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The Case for Global Measles Eradication

Donald Hopkins, Alan R. Hinman, Jeffrey P. Koplan, J. Michael Lane

The purpose of this paper is to advocate establish​ing global measles eradication as a goal, to be achieved by accelerated implementation of the World Health Organisation’s (W.H.O.) Expanded Programme on Immunisation (BPI). Eradication of measles is desirable from humanitarian and fiscal grounds, and it is feasible on technical and epidemiological grounds.

Impact of Measles on Health

Measles is a major epidemic disease, particularly in children. Except in isolated populations, measles is nearly universal, and most persons are infected be​fore the age of 15. Measles causes serious complica​tions, particularly diarrhoea, encephalitis, otitis me​dia, pneumonia, exacerbation of protein energy malnutrition and death (1). Death following measles is especially common in malnourished children in the developing world (2). Therapy for measles and its complications is a major drain on medical care resources in most parts of Africa, Asia, and Latin America.

Walsh and Warren estimate that approximately 900 000 deaths from measles occur each year in the developing world (3). Measles is one of the leading causes of death of young children in many countries; it is the leading cause, or the second leading cause of death in children aged 1-4 in several Latin American cities (4). Measles outbreaks in Africa and Asia have case-fatality rates of 10-20% in children aged 1-4 years, many of whom are malnourished (2, 5).

Measles complications may also result in develop​mental retardation, lifelong handicaps, both direct and indirect economic loss. Furthermore, in the developing


world, measles interacts with diarrhoeal disease and malnutrition to increase the morbidity and mortality from these conditions. The economic toll taken by measles, and the health effects it causes, should be reduced to the lowest level possible.

Prospects for Measles Eradication

The introduction of live measles virus vaccine in 1963 has had a profound impact on the occurrence of measles in the United States (6) and in other countries where it has been applied in an organised and widely supported programmer(7). However, the vaccine has not enjoyed the widest possible use because it used to be expensive and to require a smoothly functioning cold chain to preserve the viability of the vaccine virus, and because measles is not viewed as a serious problem in some countries.

Measles can be controlled, indeed eradicated, by widespread and logical application of vaccine. Three factors support this concept: measures to eradicate smallpox have been successful; measles vaccines that are more heat stable than earlier vaccines are now available, and experience has been gained in efforts to interrupt transmission in the United States (8) and Africa (9).

Prospects Based on Success of Smallpox Eradication:

The success of the smallpox eradication program (10) suggests that global eradication of measles is also possible because there are many similarities between measles and smallpox. Both viruses cause infections which are accompanied by typical rashes and which confer life-long immunity; and both viruses have no animal reservoir and

do not produce a chronic carrier state in man. However, important differences bet​ween them preclude the drawing of exact parallels, between smallpox eradication and measles eradica​tion (11). The first is the highly contagious nature of measles, which is capable of causing explosive out​breaks and spreading rapidly. Typically three ​quarters of susceptible contacts will be infected on initial exposure (12). Smallpox generally spreads more slowly and can be contained by aggressive out​ break control measures. Usually, only one third of susceptible household contacts are infected after initial exposuire to smallpox (13). This difference in contagiousness suggests that an essential ingredient of any measles eradication programme would be the achievement and maintenance of very high immunisa​tion levels, probably in excess of 90 %, whereas small​pox was eradicated by outbreak and case contain​ment in many areas, with general immunity rates of less than 50 %(10). Thus measles eradication pro​gramme probably cannot be as focused in its efforts as was the smallpox eradication programme; measles immunisation would have to reach virtually all parts of the country simultaneously and successfully.

A second important difference is that the average age at which infection with smallpox occurs tended to be 4-5 years old or more, whereas measles infection in the developing world generally affects those 12-18 months of age. Also smallpox vaccine is safe and effective when given to newborn infants, but measles vaccine is not effective given before the 6th or 9th month of life because of interference by maternal antibody; indeed maximum seroconversion may not occur in some populations until the age of 12-15 months (14). Thus a permanent primary-care infra​structure capable of routinely delivering vaccines to the majority of the population is necessary to eliminate measles transmission. Smallpox eradication was in many areas accomplished by an intermittent or itinerant immunisation campaign, without a permanent primary-health-care infrastructure.

A third difference is that measles surveillance is more difficult than smallpox surveillance. Measles is more readily confused with other illnesses that pro​duce a rash, and mild cases are more likely to be miss​ed. Surveillance is the primary tool for evaluating the effectiveness of vaccine campaigns, and good sur​veillance data are necessary to shape adjustments and improvements in the programme. The difficulties of measles surveillance may impede the effectiveness of special operations when the number of residual cases becomes increasingly small.


