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SYNOPSIS

In 1957 the number of influenza cases began to rise above the
inter-epidemic level in the 32nd week of the year in Katowice
Province of Poland and in the 41st week in the majority of remaining
provinces. The peak was reached between the 42nd and 45th weeks
in the various provinces, in which the total epidemic lasted for
periods varying from eight to 11 weeks. For the country as a whole,
the main epidemic period was October-November.

The clinical picture was generally rather mild, with very few
serious cerebral symptoms and no complications of the peripheral
nervous system. The epidemic appears to have caused no increase
in the number of deaths from pneumonia in infants, but there was a
slight increase among children of school age and a marked one
among adults, for whom the figures for complications of all sorts
were rather higher than in the previous influenza epidemics.

Serological tests on paired human sera showed a marked increase
in complement-fixingantibody in several. Haemagglutination-inhibi-
tion tests were carried out on both human and animal sera, negative
results being obtained in almost all the latter. Nine influenza
strains were isolated, identified as Asian influenza. Two of them
showed a low avidity to the Singapore and other Asian immune sera.

Epidemiology

The registration material of the public health laboratories and data
of absenteeism caused by influenza were used for studying the epidemiology
of Asian influenza in Poland. As during previous epidemics, the reference
system used was the registration conducted in Lodz.4 Fragmentary obser-
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vations of the course of the epidemic in some factories in Warsaw, in a
partially isolated centre (an institute for the blind) near Warsaw and in
several industrial plants in Lodz, as well as observations conducted in
Lodz in a large number of private flats, served as additional material.
Hospital observations were obtained from only one ward of the Infectious
Disease Hospital in Warsaw. Laboratory investigations were carried out
by the Department of Virology of the State Institute of Hygiene in Warsaw.
A characteristic feature of the influenza reporting conducted by the

public health laboratories is that it does not disclose sporadic cases during
inter-epidemic periods (i.e., when incidence is at or near zero). However,
when an epidemic focus does appear, as, for example, in an organized
youth or children's centre, it is immediately reflected in the reporting of
the county concerned. During the summer of 1957, beginning with the
28th week (7-13 July), foci of this type were observed in a few counties in
three provinces bordering on Czechoslovakia. The clinical and epidemio-
logical features of influenza were seen, although in the first of these foci
(a children's sanatorium in Katowice Province), symptoms of the intestinal
tract predominated. These foci were limited to a few counties in the southern
part of the country, and were immediately evident against a background
of a complete lack of influenza reporting. Some of these foci were of a
migratory character, causing a geographical shift in the rise in reporting-
limited, however, to these three southern provinces up to the 41st week,
when a rise of incidence occurred in the majority of provinces. The
sporadic cases of influenza noted among people returning from the World
Youth Festival in Moscow (these people travelled throughout the country
in August) had no tangible epidemiological consequences.

Morbidity in the large cities and in the provinces showed a rise above
the inter-epidemic level in the 41st week. Only in Katowice Province was
the rise earlier; there it started in the 32nd week and increased gradually.
By and large, the peak of the epidemic was reached in the 44th week,
although analysis by province shows that in one (Szczecin) it was reached
in the 42nd week, in three (Koszalin, Wroclaw, Katowice) in the 43rd,
in four (Warsaw, Lublin, Gdan'sk, Opole) in the 44th, and in the remaining
nine in the 45th.

The period of a marked (epidemic) rise in reporting lasted for eight
weeks in three provinces, nine weeks in five provinces, 10 weeks in seven
provinces, and 11 weeks in two provinces.

Incidence in the various provinces for October-November (the two
epidemic months for the country as a whole) fluctuated widely-from
4.41 % to 12.89 %. These figures show that the reporting of the public health
laboratories covers mainly incidence in the cities, and that the figures are
artificially lowered by calculating the indices on the basis of the total
population of the province (Table 1). Table 2 reflects a nearly true picture
of the incidence in the provincial capitals during the two epidemic months
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TABLE 1. WEEKLY INFLUENZA REGISTRATION FIGURES
OF THE PUBLIC HEALTH LABORATORIES, POLAND, 1957

Week number Cases Rate per
I

~~~~~~~~~~~10000population

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

460

1 156

1 098

1 405

2013

1 896

2 358

1 671

2 668

3 020

7 922

41 377

198 148

486 433

512 476

547 682

350 551

182 832

103 069

44 270

26511

17 409

5 530

2 839

0.16

0.41

0.39

0.50

0.72

0.68

0.84

0.59

0.95

1.07

2.82

14.74

70.59

173.29

182.57

195.11

124.88

65.13

36.72

15.77

9.44

6.20

1.97

1.01
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compared with the incidence ascertained in the same cities during the
previous two epidemics. Although the absolute indices should be viewed
with some reserve, it is legitimate to stress the constant repetition of one
phenomenon-namely, the relatively lower incidence of influenza in the
coal-mining industry (Katowice Province).

