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SYNOPSIS

The author reports on the effect of a previous attack of influenza
caused by virus Al on susceptibility to virus A2 in the light of
analyses made of the rate of sickness from influenza and acute
catarrhs of the respiratory tract in a ball-bearing factory in the
USSR in 1957. There were spring and summer rises in sickness
and an autumn epidemic.

In the summer rise, caused by A2 virus, the sickness rate for
those who had been ill in the spring (with Al influenza) was about
half (4.7%) that for those who had not been affected in the spring
(10.5 %), but this was clearly an unstable and short-lived immunity
as by the time of the autumn A2 epidemic the rate for those sick
in the spring rose to 21.1 % although this was still 1.6 times lower
than that for those who had not been ill either in the spring or
in the summer.

Vaccination with a polyvalent vaccine (A, Al and B strains) was
partially effective in the summer epidemic, but slightly less so than
seroprophylaxis with the same strains conducted in October. This
also seems to indicate the working of the same phenomenon of
partial immunity derived from an old variety of influenza virus
of the same serological type as that causing an outbreak not long
beforehand.

It is now clearly established that in people who have suffered from
influenza an acquired immunity is built up which lasts from two to three
years. At the same time the laws governing the natural variation of the
influenza virus have been widely studied. Research has shown that changes
in the antigenic structure of the virus occur under the influence of herd
immunity (Gavrilov; Lusyanina; Zhdanov). In fact, after an epidemic,
the majority of the population becomes immune to the serological types
of influenza virus which caused the infection. Its circulation in such a
community forces the virus to adapt itself to these new conditions by
changing its antigenic structure.

However, there is hardly any information available concerning the
degree to which the susceptibility of people to a new variety or type of
virus in the same evolutionary series (e.g., influenza virus A) is affected by
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a recent illness caused by an old variety or type. Obviously it can be con-
sidered to have some influence; this is indicated indirectly by the presence
of an anamnestic immunological reaction (Zhadnov; Zakstelskaya &
Ritova) and by the partial effectiveness, established in 1949, of a vaccine
made from type A virus during an outbreak of influenza caused by an
Al virus (Smorodintsev & Chalkina; Ansheless).

An analysis of the rate of sickness from influenza and acute catarrhs
of the respiratory tract during 1957 in the staff of the First State Ball-
bearing Factory, who were kept under observation by our Institute, has
enabled us to throw a certain amount of light on this problem.

In 1957 two small rises in the sickness rate were observed at the factory
(from 25 March to 30 April and from 10 June to 25 July) and a serious
outbreak of influenza occurred in October and the beginning of November.
The peculiarity of this change in the sickness rate lay in the fact that all
three rises were caused by viruses of the A group; the spring rise was
caused by an Al virus, similar to A/Netherlands/56, whereas the summer
rise and the autumn epidemic were caused by pandemic A2 influenza virus.'

Thus, as a result of the epidemiological situation described earlier we
were able to determine the amount of sickness due to A2 virus among
those persons who fell ill and who had not suffered 2-5 months before
from Al influenza.

Since we could not make laboratory tests for all the influenza patients,
the sickness rate was calculated from the number of sickness cards marked
" influenza " and " acute catarrh of the respiratory tract " issued to the
workers of the factory during the two rises in the sickness rate and the
influenza epidemic.

The figures for sickness in this factory during the spring outbreak are
1220 cases, or 8.1 %. Among these persons, 57 (4.7%) were ill a second time
during the summer rise, and 245 (21.1 % of the 1163 persons who were
ill in the spring but not in the summer) fell ill for the second time during
the autumn epidemic. The total sickness rate for those who were ill twice
was 24.7 %.

The number of persons who were not ill in the spring totalled 13 852; of
these, 1452 (10.5 %) developed influenza or catarrh of the upper respiratory
tract in the summer rise. Of the 12 315 persons who were not ill either in
spring or in summer, 4149 (33.7 %) fell ill in the autumn. The total sickness
rate for those who were sick in the summer or autumn only was 40.4 %.

Thus the sickness rate observed during the summer rise among those
who had been ill in the spring (4.7%) was approximately half that among

IThe etiology of these rises in the sickness rate was established by studying the antigenic structure
of influenza virus strains isolated from the nasopharyngeal washings of sick workers and by investigating
paired blood sera. The antigenic structure of virus strains was studied by cross haemagglutination-inhibition
tests. Two strains investigated were isolated in April, seven in June-July and three in October. During
the spring rise in the sickness rate, a rise in the titre of haemagglutination-inhibiting antibodies to the Al
type of influenza virus was discovered in 45 out of 111 paired sera from patients. During the summer rise
and the autumn epidemic a rise in antibodies to type A2 virus was discovered in 40 paired sera out of 77
examined.
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persons who had not been ill during the spring rise caused by Al virus
(10.5%). Consequently a certain resistance to A2 influenza was noted
among persons who had been ill not long before (2-3 months) during the
outbreak caused by Al virus. However, this resistance to a new type of
virus of the same evolutionary series is unstable and diminishes con-
siderably more quickly than the usual immunity to influenza. This becomes
clear if we take into account the fact that after only three months, during
the autumn outbreak, the level of sickness among persons who had been ill
in the spring outbreak became considerably higher (21.1 %) although it
was still 1.6 times lower than the level of sickness observed among workers
who had not contracted influenza in the spring or summer (33.7 %).