The fourth difference is that those who have ac​quired immunity to smallpox can be easily recognised by the vaccination scar or by pockmarks, but those immune to measles are not so easily identifiable. Determination of the true prevalence of immunity to measles in communities may thus require occasional serological surveys unless very good records are avail​able. Such surveys would add to the logistic and laboratory costs for a measles eradication programme.

Prospects Based on Availability of Heat-stable, Cheap and Effective Vaccine:

Two constraints to controlling or eradicating measles in developing countries used to be the sensiti​vity of the vaccine to heat, and its high cost. The constraints have been considerably eased by the deve​lopment of a vaccine which can remain potent in the freeze dried state at ambient tropical temperatures for 3 to 4 weeks, (15) by the availability of containers which can maintain vaccines at low temperatures, and by the reduction in the cost of measles vaccine to the current W.H.O. price of U.S. $ 2 for a 20-oose vial.

These improvements are helpful, but the adminis​tration of measles vaccine, by a sterile needle and syringe or by jet injector gun, is not as convenient and cheap as the administration of smallpox vaccine, which is given by intradermal inoculation with the bifurcated needle. Moreover, in developing countries it is more difficult to establish high standards of qua​lity control for the production of measles vaccine than it was for smallpox vaccine, which is produced by a simpler process.

Measles vaccine is quite, effective; it generally produces complete immunity in more than 90 % of the recipients when given at or after 9 months of age. Age at vaccination should vary by country and region, and depends on the persistence of maternal antibodies and the age specific incidence of measles. In the United States, for reasons which are not totally under​stood, seroconversion rates in 9-month-old are lower than when vaccine is administered after the first birthday (14). The age at which vaccine is given might be addressed by a WHO expert advisory group. Fortunately, there are essentially no contraindications or serious side-effects which hamper the widespread application of measles vaccine.

Prospects Based on Experience with Interruption of Measles Transmission:

Despite the likelihood that worldwide measles era​dication would be more difficult than smallpox era​dication, recent success in interrupting measles transmission​ and both 
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and administrative advanc​es make measles eradication practical. Sizeable geographic areas have been maintained measles-free by a programme of routine immunisation, aggressive surveillance, and outbreak control. During the re​gional Smallpox Eradication/Measles Control Pro​gram in West and Central Africa in the late 1960s and early 1970s, The Gambia, with a population of about 350,000 persons, eliminated reported measles, and for over 2 years maintained a measles-free state, other than for occasional, imported cases which were rapidly controlled(9). Recent experience in the United States indicates that large portions of the country are al​ready free of indigenous measles transmission(8)​during 1980,77% of the 3144 counties in the United states were free of measles for the entire year(16). The U.S is making steady progress towards its goal of eliminating indigenous transmission of measles by October, 1982.
Implementation of a Measles Eradication Programme
Given that the mortality and morbidity of measles are considerable, and that the prospects for measles eradication are encouraging, consideration of global eradication of measles is inevitable. In fact, a mecha​nism for achieving this goal already is being developed: the global Expanded Programme on Immunisation (BPI) coordinated by the World Health Organisation. The EPI is successfully working with national govern​ments and international donor agencies towards mak​ing childhood immunisation (diphtheria, pertussis, tetanus, polio, BCG and measles) routinely available to all children by 1990. The goal of the EPI is at present stated in terms of service delivery, but morbi​dity targets will soon be established (17). Measles eradication seems to be an appropriate goal for the programme.

We believe it would be easier to eradicate measles by an intensive early effort in a limited period, rather than by a gradual effort over a prolonged period. Partial vaccination of the target population may change the epidemiology of measles such that susceptible persons may become dispersed in the population (6). In endemic areas, most individuals are infected with measles before their 3rd to 5th birthday, and the target group of susceptible children can easily be defined as those aged between 9 months and 5 years. Vaccina​tion efforts can be directed toward this group. A point to beware of is that imperfect coverage by a vaccination programme may result in the accumulation of susceptible individuals in older age groups because, as some children are immunised, the rate of infection declines, and some individuals may enter late child​hood without having been to measles cannot be as readily identified as those susceptible to smallpox, it will be more difficult to ensure that remaining sus​ceptible individuals are vaccinated than was the case during the Smallpox Eradication Program. Near universal vaccination of those less than 5 years old prevent this problem.