Fig. 1 shows a comparison between morbidity reported during the Asian
epidemic and the earlier Netherlands epidemic, in the major cities and in
the country as a whole (see also Table 2).

Fig. 2 shows the weekly incidence during the Asian epidemic in the
five major cities in Poland as compared with nationwide incidence, but
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TABLE 2. PERCENTAGE INCIDENCE OF INFLUENZA DURING TWO EPIDEMIC
MONTHS IN PROVINCIAL CAPITALS, BASED ON REPORTS OF THE PUBLIC

HEALTH LABORATORIES

City January-Febr1954~~January-February

Warsaw

Byd goszcz

Poznafn

L6di

Kielce

Lubli n

Bialystok

Olszty n

Gdanisk

Koszali n

Szczeci n

Zielona G6ra

Wroclaw

Opole

Katowice

Krak6w

Rzesz6w

8.17

5.72

2.65

8.81

1.21

6.06

6.63

11.83

4.24

1.50

1.97

3.65

0.56

0.86

1.57

18.63

2.84

1957
March-April

6.42

1.12

2.10

11.68

4.13

1.37

1.30

7.19

3.28

0.66

3.53

3.27

2.71

0.73

0.71

6.83

0.80

1957
October-November

12.90

16.88

20.69

25.40

12.96

22.13

17.76

22.37

15.35

11.27

23.47

15.76

19.23

6.20

3.58

17.53

26.57

it should be noted that the latter has been artificially lowered by calculating
the indices on the basis of the reported cases (predominantly from the
cities) in relation to the whole population of the country.

Influenza absenteeism data are compiled in Poland every three months
for each province. The system does not, therefore, make it possible for
the dynamics of influenza epidemics to be accurately analysed. However,
the figures for influenza absenteeism for 1957 represent the incidence of
clinical influenza during two epidemics-the Netherlands epidemic (March-
April 1957), reflected in relatively higher figures during the first and second
quarters; and the Asian epidemic (October-November 1957), reflected in
the high incidence during the fourth quarter of the year. The absenteeism
figures are shown in white in the bar graphs in Fig. 3.

In Fig. 3 the shaded parts of the bar graphs reflect the incidence during
the four quarters of 1957 computed from the material gathered by the
provincial public health laboratories. The incompleteness of these data
may be easily seen. Some possibly important conclusions can be drawn
from the comparison of the two reporting systems. The incidence of clinical
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FIG. 1. MONTHLY INFLUENZA INCIDENCE PER 10000 POPULATION IN POLAND
AS A WHOLE AND 5 MAJOR CITIES DURING THE NETHERLANDS (MARCH-APRIL)

AND ASIAN (NOVEMBER-OCTOBER) EPIDEMICS OF 1957

BsO 5 p0

Based on public health laboratory material

FIG. 2. WEEKLY INFLUENZA INCIDENCE PER 10000 POPULATION IN POLAND AS A
WHOLE AND 5 MAJOR CITIES DURING ASIAN EPIDEMIC, 1957

influenza is high in Lodz city and province (textile industry) and in the
Warsaw and Cracow industrial areas. A relatively low incidence is noted
in the province of Katowice (coal-mining industry), not higher than in
purely agricultural areas. The experimental system of reporting in Lodz
gives results near to those of absenteeism records. The figures for Warsaw
city plotted on the basis of the public health laboratory material exceed
those derived from absenteeism data; possibly some undetected errors

were the cause of this inexplicable and singular phenomenon.

