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The history of live poliovirus vaccines goes back a decade, when Dr. Hilary 

Koprowski, at that time an associate of the Lederle Laboratories at Pearl River, 

New Yark, began his pioneer work on attenuated strains of this virus.
l 

Since 

1951 a number of candidate strains representing the three types of polioviruses 

have been proposed and subjected to trial by different groups of inve~tigators. 

A major proponent in these developments besides Dr. Koprowski has been Dr. Albert 

B. Sabin,2,3 of the Children's Hospital Research Foundation, University of 

Cincinnatil'!edical School, and another has been Dr. Herald Cox, of the Lederle 

Laboratories, whose early work was described by Cabasso et al.4 One of the 

reasons that the idea of a live poliovirus vaccine found favour from the begin

ning was a general acceptance of the principle that a more solid type of immunity 

results from an actual infection than from the injection of a non-living antigen. 

Obviously, this last statement needs qualification, because one could continue 

injecting antigenic substances into a given person, month after month ar year 

after year, thereby producing a very solid kind of immunity, but such a proce

dure would hardly be practical. 

Major questions that the live poliovirus vaccine has presented are those 

of safety, efficacy and ways of its administration. The last might seem tc be 

a minor detail, but unless this live virus vaccine is accepted more universally 

than the Salk-type vaccine has been, its value will diminish. The degree of 

acceptability may depend upon the way it is given. 
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Safety 

LaboratQ£Y criteria. Criteria on which certain attenuate:i poliovirus 

strains have been selected for use in a vaccine have been based primarily on 

their lack of, or diminished, neurovirulence when the strains are injected 

intra cerebrally, intraspinally or intramuscu]arly in monkeys. It is thus 

assumed that neurovirulence for monkeys can serve as a measure of pathogenicity 

in man. This assumption has been challenged, but it has withstood the challenge 

fairly well. A number of other strain characters, or in vitro genetic markers, 

seem to be associsted with avirulenceJ but because of a lack of complete corre

lation, minimal neurovirulence in the monkey remains the one proper~ of atte

nuated poliovirus strains that is regarded as the most decisive.5 As for the 

stability of attenuation, all the candidate poliovirus strains that have been 

studied with care tend on occasion to show sane degree of reversion on passage 

through the lruman intestinal tract, The questiOh has been raised repeatedly, 

will such strains revert to a fully virulent form? This is a theoretical 

problem of considerable importance, and the final answer has not been reached. 

To date, however, a degree of progressive reversion to full virulence, comparable 

to that displayed by some of the wild poliovirus strains, has not been recorded 

and the field experience, which by now is very extensive, does not suggest that 

this has happened. 

Another question, also somewhat theoretical but more readily accessible for 

direct study, is that of evaluating the significance of the viremia that sane of 

the various attenuated poliovirus strains have the capaci~ to produce. As with 

neurotropic activity in the monkey, viremia is correlated with virulence of wild 

strains, the most virulent circulating in the blood in high titer, and the least 

virulent appearing only transiently and in low tlter,6 If an attenuated vaccine 

strain has the capaci~ to produce viremia in man even rarely, is it more likely 

to give rise to untoward postvaccinal results than other attenuated strains? 

There is little doubt that viremia does occur in a certain percentage of persons 

vaccinated. With the Lederle strains types 1 and 3 this has been noted, parti

cularly with the former.? With the Sabin strains viremia has been recorded with 

~pe 2, but appalently not with the other types. 3,B The significance of this 

viremia remains undetcr::ciCl.?d. The most that can be said about it at present is 
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that, if the strains that do not cause demonstrable viremia induce antibody 

responses as satisfactory as those induced by strains giving rise to viremia, 

the aviremic strains would seem to be the ones of choice for use in a vaccine. 

It should be pointed out that if an attenuated poliovirus strain has been 

so alt~ed or is so attenuated that it has lost its capacity to infect man, it 

would be useless as an immunizing agent. Several attenuated poliovirus strains 

modified in vitro by adaptation to special environmental conditions have proved 

to be almost c~letely non-infective for man and have been eliminated as can

didates for a vaccine on this score. 

