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1. INTRODUCTION 

The Second Regional Seminar on Immunization in the Control of 
Communicable Diseases, organized by the Western Pacific Regional Office, 
was held in the WHO Conference Hall, Manila, from 9 to 15 October 1975. 

Eighteen participants from seventeen countries/areas attended. 
Participants, observers, consultants, and members of the WHO secretariat 
are listed in Annex 1. The seminar was conducted in the form of plenary 
sessions, of which there were ten. 

In his opening address, the Regional Director, Dr F.J. Dy, 
recalled the progress made in the period since the first seminar had 
been held in 1963. He mentioned as an example the dramatic decline in 
the morbidity of diphtheria,pertussis and poliomyelitis in Japan where 
tetanus had also "significantly decreased and tuberculosis mortality had 
been reduced by one half. 

Dr Dy mentioned some of the factors that could explain why the 
majority of other countries in the Region had shown slower progress 
while the report from ~the~s even indicated an increased incidence for 
some of the diseases mentioned. The seminar, he said, would look for 
solutions to some of the problems and strengthen international 
collaboration. 

Dr Amansia M. Angara, Chief, Division of Maternal and Child 
Health, Manila, was elected as Chairman; Professor Mikio Kimura, 
Professor of Paediatrics, Tokai University, as Vice-Chairman and 
Dr Ivan S. Wilson, Assistant Director, Department of Health, Wellington, 
New Zealand, as Rapporteur. 

1.1 Objectives of the seminar 

The purposes of the seminar were: 

(a) to review the present situation of immunization in the 
various countries of the Region; 

(b) to consider the immunization needs of the countries in the 
Region; 

(c) to consider the constraints and problems of immunization 
programmes; 

(d) to consider the resources and potentials available for 
immunization programmes; 

(e) to discuss the planning, implementation and evaluation of 
immunization programmes. 
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2. IMPORTANCE OF COMMUNICABLE DISEASES IN THE WORLD 

2.1 Gener<!l 

There is a tendency to believe that the communicable diseases have 
ceased to be important public health problems. In the developed 
countries there is a basis for such a belief because of the great 
success of vaccination against many of the specific infections (of 
childhood mainly) and the treatment of others such as tuberculosis, the 
pneumonias and streptococcal and staphylococcal infections. But even 
in these countries the toll of infection in terms both of morbidity and 
mortality is far higher than is sometimes assumed to be the case. 
Respiratory infections, including tuberculosis, are still a leading cause 
of death in most age groups and particularly in the very young and very 
old. Add hepatitis, the venereal diseases and the nosocomial infections 
and it is immediately apparent that in all the world there is a very long 
way to go before infection as a cause of sickness, disability and death 
can truthfully be said to be controlled. In the developing world 
infections and malnutrition - which are to a great extent linked - are 
clearly recognized as the problems of the greatest significance in .the 
world of public health. This is demonstrated in tables presented in 
a recent paperl. 

These data are from two sources - what health authorities 
considered to be the important problems in their countries and 
registration of deaths. Both types of data are liable to inaccuracies 
of different kinds, and it is generally speaking impossible to obtain 
more accurate data by such methods at this stage of development of 
information systems. The lists do not include most of the specific 
fevers of childhood - for which vaccines and toxoids are available. We 
have to look for other evidence of the morbidity and mortality 
attributable to these infections. One source of information which ought 
to be used to a much greater extent than at present is the sample survey, 
either clinical or serological or both. Such surveys and similar studies 
enable us to form at least an approximate idea of the importance of the 
diseases which are principally to be attacked in the immunization 
programmes discussed at this seminar - diphtheria, tetanus, pertussis, 
poliomyelitis, measles, tuberculosis and (for a period which we hope will 
be brief) smallpox. Here is information from some parts of the I"orld. 

2.2 Poliomyelitis 

In the years before vaccination became available, the United States 
of America, Canada, Australia and New Zealand between them were reporting 
an average of about 50 000 paralytic cases annually; now they report less 
than 100. In contrast in Ghana two years ago a survey of school children 
revealed that 7-8 per thousand had paralytic disabilities typical of 
those of poliomyelitis - a rate rather higher than in USA in the pre
vaccination period. So far as information is available the incidence in 
most of Africa and South East Asia and parts of South and Central America 
is similar. 

lBull. WId Hlth Org., 1973, 49, 1-12 
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2.3 Measles 

Practically every child in the world who survives for the first few 
years of its life develops a recognizable clinical attack of measles and 
is liable to develop one or more neurological. respiratory or ophtllalmic 
complications. But the mortality of measles varies greatly in different 
parts of the world. In developed countries the disease is usually mild; 
so mUCll so tnat in many European countries vaccine is used on a relatively 
small scale. In some countries in the Western Pacific it is also rather 
mild, whereas in West Africa it is one of the principal causes of death 
in cnildren below five years of age and it is a killing disease in other 
parts of Africa and in many countries in Latin America and South East 
Asia. 

2.4 Tuberculosis 

1 In the study referred to • the reported death rates from 
tuberculosis were at least three times higher in the developing than in 
developed countries - and we know that reporting is as poor in tuberculosis 
as in other diseases in the developing world, so the incidence is probably 
6 or 10 times greater. 

2.5 Diphtheria 

It was reported that in some parts of Africa faucial diphtheria 
is still a rare disease because immunity from diphtheritic skin infections 
is developed early. But the incidence is increasing with urbanization. 
Diphtheria is. however. a common disease in other parts of Africa and 
the rest of the developing world where the reported mortality is 10-20 
times greater than in the developed countries. 

2.6 Tetanus 

The estimated annual number of deaths from tetanus in the world 
is 50 000 but the incidence and mortality vary greatly. In some areas 
rates of 60 per 100 000 have been reported in the total population and 
rates of 100 per 1000 births in the neonatal group. These high rates 
are from developing countries in which. therefore tetanus is a major 
cause of death from infectious diseases. 

2.7 Pertussis 

Children are seldom admitted to hospital with uncomplicated 
pertussis but surveys show that the disease not only has a higher 
incidence but that it also carries a high mortality. A slight upswing 
in reported incidence was observed in the Republic of Korea. The 
classification as pneumonia may be a source of low reporting of pertussis 
deaths in Malaysia. Mortality was thought to be low in the Philippines 
wnere pertussis is, however, a common disease. 

IBull. WId Hltil Org. 1973, i2., 1-12 
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3. VACCINES 

3.1 Type of vaccines available 

(1) Vaccines against bacterial diseases. The only two that are 
made from exotoxins of bacteria are diphtheria toxoid and tetanus toxoid. 
During the production, soluble exotoxin is separated by filtration from 
the organisms, purified by precipitation and toxoided by the action of 
formalin (37% by weight of formaldehyde in water). The majority of plain 
diphtheria toxoid available today is not s~fficiently immunogenic to give 
satisfactory immunity when used for primary immunization and it is, 
therefore, adsorbed onto an adjuvant (usually aluminium hydroxide or 
1iuminium phosphate) and in this form it gives a better antibody 
response. Tetanus toxoid manufactured in a similar manner is a better 
antigen and although satisfactory antibody responses are obtained in 
primary immunization even with the plain toxoid it is usual to give the 
two toxoids tagether in the adsorbed form. 

The three vaccines prepared from whole bacteria and killed by heat 
or chemicals are pertussis, cholera and typhoid. It is interesting to 
note that with all three vaccines the number of organisms contained in 
the vaccines is governed more by the maximum number that can be tolerated 
by man rather than by any data on number required to give protection. 

The immunizing antigen is not known for any of these organisms and our 
only assessment of efficacy, therefore, is from data obtained in trials 
during which the subjects have fortuitously been exposed to,the disease. 
To date such trials have shown that whole bacterial vaccines are not as 
effective in protecting against the disease as are the toxoids or viral 
vaccines prepared from living attenuated virus strains against virus 
diseases. 

Pertussis vaccine contains not more than 20 x 109 organisms per 
human dose and as many as four freshly isolated strains of Bordetella 
pertussis are usually included in the vaccine. The strains need not 
necessarily be recent isolates for they may be preserved by drying from 
the frozen state in order to retain their natural antigens throughout 
long-term storage. Some years ago the organisms were grown on solid 
medium (Bordet-Gengou), but it is much more common today to grow the 
organisms in a liqUid medium. Local reactions to the vaccine that occur 
are decreased by the inclusion of an adjuvant such as an aluminium salt 
(hydroxide or phosphate). 

The only bacterial vaccine in common use made from living bacteria 
is Bacillus Calmette Guerin (BCG) used to protect against tuberculosis. 
Although the immune mechanism of protection against the disease is not 
fully understood, that vaccine induces a state of sensitivity to 
tuberculin. The number of organisms contained in the vaccine is 
determined by the particular strain gf organisms used; the strength 
requested by UNICEF is 18 to 25 x 10 organisms per ml, and 0.1 ml of 
vaccine is given by the intradermal route. The vaccine is not very 
stable in the liquid form and is issued in the freeze-dried form after 
extensive control tests for safety have been completed. 

II 
II 

II 

II 
II 

i i 
II 

" 
II 
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(2) Vaccines against viral diseases. Tne vaccines against polio
myelitis, smallpox, yellow fever, measles, rubella and mumps are all 
made from living attenuated viruses which rely upon replication of the 
vaccine in order to give an adequate antigenic stimulus to ensure 
protection. Although the first prophylactic to be used against polio
myelitis was a killed vaccine, which is still used exclusively in some 
countries, live attenuated vaccine given by the oral route has largely 
replaced the killed product because of the ease of its administration 
and its much reduced cost. 

The pattern of development and production of polio, measles, 
rubella and mumps vaccines has been similar. The wild strain isolated 
.!!!. vitI;o in a cell culture has been passaged many titmes until it has 
been adapted to grow in a convenient tissue and maintained in that 
tissue until it has become sufficiently attenuated. The criterion of 
"sufficient attenuation" is that the strain will retain the ability to 
replicate in the human subject giving protection against the disease but 
without giving rise to the natural sequelae of the disease. 

Smallpox vaccine has been produced in the skin of living animals 
(calf, sheep, buffalo, etc.) for many years and by this method it is 
most difficult to produce a product free from non pathogenic bacterie. 
Some vaccine is made by growing the virus in the chorioallantoic 
membrane of fertile eggs and although the egg vaccine can be produced 
free from bacteria there may be chicken avian viruses present. The 
most recent development is the production of the vaccine in cell 
cultures shown to be free from all extraneous agents. Although such a 
vaccine is still on clinical trial it will become the vaccine of choice 
for the future. One of the most important advances that has been made 
as a result of the WHO smallpox eradication programme is to encourage 
the use of freeze dried vaccine. This ensures under most conditions 
that the virus remains alive during transportation especially in 
countries in which the ambient temperature is high and refrigeration 
during transportation is not easily available and that as a result the 
vaccine contains an effective dose of virus. 

3.2 Problems of productionl 

The production of virus vaccines has undergone enormous changes 
since 1955 when the first poliovaccine was produced in tissue cultures. 
Inevitably this has had an effect on the modern approach to vaccines 
made before this time. The modern basic principles are to: 

(1) comply with good manufacturing practice for buildings, 
equipment and staff 

(2) employ aseptic techniques throughout the production process 

(3) produce vaccines from bacteria or viruses that have been 
shown to give rise to safe and effective prophylactics 

(4) use a bacteria or virus seed system 

(5) use the simplest growth medium consistent with maintaining 
the essential antigenic properties of the final vaccine but which do 
not cause reactions if they are carried over into the final vaccine 

lA list of the WHO Technical Reports dealing with the production 
and control of vaccines is given in Annex 2. 
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(6) pay meticulous attention to minute details of the production 
methods, consistency being most important 

(7) separate where possible the immunizing antigen from any 
undesirable byproducts 

(8) ensure that the tests applied to assess safety and measure 
efficacy are realistic and if possible have been shown to correlate 
with experiences in man 

(9) ensure that the product is stable when tested under all 
temperatures and times to which it is likely to be subjected before 
being given to the vaccinee; and 

(10) establish a long-term surveillance programme to determine 
the period for which protection m~y be expected. 

Many of these requirements are too sophisticated for a production 
laboratory making only bacterial vaccines in which the least complex 
substrates and tests for safety and efficacy are applied. Even the 
simple vaccines, however, should be made only in separate premises by 
well-trained personnel applying reliable techniques. 

(1) Bacterial vaccines 

Although the production of bacterial vaccines in general is less 
complicated than that of viral vaccine the attention to detail is none 
the less important. The bacterial strains used to produce either a 
potent exotoxin or a full complement of antigens must be selected with 
care, though there are few tests to guide the producer in selection of 
the perfect strain. 

The potency tests applied to the bacterial vaccines are imprecise 
because they are based on the measurement of responses of animals; 
nevertheless, only those vaccines passing the potency tests may be 
released for use. 

