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The Executive Board decided at its seventy-second session in 
May 1983 that the Programme Committee would undertake a series of 
reviews of programmes of the Organization corresponding to the 
essential elements of primary health care. This report is submitted as 
the second such review, a review of the provision of an adequate supply 
of safe water and basic sanitation having been carried out in 1984. 
The annex contains a draft of the progress and evaluation report to be 
submitted to the Executive Board at its seventy-seventh session. 
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ANNEX; DRAFT PROGRESS AND EVALUATION REPORT BY THE DIRECTOR-GENERAL TO THE 
SEVENTY-SEVENTH SESSION OF THE EXECUTIVE BOARD 

1. INTRODUCTION 

1.1 The review of immunization against the major infectious diseases by the Programme 
Committee of the Executive Board takes place at the same time that the Director-General's 
report on the progress and evaluation of the Expanded Programme on Immunization (EPI) is 
being finalized for presentation to the Executive Board in January 1986i A draft of the 
Director-General's report is annexed to this document and contains the bulk of the 
information which will be pertinent to the discussions of the Programme Committee. It will 
be revised in the light of the Programme Committee's discussions and in light of the 
discussions of the EPI Global Advisory Group which meets during the week of 4 November. This 
report on immunization against the major infectious diseases supplements the 
Director-General's report on EPI by providing information which may be of more special 
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interest to the Programme Committee concerning the links of EPI to other WHO programmes and 
concerning the process of evaluation used in EPI. It also reviews progress being achieved 
with respect to immunization against major infectious diseases not included within EPI. 

1.2 Work relating to immunization against the major infectious diseases not included within 
EPI is being pursued mainly under the Diarrhoeal Diseases Control Programme (CDD), the 
Division of Communicable Diseases Control (CDS) and the Special Programme for Research and 
Training in Tropical Diseases (TDR). The focus of this work is on research and development 
and complements the work of EPI to develop national vaccine delivery systems to the point 
where all vaccines of public health importance can be delivered effectively. Vaccines which 
are primarily intended for children in their first year of life or for women of child-bearing 
age (especially pregnant women) will be the easiest to integrate into the systems now 
delivering the EPI vaccines, and this can be expected to be done with little additional cost 
other than the cost of the vaccines themselves. Vaccines intended for other population 
groups will entail additional costs for delivery. The delivery strategies and the relation 
of these strategies to those currently used within EPI will require study. They will become 
a collaborative concern of researchers and EPI managers as the results of field trials 
indicate that a particular vaccine is ready for widescale public health application. The 
following review of activities is presented by programme, beginning with EPI. 

2. EXPANDED PROGRAMME ON IMMUNIZATION 

Links with other programmes 

2.1 The EPI is classified in the Seventh General Programme of Work among the Health Science 
and Technology programmes• Yet much of its activities to date at global level have been 
closely related to programmes classified under Health System Infrastructure. In the area of 
training, for example, EPI has always emphasized fundamental principles of management• In 
recent years it has moved from courses limited to the field of immunization to those which 
address immunization along with other health priorities, current emphasis being placed on 
diarrhoeal diseases, acute respiratory infections and child spacing. Efforts have been made 
to introduce material relating to EPI and to the control of diarrhoeal diseases (CDD) into 
the curricula of health training institutions, and to work with national staff to improve the 
training approaches being taken in such institutions. In the area of programme reviews, the 
techniques originally used by EPI have now been broadened and form an important method for 
the Division of Strengthening of Health Services (SHS) in supporting national primary health 
care programmes. Work on programme costing and logistics support performed in EPI has also 
been made more widely applicable to other programmes by SHS. In the area of health situation 
and trend assessment (HST), EPI has emphasized the strengthening of data systems pertaining 
to immunization coverage and the incidence of the target diseases, and updates such data with 
regional offices twice a year. 

2.2 These activities have been undertaken because they have responded to immediate programme 
needs• Liaison has been maintained with the "health infrastructure" programmes as materials 
have been developed and put to use. Less emphasis is likely to be needed on these 
developmental activities in the future and, as the "health infrastructure" programmes 
continue to mature, they are likely to take over more of the global WHO responsibility for 
their implementation'. This is the type of evolution foreseen in the Seventh General 
Programme of Work, where the Health Science and Technology programmes focus on identifying 
and transferring appropriate technologies and.the Health System Infrastructure programmes 
focus on strengthening health systems to absorb and apply them. 

2.3 EPI at global level profits from close working relationships with several of the other 
"health science" programmes. EPI and the CDD Programme have adopted very similar management 
styles and approaches to programme implementation, stressing in particular the management 
training of national middle-level supervisors and programme evaluation. It is becoming more 
frequent to assign WHO staff to the field with responsibilities for both EPI and CDD. Within 
the Division of Family Health (FHE) a focal point has been established for a neonatal tetanus 
resource group which has representatives from EPI and other divisions. EPI and FHE have 
collaboratively developed training modules and/or aids relating to the use of the growth 
chart, the promotion of breast-feeding, immunization, weaning and growth monitoring and to 
the prevention of neonatal tetanus. Close liaison is maintained with the Drug Action 
Programme in further strengthening national logistics systems and in developing with UNICEF a 
purchasing scheme for essential drugs which will be extended to include vaccines. The 
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Division of Communicable Diseases provides technical support to EPI in the field of 
tuberculosis and pursues research on both EPI and non-EPI vaccines. The Biologicals unit of 
WHO assures that all EPI vaccines purchased by or donated to WHO or UNICEF meet WHO 
requirements and, with support from UNDP, supports countries in improving their national 
vaccine quality control capacities. 

2.A These links at global level are also provided at regional level, although because there 
are generally fewer regional staff the time available for liaison activities is frequently 
more limited. At country level, the degree to which immunization is integrated with other 
health programmes reflects the development of the health infrastructure. Where it is well 
developed, immunization is most frequently provided as an integral part of peripheral 
maternal and child care services and emerges as a separate staff responsibility only at 
sub-national or national level. Where little infrastructure exists, mobile teams may still 
be found that offer few services other than immunization and who may visit a community only 
twice a year. The challenge in countries with weak infrastructures is to move as quickly as 
financial and managerial capacities permit from "vertical" approaches, which are generally 
easier to manage, to "horizontal" approaches which can bring more substantial benefits to the 
populations served. 

The evaluation process in EPI 

2.5 Evaluation is performed in conformity with the WHO Guiding Principles of Health 
Programme Evaluation ("Health for All" Series, No. 6) which proposes that programmes be 
systematically assessed with respect to their relevance, adequacy, progress, efficiency and 
effectiveness• At this stage of EPI, emphasis is placed primarily on measuring progress as 
reflected in national levels of immunization coverage, and effectiveness as shown by 
reductions in morbidity and mortality from the target diseases• The question of relevance is 
largely answered by the high priority which Member States accord to EPI'. "Adequacy" in the 
above context refers to the clarity of definition of the health problem and the clarity of 
programme formulation; both the problem presented by vaccine preventable diseases and the 
immunization programme are well defined. The term "efficiency" addresses the question 
whether results could have been obtained in better and more economical ways； within WHO this 
is reviewed implicitly on an annual basis in the course of the deliberations of the EPI 
Global Advisory Group, as well as during the deliberations which occur every two years on the 
programme budget, involving the Executive Board and World Health Assembly as well as various 
levels within the WHO Secretariat• At national level, the programme review mechanism 
provides an opportunity for the review of efficiency as well as for the review of the other 
elements of evaluation mentioned above• Specific costing studies have also examined 
questions of cost-efficiency in a number of national programmes. 

2.6 Additional opportunities for the review and evaluation of EPI are provided within the 
process of medium-term programming, which sets goals and targets for a six-year period• 
Progress in achieving these is formally reviewed every two years in conjunction with the 
submission of the proposed programme budget• Finally, special reports such as this one are 
provided to the regional committees, Executive Board and Health Assembly at appropriate 
intervals. 

3. DIARRHOEAL DISEASES CONTROL PROGRAMME 

3,1 Recognizing the continuing importance of the diarrhoeal diseases as a public health 
problem and the fact that technologies were now available for their control, the Thirty-first 
World Health Assembly in May 1978 called for a concerted attack on diarrhoeal diseases as 
part of the global commitment to primary health care• The Diarrhoeal Diseases Control 
Programme (CDD) was launched shortly thereafter with the short-term objective of reducing 
mortality from diarrhoeal diseases, especially in infants and young children. The 
Programme1s longer-term objectives are to reduce morbidity from these diseases and their 
associated ill-effects, especially malnutrition, and to promote the self-reliance of 
countries in the provision of health and social services for their control. The Programme 
has a health services component, focused on strengthening national CDD programmes, and a 
research component, focusing on (1) more effective oral rehydration formulations, (2) 
improved dietary management of diarrhoea, (3) new and improved vaccines and (4) assessment of 
effectiveness and cost of other interventions on diarrhoea morbidity and mortality. This 
review is limited to the third of these areas. 
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3.2 Emphasis in vaccine development has been placed on oral vaccines, since there is clear 
evidence that intestinal immunity (mediated primarily through IgA antibodies produced in the 
intestinal mucosa) plays the major role in protection against all diarrhoeal pathogens. 
Special attention has been given to the development of vaccines against the pathogens that 
are responsible for a considerable portion of diarrhoea in the first years of life, or have 
high epidemic potential. 