Evidence of safety derived from field observations. The acceptance of 

live poliovirus vaccines has rested primarily on the evidence that has come from 

many field trials in many parts of the world, The most extensive tests "have 

been carried out in the Soviet Union9,lO and CzeChoslovakia,ll where the Sabin 

strains have been used. Horstmann12 in a careful critique, has described these 

tests as being satisfactory. If th:is field experience continues to be as favour

able as it has been to date, one can assume that the theoretical or potential 

dangers are slight. If on the other' hand dangers do exist and bad effects have 

merely been overlooked, they should soon come to the surface and be identified 

as more and more trials are carried out. 

In this connexion, it seems unlikely to us that the attenuated polioviruses 

will never cause any illness, for, as with vaccinia virus, the capacity to "take" 

or infect. and to induce immunity, is inherently linkedwith the capacity to 

injure some cells in the course of this infection, however minor the injury 

may be. It seems clear that serious injury occurs very seldom. but the next 

task, as the action of attenuated polioviruses continues to be observed in field 

tri~ls is to find out how often one might expect serious injury - if indeed at 

all. Is there a demonstrable end point: 1 in 100,000 persons vaccinated, or 

1 in 1,000,000 more or less? The field experience is now very extensive and 

at a recent (1960) conference, reports were submitted by 24 groups of workers 

from 13 countries.13 Before 1960 there had been at least a score of other 

trials, both small and large. In the small trials, involving not more than 

500 people, close clinical supervision has been maintained on each person vacci

nated and on some of their intimate contacts, and no ill-effects were noted. 

Under these circumstances, if accidents had happened, it is very unlikely that 
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they would have escaped detection. In the larger trials, sone of them nation-

wide, and ranging from several hundred thousand to millions of participants, 

various techniques of surveillance have been followed. The objective has been 

to detect and identify postvaccinal illnesses not only in those who had received 

the vaccine but also among their associates, for unlike other vaccines, the 

attenuated poliovirus strains spread to a limited extent to the contacts of those 

vaccinated. The latter point will receive attention later in this article. 

Such large trials have been carried out abroad with the Sabin strains, in the 

U.S.S.R., where millions of children have received this vaccine,9,10 in 

Czechoslovakiall and in Mexico14,15; with the Koprowski strains in the Belgian congol6 

and in Poland17 ; and with the Lederle strains in South America18 and Central 
A __ ° 19,20 d . d als ° MO t USA 21,22 dOW t ",,.,,rJ.ca an elsewhere, an 0 l.Il l.Ilneso a, ••• , an J.n es 

Berlin.23 

Recently (that is, in 1960) within the United States, two large trials 

emplqying the Lederle vaccine were carried out, one in the city of Miami, 

Florida,24 and another in Ithaca, New York.25 Other large urban trials in 

this country include those carried out with the Sabin strains in the spring of 

1960, in CinCinnati, OhiO,26 and Rochester, New York.25 As a result of this 

experience, mtciJh new information is now available about problems of administration 

of this vaccine both abroad and in the United States. It should be stressed 

that same of the trials were carried out during the off season for poliomyelitis, 

whereas during others, sporadic, or even epidemic, poliomyelitis was present at 

the time of the vaccine field trial. In the latter situation, cases of polio

myelitis are likely to occur after, but not necessarily in relation to vaccination. 

In two of the 1960 trials, -- in Miami24 and West Berlin,23 __ in neither of which 

the Sabin vaccine was uSbd,a problem was encountered in determining whether 

certain postvaccinal cases of poliomyelitis were related to the vaccine or were 

due to wild polioviruses. Evidence concerning this question is currently being 

investigated by various laboratory means. 

Immunizing Capacit,r 

The principle on which the efficacy of live poliovirus vaccines is based is 

similar to that of vaccina·tion against smallpox - namely, that by induction of 

an actual though harmless infection with a live, avirulent virus, related to 

that causing a serious disease, immunity to the serious disease ts also induced. 

The Salk-type vaccine, on the other hand, utilizes killed virus injected as 
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preformed antigen, which stimulates the production of specific antibody. Its 

efficacy presumably lies in the fact that such artificially produced antibody 

limits the spread of poliovirus within the~, thereby preventing significant 

invasion of the central nervous system. There is little evidence that in man 

the usual circulating antibody resulting from killed vaccine induces significant 

resistance against subsequent implantation and multiplication of the virus in 

the alimentary tract. With the live poliovirus vaccine on the other hand, post

vaccinal circulating antibodies are also produced, indicating a general immunity, 

but evidence suggests that in addition a kind of "local resistance" is produced, 

in or neap the wall of the intestinal tract. This resistance may be cellular, 

or it may represent locally concentrated hum9ral antibody, but, in any event, it 

forms a relative barrier against reinfection. Indeed, when reini'ection does 

occur, it is limited in extent and of short duration.27 

The capacity of live poliovirus vaccines to immunize man has been assayed 

by at least two methods: serologic surveys to determine the rates of post

vaccinal conversion from antibody negative to positive, the levels of antibody 

achieved, and the degree of enhacement of already existing antibodies; and field 

observations analyzing the rates of clinical poli~elitis in previously orally 

vaccinated grcaps as compared to appropriate control groups. 