Particular care is required in the production of BeG vaccine. The 
vaccine must be made in a separate building, the seed virus must be kept 
under isolated security with only one person carrying overall 
responsibility for issuing the seed material. No vaccine may leave the 
production unit except in the freeze-dried form in a sealed ampoule. No 
batch may be issued until all tests for identification, safety, bacterial 
count, efficacy and sterility have been completed .. 

(2) Viral vaccines 

The more sophisticated developments in the testing of vaccines 
took place with the production of viral vaccines. Here for the first 
time not only was the particular virus strain important but there were 
the added complications of the quality of the cell substrate - a complex 
biological entity in itself. The first cell cultures to be used on a 
large scale were prepared from monkey kidneys but in the first few years 
of growing such tissue it became apparent that monkeys and/or their 
tissue may be infected with some of the 40 or more simian viruses already 
identified. 
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As a result of the presence of contaminating viruses in monkey 
tissues it is understandable that when the production of subsequent 
viral vaccines was investigated each manufacturer used a cell substrate 
derived from a bird or animal bred in captivity in order that some 
control of extraneous agents could be exercised at source. So it was 
that cultures were developed from tissues taken from dogs, chickens, ducks, 
quails, guinea pigs and rabbits. The breeding colonies of each of these 
species were continuously monitored for virus infections and antibodies 
to particular agents. Such a step has increased the probability that 
each batch of vaccine will satisfy the control tests and become a 
marketable product. 

With the development of human diploid cell strains a further 
improvement has been made in the production of cell substrates. It is 
now possible to establish a cell bank that can be stored for an indefinite 
period in liquid nitrogen. Thus an enormous quantity of vaccine may be 
made using a particular cell bank that has been well characterized and 
shown to be free from extraneous agents. Many vaccines are now produced 
on such tissue and more will follow. 

The testing of virus vaccines, therefore though not decreased in 
extent has increased in degrees of confidence. The result of individual 
tests applied to each batch of vaccine prepared from a given cell bank 
are cumulative and confidence in the suitability of such a cell bank has 
increased and the principle is now universally accepted. 

The potency of viral vaccines made from living attenuated viruses 
is assessed by measuring the viable count since this alone will determine 
whether the virus can establish an infection in the vaccinees and thereby 
give an adequate antigenic stimulus. Tests to determine viable count are 
not exacting but "marker tests" to ensure that the virus strain has 
retained its attenuated characteristics may be difficult both in 
performance and interpretation. 

In any test programme of viral vaccines the emphasis must be placed 
on consistency of production. The efficiency of tests to detect slight 
changes in virus characteristics or extraneous agents is not known but 
much confidence may be placed in a production process that consistently 
yields vaccines that satisfy all the tests to which it is subjected. 

3.3 Control of vaccines l 

Much has been said about the control of vaccines in the preceding 
section because the control tests applied to any vaccine must be "in 
process" controls as well as those that may be applied to a vaccine in 
the final ampoules. The "in process" controls may be applied only by the 
manufacturer but the bulk and final vaccine may be tested by both the 
manufacturer and the control authority. The WHO Technical Reports dealing 
with the production methods and tests applied to individual vaccines give 
helpful practical advice on this subject. 

lA list of the WHO Technical Reports dealing with the production 
and control of vaccines is given in Annex 2. 
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The responsibility for the use of any particular vaccine must rest 
with the health authority of the community. Inevitably the health 
authority will ask for scientific advice on the suitability of the vaccine 
and the establishment of a control laboratory, whose function would be to 
give such advice, is therefore, an important integral part of a health 
programme • 

Functions of a control laboratory 

There are several levels at which a health authority may establish 
a control laboratory (Wld. Hlth Org. Techn. Rep Ser., 1970, No. 444). 
The simplest woula be a laboratory capable of carrying out tests for 
bacterial sterility, tests for bacterial count and virus concentration. 
It is important to emphasize that such a control laboratory, though 
small, would playa significant part in a health programme and it is 
much more important to establish a control laboratory than to attempt 
the production of vaccines requiring more trained staff. A country is 
in a much stronger position effectively controlling imported vaccines 
than dividing its limited scientific force between production and control, 
especially with vaccines that may be a ha~ard to health if attention to 
the production details is relaxed. 

Training of personnel is a key factor in the establishment of a 
control laboratory. Suitable laboratories may be found abroad for such 
training but it is important for those trained abroad to play 
a significant part in the training of local staff. Training programme 
with outside help can be most instructive especially in establishing 
contacts where help is needed, but a well integrated trained staff to 
control vaccines is an important requirement that should be recognized 
by all health authorities. 

The additional advantages of setting up a control laboratory is 
the facility for monitoring continuously the quality of vaccines being 
used at the most peripheral point of the country. This would not only 
check on the effectiveness of the "cold chain" but would give confidence 
that all children are being given potent vaccines. Furthermore, a 
laboratory capable of titrating the virus content of vaccines will also 
be able to measure the neutralization of viruses by antibody. In this 
way collecting sera from a few children (say 50) periodically would show 
whether the vaccines used are giving rise to satisfactory antibody levels 
and thus give an indication of the success of the immunization programme. 
It would not be necessary to do this for all vaccines but the use of 
measles or polio antibodies as the index for virus vaccines and of the 
pertussis component of DPT ,measuring agglutinins, for bacterial vaccines 
would give much important information. 



9 

4. EFFICACY OF VACCINES 

It has been established that the vaccines used against the seven 
childhood diseases give good protection provided that they are potent 
at the time of administration and that the dosage is adequate. Of the 
live vaccines, that for measles gives protection after one dose at least 
for 15 years and, as far as evidence from antibody levels indicates, 
probably for life. The level of protection is over 95%. Poliomyelitis 
vaccine has a similar high rate of protection rate, which is long-lasting; 
though it is the practice to give at least one re-inforcing dose - often 
at school entry. BCG has been shown in strictly controlled field studies 
to protect for at least 15 years. Diphtheria and tetanus toxoids give 
immunity to over 95% of the immunized and this protection is long lasting 
provided one or two re-inforcing doses are given. Pertussis is the least 
satisfactory of the immunizing agents. A potent'vaccine will give 80% 
protection against exposure in the same household but vaccine variability 
occurs and the laboratory tests for potency are complicated and carry 
large limits of error. Provided, however, that the vaccines contain a 
variety of strains, give good results in the potency tests and produce 
a good antibody response, their regular use will reduce the incidence 
of pertussis in a community to a very low level. 

5. COST OF VACCINES 

The cost of each vaccine is different. When bought in small 
quantities the price may be quite high but the latest prices in US money 
quoted to WHO for bulk supplies are: smallpox - about 1 cent per dose; 
BCG - 2 cents; poliomyelitis - 15 cents for three doses of trivalent 
live vaccine; diphtheria, pertussis, tetanus (DPT) - 15 cents for three 
doses. Vaccine against measles, at 30 cents per dose, is much the most 
expensive and, incidentally, much the most sensitive to light and heat; 
so its effective use in a warm climate, particularly in rural areas, 
creates many problems. However, the cost of a full course of vaccination 
against the seven diseases (including smallpox) could be as low as 
70 or 80 cents - a remarkably small price for protection which endures 
for many years and in some instances for life. 

Thus, the diseases are important, and the vaccines for their 
control are available and not very expensive. They have been proved to 
be effective and have reduced the incidence of the diseases to very low 
levels in many countries. However, in most of the developing world 
90 per cent or more of the susceptible children have at present no 
opportunity of benefiting from such safe and effective agents, and our 
aim is to devise measures to change matters for the better as rapidly 
and extensively as possible. Every country has some kind of immunization 
programme. The objective must be to improve the programmes as rapidly 
as possible. 
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One point is of primordial importance. The programme once begun 
must be permanent and it must cover a very high proportion of the 
susceptibles regularly and routinely. These premises being accepted, 
it follows inexorably that the main contribution must come from national 
resources. External aid may be essential in the early years, but such 
aid cannot go on indefinitely and as soon as possible the national 
authorities must become self-sufficient. It follows further from this 
that national programmes have to be developed pari passu with the 
development of the health services in the country. It is unrealistic 
in many countries to suppose that a programme covering the whole 
population can forthwith be initiated. But despite that caution it is 
true that the majority of countries can very rapidly extend the use of 
immunization in suitable areas such as cities or points at which rural 
populations congregate. 

6.1 Cholera 

6. _VACCINES USED IN THE REGION OTHER THAN THOSE 
USED AGAINST THE SEVEN CHILDHOOD DISEASES 

So that a cholera vaccine may be regarded as satisfactory for use 
in international certification it must contain the classical biotype 
strains of the serotypes Ogawa and Inaba but in addition it may contain 
the eltor biotype of Ogawa and Inaba. The reason for this is that 
whilst the classical strains will protect against the disease caused 
both by the classical and eltor strains, a vaccine made from the eltor 
strains alone gives good protection against the homologous strains but 
little protection against the classical strains. The total count must 
be not less than 8 x 109 organisms of the classical biotype strains. 

It has been reported that although the vaccine may protect the 
individual from the disease It may not prevent re-infection of the 
intestines by the vibrios. 

It was reported that cholera vaccine was being produced in 
8 countries of the Regio.l. 

6.2 Typhoid 

Typhoid vaccine is prepared from Salmonella typhi but it is 
frequently given as TAB vaccine in which case the paratyphoid strains 
A and B are included. Here again the choice of vaccine would be 
determined by the infections prevalent in the area in which the subject 
is resident or visiting. The total number of bacteria contained in the 
vaccine (i.e. not less than 1 x 109 ~ typhi per human dose) may be 
increased if the para-cyphoid strains are included but because of 
reactions the total number of organisms should not be too high. Studies 
have shown that in order to be protective the paratyphoid organisms need 
to be present in much greater concentration than that which is generally 
used in the vaccine and thus if paratyphoid is not a problem in the 
community it would seem prudent to use typhoid vaccine in preference to 
TAB. 

Several studies have shown that after the administration of two 
doses, typhoid vaccine gives protection to 60%-80% of vaccinees and the 
protection may last becween 3 and 5 years. 
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6.3 Plague 

As plague is endemic in at least one country in the Region plague 
vaccine may be considered for persons at high risk. A killed vaccine 
is to be preferred to a live vaccine which carries a risk to the 
vaccinee and it has never been properly standardized. It may be argued 
that plague vaccine has no part to play in the control of the disease 
which is combatted more effectively by vector and rodent control. 
6.4 Rabies 

Rabies vaccine continues to pose a problem especially in the type 
of vaccine to be used. The dilemma is to balance safety with efficacy. 
When a subject has been bitten by an animal known to be rabid then 
safety of the vaccine used must take second place to efficacy of the 
product; without protection the subject will inevitably suffer a most 
painful termination of life. On the other hand, when used prophylactically 
before exposure safety is the prime factor since untoward sequelae cannot 
be justified in a subject who may never be exposed to the diseases. There 
are many developments currently in progress concerning the vaccines and 
emphasis is directed towards the production of more potent vaccines whilst 
ensuring safety. 

6.5 Japanese encephalitis vaccine 

This vaccine is made by inoculation of the virus into the brains 
of 3 to 4 week old mice. The virus is precipitated from a suspension of 
the brains and killed and the final vaccine contains 0.01 to 0.02 mg of 
nitrogen per dose, mainly from brain tissue. The vaccine gives about 
80% protection and because of the prevalence of the disease in some 
countries of the Region large quantities are made (e.g. Japan makes 
20 000 litres per year). 

6.6 Influenza 

The production of killed influenza vaccine in large quantities is 
now feasible and the only problem is the frequency with which the virus 
changes its antigenic coat from time to time. Recombinant strains of 
virus are available from the WHO reference laboratories and these give 
high yield of haemagglutinin as well as containing the current 
neuraminidase. Where the vaccine is being used within the Region, it 
is mainly being given to priority groups such as the elderly, the 
hospital staff and those with chronic disease; but in one country (Japan) 
it is given to children of school age. 

6.7 Rubella 

Although three strains of attenuated virus are being used in 
several countries in the world the four attenuated strains that have 
been used for the production of vaccine in Japan have not so far been 
licensed. The vaccine is not used widely in the Region but there is 
much interest in its use in adolescent girls. 

7. SUPPLY AND HANDLING OF VACCINES 

It is most important to appreciate that vaccines are biological 
substances that are labile and this has critical implications in their 
production and handling. 
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Vaccines are not high profit making commodities; today there are 
more pharmaceutical companies terminating production than those 
proposing to enter the field. Those remaining in production are most 
anxious to make their production efficient and, therefore, they do not 
overproduce as this would inevitably lead to expensive wastage. This 
situation has created an artificial impression of a shortage of vaccine 
in the world. The production potential of the existing manufacturers 
of vaccines is more than adequate for the needs of the world and yet 
countries are experiencing difficulty in obtaining supplies at short 
notice. It is not possible to legislate for emergency situations but 
long-term antiCipation of supplies can do much towards alleviating the 
situation. Countries must know their needs for vaccine to protect their 
newborns and manufacturers are in a better position to plan their 
production when given long-range orders. Several solutions should be 
investigated. 

