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The Epidemiology of Pandemic A2 Influenza
in the Netherlands, 1957-58

J. MULDER, M. D.' & N. MASUREL 2

The virus of pandemic A2 influenza was introduced into the Netherlands by ship
and aeroplane from Indonesia and possibly also from the Near East, causing an
epidemic of 10 months' duration. The disease spread from two probably independent
foci: Bussum and Rotterdam. Three special population groups were attacked first:
70 Ambonesian camps, Army units and the mining district. The main community-
wide outbreak started in September 1957 and subsided in November, but cases
continued to occur until April 1958 and there was a recrudescence of the disease in
January and February 1958. Morbidity was highest among children and adolescents.
The mortality rate amounted to about 1 in 3700 inhabitants.

Because pandemic Asian (A2) influenza pene-
trated into the Netherlands in June 1957 when the
incidence of other respiratory diseases was at a
low level, it was possible to obtain an exception-
ally clear picture of the development and course
of the epidemic in the Netherlands.

Foci of the disease were reported to the Institute
of Preventive Medicine, Leyden (WHO Influenza
Centre for the Netherlands). In most of the initial
foci reported one or more strains of influenza
virus A2 were isolated and identified by the
haemagglutination-inhibition (HI) test using im-
mune sera of ferrets. Non-specific inhibitor was
removed by the use of crude filtrate of Vibrio
cholerae. In all cases nasal exudate or sputum
was used as the source of virus. The nasal exudate
was obtained by having the patient blow his nose
into a sterile glass, a simple and reliable procedure,
and one which is easy even for very young
children.

In some foci a number of acute and conva-
lescent sera were examined for a rise of specific
antibody using the complement-fixation (CF) test
with soluble antigen A, and the HI test with the
strain A2/Japan/305/57 (ferret-mouse-passage line,
obtained from Dr K. Jensen). Generally HI anti-
body developed later than CF antibody, and in the
course of the study an 18-day interval was con-
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sidered necessary to obtain a sufficient number of
positive results.

In many foci convalescent sera only were avail-
able for examination, but since pre-epidemic sera
containing A2 HI antibody occurred at the rate of
only 1%-2% at ages below 70 years (Mulder &
Masurel, 1958), a positive result in both serological
tests at these ages was considered to be a conse-
quence of recent A2 infection.

After November 1957 paired sera only were
examined. During September and October 1957,
when the epidemic had become widespread, a
virological diagnosis was obtained in 148 autop-
sies (Hers et al., 1958) and in numerous clinical
cases of influenzal pneumonia.

In the following pages confirmation by strain
isolation in n cases is shown as (V n), and confir-
mation by both serological methods in m cases as
(S m). (C) denotes a reasonably reliable clinical
diagnosis.

INTRODUCTION AND SPREAD

Sporadic infections and introductions from abroad
Laboratory infections. Two mild infections,

almost certainly contracted in our laboratory,
developed in a technician (aged 18) and in a viro-
logist (aged 31), both of whom were working with
a human ferret line (not lung-adapted) of A2 virus
isolated in the Netherlands from the first case
introduced by aeroplane (4 June). Symptoms
developed in these patients on 16 June and 22 June
respectively, and the diagnosis was fully confirmed
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by strain isolation and serological tests. Neither
worker had had previous contact with other in-
fluenza patients. In 22 years of work with the
influenza virus these are the only laboratory infec-
tions we have observed.

Infection probably from visit to Schiphol Air-
field. On 3 June a family from a village near
Leyden paid a five-hour visit to Schiphol Air-
field. On 5 June one of the nine children developed
an influenza-like disease which shortly affected
eight siblings and the mother as well (S3). A few
contact infections most probably occurred in their
village but unfortunately they could not be
examined.

Introduction by aeroplane from Indonesia.
Three cases were confirmed (4 June, The Hague
(V; S), and 25 June, Haarlem (S2)). In Haarlem
one contact infection is known to have occurred
(C).

