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SYNOPSIS

Two systems of influenza reporting in use in Poland are described;
one involves weekly reports by the public health laboratories, the
other quarterly reports on influenza absenteeism. A third, experi-
mental, system of daily reports is used in L6di. Data obtained by all
three systems are compared in this assessment of influenza epide-
miology in Poland. Study of the epidemics of the last decade leads
the authors to the conclusion that a number of them were possibly
caused by a local virus which had earlier " taken root " in the
country rather than by a virus imported from neighbouring
countries. Attention is drawn to the isolation in 1953 of a strain
related to PR8, generally held to be no longer circulating by that
date. For reasons given, it is thought unlikely that this isolation was
due to a laboratory accident.

Influenza-Reporting System

In 1947, influenza became a notifiable disease in Poland. This meant
that every clinically diagnosed case had to be instantly reported to the local
public health laboratories on a special card, and in those localities where
such public health laboratories did not exist to the appropriate Health
Service Board. Since the implementation of the regulation turned out to
be impracticable, especially during epidemics, the Ministry of Health
modified this regulation in 1951, so that each doctor or every dispensary
reported daily during an epidemic period only the total of cases diagnosed.
The statistical material gathered in this way is sent by all organizational
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levels of the public health laboratories to the Ministry of Health in an
appropriate column of the weekly and monthly reports on incidence of
infectious diseases.

In 1951 reporting was introduced of absenteeism caused by different
diseases, including influenza. This reporting system embraces cases diag-
nosed among working adults, who are obliged to present to their places
of employment an official certificate of inability to work. The reports are
then sent from the dispensaries of the industrial plants and other institutions
by the employers to the local health service, and after passing through all
its levels are kept at the Ministry of Health. Between 1951 and 1954,
reports of absenteeism due to influenza were made monthly and later
quarterly.

Neither of these systems embraces incidence among those groups of
people who are covered by a separate health service (railway workers and
army).

An experimental system of reporting influenza was initiated in Lodz
(a textile industry centre) and is in force at present. Throughout the year the
city public health laboratory receives daily reports by a special separate
telephone on the number of cases of clinical influenza diagnosed. These
reports come from all institutions of the Health Service-factory dispen-
saries, the out-patients' clinics in each city department, childrens's clinics
and even private practitioners. The system thus included practically all cases
of clinical influenza diagnosed during the day, during epidemic as well as
non-epidemic periods.

Observations carried out by some public health laboratories and by
the State Institute of Hygiene in industrial establishments and schools
where vaccination against influenza is conducted are the source of valuable
information on the dynamics of the incidence of influenza among working
adults and partially among schoolchildren. Incidence here is scrupulously
registered in a special card-file during the period in which the efficacy of
vaccination is being observed.

Up to 1953, deaths caused by infectious diseases, including influenza,
were notified under the system of reporting to the Ministry of Health.
Since 1954 reports are sent by each city registry to the General Statistical
Board, from which they can be obtained only after a considerable time-a
system which has proved disadvantageous.

Moreover, it is practically impossible to keep a broad and constant
watch on the incidence of hospitalized influenza, particularly complicated
cases, and of influenza mortality in Poland, owing to the simplified system
of hospital statistics which does not allow for such data to be sent to the
central administrative authorities of the Health Service.

Absenteeism among schoolchildren during influenza epidemics is not
subject to a separate system of reporting, and some public health laboratories
conduct only sporadic observations during such periods.
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In 1955 a comparative evaluation of the influenza reporting systems
was conducted, based mainly on the material available through the official
reporting system of the public health laboratories and on the data of absen-
teeism caused by influenza. The system used in Lodz, which is considered
the most accurate, was treated to some extent as a reference system, with
which the data of the two other systems were compared. Evaluation was
based on the incidence indices plotted on the basis of the two systems and
comparative curves traced.

Fig. 1 shows the incidence for the whole country for the years 1947-
57 on the basis of the material of the public health laboratories. The
figure shows the clear-cut improvement of reporting achieved in 1951

FIG. 1. INFLUENZA INCIDENCE PER 10000 POPULATION IN POLAND, 1947-57*
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* Based on figures recorded by the public health laboratories.

after introducing a daily summary report during the epidemic period. It
must be admitted that the records reflect almost exclusively cases diagnosed
in the cities. The indices of country-wide incidence calculated according
to this system are hardly even approximate, and are minimized by being
calculated on the basis of the total population of the country in a situation
where reporting of inguenza in the countryside is practically nil owing to
the sparseness of the medical network. -For example, during the epidemic
in 1954, the peak of country-wide incidence was 119.8 per 10 000, whereas
in Warsaw it was 400 per 10 000 (Fig. 3) and in some of the larger cities
even 1000 per 10 000. In non-epidemic periods the curve based of the
material gathered by the public health laboratories falls nearly to zero.
The curve for absenteeism due to influenza (see Fig. 2, 3 and 4) reflects a
fairly true picture of incidence among working people in the cities. The
peak of the epidemic wave in the cities traced on the basis of this material

5

305



306 F. PRZESMYCKI, H. DOBROWOLSKA & L. SAWICKI

FIG. 2. INFLUENZA INCIDENCE PER 10000 POPULATION IN POLAND, 1951-55
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FIG. 3. INFLUENZA INCIDENCE PER 10000 POPULATION IN WARSAW, 1951-55
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is identical with the peak for the cities from the material obtained by the
public health laboratories. On a national scale the peaks are not identical;
incidence according to sickness absenteeism is four to five times higher
than incidence calculated on the basis of the material of the public health
laboratories (Fig. 2).