(1) Countries with a small population may consider placing a 
large order with a company of mutual choice to meet their combined 
needs. 

(2) WHO could offer help in buying vaccines for all or most 
countries, thereby taking advantage of a sizeable order placed at a 
favourable low price. 

(3) WHO may negotiate to buy the vaccine, and payment for part 
of it may be made in local currency provided that WHO has a use for 
the currency. 

The critical factor in any of these arrangements is advanced ordering 
which places the initial impetus upon the countries to give accurate 
estimates of their needs. Such arrangements can work advantageously 
only with long-term planning but the benefits would amply justify the 
efforts. 

The advantage of buying vaccines through WHO is the safeguard that 
'the vaccines would comply with the relevant WHO requirements. WHO is 
in a position to ask for the pertinent data and, where there is any 
doubt about the quality of the vaccine, there are collaborating 
laboratories which are prepared to test the safety and efficacy of 
vaccines. This is particularly important for vaccines that have not 
been subjected to external independent control. 

Having ensured that the batch of vaccine to be purchased is 
satisfactory there are two conditions that must be satisfied in order 
to make sure that the vaccine distributed within a country is 
satisfactory. These are: 

(1) proper transport 

(2) proper storage within the country. 
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The conditions of transport of a vaccine from an overseas supplier 
are critical and should be an integral part of the terms of a contract. 
The suggested terms of such a contract are proposed in Annex 3. 

The conditions of storage of a vaccine within a country both at 
the main depot and at the substations are important. In each depot 
there is a need for regular recording of both maximum and minimum 
temperatures to which the vaccines have been exposed in any 24 hour 
cycle. The stores officer should be made to feel proud and responsible 
for the precious materials that have been placed into his safekeeping 
and if an immunization campaign fails then it should be possible to trace 
the history of the vaccine in every detail in order to eliminate the 
vaccine as a cause of the failure. Communities do differ in their 
responses to vaccines and important observations can be made only when 
it is known that the vaccines used were satisfactory. 

A maxim brought out at an earlier symposium and which is pertinent 
at this point is: 

"You get what you inspect and not what you expect." 

How true this is of the potency of vaccines. 

8. STORAGE CONDITIONS AND EXPIRY DATES 

The conditions under which vaccines should be stored and the period 
for which they may be expected to retain potency under such conditions 
is a constantly recurring question. 

In the enclosed tables the relevant data abstracted from the 
particular WHO Technical Reports are given. It is important to 
appreciate that these data are no more than a rough guide. In general 
one may conclude that a killed bacterial vaccine when stored in a 
domestic refrigerator will retain potency for about 2 years. These 
vaccines, however, which may contain adjuvants MUST NOT BE FROZEN. Similarly 
as general rule virus vaccines prepared from living attenuated strains 
MUST BE FROZEN and may be expected to retain their potency for a year. 

It is incorrect to assume that all vaccines with the same name but 
prepared by different manufacturers have the same stability. They may 
contain different preservatives and stabilizers and the only source of 
precise data on shelf life, when stored under particular conditions, is 
the manufacturer. These storage conditions will have been agreed in 
consultation with the National Control Authority, after seeing the data 
to substantiate the claim; and the agreed conditions will be stated on 
the leaflet accompanying the vaccine. 

Any person responsible for the storage of vaccine, therefore, at 
any point in the cold chain must become familiar with these conditions 
and must abide by them. All refrigerators should be checked regularly 
for correct operation and they should contain a maximum and minimum 
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thermometer that has been checked for the recording of 
temperature. Only when these conditions are satisfied 
progralIllIle guarantee to be using satisfactory vaccine. 
ensure this, a "procedure for tendering and receipt of 
given in Annex 3. 

9. ADMINISTRATION OF VACCINES 

the correct 
can the health 
In order to 
vaccines" is 

Vaccines can be injected subcutaneously or intramuscularly by 
syringe and needle or by jet injectors. The Pedojet has been used 
widely in mass campaigns and is an efficient tool provided adequate 
service and adequate spare parts are available. It is uneconomic for 
less than 100 injections at a session. Most other jet injectors 
available at this time have also been found to be unreliable and 
unsatisfactory but some still being tried out may be found satisfactory 
in practice. Disposable syringes and needles are expensive and storage 
of large quantities requires a large amount of space. Disposal of the 
used syringes can be difficult. Thus there is no easy solution to the 
problem of sterile injections at the lowest possible cost. Boiling of 
glass syringes for 20-30 minutes has been found to be safe and 
relatively inexpensive over many years and one possible solution might 
be to use boiled syringes and disposable needles. A separate sterile 
needle should be used for each child. If one fill of a 5 ml syringe 
were to be used to inoculate the appropriate number of children and if 
the syringe was adequately boiled before re-use, the risk of transmission 
of infection should be minimal. Autoclaving of the syringes at the end 
of the day - or twice or three times a week - would be an additional 
safeguard. 

10. GENERAL DISCUSSION ON VACCINES 

10.1 Qrientation 

The discussions concerning the quality of vaccines were either 
general or specific where a particular problem was pressing. The 
general discussion focussed principally on the conditions concerning 
the supply of vaccines and the checking of potency whilst being stored 
under field conditions. The following general points made were: 

(1) It was agreed that more attention should be paid to the 
results of tests of vaccines, particularly concerning (a) the method 
of manufacture, (b) the conditions of manufacture, (c) the sterility 
tests, (d) the potency tests and (e) the stability data, etc. 

The results of such tests should be requested for consideration 
by the country seeking supply at the time of requesting tenders. 
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WId H1th Org Techn. Rep. Ser. - RECOMMENDED REQUIREMENTS FOR STORAGE CONDITIONS 

BACTERIAL VACCINES 

No. of Report Year Vaccine 

293 1964 DIPHTHERIA TOXOID 

293 1964 TETANUS TOXOID 

179 1959 CHOLERA 

274 1964 PERTUSSIS 

361 1967 TYPHOID 

329 1966 BCG 

+2°C to +lOoC 

+2°C to +10°C 

+2°C to + SoC 

+2° C to +10° C 

BELm., +2.5°C 

+2°C to +lOoC 

BELOW +6 o e 
(and protect 
from daylight) 

Duration of storage 

Two years after issue by manufacturer 

Two years after issue by manufacturer 

Liquid vaccine IS months after issue 
by manufacturer 

Dried vaccine 5 years after issue 
by manufacturer 

(a) Acetone killed dried vaccine 
5 years from date of harvest 

(b) Liquid vaccine 
2 years from date of harvest 

12 months after last satisfactory test 
for cu1turab1e particles 

-,,..... 
I.n 



VIRAL VACCINES 

323 1966 

4S6 1972 

323 1966 

530 1973 

179 1959 

329 1966 

POLIOMYELITIS 
(INACTIVATED) 

POLIOMYELITIS 
(ORAL) 

SMALLPOX 

RABIES 

YELLOW FEVER 

MEASLES, LIVE 

• 

O°C to +10°C 

BELOW -20°C 

BELOW O°C 

+2°C to +lO°C 

BELOW _lOoC 

BELOW +lO°C 

+2°C to + SoC 

BELOW _5°C 

BELOW +4°C 

O°C to wOe 

18 months after last satisfactory potency test 

12 months after issue by manufacturer 

During storage by manufacturer or storage of bulk: 
not more than 2 years after last satisfactory 

virus titre 

After issue and held for not more than one year 

30 days 

Liquid vaccines 

12 months after last satisfactory test for 
virus content 

Dried vaccines 

36 months after last satisfactory test for 
virus content 

6 months for liquid vaccine) after the last 
18 months for dry vaccine ) satisfactory 

potency test 

During storage by manufacturer 

Not more than 12 months after issue by 
manufacturer 

Not more than 12 months after the date of the 
last satisfactory test for virus content 

I-' 
0\ 
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(2) Forward estimates of need (say for a triennium) and 
ordering on that basis would give the manufacturers great help in 
production to meet such needs. This could result in cost benefits 
and should result in full-life dating of the products at the time of 
shipment. 

(3) To ensure satisfactory quality the "certificates of release" 
or other national equivalent from the country of origin should accompany 
vaccine supplies. 

(4) Countries with limited requirements could enjoy a greater 
economy and certainty of supply if they coordinated their ordering 
through the WHO Regional Office. 

(5) Countries with populations large enough to take advantage 
of buying vaccines in bulk for final sterile dispensing, labelling and 
packaging may achieve economies in this way and the advantage of greater 
flexibility in local availability was not overlooked. 

The capital investment and the cost of the necessary controls at 
this stage should not be underestimated and should be costed 
realistically. 

(6) It is appreciated that control laboratories should be 
established wherever possible, particularly with a view to checking the 
potency of live viral vaccines under central, local or field storage 
conditions. The relative simplicity of titrating viruses was 
appreciated as well as the futility of administering ineffective vaccines. 
The ability of such laboratories to co-operate in the serological follow
up of those receiving the vaccines was not overlooked. 

(7) The countries were aware of the need for storing or having 
available essential emergency supplies for such situations that may 
arise as a result of an influx of refugees or national disasters. 

In this regard the direct line of request to be made to WHO, 
UNICEF and the Office of the United Nations High Commissioner for 
Refugees in Geneva was outlined. 

(8) The advantages of using regional manufacturers of vaccines 
were emphasized. It was felt important, also, to use more effectively 
the technical and consultant facilities available for improvements within 
the Region. 

(9) In view of the local reactions that are occurring to DPT 
vaccine, studies within countries should be set up to study local 
reactions to plain and adsorbed DPT vaccines. The results of such 
trials should be used to determine the type of vaccine required in the 
future. 

On the question of specific problems several vaccines were 
mentioned. 
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10.2 Oral poliomyelitis vaccine 

The different composition of the vaccines used as oral poliomyelitis 
vaccine was causing some concern. There is no doubt that having 
available a single product - the trivalent vaccine - is the best and 
administratively the simplest solution. The use of such a vaccine offers 
to each child three opportunities to obtain immunity against any of the 
three viruses. The use of monovalent or bivalent vaccine as the first 
dose may decrease these chances. 

The concentration of the virus types in the vaccine is also 
important. It is known that type II virus is able to infect the 
intestines much more easily than types I or III, with type I being the 
poorest in this respect. The composition of vaccine used in several 
countries, therefore, is 10610g10 type I, lOSloglO type II and 
10S,Slog type III. Other compositions have been used with success, but 
the typel~ content should be the highest and type II the lowest without 
going below 10SloglO' 

Type III virus is excreted for at least 6 weeks and this is the 
reason for increasing the interval between doses to longer than 6 weeks; 
2 to 3 months is to be preferred. 

10.3 Measles vaccine 

The optimal time for starting measles immunization was discussed. 
The dat~ available are from the developed countries where it has been 
shown that maternal antibody, that neutralizes the vaccine virus, prevents 
successful immunization. In these countries, therefore, where measles is 
not a problem before this age, immunization is delayed until the first 
birthday. 

It is important, however, for countries to make their own 
observations on the earliest age at which measles is occurring. If it 
is occurring early (4-6 months) as it does in Africa then this may mean 
that the maternal antibody has been lost by the infant at a more rapid 
rate. In this case measles immunization could start earlier. If 
laboratory services are available. then a simple serological survey in 
a few children (20 infants at 4, 6 and 8 months) would give an indication 
of the rate of loss of maternal antibody and on these findings a decision 
could be made on the time to start immunization. 

There are several strains of measles virus used for vaccine 
production throughout the world: Schwarz strain made in chick embryo 
tissue; Enders Edmonston B with further attenuation also in chick 
embryo tissue; strains from Japan; a strain from Yugoslavia grown in 
human diploid cells; and the L 16 strain grown in quail embryo cells in 
USSR. Studies should be done with these vaccines in the children of the 
countries to see which best suits the particular country. It was 
emphasized that measles immunization must be regarded as an ongoing 
programme, and that interruption of the continuous administration will 
certainly result in reappearance of the disease in epidemic form. 
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10.4 Rubella vaccine 

Some countries use rubella vaccine whereas others are only 
contemplating its use. 

The time of g~v~ng the vaccine was discussed. There was much 
support for the use of the vaccine in adolescent girls rather than in 
infants at a time when measles vaccine is given. Until it is known how 
long immunity to rubella vaccine may last, it would be unwise to use 
the vaccine in the second year of life and run the risk of girls 
contracting a natural infection at a time when they are likely to become 
pregnant. 

Here again the particular vaccine of choice should be decided by 
the results of national studies: the strains are Cendehill grown in 
rabbit kidney cells, HPV77 DES grown in duck embryo cell cultures, 
RA27/3 grown in human diploid cells and a Yugoslav strain grown in 
human diploid cells. Also, although not licensed yet, the Japanese 
strains are worth investigation. 

