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SYNOPSIS

The Czechoslovak Influenza Centre, which was set up in 1956,
is attached to the Institute of Epidemiology and Microbiology at
Prague and is supported in its activity by 15 virological laboratories
situated in various parts of Czechoslovakia, which perform sero-
logical investigations of influenza and virus isolations.

The first isolations of A2 influenza viruses in Czechoslovakia
were made towards the end of May 1957. At the end of that year
and early in 1958, B viruses were also isolated in several regions of
Czechoslovakia, although the A2 viruses were more frequently
encountered. The newly isolated B strains differed from those
circulating in the country five years previously, and were added in
1958 to what had been a monovalent A2 vaccine.

Favourable preliminary experiments were made in 1957-58
with the use of immune horse serum for influenza prophylaxis.

The Czechoslovak Influenza Centre has taken part in an inter-
national investigation of animal sera (largely horse and swine) for
the presence of influenza antibodies. In this work, use has been
made of the the virus A-equi/Prahal56, which was isolated by
workers from the Centre.

The Czechoslovak Influenza Centre, which is attached to the Institute
of Epidemiology and Microbiology in Prague, was founded in 1956. In
the same year a special training course was started for workers of the regional
hygiene and epidemiology stations with a view to establishing a standard
technique for isolation of ipluenza virus and for serological examinations.
The standardization of the work of the laboratories is ensured by the use
of standard strains, antigens and sera. Thus by 1957 the scientific work of
the Influenza Centre was already b-ing supported by 15 virological labora-
tories in different parts of Czechoslovakia, 11 being attached to the regional
hygiene and epidemiology stations and two to university institutes, a
further two being laboratories of military institutes. At the same time the
Centre works in close collaboration with the Virological Institute of the

* Director, Institute of Epidemiology and Microbiology; Professor of Epidemiology, Charles University,
Prague.

746 -325-



K. RA§KA AND OTHERS

Czechoslovak Academy of Sciences in Bratislava and with the Institute of
Sera and Vaccines in Prague.

The activity of the Centre as well as of the peripheral influenza labora-
tories is directed in the first place to the systematic following of the incidence
of influenza in the different regions of Czechoslovakia by means of serolo-
gical examinations and, especially, by isolation of influenza strains.

Strains isolated in peripheral laboratories are forwarded to the Influenza
Centre for verification or identification. When virus strains with different
or new properties are isolated, they may be sent to the Institute of Sera and
Vaccines for the preparation of vaccines or sera.
A survey of the work of the Czechoslovak Influenza Centre and of the

15 virological laboratories in 1957 and 1958 is given in Table 1.

TABLE 1. INFLUENZA VIRUS ISOLATIONS IN CZECHOSLOVAKIA, 1957-58

Influenzai Month
virus - Total
type J F M A M J J A S 0 N D

1957 I

A2 3~ 3 5 22 12 1 7 33 7 102

Al 14 - -. _ 2 - - 16

B 3. ... -- 5

1958

A2 12 29 1 5 13 4 2 75

Al

B 4 2 3 9

In January 1957, a restricted increase in influenza of type Al was
reported in four regions in Czechoslovakia, mainly in nurseries and hostels
for apprentices and among miners. It is interesting that in the same nurseries
where the Al strain was isolated in January, three strains of type B were
isolated in February during a further outbreak of influenza. In both. cases
the new strains differed antigenically from those isolated earlier (see Table 2).

From Table 1 it is seen that the A2 strains, which were the cause of the
1957 pandemic of Asian influenza, were first isolated at the end of May 1957,
the identification being made in the first days of June (Raska et al., 1957,
1958).

The first cases of influenza of this type were observed in Czechoslovakia
in the middle of May 1957. As in western Europe the first cases were not
observed until the month of June or even later, we may presume that
the infection was brought to Czechoslovakia by rail and air traffic from the
East. It is therefore quite obvious that the country was probably the
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second in Europe where influenza of the new type occurred, the Soviet
Union being the first. An alternative route-direct air connexion with
India-is also possible but not very likely. Prague is today an important
communications centre for both rail and air services and it is therefore quite
natural that we had the opportunity of isolating many A2 strains from
foreign visitors who were ill on arrival in Prague or who fell ill a few hours
after arrival. The strains isolated had the antigenic properties of the Singa-
pore strain.

