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The 1965 A2 Influenza Epidemic in the USSR and
the Natural History of Asian Influenza*

V. M. ZDANOV,1 M. K. NESTERENKO, I. V. ANTONOVA,
A. S. GORBUNOVA, V. A. ISAeENKO & I. A. KRASOVSKAJA

An epidemic ofAsian (A2) influenza that occurred in the USSR early in 1965 was the
fourth wave of Asian influenza there since 1957, when the disease became pandemic,
spreading through all countries and continents. The 1965 epidemic was severe, in several
cities even more so than the 1957 pandemic. Study of the antigenic structure of the viruses
isolated during the latest epidemic indicated that the viruses were similar to those isolated
in western Europe in 1964 (A2fEngland 12/64) but that their structure showed a further
shift away from that of the prototype virus (A2/Singapore 1/57). The 1957 and 1959
pandemics followed similar courses, starting in China. The third wave affected Europe.
North Africa and Asia in winter 1960-61, but did not reach the USSR until the following
winter. The fourth wave was more complex, spreading in Asia in 1962-63 and in Europe
and America in 1963-64; it reached the USSR at the beginning of 1965. The way in which
the structure of the A2 virus has changed since 1957 is discussed.

DEVELOPMENT OF THE A2 INFLUENZA EPIDEMIC
IN 1965

The A2 influenza epidemic that developed in 1965
in the USSR was thoroughly studied by the Regional
Influenza Centre of the USSR (Institute of Virology,
Moscow) and its network of peripheral laboratories
(units) situated in different parts of the country
(Fig. 1).
The epidemic began in Leningrad on 4 January

1965, when the incidence of influenza increased two-
fold; further rapid increases occurred on the suc-
ceeding days. This date is, in fact, only an approxi-
mate one, because from late December 1964 some
foci of influenza had occurred among children in
creches and kindergartens. These foci, however, did
not alter the usual seasonal level of influenza and
other acute respiratory diseases in the city until
4 January. The increase in the incidence of influenza
was steep, the peak being reached by 18 January;
thereafter the number of influenza cases decreased
more slowly, the usual level for the city being
reached between 18 and 19 February. Thus the

* Contribution from the D. I. Ivanovskij Institute of
Virology, Academy of Medical Sciences, Moscow, USSR.

I Director of the D. I. Ivanovskij Institute of Virology.

epidemic outbreak of influenza in Leningrad lasted
49 days (Fig. 2). '
Having begun in Leningrad, the epidemic spread

within a short time to many cities of the north-west
part of the country-Pskov, Novgorod, Murmansk
and others. By the end of the second decade (10-day
period) of January, the epidemic wave reached
Moscow and spread to the south, involving cities of
central and southern European Russia (Kaluga,
Ivanovo, Gorki, Volgograd, Rostov-on-Don), the
Ukraine (Kiev, Kharkov) and cities situated along
the Siberian Railway (Sverdlovsk, Omsk, Tomsk,
Irkutsk, Khabarovsk). At the same time, almost all
cities in Estonia (Tallin, Tartu, Pyarnu, Narva) and
the big industrial centres of Kazakhstan (Alma-Ata,
Gur'yev, Aktyubinsk) were affected.

Early in February, influenza spread throughout
almost all the republics of the Soviet Union, the
cities of the Central Asian republics being the last to
suffer (Fig. 3). The high rates of increase and

2 There tend to be delays in the reporting of cases at
weekends so that the number of cases reported on Sundays
is less than the actual incidence on that day and the number
reported on Mondays is greater. For this reason the Sunday
figures have been omitted from Fig. 2, since their inclusion
would suggest a periodical fall in incidence that does not in
fact occur.
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FIG. 1. THE REGIONAL INFLUENZA CENTRE OF THE USSR AND ITS NETWORK OF PERIPHERAL UNITS

FIG. 2. DAILY INCIDENCE OF INFLUENZA IN LENINGRAD AND MOSCOW IN WINTER 1964-65
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FIG. 3
SPREAD OF INFLUENZA THROUGH THE USSR IN 1965

o January A early February
a late January A February

decrease of the epidemic wave were characteristic of
the epidemic, as was the high incidence of influenza
among children, particularly when the epidemic was
increasing in severity. Outbreaks lasted for 25 to 30
days in most of the cities and the epidemic in the
whole country finished early in March.
The outbreak of epidemic influenza in Moscow

began on 18 January, reached its peak by 1 February
and then decreased more gradually, the end of the
outbreak being between 4 and 6 March (Fig. 2).
The epidemic wave in 1965 was fairly intense, and

in several cities the incidence of influenza was as high
as, or higher than, in 1957. This was particularly so
in Novosibirsk (Fig. 4) and Tashkent (Fig. 5). In
Leningrad (Fig. 6) and Moscow (Fig. 7) the increase
in influenza cases in 1965 was less than in 1957 but
greater than in 1959. On the peak epidemic day in
Moscow, morbidity indices per 100 000 population

were: 1624.6 in 1957, 1306.9 in 1959, 653.7 in 1962
and 1479.0 in 1965.

