developing countries

and concern was expressed that this should be kept as low as possible. Although

the opinion has been expressed that no vaccination programme should be prevented

by lack of funds, this is in practice merely a pious hope totally out of keeping

with reality. Many programmes are prevented by lack of funds and will continue

to be so for a long time. Suggestions for reducing the cost of vaccines by inter-

national co- operation in production are discussed below.

Schedules of immunization suited to countries in different stages of development

Two basic schedules of immunization were discussed, one being designed for

areas with adequate he a1.th services, the other for areas with inadequate health

services. These were as follows:

TABLE 1. SUGGESTED SCHEDULE OF IMMUNIZATION IN AREA$ WTTH
ADEQUATE PUBLIC HEALTH MEDICAL SERVICES; TO BE

MODIFIED AS REQUIRED TO SUIT LOCAL CONnITIONS

Age
i Proposed schedule

2 -6 months

6 -7 months

7 -10 months

Diphtheria- pertussis- tetanus triple vaccine: 3 doses with
1 month's interval between each dose.

Smallpox vaccination.

Poliomyelitis vaccine (inactivated): 2 doses with 1 month's
interval.

15 -18 months Booster dose of triple vaccine; simultaneously, thi_d dose
of poliomyelitis vaccine.

2 -4 years

5 -6 years

Fourth dose of poliomyelitis vaccine.

Booster dose of diphtheria- tetanus vaccine; simultaneously,
smallpox re- vaccination.

10 -15 years Booster dose of diphtheria -tetanus vaccine if Schick test
positive; no injection of diphtheria prophylactic in Schick
pseudo- reactors.

BCG vaccination (in tuberculin negative reactors).
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TABLE 2. SUGGESTED SCHEDULE OF IMMUNIZATION IN AREAS WITH
INADEQUATE MEDICAL SERVICES; TO bE MODIFIED AS

REQUIRED TO SUIT LOCAL CONDITIONS

Age Vaccination Visit

0 -4 weeks (1) BCG vaccination 1st
i

(2) Smallpox vaccination

(3) Diphtheria -pertussis- tetanus (triple vaccine with Î

alum): 2 doses at an interval of one month 2nd

3-9 months and

The first injection could be given at the time of 3rd
smallpox vaccination. Smallpox vaccination is
verified at the second visit. Failures of smallpox
vaccination are re- vaccinated.

i

School
entry or
soon
there-
after

(4) Diphtheria /tetanus booster (plain or with alum)

(5) TAB vaccination (where necessary): 2 doses at 4th

an interval of one month and

(6) Smallpox re- vaccination: at the time of second
5th

TAB injection

10 -14

years

(7) BCG re- vaccination (in tuberculin negative
reactors)

(8) Smallpox re- vaccination

(9) TAB booster

6th
and

7th

It was generally agreed that these were acceptable but would often need

modification to suit local conditions. For example, where immunization services

are organized, not as permanent static services but as mobile teams which covered

the country area by area every three years or so, no schedule is possible, since

vaccination must be perfo_med while the team is there and not according to the

precise age of the child. Similarly, in areas where the great-majority of

children are born out of reach of medical services, it is obviously impossible

to vaccinate with BCG during the first month of life. In such countries school

entry may be the first time that it is possible to reach children en masse and

BCG vaccination, indeed all vaccinations, may have to be delayed until then.

Clearly every effort should be made to improve this but realistically it is

going to take time to achieve.
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Some participants expressed the view that until tuberculosis had been eradicated

it was desirable to vaccinate earlier in life than is suggested in Table I. Others

raised the question of combining poliomyelitis with triple vaccine, which is

apparently being done successfully in some countries. Other participants demanded

more information on the results before advocating this combination. This proposal

was part of an expression of a general feeling that so many different vaccinations

were now recommended that there was danger of losing the co- operation of the public

with possibly serious results. It was suggested that even if a combined vaceiie

might not be quite as effective as a simple vaccine, it could and should be accepted

if the end result was reaching a higher proportion of the population. It was

pointed out that a lower level of immunity than is necessary foi solid individual

protection can effectively reduce the incidence of communicable diseases if a high

proportion of the susceptible community is immunized.