Introduction by ships from Indonesia. Three
ships from Indonesia docked in Rotterdam and
Amsterdam on 28 May, 26 June and 2 July. All
had an incidence of influenza of 30%-40% during
the voyage (Vi ; S19). One acute case in an adult

FIG. 1
FIRST CONFIRMED FOCI OF A2 INFLUENZA IN THE

NETHERLANDS, 1957

from the second ship was seen in The Hague
(V; S). One contact infection from two other
cases from this ship was examined in Leyden (V).

Introduction from Turkey. Among a group of
Turkish exchange students who arrived on 5
August in Rotterdam by train from Istanbul were
25 suffering from influenza (V4). These sick stu-
dents were not permitted to board a ship carrying
647 other students and bound for New York. In
spite of such precautions, however, an influenza
epidemic broke out on board. The first patient
was a Viennese student who had had contact with
the Turkish patients. According to the Morbidity
and Mortality Weekly Report of the US National
Office of Vital Statistics for 23 August 1957 one
student, 17 years of age, died in New York from
influenzal pneumonia (V).

Introduction from Scout Jamboree in England.
Two cases were reported, one in Leyden (15 Au-
gust) (V), and one in Zelhem (East) (C).

Introduction from Rome and Near East. At the
end of July and during August several clinical
cases were reported.

First foci and spread in civil population

The first focus of A2 influenza which could be
confirmed was a school in Bussum (ages 6-13
years). The first cases appeared on 14 June (S5),
but the link with Asia could not be found. Bus-

FIG. 2
SCHEMATIC DIAGRAM OF DEVELOPMENT OF A2
INFLUENZA EPIDEMIC IN THE NETHERLANDS,

JUNE-DECEMBER 1957
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Only two fatal cases at the beginning of the epidemic and
one at the end of November are shown.
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FIG. 3
FOCI_OF A2 INFLUENZA IN CIVIL POPULATION OF THE

NETHERLANDS, AUGUST 1957 a

a The focus in Rotterdam (school) started on 31 July. In
the mining district two foci are indicated which are shown as
a single black circle in Fig. 2. Ambonesian camps and military
units are not shown.

sum lies ini a region which is popular as a recrea-
tion area for people from Indonesia (Fig. 1).
Rotterdam was most probably a second initial
focus. In this great seaport cases appeared at the
end of June in at least three schools (ages 6-13
years; incidence in one school 41%; (S2)), and
one 15-year-old girl died from secondary staphy-
lococcal pneumonia on 2 July (V). On 10 July a
man, aged 54, died from staphylococcal broncho-
pneumonia in Rotterdam. No virological exami-
nation could be performed in this case but the
histopathology of the respiratory tract was typical
of influenza. During June and July the disease
was confirmed in several boarding schools, insti-
tutes and day schools in Bussum and Rotterdam
and in neighbouring towns and villages (Fig. 1
and 2) (VIO; Si1). The incidence in an institute
for children (Utrecht, 20 June) with large dormi-
tories was 95%. In this institute five out of nine
adult nurses developed influenza (S5). In no
instance did these first foci cause widespread epi-

demics in the towns in which they were situated,
although several adults became ill. During the
big community-wide wave of A2 influenza in Sep-
tember and October, influenza "reappeared" in
these towns and villages with a much higher inci-
dence than in the previous months. In the period
15-31 July most schools in the Netherlands began
their summer holidays.

In August the spread of foci continued (Fig. 2
and 3), and at least six summer camps or summer
boarding-houses showed a high incidence of
disease (Vli). One of these camps harboured only
children from Rotterdam, and in one summer
boarding-house the disease Wvas probably brought
in by a child from this city. One fatal case of
influenza complicated by staphylococcal pneumo-
nia is known to have occurred in a 10-year-old
girl (C).
On 16 August, A2 influenza was confirmed in a

physician working in the university hospital in
Leyden (Department of Oto-rhinology) and his
wife (VI; S2). The chain of the infection of these
sporadic cases could not be found.