It appears that the indices of incidence in the large cities are identical
according to both systems during epidemic periods (see, for instance, the
epidemic wave in 1954 in Fig. 3 and 4).

FIG. 4. INFLUENZA INCIDENCE PER 10000 POPULATION IN L6DZ, 1951-55

Figures recorded by public health laboratories
-----Influenza absenteeism recorded under State insurance system

The reporting system of the public health laboratories is not sufficiently
"sensitive " to detect smaller epidemics and does not allow for analysis of
the epidemiological situation in inter-epidemic periods. For example, the
1952-53 season, in which local foci appeared preceding the large epidemic
of January-February 1954, was not properly reflected in the public health
laboratory material, while it was adequately illustrated in material on influ-
enza absenteeism (Fig. 2, 3 and 4). The same applies to the less intensive
B epidemic, which did not show up very clearly in the material of the public
health laboratories. Influenza absenteeism lost much of its significance
for the analysis of the dynamics of incidence after a quarterly system of
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reporting was adopted; it still allows, however, for a comparative observa-
tion of incidence in different branches of industry.

The experimental system used in Lodi is generally the first to signal
the approach of an epidemic. The growth in the daily number of reported
cases immediately seizes the attention, and at the same time the increase in
incidence is automatically localized since each dispensary has a special
" account " on which a special telephone operator fills out the daily report.
With this system, the development of the situation in each industrial esta-
blishment and the duration of the epidemic in each establishment can be
correctly observed. During non-epidemic periods this system also detects
and reports the regular autumn increase of diseases of the upper respiratory
tract of non-influenzal etiology.

All the above-mentioned sources of information on influenza incidence
were utilized for drawing up the epidemiological picture of influenza in
Poland for the ten-year period, 1947 to 1957.

Laboratory Investigations

Laboratory work on influenza started in 1948. At the beginning sero-
logical investigations (complement-fixation test) were carried out almost
exclusively. Beginning in 1953, however, virological investigations for
isolating the strains during epidemics were also undertaken.

Methods

Material for virological investigations was collected from sick persons
during the first day of illness. The patients were instructed to gargle with
broth containing 10% sterile horse serum. After the material was collected
it was delivered as quickly as possible in an iced vacuum flask and then
frozen at a temperature of -70°C.

Blood for serological tests was collected in the first days of ill-
ness and then during convalescence (about 14 days after the first collec-
tion).

The maferial from garglings was kept frozen until used. After thawing,
1000 units/ml of $enicillin and 20 mg/ml of streptemycin were added to the
fluid, and the whole was placed in a refrigerator at +4°C over night. It was
then introduced into the amniotic cavity of an 11-day-old chick-embryo.
The infected eggs were placed in an incubator for 48 hours and then in a
refrigerator over night. The eggs were opened and the amniotic and allantoic
fluids were drawn out separately. Haemagglutination reactions were
carried out with both fluids, using chicken and guinea-pig red bloods
cells. In absence of heamagglutination, one to three blind passages were
carried out.
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The complement-fixation test was then made in order to type the
isolates, followed by the haemagglutination-inhibition test for identifying the
particular strains. The biological properties of the strains isolated were
tested by intranasal inoculation of mice (at least five blind passages) and
the infectivity (ID50) of the strains was tested on chick-embryos. The
morphological properties were tested by electron microscopy.

Preparation of diagnostic immune sera

Diagnostic immune sera were prepared on white rats, weighing 100-
150 g. The rats were immunized intraperitoneally with live virus contained
in allantoic fluid, which was injected twice, at two-week intervals. The
dose of the first injection was 1 ml; the second 2 ml. On the seventh day
after the last injection, the rats were bled by heart puncture, and the serum
was inactivated at 56°C for thirty minutes. The serum was kept in ampoules
and was stored without preservatives at - 30°C. Serum prepared in this way
had a satisfactory specificity and titre and contained hardly any non-
specific inhibitors. It was used for complement-fixation and haemag-
glutination-inhibition tests.

Preparation of an.igens for complement-fixation test

The virus contained in allantoic fluid was centrifuged at 2000 revolutions
per minute (r.p.m.), and 1.75 % chicken red cells were added. The mixture
was then placed in a refrigerator at +4'C for two hours (adsorption), and
centrifuged at 1000 r.p.m. for 15 minutes. Physiological saline was added
to the sediment in the amount of one-tenth of the volume. Then it was
placed in a water-bath at 37°C for 3-4 hours (elution). After further centri-
fugation, the supernatant was used as antigen, and 0.05 % formalin was
added to the antigen as a preservative. The prepared antigen contains the
corpuscular V antigen of the influenza virus.

The complement-fixation test is also performed, in some cases, using
the soluble antigen of influenza virus prepared from chorio-allantoic
membranes of infected chick-embryos. The antigen was prepared according
to the method recommended by WHO Expert Committee on Influenza
(1953).

Electron microscopy

The virus preparations for electron microscopy were made using virus
in allantoic fluid harvested a day before the test, and concentratedby adsorp-
tion and elution twice. The control preparation was made with uninfected
allantoic fluid. Electron nimcoscopic pictures were made with the Zigbahn-
Schonander microscope, obtaining enlargements of 8300 to 29 700; these
were then further enlarged up to 48 000 times.
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Cytology

Cytological examination of the nasal mucosa in patients ill with influenza
were carried out using the method of Koladitskaia (1948). A narrow slide
with smooth edges, 10 cm long, was introduced into the lower nasal canal
and pressed to the nasal concha. In this way a replica can be obtained
containing mucosa cells which does not disturb the natural position of
particular cells and cannot be obtained by smears. The replicas were taken
during the first days of illness and stained with haematoxylin-eosin
methylene-blue, or according to Pappenheim's method.