Yellow fever vaccine is not included in the schedule. It was agreed that

yellow fever vaccine prepared from the 17D strain could be administered any time

after the first year of life, but preferably not before then, depending on the

epidemiological circumstances. However, some participants pointed to the much

higher cost of this vaccine than the vaccine prepared from the Dakar neurotropic

virus. Unfortunately, encephalitic complicatioL;s following the latter are not

rare in young children so that it is now recommended that this vaccine should not

be used below the age of 10 years. The need for a safe, cheap and effective yellow

fever vaccine for administration by scarification was stressed.
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4. Production, standardization and testing of prophylactic vaccines

In the production of most biological materials simply to follow a prescribed

method of preparation or "recipe" is not a guarantee that an effective product will

be produced. In many countries this is fully recognized and national control

laboratories have been set up with the responsibility of ensuring that national

products, as well as products imported from elsewhere, conform to certain standards

of potency and purity. In some countries the same standards are applied to products

before they are offered for export but this is not universal. In a number of

countries no national control laboratory exists, in others it is not equipped to

undertake tests of all types of vaccine and other biologicals, and yet in others

the main producing laboratory also acts as the control laboratory, a situation

regarded as undesirable for a number of reasons.

Again, the quality criteria accepted as adequate by national control

laboratories vary considerably. To help in overcoming some of these difficulties

and deficiencies, WHO has embarked on a programme to establish recommended inter-

national minimum requirements for vaccines and similar products under the aegis of

the Expert Committee on Biological Standardization. To date recommended require-

ments have been published for: General Requirements for Manufacturing Establishments

and Control Laboratories, Poliomyelitis Vaccine, Yellow Fever Vaccine, Cholera

Vaccine, Smallpox Vaccine, and General Requirements for Sterility of Biological

Substances. In most instances such requirements recommend the use of a reference

preparation or standard preparation with which the product under test can be

compared. The establishment of such international standards for other biological

substances is also a continuing activity of the Expert Committee on Biological

Standardization. The use of these standards is not as general as is desirable.

Instances are on record of countries faced with the relative failure of a vaccination

campaign in which the vaccine used had been regarded as satisfactory until it was

measured directly against the international standard. Much money, time and effort

can be wasted by the neglect of these precautions in advance of undertaking an

expensive programme.
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This already well- established pattern of international biological standardiza-

tion furnished an excellent basis for discussions by the group specially concerned

with the production, standardization and testing of prophylactic vaccines. Here

are some of its conclusions and recommendations:

1. It would be of great value, particularly to many smaller countries, if

the World Health Organization could assist in making facilities available for the

control testing of vaccines on an international basis. The laboratories

participating in such a scheme would at the same time be able to function in the

exchange of preparations, strains, and data of common interest. The establishment

of such a programme would also help to bring about a world -wide application of the

international standards and requirements sponsored by the World Health Organization.

2. There is a need for arrangements directed towards centralized manufacture

of those vaccines that cannot readily or economically be produced on a small scale,

or that require highly experienced staff with special equipment. (Current examples

are poliomyelitis vaccine, BCG vaccine and dried vaccines in general;, but, of

course, specific problems of this type are subject to frequent change.) By

fostering such arrangements the World Health Organization would not only assist in

solving budgetary problems in countries with limited resources, but would also

promote a high and uniform standard of quality. A specific example of collabora-

tion in this field is the production of yellow fever vaccine in Brazil and Colombia

for all Latin American countries.

3. There is an urgent need for facilities permitting the development of

methods for large -scale production of those vaccines which may be required in the

control of major epidemics (e.g. influenza). The facilities created for this

purpose would, during inter -epidemic periods, be available for research and pilot

tests aimed at the development of efficient large -scale production methods which,

in turn, could provide the large quantities of immunizing materials needed for

studies of antigen purification in order to improve many crude vaccines that are

at present in use.
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4. Research directed towards the reduction of vaccination hazards by

antigen purification will also promote the development of safe and more effective

combined prophylactics. This research cannot be successfully conducted without

acquiring more fundamental knowledge of the optimum schedules for immunization,

of the inter- action of the components in combined prophylactics and of the effect

of subsequent vaccinations on the status of immunity attained by previous

vaccination; also procedures for accelerated immunization in emergency and for

simplified procedures in remote areas need to be studied.

5. Regarding the application of vaccines in tropical areas, there is a need

for a highly stable, potent and wholly safe yellow fever vaccine that is effective

when applied by cutaneous scarification. An examination of this problem by

international co- operation is recommended. For smallpox vaccine, on the other

hand, the problems of stability at high tcxp ^natures have now been solved, and no

serious difficulties need be expected if dry vaccines are used which meet the WHO

requirements for safety, potency and stability.

6. The group emphasized that traditional practices and often unsubstantiated

doctrines in immunization programmes must be subjected to frequent searching

re- examination and, where possible, to controlled studies supported by fundamental

research. An example is the widely accepted rule that smallpox and yellow fever

vaccinations should not be performed simultaneously - a doctrine that is unsupported

by the extensive experience with this practice in Africa and in the Americas.