3.3 Priority has been given to the development of a rotavirus vaccine since this organism is 
responsible for one-third of diarrhoea cases under two years of age visiting health 
facilities in both developing and developed countries. The vaccines that have been most 
thoroughly studied to date are attenuated animal strains• These include, in particular, the 
Nebraska calf diarrhoea virus (NCDV) which has been shown to have 80%-90% efficacy in Finnish 
infants over six months of age after one or two doses, and is now being evaluated in two 
large-scale field trials in the Gambia and Peru. The former trial, in which the vaccine is 
being given in three doses concurrently with oral poliomyelitis vaccine, will also provide 
information on the important question whether these two vaccines can be given simultaneously 
without interference. A second vaccine candidate is a rhesus rotavirus strain. The 
theoretical advantage of this virus over the NCDV is that it is less attenuated and 
serologically closer to the human rotavirus, which may allow it to be given in a lower titre 
(making it less expensive) and to be more effective in overcoming maternal antibody. This 
vaccine is currently undergoing study in Sweden, United States of America, and Venezuela. 
Other candidate vaccines under development include an attenuated bovine strain, a 
cold-adapted human rotavirus strain, naturally attenuated human strains obtained in 
nurseries, genetically engineered (including animal/human reassortant) strains, and synthetic 
vaccines. 

3.4 The CDD Programme has been actively involved in the development of improved vaccines 
against typhoid fever. To date, priority has been given to the evaluation of an oral Ту2la 
vaccine which was shown in its initial trial in the mid-1970s in Egypt to have 96% efficacy 
when given in three doses in a liquid formulation. In current trials in Chile, the vaccine 
has been shown to have an efficacy of 50%-60% 24 months after administration when given in 
three doses as an enteric coated capsule. As this efficacy rate is considerably lower than 
that found in the Egyptian trial, plans are now being made to re-evaluate the vaccine in a 
liquid formulation similar to that used in Egypt. In addition, the Programme is supporting 
studies in volunteers of a new, genetically engineered, oral typhoid vaccine which may be 
more immunogenic than the Ty21a strain. 

3.5 In the area of cholera vaccine, the CDD Programme is collaborating with the 
International Centre for Diarrhoeal Disease Research in Bangladesh in a field trial to 
evaluate an oral, combined, killed whole-cell/В-subunit vaccine. This trial is at the same 
time assessing the efficacy of the whole-cell vaccine alone, which is cheaper and much easier 
to produce than the B-subun.it. Pretesting of these vaccines was completed in December 1984 
and showed them to be safe and well tolerated• The full-scale trial, in which the vaccines 
have been administered in three doses one month apart, began in mid-January 1985. The CDD 
Programme is also collaborating with the Pasteur Institute in France in an evaluation of its 
oral, whole-cell cholera vaccine. Unfortunately, for reasons that are not yet understood, 
all live, genetically engineered vaccine strains of Vibrio cholerae 01 developed to date, in 
which the gene for cholera toxin production has been deleted, have been diarrhoeagenic in 
about 30%—40% of volunteer recipients and have thus been considered unsuitable for field 
testing. Further studies are under way to determine the cause of this diarrhoea. 

3.6 In view of increasingly frequent outbreaks of shigellosis, especially infection caused 
by Shigella dysenteriae type 1, in Asia and Africa, the CDD Programme has been accelerating 
research efforts in the pathogenesis and immunology of shigellosis, and hopes have been 
raised again that an effective vaccine can be produced for public health use against this 
disease. Of particular significance has been the development of genetically engineered 
Escherichia coli/Shigella mutants that contain the genetic material responsible for the 
expression of virulence factors in Shigella• These mutants are now undergoing evaluation in 
volunteers and may soon be ready for field testing. 

3.7 An activity of particular interest is the Programme1 s collaboration with Mahidol 
University and the Ministry of Health of Thailand in the establishment of a centre for the 
trial of vaccines against infectious diseases at the Faculty of Tropical Medicine. The 
centre has received initial capital support from the CDD Programme, the International 
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Development Research Centre and the United States Agency for International Development. It 
will start operating by April 1986, evaluating new vaccines in volunteers for their safety, 
immunogenicity, and efficacy. Included in the programme are vaccines against diarrhoeal 
pathogens, malaria and dengue. 

4. DIVISION OF COMMUNICABLE DISEASES 

4.1 Traditionally, the Division of Communicable Diseases has collaborated with Member States 
in efforts to increase existing epidemiological knowledge about communicable diseases of 
public health importance and to develop and improve health technologies for their successful 
diagnosis, prevention and/or control. In recent years, however, the biomedical sciences have 
progressed substantially and offer new potential for the development of safe, effective and 
relatively inexpensive vaccines. The communicable diseases programme, as a result, has 
increased its support to national institutes for research and development in the testing of 
vaccines, the conduct of clinical trials, and the coordinated development and production of 
candidate vaccines. 

4.2 The following is a summary of current efforts in the development of candidate vaccines: 

Programme for Vaccine Development 

4.3 WHO brought together a small group of eminent scientists in 1983 to outline the scope, 
priorities and management of a new Programme for Vaccine Development (PVD). The group agreed 
that progress in vaccine development required a multidisciplinary approach that must use 
recent advances in molecular biology, biochemistry and immunology to the maximum. The group 
also recommended that PVD should support research efforts until vaccines are found applicable 
to and effective in WHO programmes, especially the Expanded Programme on Immunization (EPI). 

4.4 During the last two years, PVD has concentrated on the funding of research efforts for 
viral respiratory diseases of children, bacterial meningitis and pneumonia, dengue 
haemorrhagic fever, hepatitis A and tuberculosis. 

4.5 At present, aside from the PVD efforts concentrated on the so-called "second generation" 
vaccine produced by recombinant DNA technology, WHO is sponsoring research on the development 
of live attenuated dengue vaccine• Particularly, research is currently under way at Mahidol 
University in Bangkok, Thailand. The method selected for vaccine attenuation at this 
research centre is the serial passage of dengue viruses in primary tissue cultures. The aim 
of this project is to develop, for the four dengue types, live attenuated vaccines designed 
for administration together or in sequence. 

4.6 So far, only type 2 candidate vaccine strain has been tested in human volunteers. 
Type 1 is scheduled for testing in early 1986. 

4.7 In addition to current efforts in this special, accelerated programme, WHO continues to 
support studies on vaccine development in other areas• 

Yellow fever 

4.8 Several studies, coordinated by WHO, are under way to accelerate the production of 
yellow fever vaccine using cell culture techniques which have the potential to lead to a 
vaccine that is both rapidly and economically produced, leading to greater availability of 
the vaccine at a price that will encourage its widespread application. Several manufacturers 
have recently improved the thermostability of their vaccines. It has therefore become 
necessary to ascertain the thermostability of vaccines currently available and to decide to 
what extent recommendations on their storage and use could be modified. Protocols for 
thermostability testing have been developed and all 13 manufacturers of yellow fever vaccine 
recognized by WHO have been invited to send material for testing. Almost all have agreed to 
participate in this study. 

Japanese encephalitis 

4.9 WHO supports research on the development of second generation (genetically engineered) 
Japanese encephalitis vaccine. The WHO Working Group on Prevention and Control of Japanese 
Encephalitis which met in Tokyo, 19-21 December 1983, recommended that the inactivated 
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vaccines currently available for human use should be standardized against a reference 
vaccine, and that the antigenic units should be further defined, under the auspices of WHO. 
The potency of the vaccines from China, the Republic of Korea, and Japan is at present being 
assessed in collaborative studies coordinated by the WHO Collaborating Centre for Virus 
Reference atid Research, National Institute of Health, Tokyo. 

4.10 In the People1 s Republic of China, an experimental live-attenuated Japanese 
encephalitis vaccine using primary baby hamster kidney cell culture is being developed and 
has undergone extensive field trials in humans. Further studies to characterize the 
candidate strains will be reviewed in a meeting to be held in December 1985. 

Hepatitis В 

4#11 Purified plasma-derived vaccines have been prepared and shown to be both safe and 
highly immunogenic. However, their availability is limited, and the high commercial cost is 
beyond the resources of many countries. WHO is therefore involved in investigating ways of 
enhancing production and reducing cost. In one approach, vaccine-manufacturing technology is 
being transferred to hepatitis В hyperendemic areas in developing countries where hepatitis В 
surface antigen (HBsAg) positive plasma is readily available. As a result, several 
countries, in particular those in the Western Pacific Region, have been able to produce 
hepatitis В vaccine at considerably less cost• In a second approach, development of 
alternative vaccines such as those produced by recombinant DNA technology is being 
supported. Several manufacturers have already prepared HBsAg vaccine in yeast cells and WHO 
is coordinating a collaborative study for the characterization of the DNA recombinant 
product. It is expected that similar studies will be organized in the near future using 
HBsAg vaccine derived from mammalian cells. 