1000 &I

8o

600 8

I 2

600e
s

. .w
o2 ........ Lddt -WrcO.ow

-Poa'eA - Iridw
POAD POLAND

c 200 ~~~~~~~~~~~~~~~~~200

0 ~~~~~~~~~~~~~~~~~~0
40 42 44 46 48 50 52 54 40 42 44 46 48 50 52 54

Week Week
@80801



F. PRZESMYCKI AND OTHERS

FIG. 3. QUARTERLY INFLUENZA INCIDENCE PER 10000 POPULATION IN THE
PROVINCES OF POLAND, 1957

F Absenteeism figures (per 10 000 employed) U Public health laboratory flures
- (per 10 000 population)

The course of the epidemic was also observed in six industrial plants
in one area of Warsaw (Fig. 4). Here the epidemic did not last longer
than four to five weeks.

In a partially isolated centre (an institute for the blind) the course
of the epidemic was observed day by day and was found to last from 11 to
23 October. Of a total of 470 people in the institution, 198 became ill
(42.1 %). The incidence according to age-group was as follows:
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Age-group (years) Nunmber of people

0-4
5-14
15-59
60 and over
Total

11
130
299
30

470

Number ill

5
82
106

5
198

231

Percentage

45.4
63.0
35.4
16.6
42.1

In children 8-14 years old symptoms of otitis media were seen, and one
adult suffered from pneumonia.

FIG. 4. WEEKLY INFLUENZA INCIDENCE IN ONE WARSAW DISTRICT AND
6 FACTORIES IN THE SAME DISTRICT DURING ASIAN EPIDEMIC, 1957
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During the epidemic, some observations were made by the public
health laboratory in Lodz (Dr J. Zan'ski and Dr M. Stasik) which deserve
mention.

1. Incidence among 27 260 textile workers was analysed. During
October it amounted to 1382 and in November to 2052 per 10 000 employed
in this branch of industry. During these two months total incidence in

the city amounted to 1437 and 1284 respectively per 10 000 population.
During the two epidemic months about 25% of the population of Lodz

40 42 44
Week



F. PRZESMYCKI AND OTHERS

fell sick, whereas among textile workers an incidence of 33 % was recorded.
This may be partially connected with the incomplete reporting of influenza
among the city population, or it may really reflect a higher incidence of
influenza among textile workers.

2. A comparison by age-group was made of the number of recorded
deaths from pneumonia in 1956 and 1957. From this comparison, it appears
that with Asian influenza there was no increase in the number of deaths
from pneumonia among infants. There was, however, a certain increase of
the number of deaths among school-age children and a marked one among
the older age-groups (Table 3).

TABLE 3. DEATHS FROM PNEUMONIA ACCORDING TO AGE-GROUP IN L6DZ CITY
AUTUMN 1956 AND 1957

Age-group (years)

0-2 3-6 7-13 14-17 18-39 40-59 60-69 70vaend total

October 1956* 48 5 0 0 2 11 9 12 87

November 1956* 41 1 0 0 1 5 5 10 63

Total 89 6 0 0 3 16 14 22 150

October 1957** 32 0 3 0 5 13 13 15 81

November 1957** 54 1 1 0 1 1 23 24 26 140

Total 86 1 4 0 16 36 37 41 221

* Inter-epidemic period
** Asian influenza epidemic

3. Six doctors conducted household surveys among 2116 persons
from 15 October to 30 November. For observation purposes, three areas
were chosen: (a) densely populated (multi-storied dwellings with rather
little open space), in which seven housing blocks with 1607 inhabitants
were observed; (b) less densely populated (one- and two-storied houses),
where eight housing blocks with 354 inhabitants were observed; and
(c) a suburban area of rural character, where 225 inhabitants were observed.
The detailed results of these observations are given in Table 4. Incidence
in the rural area was markedly and statistically significantly lower than
in the two urban areas.

The incidence in these observed groups of population amounted during
the six-week period to 42.58%. During the same period, the incidence
for the whole city amounted to 34.3 %. One can conclude that even the report-
ing system in Lodz, considered a model system (with daily telephone
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reports from all clinics and private doctors), revealed only part of the real
morbidity. The reporting covers only cases handled by physicians in clinics
or in patients' homes. Mild cases, especially among children and unem-
ployed adults, escape reporting.

Laboratory Investigations

Material for virological and serological tests was obtained from six
localities. Nine strains from 21 garglings were isolated and identified as
Asian (Singapore) influenza strains. One of these strains was isolated
about eight weeks before the onset of the epidemic during a local outbreak
in a children's sanatorium.