10.5 Pertussis vaccine 

There was some disquiet about the severe reactions to pertussis 
vaccine reported mainly by Japan and the United Kingdom. These were 
severe reactions of brain involvement rather than immediate local 
reactions and they were occurring with a frequency of about 1:1 million 
injections of DPT vaccine. 

The way in which the reports of the United Kingdom have been 
overemphasized and often taken out of context is to be regretted. There 
is no doubt that local reactions are occurring to vaccines with a 
pertussis component. Such reactions are a consequence of giving a large 
number of organisms, representing a high dose of foreign protein, to a 
baby and they must be accepted as a normal consequence of giving good 
immunity against a dangerous and often fatal disease. 

The rarely occurring severe reactions involving the brain are 
causing much greater concern. Unfortunately the authors of the 
statements made in the United Kingdom, when challenged in the medical 
literature to substantiate their data, failed to do so and recently the 
Ministry of Health issued a statement strongly advocating continuation 
of immunization against whooping cough. Undoubtedly there are cases of 
damage to the brain temporarily associated with administration of a 
vaccine containing a pertussis component, but they are so rare that their 
incidence is difficult to assess. It must be remembered that 
encephalitis is not a rare complication of the natural disease and if 
immunization with pertussis vaccine is stopped or wanes then the return 
of the disease will cause far more mentally abnormal children than the 
few likely to arise as a result of giving the vaccine. 
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10.6 Typhoid vaccine 

The question of using typhoid vaccine or TAB was raised. It is 
known that, provided a sufficient number of killed organisms are 
present in vaccine, protection can be induced against paratyphoid B 
but little is known about protection against paratyphoid A. In a TAB 
vaccine there is often an inadequate content of the paratyphoid componentR to 
give protection (at least 600 million paratyphi organisms are required); 
and if the number of organisms was raised to this protective level the 
vaccine would give severe reactions. It would seem prudent, therefore, 
to use only typhoid vaccine unless it is known that paratyphoid is a 
common cause of severe disease in the country. 

11. IMMUNIZATION SCHEDULES 

The schedules used for 
areas wished to know whether 
have universal application. 
schedule was proposed. 

immunization differed and all countries/ 
there was a single ideal schedule that may 
Accordingly the suggested immunization 

Clearly countries/areas were not anxious to change those parts of 
their schedules that were being particularly successful without having 
an overriding reason for doing so. The suggested schedule had 
flexibility and used the scars given by two vaccines as "markers". Even 
though it may not be adopted in its entirety it was considered to be a 
most useful guide. The common aim of all schedules was to immunize the 
largest number of children against severe diseases and the most suitable 
methods for the national conditions for doing this should be adopted. 

During the discussion of the schedule an enquiry was made about 
whether BCG vaccine protected against leprosy - a confused issue. The 
three trials showed that in Uganda there was about 80% protection, in 
Papua New Guinea about 60% and, according to the trial conducted, none 
in Burma. At present the WHO view is that BCG vaccine does not protect 
against leprosy. 
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SUGGESTED IMMUNIZATION SCHEDULE 

Vaccine Age 

DPT adsorbed (ads) 3 months of age 
Polio (oral) or older 
BCGxx 

DPT (ads) 
Polio (oral) 

DPT (ads) 
Polio (oral) 
Smallpox 
Measles (if 
included in 
the campaign) 

DT (ads) 
Polio (oral) 
BCG 

2 to 3 months after 
the first injection 

9 months of age 
or older 

School entry 

Conunents 

Vaccination should not 
start before 3 months. 
BCG scar is used as marker 
BCG is given in the right 
arm over the intersection 
of the deltoid. x 

No marker involved 

Smallpox scar is used as 
marker. 
Smallpox is given in the 
left arm over the inter
section of the deltoid. x 

BCG scar is used as 
marker, BCG is given 
near the first BCG scar. x 

XS ome countries may wish to choose their own sites of injection, but 

if possible these suggested sites should be adopted. 

XXIn those countries in which BGG is given at birth the marker of the 

scar canna t be used as an index of immunization for DPT and Polio. 

In these countries a record card on immunization should be kept for 

each child. 
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12. COVERAGE AND OTHER PLANNING OBJECTIVES 

12.1 Epidemiological rates and absolute numbers 

The health objectives of any immunization programme are to reduce 
morbidit~ qnd mortality; but inevitably the social and political effects 
of programmes are also important to the politicians and to people in the hig},er 
executive levels of ministries of health. Health objectives, therefore, 
need to be put in simple, understandable terms, such as the number of 
deaths it is hoped to prevent, or illnesses and disabilities it is hoped 
to avoid, as well as in epidemiological terms of planned lower rates of 
morbidity and mortality. 

12.2 Trends 

In the setting of objectives, the epidemiological trend for each 
disease should be estimated as well as the effect of expected population 
increases, or of migrations, upon the number of children in the target 
group. 

Where baseline epidemiological information is unreliable, estimates, 
or "bes t guesses", should be made, based upon data locally or on those 
from countries with similar epidemiological situations. In such cases 
plans for the immunization programme must include also a plan for 
improving epidemiological surveillance and evaluation in the future. 

12.3 Unit costs 

Apart from the political importance of expressing objectives in 
absolute numbers as well as in epidemiological rates, one needs the 
absolute numbers to work out unit output costs: i.e. the cost per fully 
immunized child for each alternative strategy that might be employed. 
Estimated costs together with the estimated operational feasibility will 
decide choices both of the strategy to be adopted and of the number of 
children it is planned to reach. 

Marginal unit cost and feasibility often need to be considered. 
Clearly in large rural areas with scattered populations it will be much 
more expensive and operationally more difficult, to raise the coverage 
by 10% from 85% to 95%, than it would from, say, 55% to 65%. In such 
circumstances the upper limit of acceptable unit costs determines the 
coverage objective. Furthermore a low coverage is expensive in terms of 
unit costs. Although the individual children immunized are protected 
many more could benefit if the resources were planned and managed more 
effectively. 

12.4 Coverage objectives as administrative targets 

The coverage to be aimed at may be decided on according to its 
costs, or it may be based upon practical field experience of what is 
known to be feasible. In either case the coverage objectives, which 
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are administrative, need to be converted into absolute numbers of 
children to be protected so that the budget, quantity of vaccine, health
worker-hours, mileage, etc., needed to protect them can be calculated. 
These figures provide managerial targets, which can be timetabled for 
use later in monitoring the programme's implementation. 

12.5 Final setting of objectives 

Finally the known efficacy of each vaccine, in terms of individual 
protection, and if possible herd immunity effect, should be used as a 
basis to revise the original epidemiological objectives and the absolute 
numbers of deaths etc., it is hoped to prevent, so that they conform with 
the coverage objectives which have been decided upon. 

The proposal for mass immunization for Central Americal provides a 
good example. The goal of the programme was to establish, on a continuing 
basis, a comprehensive immunization service for all children aged 1 to 24 
months. The objectives of the programme were: 

- to reduce measles morbidity by 80% and mortality by 90%; 

- to reduce pertussis morbidity by 50% and mortality by 80%; 

- to reduce poliomyelitis morbidity and mortality by 80%; 

- to provide 85% of children 1-24 months of age with protection 
against tetanus; 

- to eliminate miliary tuberculosis and tuberculo~-' meningitis 
as a significant cause of childhood mortality. 

Achievement of these objectives would require a continuing immunization 
programme reaching 85% of the target population. In the rural areas the 
immunization cycle would be annual and in the urban areas six-monthly. 

12.6 Indicators for measuring achievement of objectives 

When measuring the degree of achievement of coverage, or of 
epidemiological objectives, indicators are needed which show the 
immunization or immunity status of each child and which can thus be 
used also to estimate the proportion of immunized or immune children in 
the population as a whole. The characteristics of a good indicator are 
the following: 

(1) It should be feasible for use in the local circumstances. 

lMass immunization programs for Central America (1972) United States 
Department of Health, Education and Welfare, Public Health Service, Health 
Services and Mental Health Administration, Center for Disease Control, 
Atlanta, Georgia 30333 



- 2~-

(2) It should be able to measure the specific change that is 
planned (e.g. increase in immunization coverage or immune 
status) and not be confused by unrelated variables. 

(3) It should be sufficiently sensitive to indicate changes 
within the plan period, i.e. not too slowly alterable to 
show improvements within, say, 5 years. 

(4) It should, as already explained, be comprehensible to non
medical laymen, politicians and the pUblic. 

Where no single indicator has all these characteristics more than 
one should be used; but in this case they must be linked to each other 
in some quantified relationship. 

13. SURVEILLANCE OF COMMUNICABLE DISEASES 

A full report of the meaning and usefulness of surveillance and 
how it must form an integral part of an immunization programme is given 
in Annex 4. 

The following questions must be asked with regard to an information 
system: 

(1) Bearing in mind that information is needed to determine action, 
what actions are needed in the immunization programme? 

(2) At what administrative levels are the different actions to be 
taken? 

(3) What is the minimum information needed to initiate or guide 
the actions? 

(4) Who will provide the minimum information, how often and how 
is it to be transmitted. 

It should be emphasized that surveillance has three important 
components: (a) collection of data; (b) analysis of data; and (c) the 
response. Each of these components has several important facets: 

(a) Collection of data 

(i) Clearly defined and well thought out simple forms 
are necessary. 

(ii) Only the minimum essential information should be 
asked for. 

(iii) A negative reporting system certainly increases the 
accuracy of the information received. 

(iv) Independent assessment from time to time is necessary to be 
carried out by survey. 
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There are many sources of data. These are (i) mortality figures; 
(ii) morbidity reporting; (iii) laboratory reports; (iv) individual case 
investigation; (v) case clustering or rumours or newspaper reports or 
(vi) surveys. 

(b) Analysis of the data 

It is important to determine: (i) where is the disease most 
concentrated; (ii) who is affected by the disease and (iii) when does 
it occur. 

(c) Response 

The collection and analysis of data without a response would be 
most wasteful of manpower. The response must be directed. asking the 
questions: (i) To whom? For political or administrative purposes 
and/or to those collecting the information including the public? 
(ii) How often, bearing in mind that routine information is collected 
weekly, monthly or on an annual basis depending on the importance of 
the situation? 

14. GENERAL DISCUSSION ON EPIDEMIOLOGY AND SURVEILLANCE 

The discussion centred on the importance of clearly defining 
objectives in such a way that the effect of a programme could be 
observed as early as possible and certainly before the national results 
in terms of morbidity are seen. It was clear that in the various 
countries notifications of infectious diseases were very variable and 
gross underreporting was suspected generally. Immunization was carried 
out by different groups and participation by the general practitioners 
varied, with them performing almost none to practically all the 
vaccinations. It appeared in most countries that the MCH services were 
carrying out immunization but these services were now seriously 
overloaded; more staff were needed as well as a specific allocation of 
time to increase the number of children immunized. 

15. EVALUATION OF IMMUNIZATION PROGRAMMES 

Details of the evaluation of immunization programmes are included 
as Annex 4 but the salient features are as follows: 

(1) Laboratory potency testing of the vaccines is carried out, 
as well as measurement of antibody responses by the vaccinees. 

(2) Vaccination records are analysed;. if simple cards are 
correctly completed this analysis can be a rapid and accurate means 
of evaluation. 
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(3) Health statistics should not be ignored but they may be 
unreliable. 

(4) Microbiological surveys both of the isolation of the 
infectious agent and measurement of antibody titres can give reliable 
data on the prevalence of the disease and the immunity of the population 
to it. 

(5) Serological surveys to measure the immediate and long-term 
serological responses to the vaccines are good but too expensive or too 
sophisticated for some countries. 

(6) Surveys by interviews can be very biased and unreliable unless 
scars or immunization cards can be checked. 

(7) Administrative evaluation is useful to determine the optimal 
population coverage, the unit cost of immunization, the methods of 
administration, storage and distribution of the vaccine. 

Discussion 

During the discussion it became clear that few countries are able 
to call upon laboratory services to evaluate their programmes. The 
major common problem was how to reach the population at the perimeter. 

There was some question about the advisability of spending limited 
financial resources on evaluation but it was emphasized that evaluation 
is essential and must be an integral part of a programme under continuous 
surveillance. 

16. CONSTRAINTS AND POTENTIALS 

16.1 Problem recognition 

The lack of epidemiological information is a common problem and 
frequently coverage is estimated but not measured directly. 

It is necessary to emphasize more the "best estimates" of deaths 
that should but are not being prevented as well as the illnesses and 
disablement that can be but are not yet being avoided. There should be 
emphasis on (i) the benefits in relation to the costs, and (ii) the 
right of the people to inexpensive yet effective services such as 
vaccination. Political and executive support must be obtained, and 
proved by a specific budget every year. 