Influenza 

4.12 WHO convenes a meeting annually to recommend the composition of inactivated influenza 
vaccine for the following season. 

4.13 Although live influenza vaccines may have distinct advantages in comparison with 
inactivited vaccines, there is a lack of good laboratory criteria to develop confident 
predictions of the avirulence for man of these candidate strains. As a result, WHO has 
initiated an international collaborative study in this area. Preliminary clinical trials 
have been completed and the results obtained show that vaccines prepared from strains 
received from both the United States of America and USSR produce satisfactory immune 
responses. These candidate viruses appeared quite suitable for more extensive trials. 

Pertussis 

4.14 Pertussis is a disease of worldwide distribution. It causes serious problems in both 
industrialized and developing countries. Whole-cell pertussis vaccines in use throughout the 
world are produced from a variety of different strains of Bordetella pertussis, The efficacy 
of the current whole-cell pertussis vaccines varies considerably with different methods of 
production. Little is known of the stability of some vaccines in use. The duration of 
vaccine-induced immunity i s unknown and poorly studied, while the rate of minor complications 
and side-effects of vaccination is rather high. Interest in an improved pertussis vaccine to 
replace the current whole-cell vaccine centres, in part, on the acellular (component) vaccine 
presently in use for routine vaccination programmes in Japan. WHO is at present coordinating 
extensive collaborative studies on the acellular vaccine in laboratory as well as in clinical 
trials. 

Pneumococci, H. influenzae and meningococci 

4.15 The WHO Programme on Vaccine Development supports research in all three of the above 
areas• The severest forms of acute respiratory infections and the highest case-fatality 
ratios are associated with bacterial pneumonia. Streptococcus pneumoniae and Haemophilus 
influenzae are the major pathogens for all levels of the respiratory tract and are also the 
leading causes of cerebrospinal meningitis in some areas. 

4.16 Polyvalent pneumococcal polysaccharide vaccines (14 to 23 valent formulation) are 
.licensed for use in adults in many countries. Efforts to use these preparations in infancy 
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have floundered since the most important paediatric serotypes are relatively non-immunogenic 
in children under five years of age. However, two trials in Papua New Guinea have recently 
demonstrated the efficacy of the vaccine in reducing respiratory mortality in this age 
group. While it may be some time before the new covalently—linked pneumococcal vaccines are 
available for field testing, efforts should now be made to evaluate the effects of the 
present preparations in a number of field settings. 

4.17 Effective Haemophilus influenzae vaccines against type В organisms have been developed 
because of serious infections associated with encapsulated strains where type В organisms 
predominate in isolates obtained from cerebrospinal fluid and blood cultures. As in 
pneumococcal vaccines, however, the immunogenicity of the pure polysaccharide is quite 
inadequate in children at the high-risk age. Efforts to change this by covalent linkage to 
various carrier proteins appear to be successful and a second generation of these vaccines is 
currently being evaluated in field trials in Alaska. Assuming that this strategy is 
successful, there is a possibility that type В vaccine could become a routine childhood 
immunization. 

4.18 Meningococcal disease is endemic throughout the world, with epidemic waves occurring at 
intervals of several years. Large epidemics almost exclusively due to serogroup A bacteria 
continue to occur in certain developing countries. The case-fatality rate even in 
industrialized countries is approximately 10% for meningococcal meningitis and 20% for 
meningococcaemia, despite therapy with antimicrobial agents. 

4.19 Four meningococcal vaccines are now available： monovalent vaccines composed of groups 
A or С meningococcal purified capsular (polysaccharide), bivalent vaccine of groups A + С 
polysaccharides and quadrivalent A,C,Y,W-135 vaccine. The vaccines have been shown to be 
effective in containing meningococcal epidemics. There remain doubts as to whether these 
vaccines are as effective among younger children and infants as they have proven to be among 
adults and older children. The serogroup A polysaccharide vaccine induced antibody levels in 
some children as young as three months of age, although a response comparable to that seen in 
adults is not achieved until the age of four or five years; the serogroup С component does 
not induce a good antibody response before the age of 18-24 m o n t h s T h e group Y and W-135 
polysaccharides have been shown to be immunogenic in adults and children over two years of 
age. The antibody levels decline more rapidly in infants and young children than they do in 
adults. 

4.20 No significant advances have been achieved with respect for group В meningococcal 
vaccines. 

Rabies 

4.21 In the prevention of rabies in man, the replacement of classical brain-tissue vaccines 
which cause adverse reactions and sometimes serious neuroparalytic accidents has been delayed 
in most developing countries due to the high cost of human diploid cell (HCD) culture 
vaccine. However, there is a new generation of rabies vaccines which equal HCD vaccine in 
their safety and potency but are considerably cheaper. These vaccines, which are given in 
five-to-six-dose regimes, are： (a) purified duck embryo vaccine (virus multiplication 
within the embryonated egg), (b) purified chicken embryo cell vaccine (virus multiplication 
in primary cell culture), and (c) vero cell vaccine (cell line). The latter vaccine type has 
been selected by a consultative group of WHO for technology transfer to developing countries. 

5. SPECIAL PROGRAMME FOR RESEARCH AND TRAINING IN TROPICAL DISEASES 

5.1 This Programme (TDR) has been established to develop better tools for the control of six 
major groups of tropical diseases - malaria, schistosomiasis, filariasis (including 
onchocerciasis), African trypanosomiasis and Chagas1 disease, leishmaniasis and leprosy. The 
TDR Programme also assists tropical countries in which these diseases are endemic to improve 
their capability in research related to improved disease control. 

5.2 No single control measure is considered likely to be fully effective for the control of 
these complex infections. Vaccines are not in regular use against any of the six diseases, 
but could be very valuable as a means to improve control. TDR therefore regularly reviews 
the potential for vaccine development for all six diseases, which is vigorously followed up 
as appropriate. 



EB77/PC/WP/4 
page 8 

Malaria 

5.3 Three stages of the parasite1s life cycle are considered as targets for vaccine-induced 
immunity. Vaccines against sporozoites would halt the development of the parasite 
immediately after entry into the body. Much work is in progress on the molecular features of 
the surface coat of sporozoites, a major sporozoite surface antigen of Plasmodium falciparum 
has been cloned in E. coli, protection has been shown in animal models, and the first trials 
of a vaccine are likely shortly to take place in man. In common with research on other 
malaria vaccines, sporozoite vaccine development is almost exclusively based on approaches 
using molecular biology； monoclonal antibodies are used to identify and isolate "protective" 
antigens, and genetic engineering and peptide synthesis to produce antigens in quantity. 
Vaccinia virus is being considered as a vehicle for immunization. 

5.4 Vaccines against blood-stage antigens could cut short this phase of the life cycle, and 
so prevent the main features of disease for which this stage is responsible；' Appropriate 
protective antigens are being sought, especially on the surface of parasites and infected red 
blood cells, and a variety of potentially protective antigens have been identified. The 
effects of immunization are under study. 

5.5 The third vaccine target is the sexual stage of the life cycle• Antibodies to gametes 
and subsequent stages can block further development of the parasite in the mosquito, if these 
are ingested by mosquitos at the same time as gametocytes. Vaccination based on such 
antigens would not protect the vaccinated individual, but would prevent the transmission of 
his infection to others. 

5.6 TDR collaborates extensively with other agencies and with industry in malaria vaccine 
development, the final common aim being joint trials in affected populations. The role of 
TDR and WHO as a whole in planning and facilitating these studies is considered paramount； 
policies and plans for conducting them are now being defined. 

Leprosy 

5.7 There is reason to expect that a vaccine could be effective in providing protection 
against the leproraatous form of disease• Lepromatous patients constitute the main reservoir 
for transmission of infection in the community, so that successful vaccination would protect 
both vaccinated individuals and others with whom they are in contact. 

5.8 The development of a leprosy vaccine originated from the finding that Mycobacterium 
leprae proliferates extensively in tissues of the armadillo. TDR has funded armadillo farms 
to produce M, leprae in large amounts. Mycobacteria have been isolated from armadillo 
tissue, killed M, leprae have been shown to be protective against infection in animal models, 
and clinical trials are now in progress. The safety and acceptability of a killed M, leprae 
vaccine has been demonstrated in non-endemic areas• Long-term trials are now beginning to 
assess the protective effect of M, leprae-based vaccines； these are being evaluated both for 
protection against disease and for therapy in cases of established lepromatous leprosy. 