Epidemiology
Epidemics before 1953

The curve of incidence traced on the basis of the public health laboratory
material shows an epidemic increase in 1947, 1949 and 1951. Reporting in
1947 and 1949 was negligible and does not reflect the situation, especially
for 1949, when the winter epidemic was quite a severe one-a conclusion
drawn from observations con-
ducted by the State Institute FIG. 5. INFLUENZA ANTIBODIES
of Hygiene in 1948-49 in the IN HEALTHY PERSONS IN WARSAW AS
course of diagnostic work. DETERMINED BY COMPLEMENT-FIXATION

Serol icatess mae itpos-
TEST, FEBRUARY 1951-APRIL 1952

Serological tests made it pos-
sible to identify it as an
A epidemic. This epidemic 64 64
corresponded to the one which 32 B antibodies 32
spread over Western Europe 32
in 1948-49. The epidemic in 16 16
the winter of 1951, which coin- 8 8
cided with the A epidemic in A antibodies
Western Europe, was marked 4 4

by a large increase in inci- 2- 2
dence, reflecting an improve- - o__
ment in reporting. However, II 'V V Vi'VillI IXX Xi 'xIil II illV1
there is a lack of epidemio- WHO 8432
logical observations and ex-
tensive laboratory tests. One After Z. Mianowska-unpublished data

A strain, similar to PR8, was
isolated and a post-epidemic increase in A antibodies (determined by
complement-fixation) was found in the sera of healthy people.

In the winter of 1951-52 an increase in incidence was detected, which
developed into a rather mild epidemic in February-March of 1952. This
epidemic was most probably caused by virus B, as can be concluded from
the results of serological tests carried out among both healthy and sick
people in a number of places (see Table 1 and Fig. 5).
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TABLE 1. REVIEW OF LABORATORY INVESTIGATIONS ON INFLUENZA
DURING THE PERIOD 1940-57

Epi- Number St Serological
demic of strains tyrpaen investigations Remarks * *
season isolated (results)

1949 1 A A-antibodies 1023 sera of healthy persons obtained in the post-
prevalent during epidemic period fromWarsaw and 7 other provin-
post-epidemic cial capitals were investigated (CFT).
period The strain isolated was similar to PR8.

1951 1 A A-antibodies From January 1951 about 100 sera monthly were
(20) prevalent dur- investigated (CFT).

ing post-epide- The strain isolated was similar to PR8.
mic period

1952 0 0 B-antibodies 1. Warsaw: 84 sera of persons during advanced
prevalent in illness examined (CFT) in December 1951 and
post-epidemic January 1952 showed B-antibody prevalence.
period. In- 2. 33 paired sera of sick children(Warsaw) showed
crease of marked increase of B-antibody in convalescent
B-antibodies sera (HIT).
in convalescent 3. 30 paired sera of sick children (Nowy Tomygl)
sera investigated (HIT); B-antibody increase in con-

valescent sera.
4. 140 sera of children examined during the post-
epidemic period (CFT); B-antibody prevalence
established.
5. About 100 sera of healthy persons tested
monthly. B-antibody prevalence established dur-
ing the epidemic and post-epidemic period (after
January 1952).

1953 23 A (21 A-antibody 21 PR8-like strains were isolated from material in
(39) strains) increase in con- organized youth centresand army units in Warsaw,

A' (2 valescent sera Warsaw vicinity and Upper Silesia. In patients
strains) in 91 paired sera harbouring A strains, a 14-16 times increase in A

investigated antibodies was found. In L6di, 2 strains were
isolated related to the Soviet Al strain, Pan.

1954 12 Al 33 paired sera Al strains isolated from material obtained in
(50) investigated; Warsaw, L6di, the Warsaw vicinity, Tomasz6w

convalescent- Mazowiecki. The strains isolated were identical
titre increase with those obtained in L6di in May 1953, strongly
(CFT, HIT) related to the Soviet Al strain Pan and in a lesser
specific degree to A/England/53. In convalescent sera

antibody increase was found: with A-antigen 4
times, with Al-antigen 6.6 times, with B-antigen
nil (CFT). Using HIT, the following results were
obtained: A-antigen 1.5 times, Al-antigen 32.5
times, B-antigen nil increase in convalescent sera
antibody.

1955 6 B B-antibody in- B-strains isolated in L6di, Warsaw, Wroclaw,
(27) crease in 81 Katowice. Antigenic variation in B group becom-

convalescent ing apparent. Some strains very remote from Lee
sera of the strain. Convalescent sera antibody increase estab-
paired sera lished with CFT was: A-antigen 1.3 times, A'-anti-
examined gen 1.1 times, B-antigen 9.3 times.

1957 5 Al A-antibody in- Netherlands-like strains isolated in Warsaw (3)
(33) crease in 22 and Poznani (2).

convalescent Antibody increase established (HIT) for: Pan
sera of the strain (Moscow 1952) 18.5 times, Polish Nether-
paired sera lands-like strains 15.5 times, PR8-like strain
investigated (Polish) 11.0 times.

Lack of B-antibodies.

* Figures in parentheses indicate number of throat washings examined.
** CFT = complement-fixation test; HIT = haemagglutination-inhibition test.
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Epidemics of 1953 and 1954

In May 1953, an epidemic of upper respiratory tract infections of an
influenzal character appeared in organized youth centres in Upper Silesia
and in some army units.