Another example is the tendency tc overdo the practice of repeated booster

injections when the need for such schedules has not been established. The value

of oral BCG and TAB vaccines also needs critical assessment.

7. It must be emphasized that there is an intimate relation between increase

in fundamental knowledge of the immune response and practical public health progress.

Therefore it is important that a close liaison between laboratory, operational,

epidemiological and administrative groups be maintained: too often the laboratory

unit in particular is allowed to lose this contact and thus to reduce its effective-

ness in the overall health programme.
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All nine technical discussion groups met in a short plenary session on

Friday, 6 May, and discussed various problems in the biological control and

application of prophylactic vaccines, particularly those related to pertussis,

typhoid and smallpox vaccination. The importance of potency and stability factors

was illustrated by vaccination failures in a number of countries. The need for

further trials with different types of typhoid vaccine was stressed and the

participants were informed of two new WHO- sponsored field and laboratory trials

which were in train. Progress in the purification of pertussis vaccine by getting

rid of a neurotoxin was also reported by Scandinavian workers, There was some

discussion on the need for rapid and reliable laboratory tests in the diagnosis

of doubtful cases of smallpox. As for reactions following vaccination procedures

it was felt necessary to educate not only the medical and health professions but

also the general public to a realistic understanding of the probability factors

involved in the degree of protection achieved by immunization and in the degree of

risk incurred in the vaccination procedure itself.

5. Evaluation of Vaccination Programmes

Evaluation of vaccination programmes needed to be considered at three stages:

(1) Controlled trials of new vaccines, e.g. live polio vaccine, adenovirus

vaocines, or of, existing vaccines where reliab e evidence of their efficacy

is lacking, e,g. typhoid and cholera vaccines;

(2) Independent checks on the reliability and efficacy of vaccination

techniques, e.g. the visible marks after intradermal smallpox and

vaccinations;, skin reactions or serological tests indicative of antibody

production, e.g. after diphtheria and poliovirus vaccinations; and

(3) Evidence from morbidity and mortality data of the protection given by

the vaccine, as by surveillance and sample surveys.

1. Controlled field and laboratory studies of prophylactic vaccines

Evaluation of prophylactic vaccines and toxoids by means of carefully designed

field trials has in the past 15 years resulted in a revolutionary change in the

accuracy with which the degree of protection afforded to the inoculated an be
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assessed. Public health progra.~ones for the use of vaccines so tested can now be

planned with the assurance that a known degree of effectiveness will be obtained.

Vaccines submitted to controlled field trials so far include those against whooping

cough, tuberculosis, typhoid fever, inf:Luenza and poliomyeli..tis. It will be noted

that although BCC and typhoid vaccines had been available and in use for many years

prior to the time the new methods of field testing were generally applied, they had

ultimately to be submitted to test before a true assessment of their value could be

made. It is only by statistically acceptable studies which give unbiased

information that controversy is settled and confident use can be made of the

vaccines on a large scale.

Well- planned studies, though costly, save money, time and misplaced effort

in the long run and can give information not otherwise obtainable on dosage,

combined antigens~ duration of immunity and the like, They do not of course

answer at once all the c u_esti ons regarding the use of the vaccines; instead they

may, and do, pose fresh questions which are still unanswered.

Combined field and laboratory studies of vaccines aim at providing confidence

in the efficacy of future vaccination programmes. Sufficient confidence can only

rarely be attained if the studies do not observe two basic principles which may

be called: (1) the principle of comparability, and (ii) the principle of

reproducibility.

(i) The principle of comparability ens,_ res confidence that an observed

degree of protection apparently conferred upon a population group by vaccination

was due to the vaccination and not to other chance influences. It requires

comparison of the incidence of the disease in two or more groups, and precautions

to ensure that these groups can be regarded as identical in all respects except

for the factor of vaccination.

The most convincing evidence will be obtained if one of the groups in a field

trial ( "the control group ") remains unvaccinated, or is vaccinated with an unrelated

vaccine. If it is not feasible to have a control gr cup, comparisons may be made

between groups treated with vaccines that are prepared in different ways, or

sometimes between groups treated with the same vaccine but following a different

dosage schedule.
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(ii) The principle of reproducibility ensures confidence in obtaining, in

future vaccination programmes, the same degree of protection as observed in the

field trial. It requires precautions to ensure that the vaccine which was proved

to be of value in the field trial can be prepared again and can, if possible, be

validly tested in a laboratory assay.

A field trial can only show, whether or not the actual preparation of vaccine

used in the trial was successful. What is then needed is confidence in the

ability to reproduce this particular preparation or of preparing an equally or

more efficient preparation. The preparation method must therefore be unambiguously

described and the laboratory studies must include assays of different vaccine

preparations in laboratory animals, in order to develop an assay method yielding

results that parallel those obtained in the field, thus permitting the assessment

of the protective value of future vaccine preparations by laboratory assay alone.