~ ~ postvaccinal conversion. Regarding the first of these methods 

there is reason to believe that the presence of antibodies induced by any of 

these vaccines, alive or dead, is a most valuable measure of their antigeniC 

capacity and, therefore, of immunity. The measure of effectiveness required of 

the oral poliovirus vaccine is that each of its components (Types 1, 2 and 3), 

when given as a monovalent vaccine, should give rise to homologous antibody in 

approximately 90 per cent or more of susceptible subjects. This kind of 

response has been achieved in many trials, including those carried out with the 

Sabin strains in the Soviet union9,10 and in Czechoslovakia,ll in CinCinnati,26 

in New Haven28 and elSel-There. 

The failure of the attenuated poliovirus strains to "take" ina person 

potentially capable of being vaccinated may be due to several circumstances. 

Primarily, the strain !llUst be one with an adequate capacity to infect, it must 

be given in sufficient dosage, and the timing of sequential doses -must be care

fully regulated. Secondarily, various host factors, including age, are involved 

in susceptibility. It is recognized that in some infants under two months of 
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age, the virus may be excreted for weeks after feeding without significant anti-

body rise. It is not yet clear whether this is an actual failure due perhaps 

to immaturity of immune mechanisms or whether high passive maternal antibody 

merely masks a lower level that is being actively produced. In any event, this 

situation apparent\v occurs in a relatively small percentage of this very young 

age group. 

Another reason that may be responsible for a failure to infect is the inter--
ference phenomenon, which may occur when more than one enterovirus is present in 

the alimentary tract at the same time. An example of this is the competition 

between attenuated pOliovirus strains when they are given simultaneously. In 

such cases one strain may win out over the others and may be the only one to 

infect. It has been custOOlary to speak of sllch component strains in a given 

vaccine as being dominant. This is a drawback in the use of the trivalent or 

even a bivalent vaccine. Intertypic interference does not necessarily contra-

indicate the use of all trivalent poliovirus vaccines under all circumstances, 

but it does suggest that such vaccines may have to be given more than once if 

II takes" are to be expected with all three strains. In view of the fact that 

multiple doses of vaccine are required, the monovalent vaccines, or at least a 

monovalent and a bivalent, seem at present to be the best. 

As for the interfering role of coexistent infections with wild enteroviruses 

other than poliovirus, this phenomenon has been encountered repeatedly, parti

cularly in tropical areas,14 and when the virus is given during the summer 

season - the period of high prevalence of such enteroviruses. In some studies 

it has been reported that interference can be overcome by the use of large doses 

of the vaccine. However, the full appreciation of the degree and significance 

of the interference phenomenon, and methods of avojding it, clearly requires 

further study. 

Field evidence of postvaccinal immunity. A final and definitive evaluating 

of the immunogenic capacity of oral vaccines must be based on their ultimate 

effect in controlling or preventing paralytic poliomyelitis as it occurs naturally. 

The number of field trials of sufficient size that have been followed long enough 

to give significant results is small. Furthermore, because of spread of the 

vaccine strains, the designation of control (unvaccinated) groups for comparison 

with the vaccinated population leaves much to be desired. Such comparisons 
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have been reported from various Soviet Republics, where during the first post

vaccination year a sharp reduction in paralytic poliomyelitis was noted in 

orally vaccinated children as compared uith so-called control groups.9,10 

Because of the well known variability of the occurrence of poliomyelitis from 

one season to another in the same community, periods of observation longer than 

one or two years are essential for this kind of evaluation, 

these preliminary assays of the effect of the oral vaccines 

Nevertheless, 

on the local incii-

dence of poliomyelitis are encouraging. There is little reason to believe 

that the early promising results will be reversed, but time will be necessary 

for a final decision here. 