At the end of June 1957, the first A2 strains isolated in Czechoslovakia
and a Singapore strain obtained from the World Influenza Centre in London
were handed over for production of a vaccine. That the preparation and
use of monovalent vaccine was fully justified was seen in the second half of
1957 when a large number of further A2 strains were isolated in the country.
In December 1957 and during the first months of 1958 type B influenza
viruses were also isolated in several regions of Czechoslovakia. This fact,
together with the serological findings of Blaskovic (1958), led to the sugges-
tion that type B, which has different antigenic properties from those of
influenza virus strains isolated in Czechoslovakia before 1956, be added
to the monovalent A2 vaccine.

TABLE 2. RESULTS OF CROSS HAEMAGGLUTINATION-INHIBITION TESTS
WITH IMMUNE RAT SERA AND OF VIRUS NEUTRALIZATION TESTS

Al B

Serum A/ B B
FMl Bratislava/ A/Ostrava/ Lee BB/ BPaha/ B/Jihlava/ B/Ostrava

2/52 1/57 1/52 2/56 1/57 1/58

Al

FM1 512 32 32 0 0 0 0 -

A/Bratislava/2/52 32 128 64 0 0 0 0

A/Ostrava/1/57 32 32 256 0 0 0 0 -

BI
Lee 0 0 0 512 32 32 0 0

B/Bs/1/52 0 0 0 256 256 a 32 a - 0
192 b 4 b

B/Praha/2/56 0 0 0 32 32 a 128 a 512 256
4b 32 b

B/J,ihlava/1/57 0 0 0 32 - 128 512 256

Ratcontrol 0 0 0 0 0 0 0 0

0 = no haemagglutination inhibition.
-= not tested.
a Results of haemagglutination-inhibition test.
b Results of virus neutralization test in vivo.
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Table 2 shows the antigenic differences between various Al and B
strains in the haemagglutination-inhibition test. The results in the B strains
are complemented by results of virus neutralization on chick-embryos with
the strain B/Praha/56, the only B strain isolated in 1956- from a spo-
radic case of influenza. There is an obvious antigenic correspondence be-
tween this type and the strains from 1957 and 1958. The table also shows
differences from the strains isolated during the epidemic of 1952-53.

Blaskovic (1958) made serological examinations of more than 400
persons of different age-groups in Slovakia and found that they had almost
no antibodies to these strains of B virus. A similar investigation under-
taken in the spring of 1958 by workers in the Institute of Epidemiology and
Microbiology in collaboration with the regional hygiene and epidemiology
stations basically confirmed the findings of Blaskovic.

FIG. 1. INFLUENZA MORBIDITY BY AGE IN CZECHOSLOVAKIA
DURING LAST QUARTER OF 1957
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400000

300 000
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The first localized epidemic of Asian influenza was observed in the
Prague region in May 1957, whence the infection spread during the summer
months, and isolated outbreaks made their appearance mainly among
large groups of workers and soldiers. Towards the end of August Asian
influenza had spread all over the country. With the beginning of the school
year in September 1957 all the conditions were right for an epidemic out-
break. Except in a small number of districts where the epidemic had
reached its climax in September, the highest morbidity was recorded in the
second half of October, after which there was a general decline (Fig. 1).
At present, with the exception of occasional smaller outbreaks of merely
local importance, influenza occurs only sporadically in Czechoslovakia.
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Altogether 1 440 000 cases were reported during the three months from
30 September to the end of the year, complications being seen in 11 per 1000
and the death-rate being only 0.2 per 1000. Although the highest morbidity
was generally observed in school communities, it appears unlikely that the
explanation is to be found in the different susceptibilities of different age-
groups, but rather that it lies in the specific conditions favouring the spread
of the infection. A number of epidemics were observed in workers and
military communities, in which the people live in close contact with one
another, and where the morbidity reached 600% or even 80o% in the course
of a few weeks.