16.1.1 Epidemiological factors 

Disease transmission is more intense and occurs at a younger 
average age in cities, towns and densely populated rural areas; but it 
is easier and less expensive to reach such densely populated areas more 
frequently with vaccines. 
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16.1.2 Institutional problems 

There are a number of good examples of institutional constraints: 

In one group of islands health care is under three departments. 

In one case the system of tendering for vaccines takes no 
account of technical requirements. 

In another case BCG and typhoid vaccine are given under the 
Communicable Disease Section, and DPT and polio vaccine under 
the MCH section, with BCG vaccination still regarded as a 
"vertical" progranune. 

There are real problems in 2 countries caused by weak 
motivation of health staff in administering vaccines, and in 
contacting the mothers of children who need them. 

There are examples of vaccine delivered at weekends being left 
on airstrips, of delay in answering orders for supply, of 
health workers not being orientated to give services and of 
poor supervision. 

Some countries have operational and training manuals but some 
do not. 

Manufacturers' instructions do not always coincide with the 
National schedules or with advice given by the health 
authorities. 

16.1.3 Resource problems 

Basically, these are planning and not implementation problems. 
The average cost per fully immunized child, for each strategy at a 
feasible level of coverage, must be worked out in the planning stage. 
Furthermore, the financial budget must have been provided beforehand 
and it is unrealistic to expect to reach more children than that budget 
will cover. 

Exactly the same budgetary calculations are necessary for vaccine 
quantities, for trained staff and their supervisors, for equipment and 
for transport: all these items must be budgetted for beforehand, in 
the planning stage. The coverage and health objectives of any programme 
must be limited by the most limiting of these different budgets. When 
people say their programmes suffer from lack of funds, or not enough 
trained staff, etc., they are really saying that their programmes have 
been over-ambitious, that they have been promising and trying to do the 
impossible. 

The unit output (e.g. number of fully immunized children per year) 
depends upon the quantities of all necessary inputs that have been 
budgetted and can reliably be expected to be delivered. Without such 
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reliable budgetting of all necessary inputs, there can be no realistic 
plan, and thus, no feasible programme. Therefore, when shortages of 
resources occur during the implementation of a programme these must be 
attributed to bad or inadequate planning. Shortage of resources will 
limit the coverage objectives of a programme down to what is really 
feasible. But, if the planning has been done well, shortages of 
resources will not prevent a planned programme's implementation, because 
that programme is only designed to do what is feasible with the 
resources that are known to be available. 

16.2 Feasibility of programmes 

There are three basic criteria for judging the feasibility of any 
increased or expanded immunization programme, namely: 

(1) There must be a clear indication of high level politicall 
administrative support. 

(2) There must be a budget specified for the programme. 

(3) The programme's manager(s) must have been identified by name. 

If these three criteria are not met, there is no basis for planning 
to expand immunization coverage. 

Since there is no time limit to a childhood immunization programme, 
because infants needing the vaccinations are being born every year, it is 
evident that the service must be built in as an integral part of the 
basic health services for mothers and children. The static health units' 
MCR clinics, where they exist, are the only logical focus for the 
delivery of vaccines to infants. In countries allover the world, 
including many developed countries, this is being done successfully. 

(a) The aim of the programme manag~r, therefore, must be to 
strengthen the capability of existing MeR services to deliver vaccines 
by improving the organization, reporting, monitoring, supervision and 
evaluation, and to improve the training and motivation of the MCR 
workers as well as those of everyone involved. 

(b) The programme manager must try to find the best strategies 
and approaches to achieve the highest coverage but at a cost that the 
health services can afford. For instance, the Philippine strategy was 
described as a "mass approach", whereby on regular, pre-set dates the 
basic health workers and the population are mobilized to get the job 
done. This type of strategy in other countries, also, has brought 
higher coverage than a passive "waiting for them to come" approach. 
Also it simplifies the problems of vaccine supply, refrigeration, 
transportation, public cooperation and delivery of vaccines to infants. 
It avoids much vaccine wastage, and the risk of vaccines losing their 
potency. It greatly improves health worker and public motivation and 
at the end of these community vaccination days everybody has the feeling 
of a job well done. 
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The use of ordinary basic health workers to carry out routine 
childhood vaccination implies that the coverage achieved by these 
services provides a limit for the vaccination coverage. Certainly the 
first and most immediate objective must be to obtain high coverage 
among those children whose mothers can easily reach the routine MCH 
services, whether in town or country. 

When good coverage by static units is being achieved, the next 
strategy would be to see whether resources could be found to extend 
cheaply and at periodic intervals, the radius of action of existing 
rural MCR cliniCS, by making their workers more locally mobile, using 
the MCH clinic as a base. Boats, bicycles or public transport, might 
be used for this purpose. 

Only after the most effective use is already being made of the 
existing MCH and other basic health workers, should one consider the 
formation of mobile teams specifically for immunization alone? These 
teams are much more expensive than the other alternatives, and 
difficult to keep on the road indefinitely. Care must be taken to 
ensure that the resources needed to support mobile teams to deliver 
vaccinations would not be better spent in extending the static units 
further into rural areas to provide all-round MCR care, including 
vaccinations. Coverage in rural areas needs to be built up step by 
step, and MCH care planned as an integral and comprehensive programme. 

16.3 Operational overloading of MCH services 

A strong tendency exists for one programme after another to be 
allocated to and integrated into the work of the MCH services. Family 
planning, nutrition programmes, school health services, and immunization 
are tasks that should be done by MCH staff. But the staff members to do 
all these tasks are not necessarily increased in proportion to the 
workload. 

There is a planning problem. The average amount of working time 
each type of MCR worker needs to carry out each routine task should be 
known. If not known it should be discovered, by study of good health 
workers actually doing the jobs under practical service conditions. 
Then the planners and managers of the MCH services can calculate how 
much extra health worker hours are needed, and must be provided, if the 
additional tasks are to be undertaken successfully without affecting 
adversely the previous tasks these workers are also expected to perform. 

16.4 Logistics: supplies and the cold chain 

16.4.1 Supplies 

Indenting vaccine quantities must be calculated beforehand, on the 
basis of the numbers of children to be covered. This leads to many 
difficulties in big programmes if the managers expect individual health 
units to indent periodically for vaccines when they are running short. 
Vaccines should be moved down the cold chains, between manufacturer and 
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child, on predetermined dates in predetermined quantities according to 
the coverage needs and timetable in the plans. Only if a peripheral 
unit has failed to reach its target will it be holding excess vaccine 
stocks. The supervisor must then notify that in future he needs so 
much less vaccine, to avoid wastage. 

If a supervisor finds that the vaccine quantities are insufficient 
this might sometimes be because there has been a miscalculation in the 
number of children to be reached. It is more likely, however, that the 
staff are wasting vaccine - by giving it to children who are of the 
wrong age, or from the wrong geographical area, or that they are wasting 
it in badly organized vaccination sessions. Vaccine delivery and 
expiry dates, and vaccine stocks and storage must be monitored by 
specified stores officers or health workers at the national, provincial, 
city, town and rural district levels. 

At national level at least 6 months' supply should always be in 
storage; at provincial or lower storage levels at least 3 months' supply. 
This will prevent "shortage" of vaccine at the periphery. 

16.4.2 Cold chain 

(1) Temperatures 

The different requirements must be satisfied: DPT must not be 
frozen but kept at 40 -100 C; while live viral vaccines, for safety, are 
best stored below freezing as far down the chain as possible. With 
regard to measles and freeze-dried BCG, the vials of fluid diluent may 
be stored at ordinary temperatures but they should be chilled in the 
refrigerator (4-100 C) at least the day before use. 

(2) Storage capacity 

This must be worked out for each level, according to the volume 
of the planned maximum number of doses that will be stored at each link 
in the cold chain. At national and provincial or large city levels, 
cold storage at -200 C is desirable for the most labile vaccines 
(measles and polio). 

(3) Refrigerators 

(a) Electric. With 24 hour electricity, measles and polio 
vaccine are stored inside the freezer compartment. The other vaccines 
and the diluents are stored on the shelves (but do not use the door 
shelves for vaccines). There would be a maximum-minimum thermometer in 
the refrigerator, to check the temperature in the afternoon, after the 
refrigerator has been opened and shut repeatedly during the day's work. 
The maximum should not have been more than 100C. 

If the electricity should fail, keep all refrigerators and deep 
freezes closed; do not open them on any account until the current is 
reconnected. Secure door by adhesive tape to avoid accidental opening. 
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(b) Kerosene. These units can work well when properly 
maintained, but frequently go out, or do not keep sufficiently low 
temperatures, when maintained by auxiliary health workers in peripheral 
health units. Many things can go wrong: 

As kerosene has now become expensive, supplies may be irregular 
or insufficient; and health workers, or their wives, often borrow 
government kerosene for their own cooking purposes. 

The ground may not be level, which means that the heat of the 
flame does not go up the flue and the refrigeration unit does not work 
properly. 

The flue often becomes blocked by soot. 

The wick may burn unevenly, not being properly trimmed. 

People forget to defrost the refrigerator, or the vaccines 
warm up whilst they do this. 

The glass around the flame is easily broken. 

People forget to replenish the kerosene in the tank over the 
weekend, or when they go away on holiday. 

People overstock the refrigerator, or keep beer, meat, etc., 
in it, so that it becomes overloaded and the temperature doeS aot 
remain below IOoC. 

People spill kerosene, which causes accidental fires. 

Kerosene refrigerators easily become damaged in transport. 

The designer of kerosene and electric refrigerators was thinking 
primarily of the housewife, so the door is on the front. Every time 
the refrigerator is opened, therefore, all the cold air spills onto the 
floor of the room, and the refrigerator fills up with hot, moist, 
tropical air. Under these conditions, it is very difficult to keep 
vaccines between 40 and IOoC. 

From this, two conclusions can be drawn: 

Do not use kerosene refrigerators if there is an alternative. 

If you must use them, do not use them for prolonged storage 
of vaccines but only episodically· - for timetabled delivery of vaccines 
from the peripheral health units on certain pr~determined dates in the 
year and according to an agreed pre-arranged strategy. 
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(c) Butagas. These refrigeratocs have a number of advantages 
over kerosene refrigerators: 

They are top loadir,g, so that the cold air is not lost when 
they are opened. 

They are much sturdier, and therefore easier to transport. 

Their capital zost is lower (USg 150-200) and they are smaller. 

They have far fewer components that may fail to function. 

One container of butagas lasts an average of 48 days. 

But, two difficulties may arise: 

(i) There may not be a good distribution system of butane gas 
in some countries. 

(ii) There may be a risk of explosions, for if the tube 
connecting the contai~ler to the refrigerators becomes perished the gas 
will leak. Butagas is heavier than air and if it leaks it will spread 
out on the floor of the ~oom and explode when it reaches a flame. 
Every room containing a butagas refrigerator, therefore, should have a 
hole in the wall at floor level, to allow leaked gas to escape into the 
open air. Also, the refrigerator should be sited on a box or table to 
keep its own flame well above floor level. 

WHO hopes to assess further the cost and feasibility of butagas 
refrigerators under rural conditions, especially their use for temporary 
storage and refrigeration of vaccines in peripheral health units for 
periodic vaccination efforts at 3, 4 or 6 monthly intervals. 

(4) Cold boxes and cold dogs 

Cold boxes are needed to transport vaccines between the 
refrigeration points at various levels, ana at the final stage if there 
is a strategy for the rural health workers to take the vaccines out to 
the villages, beyond the last refrigerator. In these cases, vacuum 
flasks (Thermos flasks) containing ice will suffice for a few hours, 
but for longer periods, there is need of a more efficient but still 
portable cold box, particularly when polio and measles vaccine are 
included in the schedule. 

In Sweden a cold box has been designed which will keep vaccines 
at OOC for 5 days, while being opened 6 times per day for 2 minutes at 
a time. This box is not patented, and it can be produced simply in any 
country wishing to do so. 

The cold boxes depend upon ice to keep the contents cold but water 
in plastic bags called "cold dogs" may be frozen in a deep freeze, or in 
the freezing compartment of a refrigerator; and as the water melts inside 
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the plastic bags, the latent heat 9£ melting ice keeps the surroundings 
cold inside the box, thus keeping the vaccine at just above DoC for 
5 days. The design of this cold box, in two sizes, is available to any 
immunization programme. Within each country the possibilities of 
assistance from commercial cold chains (ice cream, soft drinks, fish 
marketing, etc.) and other technical users of refrigeration units 
(e.g. veterinary departments) should be carefully explored. 

16.5 Social factors 

Public ignorance of the benefits of immunization is the first 
difficulty to be corrected. Careful explanations on the process, 
including the normal reactions to be expected, are needed at all levels 
from the political leadership downwards; and the national mass media 
should be used for this type of publicity once the programme is ready to 
go into action. But do not promise anything that you cannot deliver. 

At the local level the community leaders and influential people 
will have to be contacted and agreement reached on how they will 
encourage the mothers of young children to come for the vaccinations 
and other MCR services according to a suitable timetable. When a "mass 
approach" is used, their participation in the vaccination session will 
be needed. 