Strain A similar to PR8 was isolated and an increase in antibodies was
found in sera gathered from the foci of the epidemic in Silesia and in the
vicinity of Warsaw. These strains appeared spherical in the electron

TABLE 2. INFLUENZA STRAINS ISOLATED IN POLAND
FOREIGN STANDARD STRAINS IN CROSS

Virus

7C 70 -o
Serum c c c c c c c C c

-/0 0 0 0 0 10 1 00 1920 a. a_ co000 0 0 0

<< < < ~~~~~~< c 0 r

A/Poland/l/53 1 920 1920 0 0 0 0 0 0 0 0

A/Poland/2/53 1 280 1 920 0 0 0 0 0 0 0 0

A/Poland/3/53 0 0 320 480 60 160 00 0 0 0

A/Poland/4/54 0 0 320 1 280 480 320 0 0 0 0

A/Poland/5/54 0 0 240 160 960 160 0 0 0 0

A/Poland/6/56 0 0 320 480 320 960 40 10 0 0

A2/Poland/7/57 0 0 10 20 60 20 240 320 0 0

A2/Poland/8/57 0 0 40 0 80 20 320 320 0 0

B/Poland/1/55 0 0 0 0 0 0 0o 0 320 60

B/Poland/2/55 0 0 0 0 0 0 0 0 160 240

PR8 960 1 920 0 0 0 0 0 0 0 0

FM 1 0 0 20 40 80 10 0 0 0 0

Pan/Moscow/52 0 0 240 320 160 160 0 0 0 0

A/England/51 0 0 80 40 40 30 0 0 0 0

A/England/53 0 0 80 160 240 80 30 20 0 0

A/Eire/55 0 0 60 20 20 0 0 0 30 0

A/Netherlands/36/56 0 0 0 30 15 40 160 80 0 0

B-Kri/Moscow/52 0 0 0 0 0 0 0 0 0 15

B-Lee 01 0 0 0 0 0 0 0 0 0

B-Bon 0 0 0 0 0 0 0 0 0 10

B-Hradec/Czecho-
slovakia/53 0 0 0 0 0 0 0 0 0 15

C Taylor 0 0 0 0 0 0 0 0 0 0

D-Kor/Moscow/56 0 0 0 0 0 0 0 0 0 0

*Two Polish strains from each epidemic are shown in this table.
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microscope, except for one in which long filaments were seen-80 milli-
microns wide and a few microns long. Two Al strains were isolated from
sick people in Lodz (the first of this kind isolated in Poland). They corre-
sponded to the Soviet strain Pan/Moscow/52 and to a great extent to strain
A/England/53. These strains were not pathogenic for mice during the
first three passages and in the electron microscope showed prevalently
filamentous forms.
A retrospective analysis of this spring epidemic conducted later showed

DURING THE PERIOD 1953-57 COMPARED WITH
HAEMAGGLUTINATION-INHIBITION TESTS *

I Virus

-~~~ ~~ ~~ (0 Y (0

_C1 co(0 a) a0 _

~~cIJ or-8
L L.

C0LCJ 0LJ ZvD m00 co 3cOO>

< < 1<0 H

9601 0 0 0 0 0 0 0 0 0 0 0 0

1 280 30 0 0 0 0 0 0 0 0 0 0 0

0 0 120 0 0° 0 60 0 0 0 0 0 0

15 40 240 0 20O 0E40 0 0 0 0 0 0

0 80 240 10 40 lO lO 0 0 0 0 0 0

10 15 160 0 0 0 240 0 0 0 0 0 0

10 0 20 ° 0 10 160 0 0 0 0 0 0

0 0 20 o 0 0 160 0 0 0 0 0 0

0 0 0 0 0 0 0 60 15 20 40 0 0

0 0 0 0 0 0 0 80 15 80 80 0 0

1 280 0 0 0 0 0 0 0 0 0 0 0 0

0 1 280 40 20 60 0 0 0 0 0 0 0 0

0 40 1 280 15 15 10 10 0 0 0 0 0 0

0 80 40 320 40 80 10 0 0 0 0 0 0

0 160 160 80 320 20 10 0 0 0 0 0 0

0 160 60 60 40 240 0 0 0 0 15 0 0

0 0 10 160 10 10 320 0 0 0 0 0 0

10 0 0 0 0 0 0 1 280 40 320 40 0 0

0 0 0 0 0 0 0 120 320 60 0 0 0

0 0 0 0 0 0 0 60 30 640 40 0 0

0 0 0 0 0 0 0 10 10 20 160 0 0

0 0 0 0 0 0 0 0 0 0 0 1 280 0

0 0 0 0 0 0 0 0 0 0 0 01 280
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that the registration conducted by the public health laboratories detected
within this period an increase in influenza-like diseases in provincial and
county capitals. This increase was noticeable also in the greater incidence
for entire provinces as well as in the material on influenza absenteeism. In
January 1954, a severe epidemic broke out almost simultaneously in the
entire country, during which 12 Al strains (see Tables 1 and 2) were isolated
identical with the two strains isolated in Lodz during the spring epidemic
of 1953. The etiological character of the winter epidemic of 1954 was also
confirmed by serological tests, which showed an increase of antibodies
among convalescents.