Intrafamilial and Community Spread 

Attenuated poliovirus vaccines induce infections that are not necessarily 

confined to the vaccinated persons but may spread to susceptible contacts in 

the same fashion as infections caused by more virulent polioviruses spread. 

According to Faoc et al,29 the degree of spread of attenuated polioviruses is 

less than that observed with wild polioviruses, but nevertheless the vaccine 

strains may infect, as a result of contact, from 21 to 55 per cent of the sue

ceptible members of a family, and may even cause bri~f reinfection in same 

siblings who already possess homologous antibodies .30 The capacity of an 

attenuated pOliovirus to take (and there are considerable differences in this 

respect among the strains proposed for use in oral vaccines) seems to be 

related to its capacity to spread. Strains that take best spread best, and 

vice versa. One might therefore look upon the dissemination of attenuated 

poliovirus strains mare or less in the same ecologic fashion as one would regard 

any infection spread by contact - namely, the capacity to infect depends ~pon 

the seed, the soil and the climate (that is, on the infectivity of the agent 

and its dosage, the susceptibility of the host, or hosts, and the facilities for 

and the extent of exposure). One epidemiologio feature plays a rather special 

part here, as 

Gard et al.31 
it no doubt does with many other infectious diseases - namely, as 

have noted, it is the young children (between six and eighteen 

months of age) who are most apt to spread the attenuated poliovirus within a 

given famil;y. 

As a result of their capacity to spread, the live poliovirus vaccines in

troduce a new element when it is realized that involuntary vaccination may 

readily occur among the associates of persons vaCCinated. One could indeed 
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ask whether this is or is not desirable. However, from the standpoint of 

preventive medicine, as long as the strains are harmless and the infections 

they reproduce asymptomatic, it is hard to muster cogent arguments against in

vOluntary vaccination of this kind. 

As for the persistence of the vaccine strains in a given communi~, the 

general experience has been that they do not spread far or last long. Further 

studies are indicated here. 

Concept of Eradicating Polioviruses from the Communi5Y 

If it is accepted that a state of resistance can be induced in the human 

alimentary tract as a result of infection with attenuated polioviruses, this 

introduces a new element into programs for the control of poli~elitis. The 

concept postulates that if infection with vaccine strains does indeed render the 

alimentary tract more resistant than has proved to be the case with the killed 

vaccine, the oral vaccine not only would immunize the person vaccinated but also 

could appreciably reduce opportunities for his becoming infected again at some 

future date and, accordingly, lessen the chance for wild polioviruses to spread 

or to persist within the community. Some have even hopefully predicted that 

if oral vaccines are used on a sufficiently wide scale, wild polioviruses might 

be eliminated completely from the vaccinated community. To us this prediction 

seems unlikely. Nevertheless, it is a theoretical goal. To reach or even to 

approach it one would hope to see as many people as possible in a given CQJU1lUnity, 

ranging in age from infancy to young adulthood, receiving the oral vaccine, 

preferably wi thin a short period of time. In other words, this would call for 

community-wide programmes in which everyone in town, of the appropriate age, 

would receive the vaccine more or less simultaneously, for his own benefit as 

well as that of his neighbour. This is perhaps the same goal that is srught 

in connexion with special campaigns to vaccinate against smallpo:x;. With polio

nwelitis, such community-wide campaigns could be followed by a vigorous and 

continued programme for the administration of the oral vaccine to all newborn 

infants to maintain a completely immune population. There have been predictions 

that community-wide oral-vaccination campaigns will not be possible in the 

United States, but many have not agreed with this. It is a problem that might 

well be put to the test in various parta of our country. Our 1961 experience 

in Middletown, Connecticut,28 indicated that it is possible to reach well over 

90% of children under 19 years of age in a well organized communi~ oral vaccine 

campaign. 
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Actually, the contraindications to the use of this prophylactic agent have 

not been determined. The occurrence of certain mild allergic phenomena, notably 

urticaria, has been reported in a very small percentage of peI'sons shortly after 

they have ingested the vaccine. Although these reactions have been recorded in 

some children who are said to be sensitive to penicillin, the amount of penicillin 

in a dose of oral vaccine is so small that penicillin hypersensitivity is not 

regarded as a contraindication. 