Administration of oral polio vaccine, and filling in of individual 
record cards, can often be done by school teachers or other volunteers 
at mass vaccination sessions. School children can be sent around to all 
the houses to remind mothers about the visit of the health workers and 
the need for vaccinating their infants. 

Coverage, either by scars or by record cards should be measured 
independently, as a principle of management. When this is done, it is 
possible to organize coverage competitions between rural communities, or 
between towns. Those that have the highest coverage, independently 
measured, would be publicly identified and the community leaders and 
health workers would receive public congratulations from the political 
leaders and local dignitaries. 

17. COST-EFFECTIVENESS AND COST-BENEFIT OF IMMUNIZATION 

Immunization programmes, like other health activities, are subject 
to financial constraints and frequently the medical profession overlooks 
the importance of the economic and financial aspects of immunization. 
It is difficult to measure the total social benefits in health by cost
effectiveness and cost-benefit analysis, as monetary values cannot be 
placed on the diminution of physical and mental suffering that arise 
from successful prevention of diseases. Cost-effectiveness and cost
benefit analysis represents one means of making better use of limited 
resources. 
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Cost-effectiveness analysis may be defined as the scrutiny of the 
costs of all inputs into a programme and of all outputs; namely health 
effects, measured by the reduction in mortality, morbidity, and 
invalidity rates, or by other relevant indices. 

Cost-benefit analysis consists in a comparison of costs and 
benefits, expressed in terms of present values. 

Cost-effectiveness analysis can also be used to determine whether 
vaccination will give better results for a given investment than other 
possible control measures, such as sanitation, chemoprophylaxis, health 
education, or simply treatment. When immunization is found to be 
justified, a cost-effectiveness study can be used to determine which of 
the various immunization schemes and programmes will produce the desired 
control of the disease for the lowest cost. 

Cost-benefit analysis can also be carried out to ascertain whether 
an investment in the immunization programme will bring, in addition to 
health effects, any economic benefit. Such analysis can assist health 
planners with evidence for the economic justification for immunization 
programmes, and this helps to convince the decision-makers to make the 
appropriate investment in these programmes. Examples are benefits drawn 
from tourism, exports of fresh food or from immigrant workers which may 
be endangered if immunization is not carried out and disease (such as 
typhoid) breaks out and interferes with trade and tourist traffic. 

18. PREPARATION OF NATIONAL INVENTORIES 

The first stage in the planning and design of any health programme 
is the collection of relevant information. Whether we are engaged in 
trying to cure a patient, or trying to remove a cause of ill health in a 
large community, we must first make a diagnosis. To do this properly in 
clinical medicine we need to take a history and make a physical 
examination of a patient and we must undertake the same kind of 
investigation when we are considering how to improve our treatment of a 
public health problem. 

In order to do this, a working document has been prepared, as an 
outline, to help national authorities analyse the situation in the 
different parts of their countries. This is a first step if they are 
thinking of expanding national programmes. It helps to focus attention 
on the most important features of the national situation that are likely 
to be relevant to immunization. Such inventories can be obtained by 
national authorities from WHO on request, and assistance in completing 
them is also available if desired. 

Information on current immunization activities in the country is 
collected and subjected to a preliminary systematic analysis in order: 

1. to indicate which diseases might warrant an expansion of 
current efforts in immunization or require deeper epidemiological study; 
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2. to show where the information necessary for better planning 
Ann management of immunization programmes is lacking, incomplete or 
unreliable; 

3. to help identify operational problems and impediments to 
current immunization activities; 

4. to provide a baseline of present achievements and the 
resources used to attain them so that future objectives can be more 
confidently stated, timetable targets more precisely set, the need 
for other strategies clarified and resources more effectively allocated 
or reallocated. 

It should be emphasized that a lot of work is needed to complete 
the answers in the various parts of the inventory and the task should 
not be undertaken lightly. It is only when there is a serious intention 
to improve or expand an immunization programme that this effort is 
jus tified. 

It will take a national manager about one month of hard work to 
complete the inventory. Parts of it may not be relevant to his or her 
needs; parts of it may need to be improved or elaborated. It should be 
regarded as a methodological tool. 

There are 7 sections: 

The first section asks for epidemiological information that is 
available - a subject that has been thoroughly discussed in the seminar. 
It asks also for demographic information, so that the size of the target 
groups of children needing immunization can be calculated by city, 
province, etc. 

The second section asks administrative questions such as: Who 
are the managers at each level concerned with immunization? Who trains 
the staff? Are there manuals, etc., in use? 

The third section asks for details on the actual delivery of the 
vaccines to the children, including the time spent by the different 
categories of health workers on immunization. 

The fourth section deals with the logistiC system that has been 
discussed already, with regard to vaccine supplies, cold chain, 
equipment and transport. 

The fifth section deals with costs and ends up by attempting to 
give average unit output costs, i.e. average costs per fully immunized 
child. 

The next section deals with evaluation: (i) managerial evaluation 
within the services doing the immunization work; (ii) population-based 
evalyation if any, which measures coverage; and (iii) epidemiological 
evaluation of any health effects of the immunization activities at 
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present being observed. It asks also how the results of these three 
methods of evaluation are fed back to ,improve the immunization 
programme's performance. 

The final section is concerned with public cooperation, and asks 
why some of the public do not use the immunization services. 

After working through this inventory the managers will have a much 
clearer idea of the programme and its problems or constraints. 
Furthermore they will have a clear idea of what they should know but as 
yet do not know. With the completed inventory they are now better 
prepared to go forward to the planning and implementation of an improved 
and expanded programme. 

19. REPORTS FKOft Cau.iTRIES ALiI) AREAS 

The participants were asked to make a report on the situation with 
regard to immunization in their countries. The national reports are 
available on request but the main problems, or constraints, reported in 
the national statements included the following: 

(1) There are difficulties with transport in reaching the rural 
and island populations with regular supplies of vaccines as well as 
other health supplies. 

(2) There is difficulty with the peripheral cold chain especially 
when this extends beyond the electricity network. Kerosene may often be 
in short supply and many consider it to be too expensive. 

(3) There is a shortage of money in some countries for buying or 
producing vaccines, and inefficient indenting systems within a country 
lead to shortages of vaccines locally. In some cases mistakes by the 
central medical stores of the country have led to vaccines arriving near 
their expiry date. 

(4) Vaccines have been left unrefrigerated at airports over the 
week-end. 

(5) Health personnel may not have a manual to follow, or adequate 
knowledge or motivation to carry out a good immunization programme. 
Supervisors may give a low priority to immunization and in some countries 
an acute shortage of staff still exists. 

(6) Public ignorance of the benefits of immunization is sometimes 
great and the need to come back for more than one dose of vaccine may not 
be understood by the mothers. In one country it was believed that every 
child should catch measles naturally. 

(7) In some countries triple antigen (DPT) is blamed for side
effects and the mothers object to BOG and smallpox being given together. 
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(8) Some countries have different administrative authorities, 
and different teams responsible for carrying out different childhood 
immunizations and in many countries BeG is administered under an 
independent TB programme. 

Steady progress, and in some countries great success, has been 
achieved against diphtheria, pertussis, tetanus (including neonatal 
tetanus) and poliomyelitis. Smallpox has been absent for many years. 
Adult tuberculosis is declining gradually, but childhood tuberculosis 
has been reduced markedly by good BeG coverage. Some countries/areas 
have started measles vaccination programmes. 

DPT, and in most cases polio vaccine, are usually given 
successfully by the static maternal and child health (MeR) services. 
However, in countries with large rural populations, such as Malaysia 
and the Philippines, the coverage of MeR services, and thus of the 
vaccinations, is inadequate, largely due to the overloading of the 
limited manpower allocated to the programme. Righer coverage has been 
achieved using a "mass approach". 

In all countries evaluation of coverage is still an estimate, made 
from the reports of vaccinations given compared with the estimates of 
the numbers in susceptible age groups. In one country, however, an 
independent evaluation of coverage was done, based upon individual 
children's records and it showed an actual coverage that was 20% less 
than that which had been estimated. 

Reactions to DPT are sometimes due to faulty technique - such as 
not giving the injection deep intramuscularly. The leaflet accompanying 
the vaccine does not always state that the vaccine should be given by 
the intramuscular route. DPT is inclined to give local reactions but 
these may be decreased when an aluminium salt is used as an adjuvant, 
which appears to absorb the endotoxin of the pertussis component. 

Oral polio vaccine production is expensive and may be hazardous 
unless meticulous attention is paid to details. It is a wise decision, 
therefore, not to embark upon production, but to import vaccine in bulk 
from a reputable manufacturer and dilute and dispense it locally. 

A vaccination policy against rubella needs careful study and 
thought before a programme is started. 

Although yellow fever vaccination may give some cross-immunity to 
infection with other Qroup B arboviruses it is not thought to protect 
against Dengue. 

In some programmes there is a tendency to give too many reinforcing 
doses of DPT and in some areas too many doses of tetanus toxoid are 
given to pregnant women. It should be recognized that sensitivity to 
diphtheria and tetanus toxoids could be produced by such procedures. 

It was reported that when pertussis vaccine complied with 
International Requirements and contained 4 I.U. of potency, it had been 
shown to be 80% to 90% effective. 
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There is no contraindication to giving smallpox and BCG vaccines 
together, provided that the mothers accept this. It was generally agreed 
that there was a slightly greater risk of complications after smallpox 
vaccinatior. when given in the first year of life rather than in the 
second year. 

The reporting of communicable diseases varied in efficacy, being 
better in the "city states" and weaker in the larger countries; 
nevertheless it was usually sufficient to indicate the markedly improved 
trends that follow vaccination programmes achieving a good coverage of 
the susceptible age groups. Diphtheria had been a problem only in the 
cities, but was endemic in most of the countries. Neonatal tetanus was 
a problem primarily where midwives were not trained; while measles, 
whooping cough and non-neonatal tetanus affected city and rural children 
alike. 

It was suggested that diseases under the immunization programme 
be made notifiable. 

20. NEEDS OF COUNTRIES AND AREAS 

At the end of the seminar the participants were invited to identify 
their needs in order to improve immunization programmes in their 
countries. 

The need to investigate, improve or even establish a satisfactory 
cold chain was the factor requiring the most urgent attention. In 12 of 
the countries it was felt that the cold chain required thorough 
investigation and for four of these more information about refrigerators 
operated by butagas was required. One participant asked about a 
refrigerator operated by electricity generated by a car, so that vaccines 
could be transported within the country to the periphery. 

For five countries help was requested in obtaining supplies of 
vaccines, though not all intended to apply to external resources for 
financial aid. 

For four countries it was felt that the vaccination schedules 
should be completely reviewed and the needs for vaccine and manpower 
recalculated. For three countries it was felt that priorities should 
be set in order to use the resources more effectively. 

There was no laboratory for testing the potency of vaccines or 
measuring antibody responses in many countries and six intended to set 
them up. 

Lack of transport was a problem in two countries and help from 
UNICEF could be made available to correct this. 
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A WHO manual of practical instruction in carrying out immunization 
programmes was eagerly awaited by three countries and the traininl!: 
of health workers and laboratory technicians was requested for nine 
countries. In this context it was interesting to learn that Australia 
is willing to continue training of personnel in its laboratories. 

For three countries it was noted that more support and staff should 
be provided to the MCH programmes and that efforts would be made to this 
effect. 

The other points mentioned by the participants concerned: 
reactions to pertussis vaccine and the need for education of the public 
about such reactions; reappraisal of the need to include smallpox 
vaccination in the programmes especially in countries where it remains 
compulsory; the need for the improvement of surveillance systems; and 
help in the evaluation of immunization programmes. 

21. EXTERNAL AID 

21.1 General 

WHO has always assisted immunization programmes and has recently 
increased these activities. Its assistance to countries follows the 
lines set out below: 

Collaborating in the design of strategies for increasing the 
coverage of primary health care and the efficient use of available 
resources, and in the setting of programme objectives. 

Obtaining and coordinating international and bilateral support 
for national programmes. 

Monitoring of vaccine quality and immunological and 
epidemiological efficacy of vaccines. 

Improving the links of the cold chains from the vaccine 
production centre to the point of vaccine administration at the 
periphery. 

Designing measures to ensure provision of good quality 
vaccines at lowest possible prices and in exchange for available 
currencies. 

Furthering international exchange of information, technical 
and pthers. 

Encouraging studies on: improvement of the antigenic potency 
of some vaccines and heat stability of others; determination of the 
minimum number of doses required for adequate protection; the spacing 
of doses; development of new vaccines; and simplification and improvement 
of logistics. 
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In brief, the WHO policy on immunization is to help countries 
establish their own national programmes and to become entirely 
responsible for their continuation at the required level of intensity 
as rapidly as possible. 