TABLE 3. MORTALITY DUE TO INFLUENZA IN CZECHOSLOVAKIA,
30 SEPTEMBER TO 31 DECEMBER 1957

Age-group (years)
Cause of death Total

0-6 7-14 15-24 25-44 45-64 65 and
over

Influetza without complica-
tions 27 3 2 2 8 9 3

Pulmonary complications 137 26 15 17 14 37 28

Bohemia Nervous complications 7 2 - 1 1 2 1
and

Moravia Other complications 5 2 1 - - 1 1

Diseases aggravated by in-
fluenza or complications 85 4 1 4 8 29 39

Total 261 37 19 24 31 78 72

Influenza without complica-
tions 1 1 - - - - -

Pulmonary complications 44 10 8 8 2 11 5

Slovakia Nervous complications 2 - - - 1 1 -

Other complications 3 1 1 - - 1 -

Diseases aggravated by in-
fluenza or complications 22 2 - 1 3 10 6

Total 72 14 9 9 6 23 1 1

Workers from the Influenza Centre recorded the spread of influenza,
in relation to both territory and time, twice a week for the entire duration
of the epidemic. We may presume that one-fifth to one-sixth of the popula-
tion suffered from manifest influenza. In spite of the fact that the-epidemic
was mild and the death-rate low, 333 fatal cases were reported in the last
three months of 1957. Table 3 shows the distribution of deaths by age-
group. The epidemic in the autumn of 1957 corresponded in time to the
unusual increase in mortality due to respiratory and to cardiovascular
diseases over that of the preceding years (Fig. 2).
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FIG. 2. MORTALITY FROM DISEASES OF RESPIRATORY TRACT AND
FROM CARDIOVASCULAR DISEASES IN CZECHOSLOVAKIA, 1955-1958
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In cases of influenzal pneumonia staphylococci were the most frequent
associated finding. Haemophilus influenzae, however, was often found on
careful microbiological examination, sometimes in pure culture. For
example, H. influenzae in pure culture was demonstrated in eight of twelve
fatal cases examined by workers in the Institute of Epidemiology and
Microbiology.

As in other countries, so in Czechoslovakia we attempted to forecast
the further development of the pandemic from a number of epidemiological
indices. The possibility of a second epidemic wave in the winter months
or in the spring of 1958 was foreseen, and every effort was made to be
better armed for a new epidemic outbreak of A2 or B influenza in the
autumn and winter of 1958-59, at least by the preparation of the necessary
vaccines and sera.

Unfortunately, the production of a monovalent killed vaccine against
A2 influenza was not fully developed until after the culmination of the
epidemic so that we had no suitable opportunity of evaluating its effective-
ness (Pe6enka et al., 1958). The monovalent vaccine, prepared by adsorption
on potassium phosphate, had an antigenicity of 6000 haemagglutination
units per ml and was used in amounts of 0.2 ml by intradermal injection.

The Influenza Centre also had the task of evaluating the effectiveness
of the anti-influenza serum which was prepared by repeated immunization
of horses with several A2 strains. Unfortunately, this serum did not become
available until after the epidemic and it could therefore be used on only
a comparatively small number of cases. The experiment was conducted
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by one of us (J. Pe6enka) (ger' et al., 1957; Pe6enka et al., 1959). The
horse immune serum against A2 was compared by means of the double-
blind technique (average neutralization index of all batches of this serum
against A/Singapore/57 was 10 000 per 1000 ID50 virus) with sera against
the influenza A, Al and B strains and with the normal non-immune horse
seraum, and finally with a group of non-inoculated persons. The results
are shown in Table 4.

TABLE 4. EFFECT OF ANTI-INFLUENZA SERUM ADMINISTRATION

Number of cases within 7 days
Number of serum administration

of persons
I obserVEd catarrh of upperinfluenza respiratory tract

Immune serum against A2 329 1 0

First control serum (against A, Al
and B) 273 8 0

Second control serum (normal horse
serum) 249 5 1

Control group (no serum
administered) 536 13 4

Even though the number of persons observed is very small, the carefully
conducted experiment shows quite clearly that the specific hyperimmune
horse serum, when used prophylactically, decreases the morbidity in persons
directly at risk. These investigations will be continued.

Among other results achieved at the Influenza Centre and the Institute
of Epidemiology and Microbiology may be mentioned the isolation by
0. Fiserova-Sovinov'a and B. Ttumov'a of a new myxovirus strain (A-equi/
Praha/56) which causes influenza in horses (Sovinov'a et al., 1957; see also
the article on page 445 of this number). The results of research on this strain
will be published in a separate paper.

Finally, it should be noted that the Influenza Centre works in close
collaboration with similar centres in the USSR and other countries and
with the World Influenza Centre in London. We are convinced that the
creation of central (reference) laboratories working in co-operation with a
large number of virological laboratories in every country would be of great
importance not only for the solution of problems of immediate practical
importance but also for longer-range epidemiological research.