ANTIGENIC STRUCTURE OF INFLUENZA-VIRUS

STRAINS

Influenza-virus strains isolated during the present
epidemic were of the A2 type and formed a clear-cut
group with similar antigenic structures and other
biological properties. They were difficult to isolate
because of their low haemagglutinating titres, so that
the presence of the virus could often be detected only
in undiluted allantoic fluid, and a certain proportion
of the strains was lost in further passages. Never-
theless, the Regional Influenza Centre has now at its
disposal many dozens of strains isolated in Moscow,
Leningrad, and the other cities where the peripheral
laboratory units are situated.
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FIG. 4
MONTHLY INCIDENCE OF INFLUENZA AND ACUTE RESPIRATORY DISEASES IN THE

NOVOSIBIRSK DISTRICT 1957-65
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Almost all these viruses are inhibitor-sensitive, but
one strain, A2/Moscow/51/65, was subdivided into
two clones: one inhibitor-sensitive, the other inhi-
bitor-resistant. Serologically they represent a uni-
form group (see the table).

In our laboratory, sera ofimmune rats are used for
the identification of influenza-virus strains. They

D J D J D J D
1962 1963 1964 1965

give similar results to ferret sera, although the anti-
body titres are usually lower than in sera from
ferrets immunized with the same viruses.
The data in the table show that the viruses isolated

in 1965 most closely resemble the strain A2/England
12/64 and differ markedly from the earlier viruses of
this set, particularly from the prototype virus,

FIG. 5
MONTHLY INCIDENCE OF INFLUENZA AND ACUTE RESPIRATORY DISEASES IN TASHKENT 1957-5
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FIG. 6
MONTHLY INCIDENCE OF INFLUENZA AND ACUTE RESPIRATORY DISEASES IN LENINGRAD 1957-65
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A2/Singapore 1/57. One can therefore conclude that shift away from that of the prototype virus. This
the viruses that recently caused the epidemic are conclusion stems from the fact that the A2/England
similar to the strains isolated in 1964 in western 12/64 serum neutralizes the viruses isolated in 1965
Europe but that their structure shows a further only to 1/4 or 1/8 of the titre.

FIG. 7

MONTHLY INCIDENCE OF INFLUENZA AND ACUTE RESPIRATORY DISEASES IN MOSCOW 1957-65
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ANTIGENIC STRUCTURE OF INFLUENZA A2 VIRUSES ISOLATED IN 1965 AS COMPARED
WITH PRECEDING VARIANTS IN HAEMAGGLUTINATION-INHIBITION TEST

Strain tested

A2/Singapore 1/57

A2/Frunze 3/59

A2/Moscow Kor/62

A2/Netherlands 65/63

A2/England 12/64

A2/Leningrad 29/65

A2/Leningrad 39/65

A2/Leningrad 107/65

A2/Moscow 51/65

A2/Moscow 53/65

A2/Moscow 54/65

A2/Moscow 56/65

A2/Moscow 61/65

A2/Tashkent 1/65

A2/Gorki 10/65

A2/Gorki 62/65

A2/Singapore
1/57

320

320

80

160

40

40

20

20

40

40

40

40

20

40

40

40

Haemagglutination-inhibition titre a with sera of

A2/Frunze
3/59 b

320

320

80

160

40

40

20

NT

40

NT

NT

NT

NT

NT

NT

NT

A2/Moscow
Kor/62

40

40

320

160

80

40

40

40

80

80

40

80

80

80

80

80

a Figures show denominators of haemagglutination-inhibition titres.
b NT = not tested.

Through the well-organized co-operation between
the World Influenza Centre in London, the WHO
national influenza centres and certain other national
influenza centres, we were able to send recently
isolated strains to many countries and to obtain from
London (Dr H. G. Pereira) and Oslo (Dr A. Harboe)
the results of their comparative studies, which agreed
entirely with our own. According to Dr H. G. Pereira,
" the 1965 A2 strains, though close to the variant
represented by A2/England 12/64, may be showing
a very slight shift away from it ". Similar data were

obtained by Dr A. Harboe.