21.2 UNICEF 

UNICEF already contributes to national immunization programmes 
in the following ways: 

provision of vaccines; 

purchase of vaccines on behalf of governments at reduced 
prices and in national currencies; 

provision of other supplies and equipment and of cold chains 
and transport; 

training of personnel; 

assistance in establishing control and production laboratories. 

The report of the twentieth session of the UNICEF-WHO Joint 
Committee on Health Policy, held in Geneva in February 1975, states: 
"In conclusion, the consensus was that it was high time that both WHO 
and UNICEF renewed their interest and doubled their efforts in assisting 
countries to extend immunization to their children. It was recognized 
that immunization is an effective tool that can give immediate results 
and has a very high cost/benefit ratio". 

A country which wishes to obtain aid from UNICEF must make a 
direct approach and should provide a comprehensive outline of its 
proposed programme, which should be seen to be practical. Its technical 
feasibility has to be confirmed by WHO. Programmes are accepted by the 
Board of UNICEF once a year, at the annual meeting in April. One 
practical point is that most of the equipment and supplies come by boat 
from the storage depot in Copenhagen and must be ordered well in advance. 

UNICEF assistance is in principle time limited, and for continuing 
programmes such as childhood immunization the programme should include 
provision for the replacement of the UNICEF aid by national contributions 
within a reasonable period of time. 

When UNICEF purchases vaccines, and other supplies and equipment 
on behalf of government, the funds to meet the cost must be deposited 
beforehand. Local currency may be accepted if UNICEF can use it locally. 
Inflation may require the deposit of additional funds before the order 
is completed. 

Assistance may be given in establishing control and production 
laboratories, in training personnel by attaching them to suitable 
laboratories and in financing national or regional seminars or workshops. 
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21.3 UNDP 

UNDP provides considerable assistance in establishing and equipping 
production and control laboratories and in training personnel. 

A number of government agencies have helped with immunization 
programmes; and it should be appreciated that such agencies frequently 
ask WHO to be independent assessors before such programmes are 
implemented. The agencies are: 

Canadian International Development Agency (CIDA) 
Danish International Development Agency (DANIDA) 
Finland Department of International Cooperation 
Government of the Netherlands 
Government of the United Kingdom 
Government of the USSR 
Government of Yugoslavia 
Norwegian Agency for International Development 
Swedish International Development Authority (SIDA) 
United States Agency for International Development (USAID) 

22. CONCLUSIONS 

1. The national needs for immunization in countries not yet 
achieving a high coverage were reviewed. Having regard to the 
available resources of each country, both financially and in manpower, 
it is felt that carefully planned, intensive programmes should be 
started immediately with clearly defined feasible progressive objectives. 
Technical advice from WHO is available to draw up such programmes. 

2. All immunization programmes must be regarded as on-going 
programmes and must not be interrupted. The national budget should 
allow for such continuous programmes. 

3. The immunization schedules of the countries should be reviewed 
and if resources are limited priorities should be assessed. The minimum 
effective number of injections should be assured, including booster 
doses. Outside help is available to support such programmes provided 
the request is made by the country and the programmes are defined and 
considered likely to succeed. WHO and UNICEF advice is available to 
help in purchasing vaccines on behalf of governments and in securing 
financial assistance from external sources. 

4. Programmes have to be evaluated for administrative and 
technical efficacy. The evaluation should include surveillance of 
reactions to vaccine so that these can be put into the perspective of 
the general effectiveness of the programme. 

5. Surveillance of diseases under the immunization programme 
should be strengthened. This includes increased support by the 
laboratories for the diagnosis of diseases. 
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6. The Regional Office is prepared to act as an information centre 
on the progress of immunization programmes and the Regional Office will 
prepare a plan for consideration by the countries. 

7. Although it is logical to have family planning, antenatal and 
postnatal care as well as immunization programmes looked after by the 
MCH services, the health worker is being overloaded with work. More 
staff should be assigned to MCH work where necessary to carry out 
increased tasks and all the activities should be allotted a feasible 
proportion of their working time. 

8. In order to provide the information needed for a realistic 
assignment of the time health workers devote to their different 
activities there should be time-based work-load studies in the field. 
From such studies the needs, if any, for increased numbers of health 
workers can be estimated realistically. 

9. Vaccines used in well designed immunization programmes have 
been shown to be powerful tools against infectious diseases and an 
intensified activity in their use is recommended. 

10. In order to check on the quality of imported and locally 
produced vaccines a national control laboratory should be established 
wherever possible. A relatively simple laboratory could make a marked 
impact on the immunization programmes. Technical advice from WHO is 
available for this. 

11. The importance and the availability of regional resources 
should be taken into consideration wherever possible. Those involved 
in using the vaccine should also be involved in drawing up the 
specifications and in selecting the vaccines. It was agreed to adopt 
the procedure set out in the report and WHO technical help is available 
in the selection of vaccine. 

12. The "cold chain" should be investigated at every stage and in 
every detail to ensure that only vaccines that have been stored and 
transported correctly are used. Each refrigerator should be equipped 
with a maximum and a minimum thermometer. Packages of vaccines in 
transit should be clearly marked "KEEP COOL BUT DO NOT FREEZE" or 
"FREEZE AT ALL TIMES", whichever is relevant. 

13. In some Pacific countries/areas typhoid is an important health 
and economic problem and, although efforts should be made to control the 
disease through sanitation and personal hygiene programmes, immunization 
is a powerful tool of immediate effectiveness and should, therefore, be 
included in the immunization programme for the time being. 

14. There is a need for national workshops and seminars. These 
are intended to disseminate the information discussed at the regional 
seminar in order to stimulate national interest and define national 
problems. WHO and UNICEF are willing to participate in national 
workshops. 
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15. There was a request for a WHO manual concerning the handling 
of vaccines and vaccination procedures. 

16. Political and administrative backing must be ensured at all 
levels and community participation is necessary in immunization programmes. 
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REQUIREMENTS FOR BIOLOGICAL SUBSTANCES AND OTHER SETS OF RECOMMENDATIONS 

The specification of requirements to be fulfilled by preparations of 
biological substances is necessary in order to ensure that these products 
are safe, reliable and potent prophylactic or therapeutic agents. 
International recommendations on requirements are intended to facilitate 
the exchange of biological substances between different countries and to 
provide guidance to workers responsible for the production of these 
substances as well as to others who may have to decide upon appropriate 
methods of assay and control. 

Recommended requirements and sets of recommendations concerned with 
some of the biological substances formulated by international groups of 
experts are set out in the following publications: 

World Health Organization Technical Report Series 

No. Year 

293 1964 

323 1966 

329 1966 

361 1967 

384 1968 

413 1969 

440 1970 

WHO Expert Committee on Biological Standardization: 
10. Requirements for diphtheria toxoid and tetanus toxoid 

WHO Expert Group: 

Requirements for Biological Substances (Revised 1965): 
1. General requirements for manufacturing establishments 

and control laboratories. 

2. Requirements for poliomyelitis vaccine (inactivated) 

5. Requirements for smallpox vaccine. 

WHO Expert Committee on Biological Standardization: 
11. Requirements for dried BCG vaccine. 

12. Requirements for measles vaccine (live) and measles 
vaccine (inactivated). 

WHO Expert Committee on Biological Standardization: 
15. Requirements for typhoid vaccine 

WHO Expert Committee on Biological Standardization: 
16. Requirements for tuberculins 

17. Requirements for inactivated influenza vaccine 

WHO Expert Committee on Biological Standardization: 
4. Requirements on cholera vaccine (revised 1968) 

WHO Expert Committee on Biological Standardization: 

Development of a national control laboratory for biological 
substances (A guide to the provision of technical 
facilities) 
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486 1972 

530 1973 
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WHO Expert Committee on Biological Standardization: 
7. Requirements for poliomyelitis vaccine (oral) 

(revised 1971) 
WHO Expert Committee in Biological Standardization: 

4. Requirements for cholera vaccine (revised 1968) 
(addendum 1973) 

6. General requirements for the sterility of biological 
substances (revised 1973) 

17. Requirements for inactivated influenza vaccine 
(addendum 1973) 

22. Requirements for rabies vaccine for human use 
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PROCEDURE FOR TENDERING AND RECEIPT OF VACCINES 

The medical personnel in the majority of the countries importing 
vaccines have no control over the vaccines to be imported. 

Furthermore there is a feeling that the best vaccines are not 
obtained because ~dministrative departments who are not familiar with the 
technical details of vaccines accept the lowest price quoted. In order 
to correct this and still retain the tender system, a more detailed 
specification of the vaccine and its transportation should be drawn up. 
The important points on which to reach agreement are as follows: 

1. A scientist knowledgeable about vaccines should be involved in 
drawing up the specification and in reviewing the tenders. His advice 
should be accepted in selecting the vaccine to be imported and this may 
not be the lowest price offered. 

2. The vaccine should be described in detail giving the exact 
concentration of each component to be included. Where appropriate, the 
concentration of adjuvant should be declared. 

3. The number of doses required in single dose ampoules and multi
dose vials should be specified. 

4. A request should be made to see a copy of the labels and the 
leaflet. These should be checked to ensure that the advice given in the 
literature does not conflict with that given by the department of health. 
If the advice does conflict then the national authority of the purchasing 
country should take the appropriate action. 

5. A request should be made for a copy of the release certificate 
from the control authority for the particular batch of vaccine offered 
which should be identified by the batch number to be sent with the tender. 

6. If a control laboratory exists in the country then samples of 
the vaccine, sufficient to check potency, and where possible safety should 
be requested well in advance of the finalization of the contract. 

7. A copy of the protocol of results of tests on the vaccine should 
be requested. WHO can provide blank protocols which national authorities 
can send to the producers in order to ensure that the details of all tests 
are included. 

8. A statement confirming that the vaccine complies with the 
national or WHO requirements should be submitted. If the vaccine meets 
the national requirements, only the points of difference between these 
and the WHO requirements should be indicated. 

9. The conditions of shipment (air, refrigerated or frozen, etc.) 
should be specified and the cost included in the price of vaccine. The 
need for a maximum/minimum thermometer to be included with vaccine should 
be specified. 
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10. A telegram or telex giving flight and airway bill number should 
be sent several days before shipment and this should be acknowledged 
before shipment. 

11. The customs authority should be alerted and their cooperation 
to expedite the release of the shipment should be obtained. 

12. A careful check should be made to ensure that adequate 
refrigeration space is available to house the vaccine immediately on 
receipt. 
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EPIDEMIOLOGICAL SURVEILLANCE 

What is the definition of surveillance? Disease surveillance is 
the continuing scrutiny of all aspects of occurrence and spread of a 
disease that are pertinent to effective control. x Surveillance therefore 
becomes the absolute foundation of a control programme as the planning 
process for disease control becomes impossible in the absence of 
sufficient data to define needs and set objectives. It should be noted 
that surveillance is not simply collecting data nor is it defining the 
natural history of a disease. Instead it is defining the natural history 
of a disease in order to effect control. 

The initiation of a disease surveillance system involves three 
functional components. The collection of data, analysis of data, and 
response. What aspects of these three components are particularly 
pertinent to the surveillance of communicable diseases preventable by 
immunization? 

1. COLLECTION OF DATA 

1.1 Principles of data collection 

1.1.1 Data collection should be systematized wherever possible. If 
information is being collected from local health departments or from 
private practitioners, there should be a definite form which is to be 
filled out and submitted on a definite date. If a system has been 
developed, the absence of a report by a given date is easily detected and 
there should then be a system for following up on the report. The more 
automatic the system the less likely that significant information will go 
uncollected. 

1.1.2 Systematized data systems should not ask for more information than 
is needed. Informants should not be discouraged by being required to 
provide large quantities of information or information which seems 
irrelevant. If additional information is required, a special investigation 
of a particular episode may be more useful than a general expansion of data 
required through the regular surveillance system. 

1.1.3 A negative reporting system increases the accuracy of information 
obtained. If informants are required, each week, to submit a report 
whether or not they have seen the disease in question, the data collected 
become more meaningful. For example, it is easy to forget to send in a 
report even if two or three cases of measles have been seen during the 
week, but it would be much more difficult to send in a nil return after 

xAmerican Public 
Diseases in Man 11th 

) 

Health Association (1970) 
ed., Washington. 

Control of Communicable 
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seeing two or three cases of measles. In the absence of negative reports 
one cannot differentiate between zero reports and zero cases. 

1.1.4 Assessment of data collection is required. While assessment may 
introduce redundancy into a surveillance system, it is necessary by means 
of a second surveillance system, a sample survey, or other technique to 
determine the efficiency of the reporting system. 

As an example, the efficiency of measles surveillance prior to a 
vaccination campaign can be roughly ascertained by comparing measles 
reports to total births. Since most children surviving to measles age 
will acquire measles, the incidence of births will provide the upper limit 
of measles cases expected. Combining figures for several years will 
correct for the annual fluctuations frequently seen in measles reports. 
In the United States during the 5 years prior to use of measles vaccine 
(1958-1962), an average of 503 000 measles cases were reported per year. 
An average of 3 200 000 children were born each year indicating a 
surveillance efficiency of less than 15%. 