RE'SUME1
Le Centre tchecoslovaque de la Grippe, etabli en 1956, est attache a l'Institut d'Epi-

demiologie et de Microbiologie, de Prague. Son activite est completee par celle de 15 labo-
ratoires de virologie, dans diverses regions du pays. I1 collabore etroitement avec l'Institut
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de Virologie de l'Academie des Sciences, A Bratislava et avec l'Institut des Vaccins et
Serums, de Prague. Le r6le du Centre et des laboratoires regionaux consiste a surveiller
I'apparition de cas de grippe et A suivre le cours des epidemies, au moyen de tests serolo-
giques et d'isolements de virus. Les auteurs exposent F'activite du Centre au cours des
deux dernieres annees, marquees par 1'epidemie de 1957-58.

Les premiers- cas annonciateurs de l'6pNd6mie de grippe asiatique apparurent A la
mi-mai 1957. Aucun cas n'ayant e signale en Europe occidentale avant juin, il semble
que l'infection soit venue de 1'est, et que la Tchecoslovaquie soit le second pays d'Europe
- apres 1'URSS - envahi par la grippe.

A la fin de juin 1957, les deux premieres souches A2 isolees dans le pays ainsi qu'une
souche Singapore provenant du Centre mondial de la Grippe, a Londres, ont ete remises
aux producteurs de vaccins. L'utilisation d'un vaccin monovalent A2 s'est justifiee pendant
toute la seconde moitie de l'annee 1957, au cours de laquelle plusieurs souches A2 furent
isolees. En decembre 1957 et dans les premiers mois de 1958 apparurent des virus B,
differents de ceux que l'on avait isoles en Tchecoslovaquie avant 1956. Ces virus furent
incorpores au vaccin. Les auteurs indiquent dans un tableau les differences antigeniques
de divers virus Al et de virus B isoles de 1952 A 1957.

L'examen serologique de quelque 400 personnes montra que les anticorps contre
les virus B 1957 etaient pratiquement inexistants dans la population.

En Tchecoslovaquie, l'epidemie de grippe asiatique atteignit son maximum dans la
seconde moitie d'octobre, puis declina. Environ 1 440 000 cas ont e declares entre le
30 septembre et la fin de l'annee. Des complications sont survenues dans 11 cas sur
1000 et le taux de letalite etait de 0,2 pour 1000. La morbidite a e tres elevee dans les
&coles, les- collectivites ouvrieres et rfIilitaires, oui elle atteignit 60-80% pendant quelques
semaines. Un tableau indique la'rpartition des,d&ces par groupes d'age et les compare
aux deces par maladies respiratoires et cardiovasculaires de la meme periode de 1956.
Dans les cas de pneumonie grippale, le germe associe etait le plus souvent un staphy-
locoque. Haemophilus influenzae a e trouve cependant, en culture pure, dans 8 sur
12 cas mortels examines par l'Institut de Microbiologie.

Le vaccin monovalent tue ne fut disponible qu'au declin de l'epidemie, de sorte
qu'il ne fut guere possible d'evaluer son efficacite sur une grande echelle. Ce vaccin,
adsorbe sur phosphate de potassium, avait une antigenicite de 6000 unites hemaggluti-
nantes/ml et etait applique A raison de 0,2 ml par voie intradermique.

Un serum antigrippal a e prepare par immunisation repetee de chevaux au moyen
de plusieurs souches A2. Un essai strictement contr6le sur un petit groupe de personnes
a montre que le serum de cheval hyperimmun, utilise a titre prophylactique, a diminue
la morbidite dans les groupes exposes A l'infection, compares A un groupe temoin.

REFERENCES

Blaskovic, D. (1958) esl. epidem., 7, 217
Pecenka, J. et al. (1958) esl. epidem., 7, 365
Pecenka, J. et al. (1959) esl. epidem., 8, 9
Raska, K., Pecenka, J., Radkovsky, J., Roudny, F. & TAmovA, B. (1958) Cas. Lek. ces.,

97, 626
Raska, K., Pecenka, J. & Tumova, B. (1957) eas. Lek. ices., 96, 1383
Seri, V., Tumova, B. & Radkovsky, J. (1957) L'emploi de serum immun de cheval dans la

prophylaxie de la grippe. In: Proceedings. Third International Meeting of Biological
Standardization, 2-6 September 1957, Opatija, p. 107
Sovinova, O., Tumova, B., Pouska, F., & Nemec, J. (1957) (si. epidem., 6, 213 (Also in:

Acta virol. (Praha), 1958, 2, 52, English edition)


