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A number of papers on field trials of live attenuated poliovirus vaccine 

have been published. Most of them were presented at the WashingYm International 

Conferences in 1959 and 1960. The consensus of opinion was that the results 

obtained may be considered as proving the safety as well as efficacy of the 

yaccine~ 

I would like to discuss here the two largest mass immunization campaigns 

carried out in the USSR and in Poland, the results of which have not yet been 

published. 

A vaccin!ltion campaign was carried out in the USSR fran January to 

December 1959. About 15 million people aged from 2 monohs to 45 years were 

immunized. The vaccine was made from Sabin's strains type 1, 2 and,3. The 

experiment demonstrated the safety and high degree of immunogenic properties 

of the vaccine, and a decrease in the polio incidence rate. 

On the basis of these observations the USSR Ministry of Health issued - in 

December 1959 - a decision to immunize against polio the total populatio.m in 

the age group 2 months - 20 years. 

In 1960, from January to November, 74,250,000 persons of the above-mentioned 

age group were vaccinated. About 5,000,000 individuals of higher age groups 

(over 20 years) were also immunized. 
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Attention should be called to the fact that the period most extensively 

used for action was that beginning in January and ending 1 July. The 

following results could be ascertained I 

(1) No seasonal increase in the polio attack rate was seen. 

(2) On the contrary, a clearly decreased incidence (3 to 5 times), 

as compared with that of the preceding years, was noted. 

As a control, in some provinces (oblasts) the inactivated Salk vaccine 

was used and no seasonal decrease but a distinct rise in the polio attack 

rate became apparent. These observations were conducted in the Krasnodar 

Region, the Far East Maritime Province,and in the Oblast of Leningrad, with 

a total pOFulation of 6,505,000. 

USSR research wprle rs consider that it will be possible to eradicate 

the disease completely in the territory of the Soviet Union by way of a 

further systematic use of the live vaccine. 

The campaign already carried out has demonstrated the safety and 

effectiveness of the vaccine prepared with Sabin's strains (M.P. Chumakov and 

co-workers - document WHO/BS/IR/95, 12 November 1960). 

In Poland, after a preliminary trial made in 1958, a mass vaccination 

campaign started in 1952 and continued in 1960. The vaccine used has been 

prepared with Koprowski's strains type 1. (C::AT) and type 3 (Fox). The 

number vaccinated with type 1 amounted to 7,239,000. The age of those 

vaccinated varied from 6 months to 15 years, and represented 80.J~ of the 

total population in this age group. The corresponding figures for type 3 

(Fox) were: 6,818,000 and 76% respectively. 

The conversion rate for particular types varied wi thin the limits fram 

80.8% to 94.0%. From the epidemiological point of view the efficacy of 

immunization with type 1 and 3 averaged 83.8% for the country as a whole. 

The efficacy of the vaccine can be best demonstrated by comparison of 

the incidence rate with those reported in the previous years. 

In 1951 Poland had a heavy epidemic of polio with an incidence rate of 

12.7 per 100,000. The after~pidemic period which lasted up to 1958 had a 

much lower incidence rate of the disease, varying from h.l to 8.9. Then,in 

1958, Poland experienced the most severe epidemic of polio it had ever had, 
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and the att~~k rate rose to 21.1. In 1959 the epidemic decreased and the 

incidence rate fell to 3.4. This trend not only continued in 1960 but was 

even much more pronounced.1 in all only 275 cases of polio were reported 

(0. 9
0 /0000) and the dea ths numbered 22. 

It follows from the analysis given above, that in 1960 the epidemic 

situation was much more satisfactory than in any year of the last decade. 

The attack rate (0.9 per 100,000) decreased almost 9 times, if compared with 

the median for the years 1951-1959 (7.9) and was 4 times lower than the 

minimum incidence of the period in question (3.8). The mortalit,y rate 

(0. 07 per 100,000) was as much as 7 time s lower than the median (0.48), and 

over 3 times lower than the minimum mortality registered in the last decade 

(0.24). 

Thus, the large-scale immunization campaign performed in Poland 

confirmed the high immuno-genic properties of the strains used as well as 

the effectiveness of the procedure from the epidemiological point of view. 

It should be added that the strain type 3 (Fox) seems to us to be 

labile and furthet' investigations are needed in order to establish the 

conditions under which this strain may be used for mass vaccinati~ 

(F. Prz:esmycki, J. Kostrzewski and co-workers). 

In an analysis of the scientific and practical experience gained 

during both vaccination campaigns attention should be turned particularly 

tOI 

(1) The problem of combined vaccination. 

(2) Safety of the vaccine, 

(3) Duration of immunity. 

(4) Interference. 

(5) Epidemiological value of immunization. 

The Problem of Combined Vaccination 

At present in quite a number of rountries, the vaccination against polil! 

is performed in two stages. The youngest members of the population are 

vaccinated twice with the inactivated Salk's vaccine: 1 ml of vaccine sub

cutaneously for each shot. Then, this is followed by immunization with the 

live vaccine. As a reason for this procedure it is suggested that the most 
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susceptible part of the population should be pre-vaccinated prior to the 

per os immunization with the live vaccine. Moreover, this procedure 

prepares the organism for a more rapid and more lasting immunization after 

the administration of the live vaccine. 

Is this point of view a right one? To give a decisive answer to the 

question is rather difficult at the moment. However, we decided to adopt 

this method in this country for the period of the next few years. 

Safety of Vaccine 

The safety of a vaccine may be considered under two aspects I 

(a) Its direct influence upon the body immunized. 

(b) Fos sible ac ti vat ion of the virus after passages through the 

human organism. 