It is the existence of this resistance which is obviously responsible for
the figures noted showing a certain degree of effectiveness still remaining
after vaccination with a vaccine against type A virus in 1949 11/2 months
before an outbreak of type Al influenza. From this point of view the data
we obtained concerning the partial effectiveness of the polyvalent vaccine,
consisting of strains of type A, Al and B, during the summer rise in the
sickness rate caused by type A2 virus become intelligible (see the table).

EFFECTIVENESS OF POLYVALENT VACCINE AND POLYVALENT SERUM AGAINST
A, Al AND B INFLUENZA VIRUSES IN 1957

Vaccinated Unvaccinated

Product ereIndex of
(peri.od of average averge effective-

observation) total number unfitneof percentage total number dunfitnes percentage ness

for work illl for work il

Mechnikov
Institute
vaccine (10 2 471 251 5.3 10.0 2 528 343 5.3 13.6 1.4
June to 24
July 1957)

Mechnikov
Institute
serum (21- 214 6 4.3 2.8 134 7 8.4 5.2 1.9
27 October
1957)

Seroprophylaxis also proved effective. This was carried out during
the autumn outbreak of influenza, a polyvalent serum against A, Al and B
viruses being used. As will be seen from the table the serum was more
effective, reducing the sickness rate by 1.9 times. At the same time it was
noted that among the workers who contracted influenza and who had
previously been given a prophylactic dose of anti-influenza serum the average
duration of illness was only half of that noted in other cases.

Thus, although the indices given in this paper are of only relative
significance-i.e., although the sickness rate was calculated from the
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total of clinically diagnosed cases of influenza and acute catarrh of the
respiratory tract-there is every reason to consider the fact established
that a certain short-lived resistance to a new type of influenza virus exists
in people who not long before have suffered from influenza caused by an
old variety of virus of the same serological group or have been inoculated
with a vaccine containing such a virus. This must be taken into account
in settling a number of questions.

In the first place this factor, together with others, obviously helps to
explain the known insusceptibility of part of the population to a new type
of virus and the fact that even during the A2 epidemic in 1957 only 40 %-60%
of the population fell ill.

In the second place the resistance must be allowed for in making an
epidemiological assessment of the influenza sickness rate. Thus the lower
sickness rate noted during the summer rise among persons who had been
ill in April could have led to the conclusion that both the spring and the
summer rises were caused by one and the same virus. However, laboratory
investigations showed that this was not the case.

In the third place, experience shows that, in view of the existence of
this resistance, the use of seroprophylaxis and serotherapy with a dried
polyvalent serum against old strains during an outbreak caused by a new
variety or type of virus of the same evolutionary series and serological
group is rational and to be recommended.

Again, vaccination with these old strains also has some effect if it is
carried not long (1-4 months) before a fresh epidemic.

RESUME

11 est maintenant etabli qu'une attaque de grippe confere une immunite qui peut durer
2-3 ans. L'auteur a cherche a determiner si une attaque de grippe Al protegeait contre le
virus A2 de la recente pandemie. Une enquete a e faite sur le taux de morbidite par
grippe ou affections aigues des voies respiratoires, dans une usine, en URSS. La courbe de
morbidite pour 1957 presentait deux clochers (au printemps et en ete); une epidemie a
sevi en automne.

Lors du maximum de l'ete, dont le virus A2 etait responsable, le taux de morbidite
parmi les personnes qui avaient contracte au printemps l'infection a virus Al, etait a peu
pres la moitie de ce qu'il etait parmi les groupes n'ayant pas e atteints de grippe. L'immu-
nite, il est vrai, a e de breve duree. Lors de la pandemie d'automne a virus A2, 21 % des
malades du printemps furent atteints. La proportion etait 1,6 fois plus elevee dans les
groupes n'ayant eu ni la grippe de printemps ni celle d'te.

La vaccination effectuee avec un polyvaccin (A, Al, B) a montre une certaine efficacite
en e, mais moindre que celle du serum homologue administre en octobre.

On peut considerer comme etabli qu'une certaine et breve - resistance a un
nouveau type de virus existe chez les personnes qui ont e atteintes peu auparavant d'une
infection due a un virus du meme groupe serologique ou vaccinees au moyen d'un tel virus.
Cela permet d'expliquer la resistance partielle de la population a un nouveau type de virus
et le fait, par exemple, que 40-60 % seulement de la population a contracte l'infection par
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le virus A2 de 1957. De plus, cette immunisation partielle justifie 1'emploi d'un serum
polyvalent desseche, contenant les types des epidemies precedentes, causees par un virus
de meme type et de la meme serie evolutive. La vaccination avec ces souches anciennes
n'est efficace que si elle est pratiquee peu avant l'epidemie (1-4 mois).
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