5.9 M, leprae genes have now been cloned and expressed in E, coli. A second-generation 
leprosy vaccine based on the products of genetic engineering can now therefore be foreseen. 

Leishmaniasis 

5.10 A form of vaccination, comprising deliberate infection at a site and time of election 
is now practised against cutaneous leishmaniasis in several countries. Since cutaneous 
infection, whether naturally or artificially acquired, confers solid immunity it should be 
possible to develop a more acceptable vaccine. TDR has recently begun this task. 

Other diseases 

5.11 Although, as noted above, vaccines could be valuable for public health measures, the 
present understanding of immunity in schistosomiasis, filariasis, African trypanosomiasis and 
Chagas1 disease is either inadequate for the planning of vaccine development or positively 
discouraging in view of the problems associated with antigenic variation and 
inmiunopathology. TDR conducts research on various aspects of the immunology of these 
diseases； knowledge is rapidly advancing, and the potential for vaccine development is kept 
under constant review. 
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6. IMMUNIZATION AND PRIMARY HEALTH CARE 

6.1 The preceding sections have described discrete programme activities within WHO relating 
to the use of vaccines against the major infectious diseases• For the vaccines included 
within EPI, the major WHO emphasis is on application. For the other vaccines, for which work 
is being pursued in other divisions, the emphasis is on further research and development to 
bring them to a point of wide public health use. In future years the number of vaccines to 
be included within EPI will increase. WHO will continue its efforts to develop new and 
better vaccines. Activities with respect to immunization will therefore remain priorities 
within WHO for the foreseeable future. 

6.2 Immunization will also remain a priority element of primary health care. While it can 
serve as a building block in the initial development of health services, it also provides a 
convenient index of quality when comprehensive health services have been established. 
Actions to improve immunization services, because these generally deal with fundamental 
problems of management and community mobilization, have an impact in improving other elements 
of the health services• 

6.3 The continuing importance of immunization as a component of primary health care implies 
that immunization activities will retain a distinct focus within the general health care 
system, and will not entirely lose their identity. It is natural that as health services 
mature, they will be provided in an ever more comprehensive manner.' Although immunization 
services may initially be provided through special clinics or even special campaigns, when 
resources are adequate they should be combined with other curative and preventive services 
for mothers and children, ideally on a daily basis. But without a specific effort being made 
to monitor immunization coverage and the incidence of the vaccine-preventable diseases the 
system may slacken until an epidemic finally provides a rude awakening. This emphasizes that 
immunization within primary health care is important not only because of its own priority, 
but also because of the continuing contribution which these services can provide in 
maintaining the quality of all services. 

6.4 Immunization illustrates the principles outlined in the Seventh General Programme of 
Work; the content of a science and technology programme such as that for immunization can 
not only contribute an element to be delivered by the health infrastructure but can itself 
help strengthen the overall delivery capacities of that infrastructure• 
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1. BACKGROUND 

1.1 The Expanded Programme on Immunization (EPI) has its basis in resolution WHA27.57, 
adopted by the World Health Assembly in May 1974. General programme policies, including the 
EPI goal of providing immunizations for all children of the world by 1990, were approved in 
resolution WHA30.53, adopted in May 1977. The importance of EPI as an essential component of 
maternal and child health and primary health care was emphasized in resolution ША31.53, 
adopted in May 1978, and in the Declaration of Alma-Ata in September 1978. In 1982, the 
Assembly warned that progress would have to be accelerated to meet the 1990 goal and urged 
Member States to take action on a five-point programme (resolution WHA35.31)• 

2. SUMMARY OF EPI PROGRESS 

2.1 Immunization is one of the most cost-effective of all health services• It remains 
tragically under-utilized• In the developing world, excluding China, less than 40% of 
infants receive a third dose of DPT or polio vaccines (Table 1). Coverage with measles 
vaccine is only about half that for DPT and polio, in part because it is only now being 
introduced in some programmes, and over three million children still die annually from 
measles, neonatal tetanus and pertussis, while over a quarter of a million children are 
crippled by poliomyelitis (Table 2). It may be easier to grasp these numbers if one realizes 
that for every breath one takes a child dies from a vaccine-preventable disease. 



EB77/PC/WP/5 
Annex -
page 2 

2. 
3. 
4. 
5. 
6. 

India®. 
Indonesia?. 
Nigeria 
Pakistani.* 
Bangladesh^. 
Brazill 

7. Mexico^. 
8. Islamic Republic 

of Irani 
9. Viet Nan¿ 
0. Philippines^ 
1. Egypt!* 
2. Ethiopia^ 
3. Turkey^ 
4. Zaire! 
5. Burma§. 
6. South Africa 
7. Thailand昱 
8. Kenya 
9. United Republic 

of Tanzania^-
20. Republic of Koreak 
21. Morocco^. 
22. Colombia^. 
23. Sudani. 
24. Algerial 
25. Argentinak 

(in millions) 
21.74 27 
4.59 33 
4.11 38 
3.46 42 
2.95 46 
2.83 49 
2.46 52 

2.02 55 
1.66 57 
1.56 59 
1.54 61 
1.45 62 
1.40 64 
1.29 66 
1.29 67 
1.11 69 
1.05 70 
0.98 71 

0.95 72 
0.92 73 
0.91 75 
0.86 76 
0.85 77 
0.81 78 
0.70 79 

Total (25 countries) 
Other developing 
countries 

Sub-total, developing 
countries 
(excluding China) 

я* China-
Total, developing 

countries 
(including China) 

Total, developed 
countries 

Global total 

63.49 

17.36 

80.85 
19.23 

100.08 

17.31 
117.39 

21 

100 81 
19 

100 

49 

43 

48 
50 

48 

54 
49 

37 

33 

36 
63 

41 

62 

45 

37 

32 

36 
78 

A4 

66 

47 

19 

28 

21 

74 

33 

73 
39 

a 
—1984 coverage data. 
—1983 coverage data. с 
一 1982 coverage data, 
~ 1981 coverage data. 

Survey data. 
•• No information available. 

TABLE 1. ESTIMATED IMMUNIZATION COVERAGE WITH BCG, DPT, POLIOMYELITIS, MEASLES, 
TETANUS VACCINES IN DEVELOPING COUNTRIES RANKED BY NUMBERS OF SURVIVING 

INFANTS, BASED ON DATA AVAILABLE TO WHO AS AT JULY 1985. 

AND 

Country Surviving 
infants 

Cumulative 
percentage 
of births 

Immunization coverage (%) 

Infants 

BCG DPT 
III 

Polio 
III Measles 
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TABLE 2. ESTIMATED ANNUAL NUMBER OF DEATHS FROM NEONATAL TETANUS, 
MEASLES AND PERTUSSIS AND ANNUAL NUMBER OF CASES OF POLIOMYELITIS 

IN DEVELOPING COUNTRIES (EXCLUDING CHINA), BASED 
ON DATA AVAILABLE TO WHO AS AT JULY 19851 

Neonatal 
tetanus 

(in 
thousands) 

Measles 

(in 
thousands) 

Pertussis 

(in 
thousands) 

Total 
deaths 

(in 
thousands) 

Cumula-
tive 
percen-
tage of 
total 
deaths 

Polio-
myelitis 

(In 
thousands) 

Cumula-
tive 
percen-
tage of 
cases 

Cumula-
tive 
percen-
tage of 
total 
deaths 

Cumula-
tive 
percen-
tage of 
cases 

% % 

25 largest developing 
countries (ranked 
by number of 
surviving infants) 624 1 659 478 2 761 80 205 77 

Other developing 
countries 179 382 128 689 20 60 23 

Total, developing 
countries 803 2 041 606 3 450 100 265 100 

1 These estimates were established using the immunization coverage data in Table 1 and 
the following assumptions： 

Neonatal tetanus： Based on survey data or, in absence of survey, estimates from 
countries with similar socioeconomic conditions. 

Measles: It is assumed that the vaccine efficacy is 95% and that 90% of unimmunized 
children will contract measles• Coverage is assumed to be zero in countries from which 
data are not available• 

Pertussis: It is assumed that the vaccine efficacy is 80% and that 80% of unimmunized 
children will contract pertussis• Coverage is assumed to be zero in countries from 
which data are not available. 

Poliomyelitis： In view of narrow limits of variation of results of poliomyelitis 
surveys, and in the absence of an immunization programme, a fixed incidence rate of 
5 cases per 1000 newborn is used. A vaccine efficacy of 95% is used. Coverage is 
assumed to be zero in countries from which data are not available. 
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2.2 When EPI was established in 1974, the smallpox eradication programme was well on its way 
to success. But immunization efforts using other vaccines in developing countries were 
sporadic, producing negligible sustained coverage of children in their first year of life and 
no impact on the incidence of disease. It was widely assumed that poliomyelitis was not a 
problem in developing countries and that measles was a problem mainly limited to Africa. 
Neonatal tetanus was largely ignored• The information system required to estimate national 
and global levels of immunization coverage did not exist. 