The strains, when isolated, showed a very low haemagglutination
titre, not exceeding 1:10. In the course of subsequent egg-passages, the
titre rose but did not exceed 1: 48 even after many passages (Table 5).
(The haemagglutination test was performed on chicken red blood cells.)

The strains tested with the Singapore immune sera showed a haemagglu-
tination-inhibition titre of 1: 160-1: 480, except for two strains (A2/Poland/
1/57 and A2/Poland/2/57), which showed a distinctly lower titre (1: 40, 1: 15).

TABLE 5. HAEMAGGLUTINATION AND HAEMAGGLUTINATION-
INHIBITION TITRES WITH POLISH ASIAN INFLUENZA

STRAINS AND COMPARISON STRAINS

Haemaggl uti nation-
Haemagglutination inhibition titre

Strai n titre with Singapore
(reciprocal) immune serum

(reciprocal)

A/Singapore/57 320 240

A2/Poland/1/57* 24 40

A2/Poland/2/57* 24 15

A2/Poland/3/57* 48 240

A2/Poland/4/57 48 240

A2/Poland/5/57* 48 240

A2/Poland/6/57 * 24 320

A2/Poland/7/57 * 32 160

A2/Poland/8/57 * 32 320

A2/Poland/9/57* 24 160

PR8 1024 0

Pa n/Moscow/52 384 0

A/NetherIands/36/56 384 0

B-Kri/Moscow/53 128 0

* Asian strains isolated in Poland In 1957
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Immune sera were prepared in white rats using the strains isolated.
These sera were used for the haemagglutination-inhibition test with some

A, Al, B and newly isolated strains (Table 6).
As can be seen from Table 6, the strains isolated produced antibodies

against the Asian virus only and not for other international standard
strains isolated during previous epidemics.

TABLE 6. ANTIGENIC STRUCTURE OF POLISH ASIAN INFLUENZA STRAINS
ESTABLISHED IN CROSS HAEMAGGLUTINATION-INHIBITION TESTS * WITH

RAT SERA

Serum
Virus AASingapore/57 A2'Poland 1/ A2/Poland!2/ A2/Poland/9/ A2/Poland/5/ A2/Poland/8/

57 57 57 57 57 57

A/Singapore/57 249 480 320 480 120 640

A2/Poland/1/57 40 40 60 40 15 30

A2/Poland/2/57 15 15 15 15 10 20

A2/Poland/3/57 240 480 480 640 160 480

A2/Poland/4/57 480 1280 960 1280 320 1280

A2/Poland/5/57 240 960 480 1280 160 640

A2/Polandj6/57 320 960 480 960 160 480

A2/Poland/7/57 160 640 480 960 80 480

A2/Poland/8/57 320 640 480 480 80 320

A2/Poland/9/57 160 960 480 480 120 320

PR8 0 0 0 0 0 0

Pan/Moscow/52 0 0 0 0 0 0

A/Netherlands/
36/56 0 0 0 0 0 0

B-Kri/Moscow/
53 0 0 0 0 0 0

Reciprocals of titres shown

The strains A2/Poland/l/57 and A2/Poland/2/57 showed lower titres
when tested with the sera corresponding to Asian strains than the remaining
strains isolated in Poland. These strains also showed a much lower titre
when tested with their homologous rat sera. Sera prepared for the two
strains mentioned reacted in a low titre with homologous viruses but
inhibited to a relatively high degree other Asian strains isolated in Poland
as well as the Singapore strain.

The strains showed no pathogenic properties in white mice during the
first three passages.
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Serological Examinations

Human sera

Thirty sera of sick people were investigated by the haemagglutination-
inhibition test. In 15 sera positive results were obtained with a low antibody
titre (1: 20-1: 80). The Singapore strain (obtained from the World
Influenza Centre in London) was used in the testing.

Complement-fixation tests with a soluble antigen carried out with
paired sera of convalescent people showed a marked increase in seven out
of nine (a fourfold to sixteenfold increase).

Animal sera

Twenty sera each of cattle, calves, sheep and swine were tested by the
haemagglutination-inhibition test for antibodies against the Asian strain.
Negative results were obtained.

During the summer of 1958 investigations, recommended by the
World Health Organization, were carried out on 99 horse sera and 100 pig
sera.