Benefits to Developed world of global Eradication of Measles

It is the interests of not only the developing world but also the developed world that would be served by global eradication of measles. For instance, in many developed countries immunisation levels are high enough to reduce measles incidence to a point where the disease persists but is no longer a constantly visible problem. In England, for example, measles vaccine acceptance in children is approximately 50 %, and stable numbers of measles cases and deaths continue to occur each year (average 125,000 cases per year in the period 1971 to 1980, inclusive, and 24 deaths per year in the period 1971 to 1977, inclusive) (18,19). Although this represents a 70% decline in cases and deaths compared with that in the immediate pre-vaccine era, a concerted public health effort could further reduce unnecessary death and disability from measles in England.

Even in places where indigenous measels trans​mission has been eliminated, such as in the United States, the nation's costs of routine measles vaccina​tion, surveillance, and response to imported cases will be approximately $ 10-25 million per year (total of private sector and public sector costs). The earlier the global target is achieved, the earlier the United States can discontinue these costs. It cost the US a considerable sum ($ 124 million a year) to keep itself free of smallpox for more than a quarter of a century before the global Smallpox Eradication Programme began. The $ 32 million which the US invested in the Smallpox Eradication Program over 10 years was thus recouped every 3 months once global progress against smallpox meant that she could discontinue routine vaccination and other activities related to protection against smallpox (20). The prevention of measles by vaccination was estimated to yield an annual net saving of $ 130 million from 1963 to 1972 in the United States (2l). Current annual savings are estimated to be approximately $ 500 million. Measles vaccinations in the United States is estimated to have a benefit: cost ratio of 10 to I. (The return on investment in the developing world, where morbidity and mortality for measles are higher, would be even greater-a prelimi​nary analysis of vaccine programmes in the Ivory Coast suggests the benefit to cost ratio may well exceed 20 to 1 (Shephard DS, personal communication).

infected or vaccinated. Since persons who are susceptible 
3

Effects of Failure of a Measles Eradication Programme

One must always consider the risk of failure. If global measles eradication is not achieved by the EPI, efforts to protect against measles will have to continue. However, if a measles eradication programme did not reach its target on schedule, the world would nonethe​less be a heal their place, with millions of children protected not only from mealses, but also from diph​theria, pertussis, polio, and tetanus. The structure to deliver other needed immunisations and indeed other aspects of primary health care will be promoted rather than jeopardised by an early vigorous attempt to eradicate measles.

Source: The Lancet, June 19, 1982.
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The case against global Measles Eradication

Dr Hopkins and his colleagues have enthusiastically presented a case for global measles eradication and, although not proposing a specific time limit for its achievement, they argue that "it would be easier to eradicate measles by an intensive early effort in a limited period, rather than by a gradual effort over a prolonged period". This proposal is counter to the current strategy of WHO's Expanded Programme on Immunisation (EPI) which advocates the progressive expansion of childhood immunisation programmes against six major diseases, with the eventual objective of making the six vaccines accessible to all children by

1990.

The definitive goal of the global eradication of measles is attractive in that it would eventually permit cessation of measles vaccination. But how realistic is this objective and what are the implications of such a programme being launched, presumably with the endorsement of the World Health Assembly and with WHO coordination?



The eradication of measles poses far more substan​tial obstacles than did smallpox eradication. The continuing transmission that occurs today in all but small, isolated island nations stands as moot testi​mony to the difficulty. When the smallpox eradica​tion programme began, all industrialised and many developing countries had already successfully interrup​ted transmission with programmes of widely varying quality. It was apparent from the beginning that the eradication of smallpox was achievable with a reason​able margin of error in programme execution.

Measles vaccine, although improved, is still much more heat labile than most smallpox vaccines, and the technique for inoculation, requiring a needle and syringe or jet injector, is far more cumbersome than the simple multiple-puncture method of smallpox vaccination. The technology of vaccination is crucial because measles spreads so rapidly that, in many developing countries, most children have been infected by 3 years of age. To interrupt transmission, a highly effective immunisation campaign would be necessary, focusing on the vaccination of children during a narrow window in time 
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when maternal antibody has waned sufficiently to permit vaccination and the child's ex​posure to the virus. Practical experience has shown that this is the most difficult age group to reach. Smallpox vaccination, in contrast, could be success​fully done from birth. It has been projected that for the measles campaign to succeed, in areas where the disease occurs at a very young age, more than 90 % would need to be rendered immune. Because of the inevitable problems of resistance of vaccination among some, transient migration, and failure of vaccination in at least 5 % of those inoculated, it would be an unprecedented accomplishment to vaccinate 90 % of susceptible children in any but small populations, however brilliantly conducted the campaign.