If the essential protective antigen of a micro - organism could be isolated,

identified and quantitively assessed with chemical exactitude and if the mechanism

of the production of immunity by the host were understood, there would clearly be

no need to do more than to measure the amount of protective antigen in the first

successful vaccines tested. It could then be ensured that all subsequent vaccines

contained similar or greater amounts of the essential constituent.

Such measurement can be made with some approach to accuracy with toxoids such

as the diphtheria or tetanus prophylactics, but with most bacterial and virus

vaccines, killed or living, this is not possible, and the principle of reproducibility

must therefore be carefully observed. It is then necessary to compare a series of

vaccines in field studies and at the same time to submit them to as many laboratory

studies as possible in the hope that variations of protective power in the field

will occur and will be reflected in one or more laboratory tests. The laboratory

test which gave results most closely corresponding to the protective value may

tin be adopted as the test for future batches of vaccine. such a complete

investigation, however, demands that field and laboratory studies be made of

several batches of vaccine.
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The value of combined field and laboratory studies in obtaining a satisfactory

laboratory test for protective potency is exemplified in the British controlled

trials of pertussis vaccines, where it was shown that among three different

laboratory tests the mouse -brain protection test gave the best correlation with

clinical protection, irrespective of the method of production of the vaccine.

Examples of controlled trials of prophylactic vaccines are quoted in

document Al3/Technical Discussions/1.

2. Evaluation of current vaccination programmes

These are best made by sample surveys by independent observers who could

check both the proportions and social distribution of the community being immunized

and the effectiveness of the vaccination procedure as shown by skin reactions

(smallpox and BCG vaccines), or by serological tests with blood samples. It was

noted that WHO had convened a study group on immunological surveys.
1

Carefully

chosen random samples could give reliable evidence about the pattern of the

immunization programme and could also yield other useful epidemiological

information. Surveys of this kind in relation to poliovirus vaccinations had

shown that the apparent failures of killed virus vaccines in certain cities of

the United States of ; °merica in 1959 could he explained by the low level of

immunization in the overcrowded low- income groups where most of the cases of

paralytic poliomyelitis occurred.

3. In assessing the degree of clinical protection following vaccination,

reliable statistics of both mortality and morbidity were needed as well as a

proper appreciation of the effect of other public health measures and social

improvements. For example, the dramatic decline in the death -rates from such

common childhood fevers as measles and whooping cough did not necessarily mean

that there was a corresponding fall in the incidence of these diseases. There

might also be similar changes in morbidity rates without specific prophylactic

measures, as was the case with diphtheria in Sweden, where the incidence had faller

considerably before any actual immunization programme was introduced. Where

1
Wld Hlth Org. techn. Rep. ser. 181
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notifications were difficult or unreliable, special indices such as sample surveys

or, where prevalence was high as in whooping cough, attack rates in "home exposures"

could be used to assess the degree of clinical protection. Skilled epidemiologists

attached to laboratory units were sorely needed in countries with poor public health

services in order to determine the need for immunization in specific infections and

to evaluate the results of immunization programmes.

Failure of vaccination programmes might be attributed to one or more of a

number of factors, such as the use of poor antigens or faulty techniques in the

handling of the vaccines (both of which were illustrated in BCG vaccination campaigns),

incomplete coverage of the susceptible population in regard to inadequate proportion

vaccinated and incomplete vaccination of i.ndividua.L3 in the community, and, in the

use of live poliovirus vaccines, interference by other enteroviruses.

In conclusion the groups un.tnimour..l.y expre 3sed their appreciation of the

excellent documentation. It was considered that this deserved the widest possible

distribution since it would be of great value to teachers of preventive medicine

and to health officers. It was suggested that WHO might consider a publication

based on the documents.

As General Chairman of the discussions, I would like to express thanks for the

excellent work of the group chairmen and rapporteurs who have .Wade my task so much

e7sier by preparing such good group reports. Cur thanks are also due to the

Secretariat who assisted us in our discussions and who took so much trouble in their

preparation. Finally, special thanks are due to Professor Cruickshank who was

largely responsible for the preparation of the background document and who has been

of great help to me in preparing my report,

I believe that I am expressing the feeling of all of you when I say that once

again the value of these dis ^ussions at the time of the World Health Assembly has

been demonstrated and that we have all learned much of each other's problems and

gained new ideas as to how our own may be tackled from the intimate contacts which

are only possible in such informal meetings.