The horse sera were obtained from small farms in three different
districts and tested by the haemagglutination-inhibition test (using A/Singa-
pore/57 fresh allantoic fluid) and the complement-fixation test (using
influenza A antigen obtained from WHO). All horse sera tested, when
pre-treated for 30 minutes with potassium periodate (KI04), were negative
in the haemagglutination-inhibition test. Five sera were positive in the
complement-fixation test (1: 4).

Pig sera were obtained from stockyards in Warsaw and Lublin, the
slaughtered animals coming from various parts of the country. The sera,
pre-treated with receptor-destroying enzyme, were tested by the haemagglu-
tination-inhibition test, using A/Singapore/57 fresh allantoic fluid and
haemagglutination-inhibiting antigen A Swine obtained from WHO. No
positive results were obtained. It should be mentioned that the pig sera
came from animals probably born after the Asian epidemic in Poland
had passed. The tests will be repeated later on in pigs at least one year old.

Some interesting observations were made concerning non-specific
inhibitors found in horse sera:

1. The majority of 99 horse sera, when tested without inhibitor-
destroying substances, inhibited the haemagglutination of the Singapore
strain and a Polish Asian strain up to 1: 4096. Twelve sera showed a
lower inhibition titre (1: 8-1: 2058).

2. Of the above 99 sera, 75, when pre-treated with receptor-destroying
enzyme, inhibited the Singapore strain up to 1: 4096. Seven sera were
tested with other A and Al strains, showing an inhibition titre up to
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1: 4096 when similarly pre-treated. The horse sera tested showed no
inhibition activity on B influenza strain Kri/Moscow/52.

3. Potassium periodate removed the non-specific inhibition from
the horse sera tested without affecting the antibody level in control horse
and rat immune sera. In some sera, the non-specific inhibitors could not
be removed by the 15-minute periodate treatment in routine use. However,
after a 30-minute incubation with periodate at room temperature all non-
specific inhibitors were removed, without the specific antibody level in
control immune sera being affected.

Clinical Observations

From October to December 1957, 70 persons were treated in the
Infectious Diseases Hospital in Warsaw (physician-in-charge, Dr S. Kulesza)
as a result of complications resulting from influenza (the diagnosis of
which was not based on laboratory investigations). In view of the type
of ward the patients were all women, except for two boys. The ages ranged
from 3 to 77 years.- Fifty patients were from Warsaw and the remaining
20 from rural areas. They were also representative of a wide range of
occupations. Complications arose two to six days after the appearance
of the first symptoms of influenza among 60 patients and after a lapse of
about two weeks in the other 10. Among almost all those ill, symptoms of
the upper respiratory tract prevailed up to the time that the complications
arose.

The complications dominating the clinical picture were as follows:

Complication
Pneumonia 22 1
Bronchitis 14
Circulatory failure 7
Catarrhal laryngitis, suppurative laryngitis 8
Laryngitis associated with other diseases 4

Sepsis 2
Peribronchial and peritracheal lymphadenitis 2
Suppurative tonsillitis 2
Furunculosis I
Suppurative meningitis I
Suppurative otitis media I
Suppurative tracheitis I
Nephritis I
Pyelitis I
Maxillary sinusitis I
Encephalopathy (slight, transient) I
Subepiglottal abscess I

Number of cases

(2 fatalities)

(I fatality)

(1 fatality from perforation of
a duodenal ulcer)

(4 fatalities)
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The break-down according to age-group for these complications and
for pneumonia alone is the following:

Age-group (years) All complications Pneumonia

0-4 4 1
5-15 9 3
16-40 27 7
40-60 17 9
over 60 13 2

Maintaining the necessary caution in drawing conclusions from so
little material, it appears that both the number of all complications and
the number of pneumonia cases were relatively large among sick adults,
whereas incidence of influenza during this epidemic was greatest among
schoolchildren and youths.

Deaths occurred in two patients not suffering from pneumonia, one
in an elderly person as a result of circulatory insufficiency and the other
as a result of perforation of a duodenal ulcer.

Pneumonia was effectively treated with penicillin in 20 cases. In the
two fatal cases, Staphylococcus aureus was present, and both patients
developed abscesses of the lung, leading in one to the complete destruction
of the right lung. The staphylococci isolated from thbse patients were
resistant to penicillin, streptomycin, chloramphenicol, chlortetracycline
and oxytetracycline.