After ascertaining the etiological link between the spring epidemic of
1953 and the winter epidemic of 1954, attempts were made to discover the
possible epidemiological links between them. The indices of incidence of
several provincial and county capitals were compared for the 1952-53
season up to May 1953 and for the winter epidemic of 1954. These seasons
were also compared on the basis of incidence of entire provinces and on
influenza absenteeism material. It w*as proved that incidence in the 1952-53
season ran different courses in different parts of the country, along three
main lines (Fig. 6): (1) a distinct increase in reporting from October 1952
to May 1953 with the peak in January 1953; (2) a sharp epidemic wave in
May 1953; (3) a lack of any increase of reporting in this season (public
health laboratory material). The indices calculated on the basis of influenza
absenteeism disclosed an increase of reporting in cities and on a national
scale, covering the autumn of 1952 to May 1953, with an additional insignifi-
cant increase in May 1953 (Fig. 2, 3 and 4). Comparison of the incidence
of the 1952-53 period with the epidemic of January-February 1954 showed

FIG. 6. THREE TYPES Of INFLUENZA INCIDENCE PER 10000 POPULATION
IN VARIOUS PROVINCES AND COUNTY CAPITALS, 1952-53
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TABLE 3. COMPARISON OF INFLUENZA IN SIX POLISH CITIES IN 1953 AND 1954

Incidence in Incidence in
City April-May 1953 January-February Ratio of 19541954 incidence to 1953 Remarks

(0) (0) incidence

L6di 2.0 8.8 4.4 Cities with the highest
incidence in 1953. The

Wloclawek 1.6 5.5 3.4 intensity of the 1954
epidemic is less marked

Piotrk6w 1.0 2.7 2.7

Kalisz 0.04 13.3 333.2 Cities with the lowest in-
cidence in 1953. The in-

Krak6w 0.03 18.6 620.0 tensity of the 1954 epi-
demic is clearly marked

Rzesz6w 0.01 2.8 28.0 when compared with
1953.

that the cities with a considerably higher incidence in the 1952-53 period
had a less intense epidemic in the winter of 1954 and vice versa. This
phenomenon was also borne out on a provincial scale and by the figures
for influenza absenteeism. This was brought out especially vividly by com-
paring cities with the greatest and least incidence in 1953 with the incidence
in these same cities in 1954 (Table 3). An intensive epidemic broke out in
May 1953 in a partially isolated centre in the Warsaw area (an institution
for blind children), which was under the constant observation of the State
Institute of Hygiene and which showed a complete lack of incidence in
January 1954. From these epidemiological observations, which conform
with the results of laboratory tests establishing the identity of two strains
isolated in May 1953 with the epidemic strains of 1954, the conclusion was
drawn that a precursor epidemic (timed with the Al epidemic in Western
Europe) passed over the country, which spread the virus unequally in
different parts of the country. This strain, after adaptation and spreading,
caused the severe epidemic in the winter of 1954 which hit the entire country
almost simultaneously. The same situation occurred in the USSR, where,
after a spring epidemic, there was an extensive epidemic in December 1953.

Incidence in the cities (based on data from both reporting systems)
fluctuated in the main from 400 to 10%, there were also cities with an
incidence of 13% and 18%. Absenteeism among schoolchildren reached
24 % in Lodz. The epidemic caused much absenteeism among workers, the
work-days lost throughout the country amounting to 21 112 in March,
18 278 in April and 21 018 in May 1953, and to 204 188 in January, 154 287
in February and 47 208 in March 1954.

In the first half of 1954, 714 deaths were reported (against 673 in the
first half of 1953). The mortality rate per 100 000 population attributed to
influenza reached 12.3 for the country as a whole. This is higher than the
average for 1936-38 (10.0) in Poland and also higher than the indices
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calculated for six large cities in 1946-48 (2.0-6.0). Mortality connected with
the epidemic of 1954 was lower, however, than mortality during the intensive
epidemic of 1951 in Western Europe (Spain, 23.3; England and Wales, 33.8).
It should be admitted, however, that in Poland registration of deaths
caused by influenza is not accurate enough.

During this epidemic the efficacy of a polyvalent, formalinized, intra-
nasal vaccine containing the epidemic virus was observed in Lodz and
Katowice. The incidence of influenza among those vaccinated was 2.3-4.3
times less than among the unvaccinated-a statistically significant decrease.

During the winter epidemic of 1954 absenteeism due to influenza was
also analysed according to various industries. The proportion of influenza
absenteeism in relation to total illness absenteeism in the first quarter of
1954 was 16.19 % for the whole country. This relationship was different,
however, in different branches of industry. In the coal mining industry
absenteeism caused by influenza was only 7.04% of total illness absenteeism
in the first quarter; in steel, 12.29%; in metal, 17.23 %; in chemicals,
18.09 %; and in textiles, 18.200%. The results of these observations are
similar to the results of Hotsianov (1939).

During the 1953 and 1954 epidemics, nasal mucosa samples were
examined in 69 cases of clinical influenza in three towns. Pathological
changes in the nasal mucosa were clearly established in a children's centre,
where material was obtained during the first day of illness. Marked des-
quamation of the epithelial cells and leucocytic infiltration were observed.

Stained replicas could be considered an auxiliary method in diagnosing
influenza.

Epidemic of 1955

This epidemic appeared three years after the previous B epidemic and
was preceded by foci in organized centres of young people. From one of
the first foci of this kind in January 1955 the B virus was isolated. An
increase of B antibodies among convalescents was also confirmed. Six B
strains were isolated during the epidemic, which developed rather slowly,
reaching its peak in March and April of 1955. Among those strains can be
differentiated two groups with no common antigenic components in the
haemagglutination-inhibition test. These two groups are distinguished by
differences in haemagglutination titre, adaptability to the allontoic cavity,
ID50, and adsorption-elution properties. Strains of one of these groups did
not contain common antigenic components with the Lee strain, but shared
common antigenic components with the B-Hradec strain recently isolated
in Czechoslovakia. Similar phenomena were confirmed at the same time
in the Soviet Union and Western Europe. The strains isolated were not
pathogenic for mice. These strains appeared spherical or oval in the electron
microscope; no filaments were seen. The incidence in the larger cities
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reached 5 %, with considerable differences in different cities. During this
epidemic also, the efficacy of a polyvalent, formalinized, intranasal vaccine
containing strain B was established, expressing itself on the average in a
twofold, statistically significant, decrease among those vaccinated.