Spread in Ambonesian camps

Early in July there developed a very interesting,
almost experimental, epidemiological situation re-
sulting from the circumstance that in the Nether-
lands about 18 000 Ambonesian people are volun-
tarily assembled in 70 crowded camps throughout
the country (Fig. 4).
On 4 July the first case (S) was seen in a camp

near 's-Hertogenbosch, followed rapidly by a ge-
neral spread through the population of this camp
(total 2400) (V2; S6) (Fig. 1). The source of
the contamination remained obscure, but there
might have been contact between inhabitants of
this camp and the ship Sibajak which docked in
Rotterdam on 2 July. In July and August the
disease spread to 68 of the 70 camps (V7; S146),
and the 69th camp was contaminated on 13 Sep-
tember. From one camp with only fourteen
inhabitants no report is available. The pheno-
menon of the rapid spread in these camps can be
explained by the extensive contact among the
inhabitants of different camps, especially during
wedding festivities, which are attended by
hundreds of people. In most camps the incidence
is estimated to have been about 60%, but in one
camp where a careful registration was made the
incidence was 85%. Altogether 11 fatal cases,
chiefly among children, have been reported. Little

14
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FIG. 4
AMBONESIAN CAMPS IN THE NETHERLANDS, 1957a

a For certain camps the dates of the first reports of A2
Influenza are shown.

Spread among miners in Limburg Province

On 8 August, a group of Italian miners from
Sardinia arrived by train in Heerlen (in the mining
district) (Fig. 1 and 3). On 11 August, one of
them developed clinical influenza and on 14 August
the disease began to spread through the barracks
in which the Italian miners were housed (S7).
From the time interval between arrival and out-
break it can be concluded that the disease was
probably not brought in from Italy. Three
Ambonesian miners were also housed in the same

barracks, but it was reported that they had had
no influenza-like disease previously.

FIG. 5
WEEKLY ABSENTEEISM FROM NEW INFLUENZA CASES
IN COAL MINES AND SELECTED FACTORIES IN DIFFERENT
TOWNS AND REGIONS IN THE NETHERLANDS, JULY-

NOVEMBER 1957a
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is known of the spread from Ambonesians to the
civil population outside the camps, although there
were a few instances of contamination in a factory
where Ambonesians were working, and it is pos-
sible that one army unit was infected by an Ambo-
nesian serviceman. At least three physicians
caring for the Ambonesians contracted influenza
(SI).

Spread in military units
The first cases of influenza among servicemen

were confirmed on 23 July in an army unit in the
south of the country (Fig. 1). The disease was

brought in by soldiers returning from leave
(V3; S15). The second unit was contaminated on

about 31 July (V2) and the third on 10 August
(V2). During August and September the disease
spread into all army units (V6; S239), with a mor-

bidity incidence of about 40%. Only one service-
man died (staphylococcal pneumonia (V)). It is
estimated that some 10000 servicemen when on

leave remained in their homes after having con-

tracted influenza and several instances of spread
to other family members have been reported.
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a The graphs indicate the number of new cases per week
expressed as a percentage of the total number of factory work-
ers or coal miners included in each investigation. " Eastern
Netherlands " refers to factories in the eastern portions of
Overijssel and Gelderland provinces; " Central Netherlands"
particularly to factories in Utrecht province and central Gelder-
land; and " Northern Netherlands" to factories in Friesland
and Groningen. The slight peak shown for August in the
bottom graph reflects the incidence of influenza among Ambo-
nesian workers in a northern factory. By courtesy of Dr W. Ekker.
Institute of Preventive Medicine, Leyden.
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In the following weeks the disease spread
rapidly among the 55 000 miners in the district
(Fig. 5) and their families. In the beginning
of September, or earlier, schools reopened, and
influenza spread among the population of the
south of Limburg (500 000 inhabitants) with a high
incidence and several deaths. Many schools had
to be closed again. The peak of the epidemic in
this district was reached in the week of 15 Sep-
tember (Fig. 5).