Let us assume, however, that such campaign could be successfully conducted. There remains the intractable problem of large and scattered areas of the world which, for periods of one to many years, are in such political turmoil that immunisation programmes are impossible to conduct. Within periods as brief as two or three years, the number of susceptible children in such areas would increase to levels identical with those extant before the immunisation programme. Moreover, it is in and around such areas where re​fugee movements are greatest and where the condi​tions of crowding greatly facilitate disease transmission.

Measles epidemics would be inevitable and the ex​portation of cases into adjacent, perhaps measles-free areas, a certainty. How many adjacent stable count​ries would be able to sustain their own highly intensive country-wide vaccination programme for how long to prevent the re-establishment of infection?

Circumstances of political turmoil prevailed also during the smallpox eradication programme. How​ever, smallpox did not spread with the rapidity which measles does. Thus, in most troubled areas, even in the absence of a programme over several years, re​verses caused by programme interruption usually could be recouped within a short time. Moreover in the smallpox campaign, the strategy of intensive case finding and containment of outbreak permitted a highly focused effort in infected areas. Continuing national vaccination programmes requiring substan​tial additional resources were not required. Efforts to apply a surveillance containment strategy with measles have been demonstrably unsatisfactory. The only feasible strategy, as Hopkins et al, agree, is in​tensive, systematic, nationwide vaccination. As was all too apparent with smallpox, systematic vaccination programmes demanded resources, discipline, logistics, and management skill which rarely were sufficient to meet the challenge in most developing countries.

Hopkins et at concede that the programme might fail but express the view that, nevertheless, the world would be a healthier place with many more well​ immunised children and with many other aspects of primary health care promoted.

Much indeed would be gained jf greater resources were made available to the WHO. Expanded pro​gramme on Immunisation to permit it to move ahead more rapidly. However, the proposed "intensive early effort in a limited period" to eradicate measles defines a different objective and, inevitably, different priorities and strategies than does EPI or the evolu​tionary development of practicable programmes of primary health care. To undertake and to execute a time-limited programme such as one for measles eradication would require heroic measures and diversion of resources in many areas which could not be sustained more than a short time. To establish and sustain a programme of indefinite duration, such as is necessary with EPI or primary care, requires a long​ term focus and commitment and a different set of methodologies. A measles eradication campaign would prejudice their success, perhaps fatally.

An even more serious problem, were the World Health Assembly to embark upon and to fail in achiev​ing global measles eradication, it would be a further substantial loss of credibility in WHO and in the pub​lic health profession itself. The failure of the highly publicised global malaria eradication, which was from the beginning an unrealistic objective, left many public officials and politicians with an uneasy sense that those in public health are unrealistic dreamers. The success of smallpox eradication helped to restore credibility, although this is once again jeopardised by the proclaimed but unachievable goal of "Health for All in the Year 2000". I believe that we should set challenges in public health but that those challenges must be realistically attainable. It seems to me that when measles transmission had been interrupted in all industrialised countries, and, perhaps, ten to fifteen developing countries, the possibility of global measles eradication might usefully be examined to determine if it is a possible and realistic Challenge.

(Letter to the Editor, The Lancet, July 24, 1982)

D A Henderson

Johns Hopkins University

Maryland, USA.
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Dear Friend

The Lok Swasthya Parampara Samvardhana Samiti, an organisation of individuals devoted to reviving and propagating the traditional health care systems in the country, organised a week-long work​shop on science of nutrition in the Ayurvedic System, at Kalady (Kerala) during December 1986. There were more than 100 participants but the number of allopathic doctors was sadly, but not surprisingly insignificant. There were a few nutritionists; The Central Food Technological Research Institute, My​sore deputed one of its scientists but the National Institute of Nutrition, Hyderabad, sent none.

I am not in a position to write about the entire discussion that took place at the workshop. I don't think it is correct to think that one has understood everything in just seven days. I did take copious notes for the first four days. But all those papers disappear​ed on the fifth day. I decided that the Lord (or the Lady, if you so wish, editor) did not want me to get involved in the science of Ayurveda too seriously!