Epidemic of 1957

This epidemic appeared three years after the previous Al epidemic
(January-February 1954).

The number of reported cases began to rise at the end of February
reaching the peak in the last week of March and gradually decreasing
during April. On a national scale and in many provincial and county
capitals, incidence during this epidemic did not differ from that in 1954.
Examination of the incidence of both these epidemics in a number of cities
reveals a number of notable facts meriting emphasis.

In Katowice, a large coal centre, a very low incidence was reported in
both epidemics; the possibility cannot be excluded that this may be connected
to a certain degree with the relatively lower incidence of influenza among
workers in the mining industry.

One of the industrialized county capitals showed during both epidemics
the highest incidence in the country-higher even than the textile centre,
Lodz, where a particularly exact reporting system is in force. It is possible
that this is connected with the following facts: this city has grown signifi-
cantly in the last ten years and the number of inhabitants per square
kilometre has increased markedly with a relatively negligible rate of housing
construction; in addition, the city is at a very low altitude and is markedly
humid.

Comparison of the incidence figures in the provincial capitals for 1954
and 1957 shows to a certain extent a repetition of the phenomenon observed
from the comparison of the 1953 and 1954 epidemics; the cities with a
relatively high incidence in 1954 showed a relatively lower incidence in
1957 and vice versa. This phenomenon is not so clear, however, as it was
in the previous epidemic and is true of some cities only. The possibility
cannot be excluded that resistance acquired during one epidemic may last
until the next one even if that is caused by an only slightly related virus.

During the epidemic of 1957 five strains similar to A/Netherlands/56
were isolated in two cities (L. Mietkiewicz-unpublished data). An increase
of haemagglutination-inhibiting antibodies against this strain among con-
valescents was found. An increase in antibodies was also confirmed in regard
to the Pan strain similar to A/England/53 and A/Poland/1/53 (similar to
PR8). The increase of antibodies to Pan, a strain with a very slight re-
lationship to A/Netherlands/56, deserves special emphasis. All the strains
isolated in Poland in 1957 reacted up to a titre of 1: 40 with the strain A/Eng-
land/53. Such a relationship was also shown by Isaacs (1956). A/England/53
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is related to the strains isolated in Poland in 1953 and 1954, and the latter
was strongly related to the Pan strain. This is confirmed by the increase
in titre for the Pan strain established in the sera of convalescents after the
epidemic of 1957 (see Table 1). The above-mentioned relationship between
the Netherlands and Pan strains accounted for some epidemiological
phenomena during two successive Al epidemics mentioned above. It seems
that the relationship of the strains of both these epidemics conditioned the
efficacy of the vaccine used in the autumn of 1956, which did not contain
the Netherlands strain but Polish strains similar to Pan. Even though a
decrease in incidence was achieved among those vaccinated, it is true that
was not as regular, nor as distinct, as during the previous epidemic, when
the vaccine contained recently isolated epidemic strains.

It seems that the epidemic of 1957 was preceded by a series of local
epidemic outbreaks, which were clearly observed in only certain industrial
establishments and in a few of the larger cities and caused a small but
distinct rise in incidence in the first months of 1956.

During this period no laboratory investigations were carried out and
the etiology of the above-mentioned local outbreaks could not be established.
In March 1956, throat washings of a child sick with symptoms of the respira-
tory tract were obtained from the Children's Clinic in Warsaw. A virus
strain was isolated whose relationship could not be established at that
time. In 1957, a diagnostic serum prepared with this unidentified strain
showed a relatively high titre when tested with the strain newly isolated in
1957, similar to A/Netherlands/56. With all necessary reservations, it can
be assumed that the local outbreaks in the first quarter of 1956 recognized
by epidemiological observations were caused by the Netherlands-like
strain and were a sort of a precursor of the nation-wide epidemic of March-
April 1957.

Discussion

The analysis of the influenza epidemics of 1947 to 1951 is necessarily
incomplete, since it is based on questionable and incomplete statistical
material and on fragmentary laboratory tests, mainly serological. However,
the improvement of reporting in 1951, the introduction in that year of
reporting absenteeism caused by influenza, and the development oflaboratory
tests has made it possible, from 1953 onwards, to analyse the epidemiology
of influenza in a manner similar to other European countries.

The epidemics caused by virus A which appeared in the winter months
January-February of 1947, 1949 and 1951 were by and large coincident
with the cycle of A epidemics in Western Europe and the Soviet Union,
with the difference that in Poland they usually appeared a few months
later. However, the countries which border Poland to the south (Hunigary
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and Czechoslovakia) and with which Poland has extensive trade and cultural
relations, were afflicted in 1949 and 1951 with an epidemic caused by a
virus of type other than that prevalent in Poland, the Soviet Union and
Western Europe. The B epidemic which passed through Western Europe
in the 1951-52 season and in Poland in 1952 was not seen in the Soviet
Union, which at that time was affected by an A' epidemic (see Table 4).