2.3 In developing EPI, WHO placed first priority on strengthening national programme 
management• An active training programme was implemented and reinforced through programme 
monitoring and evaluation. Emphasis was placed on vaccine quality control and on using only 
those vaccines meeting WHO requirements. Data used for national programme monitoring formed 
a basis for regional and global information systems which were established. A method of 
national programme review was developed which permits a team of national and international 
staff to scrutinize the management and delivery of immunization services in a given programme 
and to recommend an action plan for its improvement• The review process has itself served as 
a powerful training tool for those involved, and is now being used to examine other primary 
health care interventions, often in combination with EPI, Epidemiological survey methods and 
methods for the investigation of disease outbreaks were developed and applied and soon 
documented the high toll being taken in developing countries by measles, neonatal tetanus and 
poliomyelitis• 

2.4 EPI would have made little progress without the early and active partnership of UNICEF. 
UNICEF has been a long-term supplier of vaccines and equipment to the developing world, and 
joined WHO in EPI in working to improve the management of existing programmes• A 
particularly fruitful area of joint collaboration has been in improving the materials used 
for the "cold chain", the system of maintaining vaccines at proper temperature from the point 
of manufacture to the point of use. By setting standards, testing products and purchasing 
only those found to be satisfactory, WHO and UNICEF provided incentives to manufacturers 
which have led to marked improvements in the quality and range of products now available. 
But UNICEF also joined in supporting national training initiatives and programme reviews, 
and has provided an invaluable guarantee of supply of vaccines and equipment to many 
programmes which would not be operational without them. 

Progress in implementing the five-point action programme 

2.5 By 1982, EPI had grown from a collectively sponsored WHO initiative to an operational 
programme of Member States. But it was clear that without rapid acceleration the EPI goal 
would not be met. In reviewing the programme in that year, the World Health Assembly 
endorsed a five-point action programme. 

2.6 The first point calls for the promotion of EPI in the context of primary health care, 
with special emphasis on involving communities as active partners in the programme and on 
delivering immunization with other health services so that they are mutually supportive. WHO 
has promoted these concepts through training and programme reviews which themselves are being 
implemented increasingly as collaborative efforts of several WHO programmes and divisions• 
The use of "channelling" strategies and immunization days are currently providing powerful 
stimuli to community participation in a number of programmes (more on these topics are 
covered in later sections). 

2.7 Since the first EPI training course was developed in 1977, over 15 000 health workers 
have participated in WHO- or UNICEF-sponsored courses using EPI materials, and this number is 
increased some 20-fold if persons trained in national programmes using these materials are 
included• EPI management training is being combined with training for other programmes as 
such programmes develop suitable materials. EPI training for mid-level managers has been 
combined with training in the control of diarrhoeal diseases since 1983. In 1985, modules 
concerning child-spacing and the prevention and treatment of acute respiratory infection were 
being prepared for introduction. Since 1982, WHO has sponsored courses on the cold chain and 
logistics for primary health care that focus on the planning and management skills required 
to ensure that health workers have adequate supplies and equipment for several health 
programmes, including immunization, the control of diarrhoeal diseases, essential drugs and 
family planning. EPI training has promoted the use of a combined growth chart and 
immunization record and has stressed the importance of providing immunization to children 
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attending health facilities because of minor illness. Still under development are training 
aids to facilitate the counselling of mothers with respect to maternal nutrition, 
breast-feeding and weaning, immunization, oral rehydration therapy, growth monitoring and 
child-spacing. 

2.8 Since 1978, EPI has been involved in reviews of over 70 national immunization 
programmes, often combined with reviews of other health programmes• In 1984 the Division of 
Strengthening of Health Services took a lead in developing prototype review protocols. These 
provide national managers with a list of possible questions relating to the eight essential 
elements of primary health care. Managers must be selective, however, for if reviews which 
are too narrow are inefficient, those which are too broad are ineffective. 

2.9 The need for more effective community involvement is a common finding in the national 
reviews. It is easier to identify this problem than to solve it, however. Immunization 
coverage surveys continue to show high drop-out rates between first and third doses of DPT 
and polio vaccines, ranging from 10% to 70% with an average of 30%, and mothers who are asked 
their reasons for not starting or completing the immunization of their children most 
frequently reply that they were not adequately informed• Too few health staff are prepared 
to make real partners of community representatives or to collaborate fruitfully with other 
sectors, including the private and voluntary sectors. 

2.10 Points 2 and 3 of the action programme stress the need to invest adequate human and 
financial resources in EPI. Management skills remain the programme1 s most severe 
constraint• Continued emphasis must be placed on appointing capable staff and providing them 
with training and supervision. Efforts are also needed to reduce high staff turnover, which 
undermines even the most vigorous training and supervision. To supplement national 
managerial capacities in the short run, WHO has recruited "associate experts" for work at 
national level, such staff often being given joint assignments for EPI and CDD. They are 
seconded to WHO by sponsoring governments and are generally persons of less than 35 years of 
age whose period of service with WHO is limited to three years. As of mid-1985, 11 associate 
experts were working at national level either in EPI or EPI/CDD posts, and another two were 
working at regional or sub-regional level. They were sponsored by Denmark, Finland, Italy, 
Netherlands and Sweden. 

2.11 Support for immunization programmes, both from within national programmes and from 
external resources, has markedly increased. More support is coming from many organizations 
which have long been associated with EPI, and the number of collaborators is groining. They 
include organizations of the United Nations system (in particular UNICEF, the World Bank and 
UNDP), bilateral development agencies (including those representing Australia, Canada, China, 
Denmark, France, Finland, Italy, Japan, Kuwait, Netherlands, Norway, Sweden, Switzerland and 
the United States of America) and private and voluntary funds (including the Arab Gulf 
Programme for United Nations Development Organizations (AGFUND), Rotary International, the 
Sasakawa Health Foundation and the "Save the Children" funds of the United Kingdom and the 
Netherlands). IMPACT, an international initiative promoted by UNDP, UNICEF and WHO, against 
avoidable disablement, has been supporting poliomyelitis immunization programmes, working 
currently in India, Kenya and Guinea. 

2.12 Recent examples of support include the pledge of USÍ 120 million by Rotary 
International to provide polio vaccines for countries with an immunization plan meeting 
Rotary and Ш 0 approval, a pledge by the Government of Italy to provide US¿ 100 million to 
UNICEF over the next 18 months for immunization and other "child survival and development" 
activities in certain developing countries, a UNICEF initiative to raise a further 
US$ 100 million to support measles immunization activities, and an array of initiatives by 
the United States of America supporting immunization and other primary health care programmes 
which currently total nearly US¿ 100 million. At present, no committed country with a 
realistic EPI plan of operations needs to be constrained by a lack of vaccines, cold-chain 
equipment or supplies• 

2.13 UNICEF has been singularly effective in mobilizing political as well as financial 
support for EPI both at international and national levels• It has dramatically increased its 
advocacy for a "child health revolution", using the "State of the World's Children" report 
and other means to sensitize the world1 s political leaders to the silent pandemic of 
childhood deaths occurring in developing countries. UNICEF has called for particularly 
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vigorous action to promote growth monitoring, oral rehydration therapy for diarrhoea, 
breast-feeding, immunization, food supplements, family spacing and education of women. More 
recently, UNICEF has been a principle sponsor of national.immunization days, which have had 
an outstanding success in several countries. 

2.14 In March 1984 a conference sponsored by WHO, UNICEF, the World Bank and UNDP was hosted 
by the Rockefeller Foundation in Bellagio, Italy• Its title was "Protecting the world1s 
children; vaccines and immunization within primary health care". Besides the heads of the 
sponsoring agencies, other participants included representatives of several major development 
agencies (generally the agency head), the Minister of Health of Senegal and representatives 
from Colombia and India• At the conclusion of the conference the sponsoring agencies and the 
Rockefeller Foundation joined to form a Task Force for Child Survival with the objective to 
promote the reduction of childhood morbidity and mortality through the acceleration of key 
primary health care activities, focusing initially on immunization. 

2.15 A follow-up conference was held in October 1985 in Cartagena, Colombia. (This 
paragraph will be enlarged in the final report to the Executive Board to reflect the results 
of the Conference•) 

2.16 Commitment to the 1990 goal has also increased• It has accelerated the flow of 
resources to the programme, and has also been further strengthened by them. A further 
reflection of this commitment is that the fortieth anniversary of the United Nations in 
1985-1986 will include endorsement of the 1990 goal as marking the aspirations and 
effectiveness of the United Nations system. 