In the material referred to, no serious cerebral symptoms were observed,
except transient meningismus in two cases. No complications of the peri-
pheral nervous system were observed. The blood sedimentation rate was
nearly normal during the first three days on which complications set in but
then increased markedly. The number of leucocytes also increased, as
a rule, from leucopenia to marked leucocytosis.

Vaccination

During the late summer a monovalent formalinized, aluminium-
hydroxide-adsorbed vaccine was prepared with a Singapore strain obtained
from the World Influenza Centre and applied intranasally among the
medical personnel in several localities in Poland. The vaccination was
carried out when the epidemic had already begun. Because no organized
groups, such as factories and schools, could be vaccinated and therefore
no control groups could-be set up, the epidemiological efficacy of the vaccine
could not be ascertained.

RItSUMl!

L'epidemiologie de la grippe asiatique en Pologne a ete etudi&e d'apres les cas
declares et l'absenteisme dans des usines et des institutions. Les examens de laboratoire
ont et6 effectues par le D6partement de Virologie de l'Institut d'Hygiene de Varsovie.
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Un des inconvenients du systeme de declaration est de ne pas reveler les cas spora-
diques en periode interepid6mique. Cependant, l'apparition d'un foyer epidemique se
reflete immediatement dans les declarations du district en cause. C'est ainsi que l'on
a vu apparaitre de petits foyers, en juillet 1957 deja, dans les provinces limitrophes de
la Tchecoslovaquie.

Dans les grandes villes et les provinces, le chiffre des d6clarations s'eleva rapidement
au-dessus du niveau interepidemique, au cours de la 41e semaine de l'annee. Dans
l'ensemble, l'epidemie atteignit son maximum la 44e semaine. La periode durant laquelle
le nombre des declarations resta eleve s'etendit sur 8-11 semaines suivant les provinces.
La frequence des nouveaux cas en octobre-novembre (les deux mois d'epidemie) varia
de 4,41 % a 12,8 %. Ces chiffres, calcul6s sur la population totale des provinces, ne donnent
pas une idWe exacte de la repartition de l'epidemie. Les villes ont donne des chiffres
de declaration beaucoup plus eleves, ainsi qu'il ressort nettement des tableaux.

L'absenteisme est calcule en Pologne pour chaque province, tous les 3 mois. On a
constate de fagon repetee que la morbidite etait plus elevee dans les zones industrielles
que dans les regions minieres, oui les chiffres se rapprochent de ceux des zones agricoles.
Faute de pouvoir expliquer ce fait surprenant, les auteurs n'excluent pas des causes
d'erreur, non decelees.

L'analyse, par groupes d'age, des cas mortels de pneumonie en 1956 et 1957- figurant
dans un tableau - indique que le nombre des deces chez les jeunes enfants en 1957 n'a
pas ete superieur a celui de 1956. Il l'a 6te, en revanche, chez les enfants d'age scolaire
et chez les vieillards.

D'une facon g6nerale, le systeme de d6claration applique A Lodz, consid&e comme
modele, grace a ses rapports telephoniques quotidiens des medecins prives et des dis-
pensaires, ne revele pourtant qu'une partie de la morbidit6 reelle, ainsi que des sondages
dans les logements prives l'ont montre, en cours d'6pidemie. Les cas benins, en particulier
chez les enfants et les adultes ne travaillant pas au dehors, echappent a la declaration.

Les auteurs indiquent le resultat des isolements de virus. Neuf souches de virus
asiatique ont ete isolees, dont l'une 8 semaines avant le debut de l'epidemie, pendant
une poussee locale de grippe dans un sanatorium d'enfants.

Conformement aux recommandations de l'OMS des examens serologiques ont e
effectues durant 1'ete 1958 sur des chevaux et des porcs, afin d'y deceler d'eventuelles
traces de l'infection grippale. Ces examens ont ete negatifs. Des observations interes-
santes ont ete faites sur l'inhibiteur non specifique du serum de cheval.

Les auteurs resument ensuite les observations cliniques faites sur 70 malades et
enumerent les complications grippales qui ont justifie leur hospitalisation a 1'Hopital
des maladies infectieuses de Varsovie.

Du vaccin monovalent formole, adsorbe sur hydroxyde d'aluminium, prepare avec
une souche Singapore provenant du Centre mondial de la Grippe, A Londres, a ete
administr6 par voie nasale a des membres du personnel medical dans diverses localites.
L'epidemie etait d6jA en cours, et, en l'absence de groupes temoins, 1'efficacite du vaccin
n'a pu etre 6valuee.
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