TABLE 4. CHRONOLOGY OF INFLUENZA EPIDEMICS IN EUROPE

Western Europe Poland USSR

Other countries
epidemic type epidemic type epidemic type

year year year

1946 A

1946/47 B

1947 A 1947 1947/48 A

1948/49 A 1949 A 1949 Al Czechoslovakia and
Hungary, B

1949/50 B

1950/51 Al 1951 A 1950/51 Al C,echoslovakia, Al

1951/52 B 1952 B 1952 Al

1952/53 Al 1952/53 A-Al 1953 Al

1954 A'

1954/55 B 1955 B 1954/55 B

1956 A 1956 A

1957 A

It is possible that these phenomena are evidence for the appearance of
endogenous epidemics caused by a local and not by an imported virus,
even in areas which adjoin and which maintain close relations with one
another. Further evidence of such a possibility was provided in 1953 and
later, when Polish strains were shown to be related to but not identical with
viruses isolated in other countries. The phenomenon of a virus " rooting
itself" and preceding later epidemics was seen to occur in 1953-54, when
in May 1953 two Al strains closely related to the Soviet strain Pan and to a
lesser degree also to strain A/England/53 were isolated from sick people
during a local epidemic in Lodz. Twelve identical strains were identified
later in January 1954 during a severe nation-wide epidemic. The epidemiolo-
gical phenomena of this period in Poland are strongly reminiscent of the
situation in the Soviet Union whele the severe Al epidemic of December
1953-January 1954 was preceded, as in Poland, by a series of local spring
epidemics in 1953, caused by the identical virus. In Western Europe, on
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the other hand, the serious Al epidemic appeared during the autumn of
1952 and the winter 1952-53 in the form of a single wave. The epidemiolo-
gical situation of the 1953-54 period in Poland is also interesting since it
seems unquestionably to bear out the epidemiological connexion between
the local spring epidemics of 1953 and the nation-wide epidemic of the
winter of 1954. Cities with the largest number of sick in 1953 showed a
relatively lower incidence in 1954 and vice versa (Table 3).

The two-year cycle of A nation-wide epidemics which occurred in 1947,
1949 and 1951 changed later to a three-year one; the two next Al epidemics
(1954, 1957) occurred in Poland about six months later than in Western
Europe and about three months later than in the Soviet Union. The 1957
epidemic also seems that to have been caused by a strain which had already
" taken root " in the country. In the 1955-56 season, particularly at the
beginning of 1956, there appeared in a few towns a small rise in clinical
influenza, most clearly observed in large industrial establishments. The
etiology of these outbreaks were not investigated then. However, in March
1956, a strain identified later as related to A/Netherlands/56 was isolated
from hospital material (a child with symptoms in the respiratory tract).
The strains related to A/Netherlands/56 isolated in Poland in 1957 also
have some antigenic components in common with the Polish strains from
the 1954 epidemic. Between those two successive epidemics there was also
observed the same kind of epidemiological link as during the period 1953-54;
there was a relatively lower incidence in 1957 in cities which showed a
greater incidence at the beginning of 1956 and vice versa. This phenomenon
was, however, only slightly marked, and in no case was it as clear as during
the 1953-54 period, when the epidemic was preceded by a precursor caused
by the identical strain.

The B epidemic which broke out in Poland in March-April 1955, was
"delayed " in relation to Western Europe and the Soviet Union by two or
three months. The strains identified during this epidemic were not uniform
either in their antigenic structure or in their biological properties. One of
the two distinct groups was remote from the Lee strain and showed a very
close relationship to the current B strain isolated earlier (1953) in Czecho-
slovakia. Similar phenomena were noted during this B epidemic in the Soviet
Union and Western Europe.

It appears that while there is a general similarity in the epidemiological
characteristics of, influenza in a large area of the northern hemisphere,
certain local peculilarities can be distinguished both as regards the occurrence
of epidemic cycles and as regards etiological factors. It also seems that
the proximity of countries and population movements between them do
not necessarily give rise to similar epidemiological situations in those
countries.

Table 2 gives the results of the antigenic analysis (by the haemaggluti-
nation-inhibition test) of the typical strains isolated in Poland, compared
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with those isolated in the Soviet Union and Western Europe. The data
give a picture of the evolution of the strains in the course of successive
epidemics and show the various degrees of relationships and differences
between the local and imported strains.

Special attention should be drawn to the isolation in Poland in 1953 ofthe
strain related to PR8. The view is generally accepted that by this time such
strains no longer appeared, although in the Soviet Union both Al strains and
strains related to PR8 were isolated in 1953 (V. M. Zhdanov-personal
communication). In connexion with this it is necessary to stress the following
facts. Strains related to PR8 were isolated in the spring of 1953 exclusively
from local foci in organized, semi-isolated centres (army units,boarding schools
and institutions for the blind). The majority of these institutions grouped
together young people who had recently arrived from rural areas, where
the intensity of influenza is in general lower than in the cities, and the view
was formulated at the time that the strains involved might survive in some
rural areas. The serological examinations conducted in these youth centres
showed a very low initial level of A antibodies and a significant rise after
the epidemic. During the same period, two Al strains were isolated in
Lodi from several cases widely distributed about the city; in these persons
the initial level of antibodies against A antigen was high and their rise
among convalescents lower. This may be evidence in support of the above-
stated viewpoint that the strains related to PR8 remained among the
rural population. Alternatively, these people may not have been sufficiently
accustomed to these strains (initial low level of antibodies) as a result of
the less intensive A epidemic in previous years in the rural areas, and on
their arrival in the cities, they came into contact with a PR8 strain which
could possibly have survived among the urban population; and in these
" virgin " centres the conditions were suitable for the epidemic spread
of influenza.