The Science of Ayurveda is based on the Indian concept that all living bodies are made up of Pancha Mahabhuta-s or the five natural elements, namely earth, water, fire, air and space or ether (Akasha, which cannot exactly be translated). These elements contribute to the physiological status of the indivi​dual; the physiological traits are categorized into Kapha, Vaata, and Pitha which are determined by one or more elements. Every individual has all these three traits, but in different proportions and which may be considered perhaps to be genetically determin​ed. These three are called tri-doshas; The term 'dosha' doesn’t mean that it is an undesirable trait, it is so called because a disturbance in the proportion of one or more of these traits gives rise to disease.

Ayurveda pays great attention to energy in the body; this is called Agni, the contribution of the natu​ral element-fire. The digestive energy-jattara Agni​—naturally plays a very important role in nutrition. Each individual will have different types of jattara Agni like severe, weak, moderate etc. The combina​tion pattern of the tri-doshas and the type of jattara Agni, in an individual will determine the quantity and quality of foods that individual needs to lead a healthy life.

Foods, also being physical matter, are composed of the five natural elements. The composition of the food is determined by its properties like colour, tex​ture, taste, effect on the body etc. An important aspect of this analysis, which
is in contrast to that done by 'western Science', is that the food is looked at in a holistic manner and not measured in terms of vitamins, proteins etc. Depending on the physiologi​cal constitution of a person and the natural composi​tion of the foods, one can decide which foods a person needs more and which he needs to avoid or take in restricted amounts. Thus the concept of an 'average individual' needing a certain amount of cereals and certain amount of milk etc has no meaning in Ayurveda. This does not however mean that there are no general rules to be followed, but yet each person is considered truly as an individual and not as one who is close to the average man (Woman?) or deviates from it.

Since 'Agni' is an important factor in digestion and nutrition, there are guidelines regarding how to keep it 'burning' in postprandial states and how to keep it 'low' in a fasting state. This determines the order in which food courses should be eaten during a meal. For example, Sweets and desserts have a dampening effect on Agni and since immediately after food Agni should burn bright for proper digestion, the practice of eating dessert at the end of meal is entirely wrong according to Ayurveda.

(Contd. from p. 4)
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The important thing is that all this rules are based on specific, scientific lines of thought. There are many similarities, also points of divergence and disa​greement, between the conclusions arrived at by Ayurveda and allopathic nutrition. The principles for analysing foods are such, that one can today determine the quality and nutritive value of any food which might not have been described in the Ayurvedic books which are centuries old.

An important point to note is that all traditional practices are not necessarily scientific, that is, not necessarily according to Ayurvedic principles. These might have developed due to availability of particular foods in the area, or just due to personal preferences, or introduction of new foods and culinary practices.

The above is a bare outline of the Ayurvedic sys​tem of nutrition. The organisers have promised to print the lectures and if this promise is kept, then perhaps I can write a few more details.

—Kamala Jayarao


Hyderabad

*
'When Rome is Burning' by Arun and Jyoti Gadre

(MFC, 124), was a surprise. Their observations on the 'dirty' state of the present clinical medicine in India seems to be true and their contention that some​one needs to dean up the "pond of mud" is also the need of the hour. But their views on the "new reli​gion of Community Medicine" are not supported by logical arguments or statistics.

I do not agree that community medicine has be​come an escape route for the 'ideologically motivated, frustrated and hypocritic individuals'. Community medicine is as yet the most unexplored and difficult branch of medicine. There are no set patterns of progress in the field of community medicine; each one has to find his/her own path. And that is where the challenge lies. Such a field cannot be an escape route for anyone. The idea of the 'internal brain drain' put forward by the Gadres is not supported by any quantification. For instance, in Gujarat for the year 1981 (the latest figures available), 432 post graduate degrees/diplomas were awarded; none of which were in Preventive Medicine (1). The picture has not changed very much since then. My guess is that not more than 1 to 2 percent of doctors go in for commu​nity medicine. This miniscule proportion can hardly affect the doctors available for clinical services; and this would hardly qualify to be called brain drain.

The Gadres' belief that society expects doctors to 'cure' is a very limited view of the field of medicine and is perhaps the outcome of the curative orientation of the present medical services and medical education. The doctor is there to promote health, prevent diseases and i. required cure and rehabilitate. So those who practice community medicine instead of curative services are not betraying the society; on the contrary, they are serving the society much more efficiently.