NATURAL HISTORY OF ASIAN INFLUENZA

It is worth while to survey the natural history of
Asian influenza in order to obtain a better under-
standing of the reasons for its recent epidemic
appearance.
The 1957 influenza pandemic, which started in

China and then spread throughout the world, was

caused by a new variant of influenza A virus, which
was named influenza A2 or Asian influenza virus.
Within an eight-month period the pandemic wave
affected countries in all continents. The second
wave of Asian influenza followed a similar pattern
and, one-and-a-half years later, by the winter of
1959, had also spread through all the continents.
The later epidemic waves of A2 influenza ran a

somewhat different course. The third wave affected
the countries of Europe, North America and Asia in
the winter of 1960-61, but in the USSR it was
delayed and did not appear until the following
winter. The fourth wave appeared in Europe, North
America and Asia in the winter of 1963-64, but no
increase in the normal incidence of influenza was
observed in the USSR until the A2 epidemic early in
1965 described in this paper. A similar epidemic
occurred at approximately the same time in eastern
Germany and it was possible to compare the data
obtained in the two countries at a discussion in
Moscow with Professor T. Kima (East Berlin).

A2/England
12/64

40

20

80

80

320

80

40

40

80

80

40

80

40

80

80

80

A2/Moscow
51/65

20

20

80

40

80

160

80

80

160

160

160

160

80

160

160

160
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It was established that the A2 influenza epidemic
in 1964, which affected all the countries of western
Europe, did not reach eastern Germany. However,
at the end of spring (April and May 1964) scattered
outbreaks of influenza among children occurred in
the central and southern regions of the country. By
the beginning of the summer they had died out but
recommenced in late November and December.
Early in January 1965, when the children returned
to school after the vacation, A2 influenza became
epidemic, having spread throughout the country.
The data obtained in eastern Germany and in the

USSR enable us to put forward two hypotheses:
(a) the 1965 epidemic wave started simultaneously

in both countries,
(b) the 1965 epidemic in the USSR was a con-

tinuation of the influenza wave in eastern Germany,
which, in its turn, was derived from the 1963-64
epidemic in western Europe.
The 1965 influenza A2 wave in the USSR did not

die out there but spread to several European coun-
tries-Finland, Sweden, Poland, Romania, Hungary,
and the Netherlands-but the incidence in these
countries was lower than in the USSR. An epidemic
increase of influenza was observed in the USA and
in the USSR simultaneously (see the WHO Weekly
Epidemiological Record for the early months of
1965).
Consideration of the information available on the

recent and earlier epidemics of A2 influenza throws
some light on the natural history of Asian influenza.

It originated with the appearance, in spring 1957,
of the mutant virus A2 in eastern Asia, probably
somewhere in central or northern China. Because it
was mutant, with an antigenic structure quite diffe-
rent from that of its predecessors, the A2 virus was
not hindered by the herd immunity that earlier
viruses had provided and it was able to spread
rapidly throughout the world. Even in the summer
months, which are unfavourable for the spread of
influenza, there were outbreaks in countries of the
northern hemisphere, including the USSR (see the
initial parts of Fig. 4-7). The pandemic exhibited
two peaks in the USSR in 1957-one in spring and
summer, the other in autumn-the first being the
higher in some parts of the country (see Fig. 5).
A new epidemic wave appeared 12-18 months later.

It was considerably smaller, especially in cities where
the previous pandemic wave had occurred not in
spring but in autumn of 1957. The viruses isolated
from this epidemic were antigenically identical with

the 1957 prototype viruses. One may assume that
this wave was due to a lack of immunity in the popu-
lation and that it greatly extended the immunity to
the 1957 prototype A2 influenza viruses.
Two further epidemic cycles occurred in the

USSR, at three-year intervals, as in the years after
the establishmient of virus A and virus Al. It is
postulated that these further epidemics were due to
changes in the antigenic structure of virus A2.
The epidemic wave in the winter of 1961-62 can be

considered as a continuation and further develop-
ment of the epidemic that had spread through
Europe, Asia and America in the winter of 1960-61.
So far we have not had at our disposal influenza
virus strains isolated in Europe in 1961-62, but some
information was obtained from a study of the strains
from subsequent epidemics. The viruses isolated
during the epidemic in the USSR (strain A2/Moscow
Kor/62) were related to the viruses isolated in
western Europe (strain A2/Netherlands 65/63),
though there were slight differences in antigenic
structure. The absence of synchronization through-
out the world in the development of this prolonged
epidemic wave, which lasted 12-14 months, might be
reflected in the detection of antigenic differences
between the viruses isolated at the beginning
(western Europe) and the end (USSR). Another
pecularity of the viruses isolated at that time was the
high proportion of inhibitor-sensitive strains among
them, whereas in 1957 sensitive and resistant strains
were isolated with equal frequency.
A tendency to the asynchronous spread of epi-