1.2 Sources of information 

Whatever the source of information, the major questions to be 
answered are who, when, where, what and why. The major sources of 
information used throughout the world are as follows: 

1.2.1 Mortality registration. As already mentioned mortality registration 
may be irrelevant in the case of smallpox but it may, on the other hand, 
become one of the key sources of data for a disease such as influenza. 
Experience in the United States has been that by following mortality data 
on pneumonia and influenza in cities and by knowing the expected mortality 
for these diseases in the absence of influenza, mortality will more 
accurately and more quickly reflect influenza activity than will influenza 
morbidity _reporting itself. An example of this is given in Figure 1. 

1.2.2 Morbidity reporting. Morbidity reporting is generally obtained from 
hospitals, clinics and private practitioners reporting through their local 
and state health departments to the national level. While the efficiency 
of reporting varies greatly, trends can be determined with sufficient 
accuracy to develop or modify programme plans. 

1.2.3 Laboratory reports. Often the first evidence to support or suggest 
a diagnosis will come from laboratory reports and, therefore, surveillance 
systems should include immediate reporting from a laboratory if smallpox, 
polio, typhoid, etc., are identified. 

1.2.4 Field investigation. Surveillance information may also be obtained 
through such an investigation which is performed because of case clustering, 
in time or place, rumors, newspaper reports or other clues • 

1.2.5 Random sample surveys. More knowledge can be obtained about disease 
occurrence by direct questioning or by means of tests such as skin tests in 
order to determine tuberculosis transmission rates, or serological surveys 
to determine the immunity status of a population. Annual immunization 
surveys are now done in USA, with published results. 
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1.2.6 Denominator data. While most of the above examples relate to numerator 
data for people who have acquired an illness, surveillance should also seek 
adequate denominator data. What are the characteristics of the population 
by age, sex, economic and sociologic levels? What are the implications as 
to which groups are most likely to get immunizable diseases and which groups 
are most likely to avail themselves of immunization programmes? What 
characterize the groups least likely to use immunization services, and why? 

1.2.7 Immunization data. Surveillance of immunizable diseases also requires 
surveillance of immunization programmes including the production of vaccines. 

2. ANALYSIS 

Analysis of surveillance data is necessary to understand the disease 
trends and determine the most logical control activities. Second, analysis 
should be used to assess the efficacy and effectiveness of control 
activities as well as to identify problems in the control procedures. As 
we will discuss the use of surveillance as an assessment tool later, the 
following remarks are limited to analysis as it pertains to determining 
the best procedures for control. 

2.1 Where is the disease concentrated? 

Are disease rates higher in certain geographic areas even after 
correcting for differences in surveillance efficiency? For example, the 
highest tetanus rates in the United States are found in a relatively small 
geographic area of the southeastern United States. 

2.2 Who gets the disease? 

How can the person who develops the disease be characterized by age, 
sex, socioeconomic group, etc.? For example, measles in the United States 
is increasingly becoming a disease of lower socioeconomic groups who have 
not availed themselves of measles vaccination. Having determined this, it 
becomes obvious that the programme emphasis has to be shifted. Another 
example, is that in Africa it was found that high population density 
resulted in a lower median age for measles. Likewise, it was seen that the 
lower the median age the higher the mortality ratio. If priorities must 
be selected because of scarce resources, or if a decision is required on 
where to begin a programme, it would seem reasonable that attention be given 
to high population density areas. 

2.3 When do cases occur? 

Many diseases show seasonal trends related to climatic conditions 
or to sociological patterns. Are there increases in the disease as children 
gather to attend school in the autumn? Such trends can be used to maximize 
the effectiveness of a control programme. For instance, for many years in 
West Africa smallpox control efforts were increased during March, April, 
and May, because of the increase in smallpox repeatedly noted at that time 
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of the year. In 1968 we reversed the trend, increasing programme input in 
September at the usual low point of smallpox transmission in order to have 
the smallest number of transmission chains possible, thereby maximizing the 
effect of containment procedures. On the other hand, for measles, it is 
important to be left with the smallest possible susceptible population 
before the season of epidemics. 

Analysis should always ask the question why is the pattern as it is? 
Finally, analysis should take into account not only the patterns of disease 
but also the resources available in order to determine the optimal plan 
which allows maximum impact on the disease with the resources committed. 

3. RESPONSE 

Only the response in disseminating the surveillance data will be 
outlined, rather than considering the type of programme which should be 
developed. 

3.1 To whom? 

Two groups of people should receive surveillance information which 
has been collected, collated and analysed. 

3.1.1 Those who need to know for programme, political, and/or administrative 
purposes. 

3.1.2 Those who have in some way contributed information to the surveillance 
system. This is done in order that they can be informed about how their 
information has been used and thereby motivated to supply additional 
information in the future. It is a very important principle that people 
sending out messages should have their receipt acknowledged. 

3.2 How often? 

Basic surveillance information should be disseminated at intervals 
consistent with the importance of the situation. For instance, during 
critical outbreak problems or when vaccine safety problems arise, 
surveillance information might be issued on a daily basis. More routine 
information is disseminated on a weekly, monthly or annual basis. 

4. SUMMARY 

Adequate immunization programmes are dependent on good surveillance 
programmes. The surveillance programme must provide a framework to collect 
information from a wide variety of sources, to weigh and analyse this 
material with the aim of determi.ning why disease trends occur and what this 
means for control strategies and, finally, to send the collated and analysed 
information to those who need to know the information and to those who have 
assisted in its collection. 
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EVALUATION OF IMMUNIZATION PROGRAMMES 

1. INTRODUCTION 

The effectiveness of an immunization programme depends primarily on 
proper planning and thorough execution. Success will depend on (a) the 
potency of the vaccine and (b) the coverage of the population, particularly 
the high risk groups. Accordingly, in planning an immunization programme, 
the health administrator has (a) to select the most potent vaccine that 
gives the highest degree of protection against infection, and (b) to aim 
at reaching and effectively immunizing the population in general and the 
specific high risk groups in particular. Once the programme has been 
prepared and put into operation, it is essential for the health 
administrator to evaluate its effectiveness, as this allows improvements 
to be made where necessary. 

2. METHODS 

There are several ways of evaluating the effect of public health 
immunization programmes, depending on the disease concerned and the 
techniques and tests that are available. 

These methods are complementary and not supplementary. Some may be 
more suitable and effective in one situation or infection than in another. 
In fact none of the methods alone can give definite proof of the 
effectiveness of the immunization programme. 

2.1 Laboratory potency testing 

For almost all vaccines minimum requirements have been established 
by the WHO Expert Committee on Biological Standardization which indicate 
the methods of production and of testing safety and potency. These 
requirements exist for all vaccines in common use. Potency tests mayor may 
not correspond to the effectiveness of the vaccine in man. The potency 
tests for some vaccines correlate with the results of controlled field 
trials on man, and can thus be considered to reflect the actual protection 
conferred on man. However, the tests for other vaccines are rather 
unreliable, and therefore only direct observations on man can indicate 
whether the vaccine gives any protection and to what degree. 

2.2 Analysis of vaccination records 

Analysis of the records of the vaccination campaign or programme is 
most valuable. If essential vaccination records (age, sex, number of doses, 
etc.) are kept, they can provide all the information needed to determine 
the coverage of the population by the programme. This information is 
indispensable for the evaluation of immunization programmes and therefore 
proper recording is one of the most important elements in organized 
vaccination programmes. 
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2.3 Health statistics and special morbidity, mortality and coverage surveys 

Health statistics are most valuable for the evaluation of vaccination 
programmes in countries where health records and statistics exist. The 
results of an immunization programme can be evaluated and analysed by 
comparing morbidity and mortality from the specific disease in the immunized 
and non-immunized population. When infectious diseases are notifiable, the 
data will normally be more reliable than when they are not. 

While, in some instances, routine health statistics reports may give 
valuable information that can be used for the evaluation of vaccination 
programmes, in most cases this information is unsuitable and unreliable and 
a special survey is needed. 

Special morbidity and mortality surveys can be organized when needed. 
The size of the cODmlunity surveyed will depend on the incidence of the 
infection and should be adequate to provide sufficient numerical data to 
allow statistically sound conclusions. The assistance of' a skilled 
statistician to advise on the design of the survey, the size of the 
population and the methods of sampling should be sought. 

The survey can be made in several ways. One way is to select from 
among the immunized population a sample that is large enough to be 
representative and suitable for statistical analysis. The same number of 
matching controls can then be selected from among the non-immunized. These 
controls should match the immunized in number, age, sex and profession, as 
well as in any other characteristics that may play a role in the disease 
concerned. 

However, the comparison of immunized and non-immunized populations 
may not always be reliable. In immunization campaigns, the non-volunteering 
popUlation has been found to differ from the volunteers in certain respects. 
The attack rate in the non-cooperative, non-volunteering population was 
sometimes five to lO times higher than in the health-conscious volunteers 
who besides receiving vaccine, undertook other preventive measures, such as 
sanitary improvements, etc. 

In order to arrive at a reliable conclusion, diagnosis in the 
morbidity survey should be supported, whenever possible, by reliable 
laboratory tests. 

2.4 Serological surveys 

For some infections reliable serological tests exist and experience 
has shown that persons with certain antibody titres are effectively 
protected. Such tests, when available, enable serological surveys to be 
carried out as an effective means of evaluation. Serological surveys are 
done for specific purposes, e.g. to determine pre- and post-immunization 
titres for the evaluation of vaccination programmes, or to determine the 
level of immunity and the need for vaccination of the susceptible population 
groups. 

• 
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Once it has been decided to carry out a serological survey, it should 
be considered whether several serological tests can be made on one sample, 
thereby evaluating the effect of several combined, simultaneous or quite 
distinct vaccinations (e.g. polio and OPT). Multi-purpose serological 
surveys, if applicable, have the advantage of giving much more information 
for little extra cost. 

If the aim of the survey is not to measure the levels of antibodies 
but only the coverage of the population, the conversion rate in, for example, 
diphtheria will give an indication of the coverage of the child population 
with DPT prophylactic. 

Serological surveys are also an excellent tool for evaluating the 
trends of antibody levels in the population and serve as an indicator of 
immunity and susceptibility for determining when immunization should be 
carried out. They therefore playa valuable role in epidemiological studies. 

2.5 Surveys by interview 

Sometimes relatively reliable data can be obtained by sending teams 
to visit and/or interview the population about their vaccination status. 
The simplest of such surveys would be the observation of postvaccinal scars 
after BCG and smallpox inoculations or of household immunization cards for 
DPT, polio, etc. 

Interviews of a sample of mothers, soon after vaccination, may be 
useful for checking on reactions. 

2.6 Administrative evaluation 

The targets in respect of population coverage, dates, etc. that have 
been set up in the programme represent an excellent baseline for evaluation, 
as this can be compared with the results actually achieved. The logistics 
of the programme - costs, time schedule, manpower, transport and various 
other components - can also be evaluated if proper records are kept. Data 
on the cost of each component of the programme will also allow cost
effectiveness and cost-benefit analyses to be made. For these reasons 
proper records of all logistic and financial operations should be maintained. 

Observation of the work in the field, including the methods of 
storage, sterilization of syringes, of administration of the vaccine to the 
children, of the recording system are all important. So are checks on the 
cold chain and on the potency of samples of vaccine, in cases of doubt, 
from the periphery of the cold chain. Staff problems in carrying out 
immunization work should be enquired about and corrected. The community's 
attitudes and behaviour to the immunization procedures must be evaluated, 
and the differences between acceptors and non-acceptors elucidated and 
dealt with administratively. 

As mentioned earlier, the various methods of evaluation are not 
equally suitable for every disease and situation. 
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For evaluation of the effectiveness of vaccines, laboratory testing 
and serological surveys are the most revealing. 

For evaluation of coverage, analysis of the vaccination records, 
surveys by scars.interviews.house-kept records and specific disease 
surveillance are usually the most useful. 

For evaluation of the effect of the immunization programme, 
morbidity and mortality surveys, surveillance, and cost-effect analysis 
are the most informative. 

3. CONCLUSIONS 

Evaluation is essential for the improvement and further development 
of immunization programmes. Various methods are available, such as: 
laboratory potency tests, analysis of vaccination records, morbidity and 
mortality statistics and surveys, surveillance of infectious diseases, 
serological and microbiological surveys, interviews, administrative 
evaluation. and cost-effect and cost-benefit analyses. These methods and 
techniques are complementary. They should be used selectively according 
to conditions and the specific characteristics of the infection and vaccine 
concerned. The results of the immunization programme can be checked 
against the targets set in the programme and projections that may have been 
made. In this way, the successes and failures can be determined, as well 
as the ways and means of improving the immunization programme, which is the 
ultimate goal of evaluation. 
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