The oral vaccine has been given without untoward incidents to premature and 

newborn babies, and the phenomenon of immune tolerance has not been observed.32 - 37 

It has also been given to several hundred pregmmt women. Thousands of others 

have been exposed to vaccinated children. No evidence of ill-effects on the 

mothers or harmful effects on the foGtushas been reported.37 

Theoretically, certain contraindications still require special consider

ation and study before a final opinion can be expressed. Among these are the 

following: 

Tonsillectcmy. There is no evidence to date that removal of tne tonsils 

around the time of oral vaccination has had a~ deleteriOUS effect. However, 

it is believed at present that oral vaccine should not be given to persons who 

have had tonsillectauy within a two-week period nor to a~one on whom tonsil

lectomy is to be performed within two weeks. 

Therapy with steroids. There is no evidence from large field trials that 

oral vaccine given to persons receiving steroids is followed by any ill-effects. 

Therapy with such agents is therefore not a contraindication to vaccination. 

Nevertheless, further observation on this point is thought desirable. 

Acute illness. It is believed that vaccination shruld be delayed in 

persons with obvious acute illness except for those with minor respiratory in-

fections. The purpose of this is to minimize the possibility of erroneously 

attributing naturally occurring poliomyelitis to oral vaccine. 

The following have been considered and classified as not being contrain

dications to vaccination: prematurity; agammaglobulinemia; diphtheria, pertussis 

and tetanus inoculations; smallpooc vaccination; chronic ~ess; and tooth 

extrll.ction. 
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Summary of International Opinions. 

During the past year (1960) there have been a number of national and inter

national conferences dealing with the live poliovirus vaccines. Included among 

these are the conferences held in Newark, New Jersey, in March38 and in Moscow 

in May, the Second International Conference on Live Poliovirus Vaccines, held 

under the auspices of the Pan American Health Organization and the World Health 

Organization, which also met in Washington in June,39 and the Fifth International 

Conference on Poliomyelitis, which met in Copenhagen in July.40 The consensus 

derived £rom these many meetings has been essentially favourable for the live 

poliovirus vaccines. 

Approval for Licensure by the U,S. Public Health Service. 

On the basis of a two-year study of accumulating data by a special committee 

and a summary of the opinions derived £rom the various conferences mentioned 

above the United States Public Health Service announced in August, 1960,41 its 

decision to license for manufacture a live poliovirus vaccine. containing the 

Sabin strains, Rigid specifications for the manufacture of the vaccine were 

also laid down at the time. The criteria on which the strains for the oral 

vaccine were chusen have been already mentioned - namely, low neuro-pathogenicity 

for monkeys, good immunizing effectiveness as determined by a high rate of in

fection and antibody response of about 90 per cent or more when administered as 

a monovalent vaccine, lack of paralytogenic properties in man as determined by 

field trials that have covered a larg·e enough number of triple negative subjects, 

and a number of other features reviewed above, Thus, the whole problem now 

enters upon a new phase - one that calls for new decisions about how the vaccine 

is to be administered, and what kind of integration should be made with the 

existing programmes of Salk-type vaccination, There is universal agreement 

that there should be no break in a continuous programme to ilnmunize against 

paralytic poliomyelitis with the Salk-type vaccine in the United States while 

a new product is being tried out and until it becomes available in adequate supply. 

Problems of Vanufacture. 

It has been hopefully suggested that the cost of the oral polioviTUs vaccine 

will be low, considerably below that of the killed vaccine. Whether this is true 

remains to be seen, for the task of manufacturing this product is not easy. 
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Any live virus vaccine grown in a tissue-culture system that may also allow 

the growth of undesirable extraneous agents, such as simian virus, poses 

CQ1lplex and difficult problens for the manufacturer.42 Rigid requirements 

in terms of isolation and screening of mOnkeys that will provide the cells for 

tissue-culture and continuous testing for purity at each step in the manu

facturing process have been prescribed. As for the form in which the final 

product may be available, two vehicles are now used: the vaccine is mixed 

with cherry syrup just before its administration and is given as a liquid in 

a spoon, or in a medicine dropper to infants; and it is incorporated in small 

pieces of candy. The latter has been the method employed in the extensive 

programme used by the Soviet Union.9 As with other prophylactic agents, the 

techniques currently employed are certainly liable to change. 

Administrative Schedules and Plans. 

Vaccination programmes will be carried out in two ways: 

1) ccrnmunity wide administration over a short period of time such as 

seven days (for each virus type); and 

2) the continuing programme, designed to imnnmize the new m8100ers of 

the population. 