(a) Although in the light of all vaccination campaigns the harmlessness 

of the strains used has been emphasized, there is a possibility of the 

appearance of single cases of polio as a result of the poor physiological 

condition (fatigue, injuries, other diseases) of the organism immunized. 

Murray and his collaborators have demonstrated that all the strains hitherto 

used maintain a remnant pathogenity for monkeys. Well-known vaccines 

containing the live vaccine e.g. smallpox vaccine, may be followed 1::u such 

complication as encephalitis or generalized vaccinia. The importance of 

this fact has been stressed by Anderson in his report. The possible action 

of two viruses e.g. the action of the poliovirus and the Echo or Coxsackie 

virus should also be taken irito account. This was suggestad in papers by 

Dalldorf. 

It seems that this kind of complication, however rare, is possible 

and it should not be regarded as an argument against vaccination with the 

live poliovirus. 

Sabin and other workers believe that simian viruses, except virus B, 

are apathogenic for human beings as even anti-bodies do not appear after an 

oral introduction of the virus. 

But, mass introduction of simian viruses along with the vaccine int" 

the human population may result in activation of primarity apathogenic ~iruses 

to such an extent as to produce clinical symptoms of their own. Indications 

have already been given that some of the simian viruses may be responsible 

for short outbreaks of fever (Murray). 
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The problem of simian viruses is closely related to that of methods 

of live vaccine manufacture particularly to the use of tissues which are 

not infected with simian viruses. 

(b) The investigatiuns of several research workers seem to indicate 

that although the viruses used for the production of the live vaccine have 

genetic stability the period of observation is too short to warrant a 

negative conclusion on the possibility of an increase of pathogenicity of 

the vaccine viruses in the course of passages through a number of individuals. 

During the two mass vaccination campaigns discussed above, in which 

about 100,000,000 people were immunized, no strains appeared which could be 

held responsible for an epidemic or a focus. In consequence it should be 

considered advisable to shorten as far as possible the period of vaccination 

campaigns, and to jllllTlunize in a short time the maximum number of persons 

assigned for vaccination. In this way only would it be possible to avoid 

multiple passages. Individual vaccination of small groups may be dangerous. 

Duration of immunity 

TWo aspects of this prOblem should be considered I 

(1) Humoral immunity, and 

(2) Intestinal immunity. 

As far as humoral immunity is concerned it is not yet settled whether 

a single dose of any type of vaccine provides for an immunity of long duration, 

or whe ther revac cina tion should be recommended. The investigations of 

Koprowski and col. indicated that after a single dose anti-bodies for type 2 

(strain TN) kept UP during 10 year·s. Further investigations of Koprowski on 

the immunization with type 1 (CHAT) established that after a period of 2 - 4 
years the high titer of sera could still be ascertained. 

We are not yet in a position to give a decisive answer to the question 

whether better results may be obtained with a monovalent vaccine or with a 

mixture of types and, if so, of which ones. 

Also the mechanism of intestinal immunity is not sufficiently elucidated. 

It has resulted from a number of observations that intestinal immunity following 

natural infection or administration of live vaccine doev exist within certaia 

limits. However, if a very large dose of vaccine is given, the immunity may 

be broken and in a high percentage of cases the virus may multiply in the 

intestines of va.ccinated people. 
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Thus the question arises whether the intestinal immunity has an actual 

being, or whether irrumunity depends upon humoral antibodies, or on a latent 

int'ection. The vaccine introduced per os provides for the formation ot' 

antibodies in negative individuals, and their rise in those who hitherto 

have had antibodies. But, why the antibodies formed with the help of the 

inactivated vaccine do not hamper the development of the virus in the 

int€stines. 

Sabin's studies disclosed the difference between the structure of anti

bodies received with the aid of inactivated v~ccines, and those gained with 

the help of the live vaccine. According to Sabin antibodies received with 

the help of the inactivated vaccine have a low avidity for the virus; on the 

contrary, antibodies appearing as a result of a natural infection or under 

the influence of the live vaccine have a high avidity for the virus. Possibly 

a virus in the latent state installs itselt' in the intestines, or strictly 

speaking in the epithelium, and hinders the penetration of wild polioviruses 

into the cells of the intestines. 

Interference 

The role played in the immunization process, by the presence of other enter~-

viruses in the intestines, is not sufficiently clear as yet. Although the 

isolation of vaccine viruses in the presence of other enteroviruses is restrained, 

the conversion rate in these cases - as has been shown by the investigations 

carried out by Sallin and ourselves - is high and approaches the rate acquired 

in the absence of enteroviruses in intestines. 

Another problem, the role of other enteroviruses in intestines of the 

immunized against polio, should be considered. It seems that in the absence 

of the'poliovirus other enteroviruses find in the intestines more suitable 

conditions for development. 

Epidemiological Evaluation 

The epidemiological evaluation of the two above-named vaccination campaigns 

carried out during one year after vaccination has given positive results and 

demonstrated a decrease in the incidence rate from 3 to 4 times and the lack of 

the seasonal increase in the attack rate. However, this is too short a period 

for a decisive answer to the question whether the live vaccine provides an 

immunity for a longer period ot' time. 
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It seems to me that the final answer may be given af'ter a period of' 

at least 4 - 5 years if' new-born children are systematically vaccinated 

against polio. Also we do not know at present the role possibly played 

by other enteroviruses as well as simian viruses. 

On the basis of personal experience my estimation in regard to the 

administration of the live vaccine is a positive one. However, there are 

several problems requiring eluCidation, in the first place the problem of 

the genetic stability of strains. 