demic waves and to further shifts of the antigenic
structure of the viruses causing the epidemics was
even more markedly apparent during the last
epidemic wave, which spread in Asia (1962-63),
Europe and America (1963-64) and the USSR
( 964-65). These were three consecutive, though
closely connected, waves, each caused by new
variants of A2 influenza virus (A2/England 12/64,
A2/Moscow 51/65). A high sensitivity to inhibitors
is a characteristic property of these viruses.

This prolonged and complex wave did not have a
single epicentre. At the beginning its epicentre was
probably east Asia (unfortunately we do not have
information on the antigenic structure of the viruses
isolated in this region in 1962-63). The second epi-
centre appears to have been western Europe or
America or both (prototype virus strain A2/England
12/64). The third epicentre was Leningrad or,
perhaps, eastern Germany. The fact that the proto-
type virus of this wave (A2/Moscow 51/65) had
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antigenic differences from its direct predecessor
(A2/England 12/64) explains the "reverse effect"
of this wave, which spread to countries neigh-
bouring the USSR which only shortly before had
experienced the epidemic wave caused by the
A2/England 12/64 virus.
Our considerations of the natural history of Asian

influenza are an attempt to understand how this
unique type of global infection develops. It exists not

as a sum of isolated occurrences but as an infection
of mankind as a whole. We recognize the tentative
nature of some of the statements we have put
forward. We have done this to promote discussion
on the subject and to point to the need for an
elaborated and intensified programme of co-
operative international studies within the framework
of the Virus Reference Centres of the World Health
Organization.

RIESUMI

Depuis qu'elle debuta en Chine en 1957, la pandemie
grippale s'est manifest&e par quatre vagues successives.
Dans plusieurs viHles de 1'URSS la derniere pouss6e
6pid6mique, celle de 1965, fut meme plus grave que celle
de 1957. Les souches de virus isolees en 1965 forment un
groupe bien defini, avec des structures antigeniques et
des proprietes biologiques semblables. Ce sont des virus
grippaux de type A2 dont plusieurs dizaines de souches
ont 6te isol6es a Moscou, a Leningrad ou dans des labo-
ratoires p6ripheriques. Elles sont tres proches de la
souche A2/England 12/64 mais different fortement des
premiers virus de cette serie et, en particulier, du pro-
totype A2/Singapore 1/57. Grace a la liaison existant
entre le Centre mondial de la Grippe, a Londres, les
centres nationaux de la grippe design6s par 1'OMS et
certains autres centres nationaux, des etudes compara-
tives ont confirme les differences tres l6geres existant
entre les souches A2 isolees en 1965 et la variante
A2/England 12/64.

Les auteurs retracent succintement l'6volution naturelle
de la grippe asiatique au cours des dernieres ann6es.
La pand6mie de 1957 etait due a une nouvelle variante
du virus grippal A, le virus grippal A2 ou virus de la
grippe asiatique. En huit mois, elle atteignit des pays de
tous les continents. La deuxieme vague suivit une evolu-

tion semblable durant 1'hiver de 1959. La troisieme
toucha les pays d'Europe, d'Amerique du Nord et d'Asie
au cours de l'hiver de 1960-1961 et n'atteignit 1'URSS
que 1'hiver suivant. La quatrieme vague apparut en
Europe, en Amerique du Nord et en Asie au cours de
l'hiver de 1963-1964 mais l'incidence normale de la
grippe ne fut pas modifi6e en URSS avant le debut
de 1965. L'evolution fut semblable en Allemagne
orientale.
En 1957, le mutant A2, en raison de sa structure anti-

g6nique tout a fait diff6rente de celle des virus qui
l'avaient precede, fut capable de se repandre largement
dans le monde entier, meme durant les mois peu favo-
rables a sa propagation. La vague epid6mique qui suivit
fut d'importance moindre, en particulier dans les villes
ou la premiere vague etait apparue en automne 1957.
On peut avancer que les deux vagues 6pid6miques qui
toucherent 1'URSS ensuite furent rendues possibles
grace a des modifications de la structure antigenique du
virus A2.
Le decalage entre les epidemies d'URSS et d'Europe

explique que des modifications antigeniques du virus
aient pu apparaitre et qu'elles aient permis que 1'epi-
demie se manifeste & nouveau dans des pays voisins d6ja
touches pr6c6demment.
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