2.17 Such commitment has encouraged national programmes to explore ways of rapidly 
increasing immunization coverage. One strategy is called "channelling" in Colombia: a 
respected member from the community and a health worker visit homes together, identifying 
eligible children, registering them for the programme and providing health education and 
motivation. In Madras, India, either a community member or a health worker perform such 
visits• Both approaches have been highly successful. Schools also represent a 
much-neglected resource• Health education for schoolchildren in Abidjan, Ivory Coast and 
Bombay, India, to cite but two examples, have been effective in increasing immunization 
coverage, as the schoolchildren have motivated their parents to ensure that younger children 
in the household are fully immunized. Efforts of the community for immunization have the 
potential to develop into support for primary health care as a whole. 

2.18 National immunization days are being used as another way of accelerating programmes. 
They have already been successfully employed in some countries and are under active 
consideration in a number of others. When successful, they have obtained the support of 
national political leaders and, through them, mobilized broad multisectoral support for the 
programme• A strict counting of costs makes these efforts appear expensive but does not make 
it clear whether the investments actually reduce the resources available for other health 
programmes• Where communities have been fully mobilized, much time and material comes in the 
form of donations. The enthusiasm captured by a national day is difficult to obtain by other 
means, and it is difficult to measure the extent to which this enthusiasm helps to reinforce 
the effective functioning of the health service as a whole. A major challenge in 
"national day" strategies is to ensure that efforts, including the involvement of 
communities, can be sustained, either by continuing the same strategy or by phasing it out as 
routine services increase their coverage. The "channelling" strategy mentioned above has 
been an important ingredient of success in both routine services and national days. It may 
provide an important link which can help assure the successful transition from one approach 
to the other• 

2.19 Point 4 of the action programme calls for ensuring that programmes are continuously 
evaluated and adapted so as to achieve high immunization coverage and maximum reduction in 
target-disease deaths and cases. Evaluation continues to be a priority for EPI. Programme 
failures are easy to document, whether they are reflected by inadequate coverage levels or by 
continuing epidemics of such highly visable diseases as poliomyelitis or measles. Such 
documentation serves as a powerful stimulus for remedial action. 

2.20 The EPI global medium-term programme (1984-1989) sets as its target that by 1987 all 
countries will have developed mechanisms for national evaluation, will have assessed the 
status of their immunizaticm programmes in relation to the 1990 goal and will be continuously 
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revising their programmes as necessary to meet that goal. As of the end of 1985, 32 (42%) of 
77 developing countries which reported a coverage of less than 60% for a third dose of DPT 
had not yet performed a national review of their immunization programmes. 

2.21 Point 5 of the action programme calls for the pursuit of research efforts as a part of 
programme operations. There is virtually no aspect of EPI which could not be improved by 
research and development, although the major programme priority is the application of 
existing knowledge, not the development of new knowledge； EPI has not generally made any 
direct investments in research unless the results promise to be achievable in the short term 
and to have a direct impact in improving operations. 

2.22 Investments in research on the cold chain have resulted in a marked increase in the 
range and quality of products now available on the market. WHO publishes jointly with UNICEF 
"product information sheets" which provide a guide for the purchase of the most suitable EPI 
materials such as cold rooms, freezers, refrigerators, cold boxes and accessories. In 1985 
this guide listed some 126 items which, after WHO evaluation, were considered satisfactory 
for use in EPI, 18% being manufactured in developing countries. A selection of new or 
improved products which have resulted from WHO efforts in cold-chain research and development 
are shown in Fig. 1. 

2.23 Examples of other research include the development of the EPI coverage survey 
methodology, the use of morbidity and mortality surveys to determine the importance of the 
EPI target diseases, studies of reasons given for not immunizing a child and studies of 
programme costs. A continuing review of immunization practices has led in recent years to 
EPI support for immunizing children at high risk from the target diseases despite 
malnutrition or minor illness. Oral poliomyelitis immunization at birth, DPT immunization 
starting at six weeks and measles immunization at nine months have also been advocated in 
countries where the diseases concerned remain problems for infants. 

2.24 EPI also profits from vaccine research and development activities being conducted by 
others. Within WHO itself, work in this field is being actively pursued by programmes such 
as TDR, CDD, CDS, HRP and the newly created WHO Programme for Vaccine Development. One of 
the objectives of the Bellagio initiative referred to in paragraph 2.14 is to ensure that 
adequate resources are made available to sustain both applied and basic research in 
immunization. 

Progress at regional level 

2.25 Progress in the WHO regions largely reflects their different levels of socioeconomic 
development and emphasizes the point that rapid increase in immunization coverage is most 
easily obtained where the health infrastructure is already developed (Figs 2 and 3). 

2.26 In the European Region the coverage goal of EPI has been largely achieved, although the 
information system at the regional level has only just become able to make full use of data 
available at national level to document this. In 1984 the Regional Committee set targets to 
be used in monitoring progress in achieving health for all by the year 2000： indigenous 
poliomyelitis, neonatal tetanus and diphtheria are to be eliminated from the Region by 1990, 
indigenous measles is to be eliminated by 1995, and congenital rubella by 2000• A WHO 
conference of European countries in Karlovy Vary, Czechoslovakia in December 1984 made 
detailed recommendations to governments concerning actions and policies required, with the 
time specified, to meet the regional targets. 

2.27 In the Region of the Americas immunization coverage levels in infants during the 1970s 
lagged far behind the potential of the existing health services. Dramatic progress has been 
made since the beginning of EPI. The effective use of EPI management training, combined with 
national programme reviews and sub-regional meetings of national managers has markedly 
improved coverage, and impact in reducing disease incidence, particularly the incidence of 
poliomyelitis, is being demonstrated (Fig. A). Brazil and Colombia have both achieved well 
publicized success in the use of national immunization days to increase immunization coverage 
rapidly, and their example has led several other countries in the Region to adopting similar 
approaches. The Ten-Year Health Plan for the Americas in the 1970s set regional targets. By 
1984, the target for poliomyelitis (reported incidence of less than 0.1 per 100 000 
population for five or more years) was being met by 26 countries (57% of the regional 
total)• In May 1985, the Regional Director announced the commitment of РАНО to eliminating 
poliomyelitis from the Americas by 1990. 
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A burner from a kerosene refrigerator 
that has been fitted with an almost 
unbreakable metal "lamp glass"• 

(d) A portable tool-kit developed 
for EPI refrigerator repair 
technicians. 

A selection of the equipment that has been specially developed for the vaccine cold 
chain. From left to right： an icepack freezer that can make 40 kg of ice per day in a 
tropical climate； a kerosene-powered icepack freezer; a refrigerator that will operate 
with only 8 hours of electricity per day; a kerosene-operated refrigerator for use in a 
health centre; and two cold boxes that can keep vaccine cold for up to 10 days without 
any outside power supply. 

Liquid crystal thermometer for use in vaccine refrigerators. The dot changes colour 
from black to bright green when the temperature exceeds recommended levels. 

FIG. 1. EQUIPMENT FOR THE COLD CHAIN 

DANGER Г .DANGER DANGER DANGER 

b) 
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Г III P O U O III UEASLES 

VACCINES 

WESTERN PACIFIC REGION 

• III P O U O in 

VACCINES 

EASTERN MEDITERRANEAN REGION 

REGION OF THE AMERICAS 

DPT III P O U O 111 

VACCINES 

EUROPEAN REGION 

AFRICAN REGION 

VACCINES 

SOUTH-EAST ASIA REGION 

FIG. 2. BCG, DPT III, POLIO III AND MEASLES VACCINE COVERAGE OF INFANTS, 
BY WHO REGION, BASED ON DATA AVAILABLE AS AT JULY 1985 
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FIG. 3. LEVELS OF IMMUNIZATION COVERAGE WITH DPT III OR POLIO III VACCINES, AS AT JULY 1985 
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FIG. 4. ANNUAL REPORTED MORBIDITY DUE TO POLIOMYELITIS 
(PER 100 ООО POPULATION), REGION OF THE AMERICAS, 

1969-1984 
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Source： Progress Report on the Expanded Programme on 
Immunization in the Americas, April 1985, 
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2.28 The South-East Asia Region has made steady progress since the start of EPI. As late as 
1977, little relevant information on immunization programmes was available at regional level, 
and only BCG vaccine was being widely used (though with low levels of coverage in infants). 
Poliomyelitis, measles and neonatal tetanus were not perceived as important problems in most 
countries• By 1985, routine reports from all countries concerning immunization coverage and 
reported disease incidence were being received, collated and analysed at regional level• As 
a result of surveys and epidemiological investigations, the high toll of death and disability 
from poliomyelitis, measles and neonatal tetanus had been documented by the early 1980s, and 
by 1985 ten of the eleven countries in the Region were using measles and polio vaccines in 
their national programmes. Immunization of mothers with tetanus toxoid was being promoted in 
nine countries. EPI management training, national programme reviews and regional meetings of 
managers are being vigorously organized within the Region. National immunization coverage 
has increased dramatically in Sri Lanka, as well as in parts at least of most of the other 
countries. Regional targets for the reduction of neonatal tetanus deaths and poliomyelitis 
cases were agreed in 1985. Although problems of insufficient political commitment, weak 
central management and weak infrastructure continue to plague many countries, all of them 
appear to have the potential for meeting the 1990 coverage goal, 

2.29 The Western Pacific Region is the most heterogeneous within WHO, with countries ranging 
in size from the smallest to the largest in the world. Levels of socioeconomic development, 
immunization coverage and disease incidence show a similar range. WHO-supported training and 
national programme review activities has been less intense than in several other regions. 
Nevertheless, satisfactory progress is observed in a majority of the countries. China alone 
accounts for almost three-quarters of all the infants in the Region surviving to their first 
birthday• It has been conducting an immunization programme for two decades, and has achieved 
significant progress in the control of the EPI target diseases. The main programme 
constraints relate to strengthening the cold chain and to improving the quality of vaccines. 
The Ministry of Public Health in China, in cooperation with international agencies 
(World Bank, UNICEF and WHO), is taking important steps toward the removal of those 
constraints• However, in the relatively few larger countries in which immunization 
programmes require further acceleration (including Democratic Kampuchea, Lao People's 
Democratic Republic, Papua New Guinea, the Philippines and Viet Nam) economic and political 
constraints exist which promise to make rapid progress in the near future difficult to 
achieve. 