It is necessary to note that the A strains isolated in this period were
similar to but not identical with PR8. They were not virulent for mice in
the first passage although they adapted themselves easily to them, and in
the electron microscope spherical virus forms predominated. In conclusion,
it is necessary to stress that during this period a strain similar to PR8 and
Al strains similar to A/England/53 were both isolated in the same laboratory
cabinets. Before these isolations the cabinets had not been in use for a long
time, and they were always scrupulously sterilized by ultra-violet irradiation.
It would thus appear that the isolation of these strains, which were assumed
in 1953 to be no longer " contemporary ", was not accidental.

The strain isolated from a sporadic case in March 1956 reacted up to
a titre of 1: 40 with the Netherlands serum and also showed common
antigenic components with FM 1, A/England/5 1 and Pan/Moscow/52 as well
as with Polish Al strains isolated in 1953 and 1954 and with A/England/53
(in the latter case, up to 1: 80).
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TABLE 5. RELATIONSHIP QF THE SPORADIC A/POLAND/6156 AND
EPIDEMIC A2/POLAND/7157 StRAiNS TO EARLIER POLISH AND

IMPORTED STRAINS

Virus *
Serum

FM 1
I

Pan/ A/Poland/3/53 A/Engad/53 A/Netherlands/
A/England/51 Moscow/52 A/Poland/4/54 nglan 36/56

A/Poland/6/56 + + + +(1:80) +(1:40)

A2/Poland/7/57 - _ - +(1:30) +(1:16)

* + = presence of common antigenic components; - = lack of common antigenic components.

Strains isolated during the country-wide Dutch epidemic in March-
April 1957 were inhibited by the Netherlands serum up to 1: 160, but no
common antigenic components with earlier Al strains could be established,
except with A/England/53, by which serum they were inhibited up to
1: 30 (against 1: 80 with the sporadic 1956 strain). The 1956 strain seems
to be related to the Netherlands strain to a lesser degree than its " successors"
in 1957; the 1957 strains, strongly related to the Netherlands strains, lost
the majority of antigenic components which their 1956 " ancestors " shared
with the earlier A strains (Tables 5 and 6). It should be pointed out that

TABLE 6. ANTIGENIC RELATIONSHIP BETWEEN SPORADIC
AIPOLAND/6156, EPIDEMIC AIPOLAND/7/57 AND A/NETHERLANDS/56
STRAINS, TESTED BY HAEMAGGLUTINATION-INHIBITION TEST

Virus
Serum

A/Poland/6/56 A2!/Poland/7/57 A/Netherlands/56

A/Poland/6/56 960 40 240

A/Poland/7/57 20 240 160

A/Netherlands/56 40 160 320

Results expressed as reciprocals of haemagglutination-inhibition titres.

the Netherlands virus in its epidemic form was isolated in some European
countries during 1956. Should this Netherlands virus have entered Poland
in 1956, it would have been detected in some epidemic foci registered in
the early winter of 1956. The fact is that the sporadic strain isolated in
Poland in March 1956 showed slight antigenic relationsbip to the Nether-
lands strain and common antigenic substances with earlier Polish Al strains.
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RJtSUMIt

11 existe en Pologne deux systemes paralleles de d6claration des cas de grippe: les
rapports hebdomadaires des Laboratoires de sante publique et les rapports trimestriels
relatifs A l'absenteisme pour cause de grippe. A Lodz, un systeme a et etabli a titre
experimental, fonde sur les rapports quotidiens que le Laboratoire de Sante publique
de la Ville reqoit par t6lephone du Service de sante publique et des medecins prives,
cela pendant toute l'annee.

Des epidemies de virus A ont sevi en Pologne en 1947, 1949 et 1951, selon le rythme
des epidemies d'Europe et d'URSS, mais en general quelques mois plus tard. Les pays
au sud de la Pologne, cependant, ont et atteints en 1949 et 1951 par des epidemies
differentes de celles qui sevissaient en URSS et en Europe. Les auteurs suggerent que
certaines epidemies ne sont pas ((importees *, mais prennent naissance A partir de virus
endogenes. La preuve de l'existence d'un virus preexistant A l'epidemie a et faite en
Pologne dans la saison epidemique 1953-54. En mai 1953, deux souches Al ont e
isolees de cas sporadiques de grippe. Ces souches etaient etroitement apparentees aux
souches sovietiques Pan et A la souche A/England/53. Les memes souches ont e retrou-
vees au cours d'une epidemie qui s'est etendue sur tout le pays en janvier-fevrier 1954.
De plus, un lien epidemiologique a et etabli entre l'epidemie locale du printemps 1953
et la grave epidemie de 1954: les villes ou la frequence fut la plus forte en 1953 furent
relativement peu touchees en 1954, et vice-versa. Un phenomene analogue a et signale
en 1956-57. En mars 1956, une souche a e isolee, qui etait apparentee aux anciennes
souches polonaises Al, ainsi qu'au virus Netherlands. L'annee 1956 ne fut pas une
annee d'epidemie, bien que de petites poussees de grippe clinique aient eclate dans des
usines. Les souches isolees pendant l'epidemie a virus Netherlands, en mars-avril 1957,
etaient tres proches de la souche Netherlands type, mais etaient depourvues de certains
composants antigeniques, que la souche isolee en 1956 avait en commun avec les anciennes
souches polonaises. Les auteurs signalent la presence en 1953 d'une souche du type
PR8, dont l'origine ne semble pas s'expliquer par une contamination de laboratoire.
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