Outbreak in September-October 1957

The community-wide outbreak of influenza in
the Netherlands started in the period 20 August
to 7 September, and lasted about two months.
The course and the duration of this wave can be
reconstructed from information obtained from
family doctors, from statistics of morbidity among
factory workers (W. Ekker -personal communi-
cation) (Fig. 5) and among the employees of the
municipal services in Amsterdam (Oppers, 1959)
(Fig. 6), and from mortality statistics (Central
Office of Statistics, The Hague -communication
of February 1958) (Fig. 7).
When boarding schools reopened in the begin-

ning of September, the increased extent of the
seeding became manifest, for shortly thereafter
influenza broke out in several of the schools (V3).
The disease was brought in by pupils who were
known to be ill. A similar situation occurred in
groups of freshman students throughout the coun-

try (V1).
At the university hospital in Leyden, a particu-

lar group of persons became infected from three
independent sources.

Occurrence after October 1957

The disease continued to spread throughout the
period from November 1957 to May 1958. In
January and February 1958 a clear rise in the
incidence and mortality occurred (Fig. 8 and 9).
From the USA (Widelock et al., 1958), Japan
(Fukumi, 1959) and Britain (World Health Orga-
nization, 1959) the same phenomenon has been
reported. The last cases were confirmed on

21 April in a military unit in Maastricht (S3).

MORBIDITY

In the summer of 1958 a serological survey
(HI test) was made on 1447 sera from all age-
groups (kindly supplied by Dr J. H. Bekker, State

TABLE I
SEROLOGICAL INCIDENCE OF A2 INFLUENZA BY

AGE-GROUP, SUMMER 1958

(years) Total [ Hi test positive

1-9 179 77

10-19 195 81

20-29 189 69

30-39 190 42

40-49 185 58

50-59 185 38

60-69 157 32

70-79 133 28 a

80-100 34 35 a

a Unreliable because
epidemic Hi antibody.

of the possible presence of pre-

Institute of Public Health, Utrecht-Bilthoven).
Table 1 shows the results. According to Clarke et
al. (1958) and Jensen et al. (1958) 20%-25% of
serologically positive cases might have been
asymptomatic. Table 2 shows the clinical mor-
bidity in groups of non-vaccinated employees of
the Philips concern (Eindhoven), during the period
1 September to 31 October. From these two tables
it is clear that morbidity was substantially lower
in the older age-groups (see also Fry, 1958 ; Clarke

TABLE 2
ABSENTEEISM DUE TO ACUTE RESPIRATORY DISEASE
IN NON-VACCINATED EMPLOYEES OF N.V. PHILIPS

(EINDHOVEN), 1 SEPTEMBER TO 31 OCTOBER 1957

Age-group Males | Females
(years) (%) (%)

15-18 85.3 62.3

19-21 42.8 72.5

22-24 44.4 50.5

25-29 33.2 40.7

30-34 29.5 43.7

35-44 33.0

45-54 29.0 23.7

55-65 20.4

By courtesy of Dr G. J. Fortuin, Philips Health Centre
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FIG. 6
WEEKLY ABSENTEEISM FROM INFLUENZA AMONG PERSONNEL OF AMSTERDAM MUNICIPAL SERVICES

JULY AUG. SEPT I OCT NOV. I DEC. I
By courtesy of Dr V. M. Oppers

FIG. 7
DAILY MORTALITY FROM A2 INFLUENZA IN THE NETHERLANDS, SEPTEMBER-DECEMBER 1957

I
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By courtesy of the Central Office of Statistics, The Hague
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FIG. 8
WEEKLY INFLUENZA INCIDENCE IN ZEHLEN (EAST),

11 AUGUST 1957 TO MAY 1958a

MORTALITY

Fig. 7 and Table 3 show the reported mortality
from A2 influenza. Excess mortality in Septem-
ber-October 1957, in comparison with the same

FIG. 9
VIROLOGICALLY CONFIRMED FOCI AND CASES OF A2

INFLUENZA IN THE NETHERLANDS,
NOVEMBER 1957 TO MAY 1958
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a Note the winter wave in February-March 1958. The disease
was confirmed by strain isolation on 10 March.