2.30 The Eastern Mediterranean Region also encompasses a wide socioeconomic spectrum. In 
several countries recent sharp increases in national wealth are still being translated into 
improved levels of housing, education and health. Progress in increasing immunization 
coverage has been remarkably good in most of the Region, and there has been extensive use of 
national programme reviews and meetings of national managers in supporting country 
programmes. In 1985, the Region initiated the process of setting targets for immunization 
coverage and disease reduction. The dark side of the picture is that drought, famine and 
civil unrest currently ravage a number of countries, where it is likely to be difficult to 
improve immunization services for the remainder of this decade• 

2.31 In the African Region, the problems of drought, famine and civil unrest are even more 
extensive than in the Eastern Mediterranean Region. They are imposed on a population with 
less wealth, less education and higher morbidity and mortality rates than any other Region, 
and which has suffered from decline in per capita income during the past decade. Yet even 
under these circumstances, progress has been satisfactory in many countries, and exemplary in 
a few. The regional information pertaining to immunization programmes has been markedly 
improved, and good use is being made of national training programmes, programme reviews and 
sub-regional meetings of national managers (limited so far to East and South-East Africa) to 
promote programme development• Yet the prospects of meeting the 1990 coverage goal do not 
appear bright at present for a majority of the least developed countries in Africa. 

2.32 Management capacity within national programmes remains the most severe global 
constraint for EPI. While the increase in external resources available to the Programme is 
gratifying, the capacity to absorb them remains limited in many countries. Not enough 
capable individuals are being appointed, and even capable staff are often being hindered by 
levels of remuneration which require them to take other jobs besides their government work. 
As might be expected, the problems are most severe in those countries with the least 
resources. 
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2.33 One reflection of management weaknesses is the slow improvement in national information 
systems. Obtaining timely data is still difficult, and the estimates of immunization 
coverage and disease incidence remain weak. Information currently available still does not 
permit a distinction to be made at global level between neonatal and other forms of tetanus• 
Only for poliomyelitis do global disease incidence trends give solid evidence of the impact 
being made by EPI (Fig. 5)• The poliomyelitis trend is largely influenced by the progress 
being achieved in the Americas, where there are a number of highly successful programmes as 
well as surveillance systems which are sufficiently developed to record the impact• 

2.34 Poor surveillance fails to show the impact on poliomyelitis being achieved in other 
regions or the advances in the control of measles and neonatal tetanus• 

3. ACTIONS NEEDED TO MEET THE EPI GOAL 

3.1 From the beginning EPI has been supported not only for its own sake but also as a 
building-block for primary health care. To be effective, immunization services must 
continually be provided for a high proportion of children in their first year of life and for 
other people at risk (such as women of child-bearing age requiring tetanus toxoid)• This 
requires motivated health staff who are appropriately trained and supervised and who receive 
logistic support which ensures that they have the vaccines and supplies as and when needed. 

3.2 Immunization is among the easiest of health services to provide; delivery is also easy 
to evaluate• Inadequate coverage will be clear from the continued occurrence of the target 
diseases. Where they have previously been brought under control, a deterioration in coverage 
will soon be publicly revealed by an epidemic of poliomyelitis or measles. Few health 
programmes hold staff so openly to high performance standards. Because immunization 
programmes are relatively easy to provide and easy to evaluate, they provide a good starting 
point to develop the management skills needed for more complicated programmes• 

3.3 The central EPI strategy to date has been to deliver immunization in consonance with 
other health services, particularly those directed toward mothers and children. The 
long-term goal of such efforts is to strengthen the health infrastructure so as to ensure the 
continuous provision of immunization and other primary health care services. First priority 
has been given to improving immunization in existing health services. Many simple things 
remain to be done: staff should be adequately trained, supervised and given adequate 
logistic support； all health facilities and clinics should be clean and inviting, conveying 
the image of health rather than disease; clinics too often impose long waiting times and 
staff too often do not effectively inform mothers when they should bring their children for 
further vaccinations• Only a fraction of existing health facilities provide immunization, 
and many immunization/maternal and child health clinics still needlessly refuse to immunize 
children suffering from minor illness or malnutrition, "Outreach" and mobile clinics are 
often too few, but even those that exist often provide irregular and inconvenient service. 
Communities should be far more involved as partners in the planning and delivery of 
immunization services• 

3.4 If under the current EPI strategy less than 40% of infants in developing countries have 
so far received a third dose of DPT or polio vaccine, some 60% have probably received the 
first dose, as drop-out rates remain of the order of 30% in many areas• There seems every 
reason to expect that simply by reinforcing existing health services a coverage of 60%-70% 
will be achieved with the EPI vaccines in developing countries by 1990. The main task is to 
make certain that children at risk within reach of health services are identified and 
followed up until immunized. 

3.5 This situation represents a major public health gain in the space of the past 10 years. 
Yet such a gain is clearly not enough. The global average is heavily weighted by the events 
in the largest developing countries, and disguises the situation in a few larger countries 
and many smaller ones where immunization services are just being developed. Data currently 
available indicate that immunization coverage with a third dose of DPT is less than 15% in 
13 of the least developed countries accounting for some 10% of the developing world's 
infants, excluding China (Table 3). And in countries achieving higher levels of coverage, 
those children and women of child-bearing age not being immunized are among some of the most 
disadvantaged in the world. Bringing immunization and other health services to them and 
their families remains a priority task. 
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F I G - REPORTED GLOBAL INCIDENCE OF MEASLES, TETANUS AND 
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TABLE 3, SURVIVING INFANTS IN LEAST DEVELOPED COUNTRIES WITH LESS THAN 15% DPT III 
COVERAGE, BY WHO REGION, BASED ON DATA AVAILABLE AS AT JULY 1985 

African Region Region of the 
Americas South-East Asia Region Eastern Mediterranean 

Region 

(in (in (in (in 
millions) millions) millions) millions) 

Burkina Faso 0.28 Haiti 0.20 Bangladesh 2.95 Democratic 
Yemen 0.09 

Central African 
Republic 0.10 Somalia 0.22 

Chad 0.19 Sudan 0.85 

Ethiopia 1.45 Yemen 0.26 

Guinea Bissau 0.03 

Niger 0.26 

Uganda 0.68 

Total 2.99 0.20 1.42 2.95 

3.6 The current enthusiasm for achieving the immunization goal by 1990 is real, and external 
resources, provided they continue to grow as they have in the recent past, do not at present 
seem to limit programme operations• In countries with a relatively well developed but 
under-utilized health infrastructure the short-term stimulus provided by one or more national 
days may well have the potential to elicit a more sustained improvement of immunization 
services, the expectation being that this might extend to other health services as well. 
Much more will become known that may confirm conjectures in two or three years as experience 
is gained with these approaches. 

3.7 There remain some difficult questions• In the least developed countries and in many 
other developing countries it does not at the present time appear likely that before 1990 the 
national budgets will be sufficient to support the local costs required for full immunization 
coverage on a sustained basis, or that the immunization services can mobilize a sufficient 
number of competent national managers to combine internal and external resources within 
effective programmes• In these countries, meeting the 1990 goal is likely to imply providing 
external funds to meet costs which have in the past been considered a national 
responsibility, including the provision of fuel, maintenance and repair costs, per diem for 
staff travel, and even basic salary costs in some instances, while external staff will 
probably be needed to help manage these programmes• In such countries, the external support 
becomes dominant, posing a potential threat to national autonomies and perhaps to national 
development. 