It is recommended that community programmes be carried out in the period 

when the lowest endemic enterovirus rates are to be expected, viz., 1 November 

to 1 June in northern temperate climates. The continuous programme of immuni

zation of newborns (beginning at two months of age) should continue throughout 

the year. 

As to dosage schedules, it Seems likely that rather than a single dose of 

the trivalent vaccine, monovalent oral vaccines will be the method of chOice, 

given in sequential doses of 1 to 5 x 105 PFU of each type, at intervals of 

approximately six weeks; or perhaps monovalent Type 1 followed by a bivalent 

vaccine containing Types 2 and 3. Previous immunization with Salk-type vaccine 

is not a contraindication to the subsequent use of the oral vaccine, - in fact 

quite the opposite. The effect of these two agents in this order may complement 

each other and thus offer what can be called" double protection." 

For infants, Type I should be administered at approximately two months of 

age, followed by Type III, then Type II, at six week intervals. At one year 

of age, one dose of trivalent vaccine would seem advisable. 
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The age group selected to receive oral vaccine in community wide programmes 

in any given area will depend on the :ilnmune status of the population. This 

latter can be assessed by studying the poliovirus neutralizing antibody pattern 

by age group, or by examining the history of policmyelitis in the region. In 

general, the age of the paralytic cases is a good guide: if policmyelitis is 

more or less confined to the infantile age group, then it is the pre-school 

children who should receive vaccine, particularly those one and two years of 

age. If, on the other hand, there are many paralytic cases in young adults, 

vaccine administration should probably cover those two months to fifteen years 

or more. 

The validity of age distribution of reported cases as a method of determin

ing the susceptible age groups in a given population is born out by various anti

body studies carried out in different parts of the world (43,44,45,46) • Thus 

in Egypt (45) and ~lorocco (44), where the disease is found chiefly among infants 

and young children, antibody surveys have demonstrated that close to 100% of 

individuals over four or five years have neutralizing antibodies to all three 

types of poliovirus; they are therefore immune and do not need vaccination. In 

other populations, however, (43,46), older age groups remain susceptible, and 

the age group to be vaccinated rises accordingly. 

However, in planning vaccination prograrrmes (particularly during a period 

of oral vaccine shortage) no matter what the age pattern of paralytic poliO

myelitis has been in the cctnmunity, there would seem to be good reason to con

centrate on vaccinating the young, pre-school children, an age group often hard 

to reach as compared with school children. These young children, aged six 

months to four or five years, account for the greatest number of susceptibles 

in 2!Jl population; most infections will occur among them, although the higher 

paralysis to infection rates in young adults will perhaps bring more infections 

to the surface in areas where susceptible individuals over fifteen years are 

present. Actually, the young children are the chief reservoirs of infection; 

they are the most effective spreaders of virus and are undoubtedly responsible 

for much of the paralytiC disease among adults, a pattern illustrated in a 

number of recent outbreaks. A classic example is the outbreak stemming from 

the nursery school, in which the children develop inapparent infections, carry 

the virus home, and infect their susceptible parents, who come down with para

lytic poliomyelitis (47). With these various points in mind, it seems reasonable 
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to assume that if pre-school children in the community are thoroughly immunized 

with live virus vaccine, and achieve thereby "intestinal resistance" as well as 

antibody :imnnmity, the main blockade to spread of virus would be accomplish.ed. 

Even if a certain number of antibody negative young adults remain in the popu

lation, the risk to them of exposure to wild viruses would be enormously reduced 

if there were no susceptible young children in the population among whom the 

wild polioviruses could circulate. 

CONCLUSIom 

In view of the increas",.ng number of encouraging reporta that have accumu

lated over the last two years, it is now more than likely that when this pro

duct becOlres available, oral poliovirus vaccine will be widely used during the 

coming years. This vaccine has certain advantages in terms of ease of adminis

tx:ation, and more important, it simulates natural infection and therefore pro

vides a more solid type of immunity than does killed poliovirus vaccine. There 

remain many practical questions regarding the best ways in which the oral vaccine 

can be administered. These will no doubt vary in different parts of ~he world 

depending on the immune status of the population as reflected in age-specific 

antibody patterns, the prevalence of endemic enterovirus infections, and the 

degree to which Salk-type vaccine has been used. These pOints should perhaps 

be regarded as details in the midst of a larger problem that has as its objective 

the reduction of paralytic poliomyelitis to the lowest possible min:iJnum by what

ever method or methods may prove to be the most effective. 
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