The Gadres' belief that community medicine projects are ''just non-specialized, simple jobs" seems to be naive. If that were so, no one would have ever known or honoured Aroles and Amte and many more who carried out such projects. I would not consider the organization of an immunization pro​gramme or teaching village people about ORT less specialized or simpler than doing caesarean section or operating a cataract. Only those who have done both can tell us better which one is difficult.

The Gadres' argument that most of the funds are now put in community medicine is also not true, if you take into account the local donations besides the foreign agencies' funds. Many more people still donate money for hospitals, wards, or sophisticated equipments than for community medicine. Their prescription that one has to cure before prevention is like putting the cart before the horse. It totally ig​nores the age old saying that 'prevention is better than cure'. Cure will be infrequently required if prevention and promotional activities are very strong. A woman may not have to die because of obstructed labour if a well trained dai or an ANM is available for proper antenatal care, and of course with clinical back up. A child may not reach the stage of severe dehydration if sanitation is good and ORT is available. In both theory and practice no community medicine person worth the salt neglects curative services. On the other hand hardly any clinician remembers to practice community medicine.

Finally I do agree completely with the Gadres' that the "clinical front is just horrible" and it does need to be changed. But trying to do it at the expense of community medicine will be like adding fuel to the already burning Rome!

—Dileep Mavalankar,


Ahmedabad

(Ref. 1, Health statistics of Gujarat, 1984, State Bureau of Health Intelligence, Directorate of Health, Medical services and Medical education, Ahmedabad.)
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R.N. rtS65/76

From the Editor's Desk

Singanikuppam, a village with a population of less than 700, is situated 15 Kms away from the Taluk hospital in Tindivanam, Tamil Nadu. In Aug 1985, two months before the much publicised Universal Immunization Programme, there was an outbreak of measles which left 27 dead and 72 children hospitalized for severe complications. In 1983, two months before the outbreak, a charitable organisation had organized a mass immunization programme aga​inst measles in this village. And though the Taluk hospital was barely 15 Kms away, the epidemic came to the notice of the State Health Authorities after two months had elapsed by which time it had already run its course.

This particular incident is illustrative of an impor​tant principle with regard to measles eradication programme. To eradicate measles it would require the constant maintenance of very high immunization levels, probably in excess of 90 % among the suscepti​ble population. Even then, it does not eliminate the possibility of an epidemic if the remaining 10 % are in clusters as in Tampa in 1968. In what was considered a highly successful mass vaccination campaign, 26,200 children or 94 % of the estimated susceptible were reached on a single Sunday in January. In March a survey of a stratified random sample revealed that in reality, barely 80% of the target group had received the vaccine and that the remaining 20% susceptible were largely geographically clustered with 70 % susceptibility in some areas. In late April Measles hit these very clusters (as quoted in Fox 1983). In the case of Singanikuppam, the affected children were from those born after the immunization pro​gramme and those who had not received the vaccine during the camp. In two years time the accumulation of susceptible was large enough for the outbreak of an epidemic and this time it was more serious than the others the village had witnessed.

Through computer simulations it has been esti​mated that annual mass vaccination campaigns would terminate

endemicity, within four years and that a continuing programme of immunization of children at six months of age (assuming 75 % acceptance) would accomplish the termination in seven months.

No one is talking about the cost of course. Hence if the objective is to eradicate measles, it is obvious that vaccination cannot be attempted in a halfhearted man​ner and the programme has to be implemented simul​taneously in every part of the country in an intensive way. Otherwise epidemics will continue to occur owing to the accumulation of susceptible and due to spread from adjoining unprotected areas.

As to the global eradication of a contagious disease, its advisability remains questionable. The global eradication of small pox is considered "one of the most brilliant accomplishments in medical history, and indeed a historic milestone". That is as long as it does not become a mill-stone around our necks! I am referring to the situation as one that is highly con​ducive to a successful biological warfare with variola virus. Small pox passed on through infected blankets to reduce the resistance of North American Indian tribes is probably the earliest example of how the 'vul​nerability' of a disease free population can be taken advantage of. That this possibility exists and that the fear is not a product of a paranoid mind can be seen from the fact that even today, the military personal in the USA continue to receive small pox vaccination at the time of their recruitment and every five years there after. This is surely not because the US military personnel have been identified as a 'high risk' popula​tion or a 'cluster' that needs protection!

And finally in all these debates on global and natio​nal eradication through medical interventions, it should not be forgotten that in the USA, medical interventions for measles was responsible for only 1.38 % of the total fall in the age-sex adjusted death rates due to the disease.

—Sathyamala
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