3.8 Should the Programme's recommendation be to back away from the 1990 target date in a 
number of developing countries, restricting external support for immunization to a 
traditional 20% or so of the total cost? Or to press forward, working to avoid continual 
dependence on external resources, yet recognizing that few successful examples of such an 
approach are known to date? Neither option is a comfortable one, and it is likely that 
different countries will choose different paths• In countries where a concerted effort is 
made using a large share of external resources, however, it will be important to assure that 
these resources are sustained for a period of 10 to 20 years rather than the more traditional 
planning horizon of three to five years. And to the degree that external managers are 
engaged, thought should be given not only to having national counterparts, but to using 
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external funds to employ young national staff to serve for two to three years as apprentices 
to the external staff and their counterparts, with opportunities for related travel and 
training both within and outside their home countries. 

3.9 Acceleration of existing efforts constitutes the overriding priority for EPI at present, 
using approaches that must differ according to the requirements of individual programmes. 
Common themes in many will be improving current services and increasing the participation of 
communities in these services. These themes are central to strengthening the health 
infrastructure as a whole• A focus on improving the quality of a discrete health service 
such as immunization can also help to improve the quality and efficiency of other services. 
Communities who are engaged with the provision of immunization services are also likely to 
become engaged with other services. These acceleration efforts therefore have the potential 
to assure that the best use is being made of the existing services while acting as a stimulus 
to improve and extend those services. While addressing the most immediate problems, these 
approaches can also contribute to long run solutions• 

3.10 The EPI Global Advisory Group met in November 1985 to review the global status of EPI 
in conjunction with detailed reports from each region, some of which presented the results of 
the conclusions and recommendations made by their regional committees in 1985. The Global 
Advisory Group recommends that five specific actions be taken by national programmes, 
supported by WHO, to accelerate EPI progress• These actions have the potential to raise 
immunization levels quickly, mainly by better use of existing staff and facilities• 

3.10.1 Provide immunization or information about immunization at every contact point, 
Immunization should be offered by all curative and preventive health services, even to 
children suffering from malnutrition or minor illness. Health workers should review the 
immunization needs of mother and child and refer them as required for services. This 
approach should also be used for other priority health areas such as family planning, 
breast-feeding and weaning, oral rehydration therapy and growth monitoring, 

3.10.2 Reduce drop-out rates between first and last immunizations, The measures recommended 
were to: 

-strengthen the participation of communities in immunization programmes, including the 
private and voluntary sectors； 

-provide immunization services at more convenient times and places and increase the use 
of regularly scheduled "outreach" clinics； 

-better inform parents of the need to return for further vaccinations and of the times 
and places for doing so, and 

-better identify children who are eligible for immunization and actively seek out those 
who are missed, 

3.10.3 Increase priority for the control of measles, poliomyelitis and neonatal tetanus. 
Measles has the highest mortality among the EPI target diseases. In some areas, however, 
coverage with measles vaccine is lower than with DPT or polio vaccine• Increased emphasis on 
immunizing children against measles will not only help increase measles vaccination coverage, 
but will help raise coverage for DPT and polio vaccinations, particularly second or third 
doses, as these can be given with measles vaccination. The crippling effects of 
poliomyelitis are known and feared in most communities where this disease persists• Global 
reductions in the reported incidence of poliomyelitis are already being recorded as a result 
of EPI, and dramatic further reductions can be anticipated in coming years as immunization 
coverage improves. Very little progress has yet been achieved in the control of neonatal 
tetanus, which remains a "neglected disease" although it causes almost a million deaths a 
year. Cases can be prevented both by ensuring clean delivery and postnatal care and by 
maternal immunization. Each case testifies to multiple failures in maternal and child health 
care. This disease has disappeared from industrialized countries and should no longer be 
tolerated anywhere in the world. 
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3.10.4 Improve immunization services to the disadvantaged in urban areas• Half the 
population of the world is expected to live in large urban areas in the year 2000. Despite 
the relative abundance of health facilities and health personnel in urban as compared with 
rural areas, immunization coverage in the "septic fringes" surrounding major cities is 
typically poor. High migration rates, lack of social cohesion, and friction between new 
immigrants and established authorities pose barriers which have proved difficult to 
overcome. But accessible services can be provided with few financial or logistic problems. 
Increased priority should be given to accomplishing this in the short term while continuing 
efforts to provide more equitable services to rural areas. 

3.10.5 Accelerate EPI using approaches of the "national immunization day" kind to strengthen 
the health infrastructure and contribute to a sustained improvement in coverage. Few other 
approaches have yet appeared that can so rapidly raise national coverage to acceptable levels 
in the course of a year or two. A single national day may be proclaimed, or a series of 
single days, several consecutive days, or weeks• While some countries with relatively well 
developed infrastructures have been able to sustain "national day" approaches for several 
years, experience to date is limited in countries with weak infrastructures warranting more 
caution. 

3.10.6 Carry out additional activities, including strengthening of disease surveillance and 
outbreak control. Immunization coverage is now reaching levels where it is having an impact 
on incidence. This needs to be documented, and disease incidence and the occurrence of 
outbreaks must be made central elements of routine programme monitoring and evaluation. 
Training and supervision need continued reinforcement； few countries have comprehensive 
plans for initial and refresher training of middle- and peripheral-level staff or encourage 
surpervisory practices which motivate and help staff to do their best. Research and 
development should be pursued, with emphasis on the evaluation of alternative approaches for 
delivering effective services, particularly those which directly strengthen other elements of 
primary health care, and on the incorporation of new methods and materials which promise to 
simplify programme management• 

3.11 The EPI Global Advisory Group recommends that the World Health Assembly should reaffirm 
its commitment to meeting the 1990 EPI goal and to the pursuit of the five-point action 
programme endorsed in 1982, in addition to the actions identified above, for the achievement 
of that goal. A draft resolution to this effect is proposed for consideration by the 
Executive Board, to be amended as appropriate in the light of its discussions. 

4. DRAFT RESOLUTION FOR CONSIDERATION BY THE EXECUTIVE BOARD 

The Executive Board, 

Having considered the report of the Director-General on the Expanded Programme on 
Immunization;^ 

(1) ENDORSES the recommendations for action contained in that report; 

(2) RECOMMENDS to the Thirty-Ninth World Health Assembly the adoption of the following 
resolution: 

The Thirty-Ninth World Health Assembly, 

Noting the report of the Director-General on the Expanded Programme on Immunization 
and the Executive Board1 s discussion of the report； 

1 Document ЕВ77/ 
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Noting further the recommendations for action contained in the Director-General1 s 
report, which include acceleration of progress as well as strengthening of the health 
infrastructure as a whole by improving current immunization services and increasing the 
participation of communities in these services, and more specifically by: providing 
immunization or information about immunization at every contact point, reducing drop-out 
rates between first and last immunizations, increasing priority for the control of 
measles, poliomyelitis and neonatal tetanus, improving immunization services to the 
disadvantaged in urban areas, using approaches of the "national immunization day" kind 
to strengthen the health infrastructure and contribute to a sustained improvement in 
coverage； and which also call for strengthening of disease surveillance and control, 
reinforcing training and supervision and pursuing research and development, and 
continued pursuit of the five-point action programme endorsed by the Thirty-Fifth World 
Health Assembly; 

1. AFFIRMS that the EPI goal of reducing morbidity and mortality by providing 
immunization for all children of the world by 1990 remains a global priority and 
represents a milestone toward achieving health for all by the year 2000; 

2. WARNS that the goal will not be achieved without continuing acceleration of 
national programmes; 

3. URGES Member States to pursue vigorously the recommendations for action 
contained in the Director-General's report and to commit themselves fully to 
achieving the 1990 immunization goal as part of their strategies for achieving 
health for all by the year 2000 through primary health care； 

4. CALLS on organizations of the United Nations system to support the Expanded 
Programme on Immunization in the context of United Nations General Assembly 
resolution 34/58, which endorsed the Declaration of Alma-Ata, welcomed the efforts 
of WHO and UNICEF to attain health for all by the year 2000, and called upon the 
relevant bodies of the United Nations system to cooperate with WHO and support its 
efforts by appropriate actions within their respective spheres of competence• 

5. NOTES with appreciation the increased international support for immunization 
programmes being provided particularly by UNICEF and by national development 
agencies, private and voluntary organizations and individuals, whose collective 
efforts are helping to bring the immunization goal within reach; 

6. URGES that such international support should be further increased; 

7. REMINDS Member States and collaborating organizations that the 1990 goal 
establishes a basis for immunization coverage, which must be sustained indefinitely; 

8. REQUESTS the Director-General: 

(1) to strengthen the coordinating role of the World Health Organization to 
help ensure that immunization programmes continue to be carried out in 
consonance with the relevant policies of the World Health Assembly, and in 
particular the policy of attaining health for all through primary health care; 

(2) further to increase collaboration with Member States in order to meet the 
1990 goal, with special emphasis oil training, evaluation and the improvement 
of national, regional and global systems for monitoring progress; 

(3) to pursue basic and applied research relevant to the field of 
immunization and to make the results known in good time to Member States; 

(4) to continue to keep the Health Assembly informed of the progress of the 
programme. 