By courtesy of Dr C. A. Kuypers

et al., 1958). In the early months of 1958,
however, the general impression was that older
age-groups were more highly affected and morta-
lity clearly shifted in this period to the age-groups
60-90 years.

* CONFIRMED FOCI OR CASES
* MILITARY UNIT
D FATAL CASES

periods in 1954-56, amounted to 2200 persons,
which figure may with reasonable certainty be
ascribed to the effects of influenza. In the Sep-
tember-October period there were, in the 20-40-
year age-groups, more deaths among women than
among men (van Geer & Mulder, 1958; Polak,
1959), a finding which appears in keeping with
previous experience in pandemic influenza morta-
lity rates.

In all about 3000 persons may be considered
to have died directly or indirectly from the disease
(1 in about 3700 inhabitants). The mortality in
the 1889 pandemic in the Netherlands amounted
to 1 in about 1000 inhabitants and in 1918 to 1 in
about 230.

DISCUSSION

The epidemiological picture of A2 influenza in
the Netherlands, which was almost the same as
that in the USA (Langmuir et al., 1958; Stuart,

TABLE 3
REPORTED DEATHS FROM A2 INFLUENZA IN THE NETHERLANDS a

Age-group (years)
Sex -1 1-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80+ Total

1 September to 30 November 1957
Males 11 48 42 14 19 36 73 123 132 117 615
Females 6 59 58 31 30 31 46 105 134 115 615
Total 17 107 100 45 49 67 119 228 266 232 1230

1 November 1957 to 1 May 1958
Males and
Females 27 16 15 18 20 24 57 137 247 316 877

a Based on information supplied by the Central Office of Statistics, The Hague

11957
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1958), is of some importance to the epidemiology
of influenza in general (see also World Health
Organization, 1959). First, it has been established
that the community-wide outbreak of influenza
in September and October was preceded by a
period of local outbreaks of the disease, which
started about 2Y2 months earlier. This pheno-
menon has also been observed in former pande-
mics (Leichtenstern, 1896), but, owing to the
absence of virological confirmation, there remained
some question whether these preceding outbreaks
were caused by the same illness which later mani-
fested itself in the general outbreak.
The very early appearance of a severe epidemic

among the 18 000 more or less isolated Ambone-
sian people is a unique observation and shows
clearly the influence of crowding as a factor in the
spread of the disease during the seeding period.
The explanation of the length of the seeding

period in the Netherlands is not completely clear,
but it should be emphasized that practically
nothing definite is known about the length of this
period in seasonal (inter-pandemic) influenza and
that in 1957 the opportunities for precise diagnos-
tic virological work in the Netherlands were excel-
lent. Moreover, the length of the seeding period
is dependent upon many circumstantial factors.
One can easily imagine that, had the mining dis-
trict been contaminated in June or July, the main
wave would have started earlier, though possibly
less abruptly. Furthermore, it should be noted that
schools were closed in the summer, thus preventing
the crowding of susceptible age-groups. In this
respect the Japanese epidemiological experience is

very interesting (Fukumi, 1959) ; and in a certain
region of North America, a major epidemic
spread, early in August, coincided with the open-
ing of summer schools (Langmuir et al., 1958).
The influence of climate has always been a

point of discussion in influenza epidemiology.
Early authors (Leichtenstern, 1896) have empha-
sized the fact that pandemic influenza starts in
autumn or in winter but can spread in summer.
The months of June and July 1957 were fair in
the Netherlands, with much sunshine and high
temperatures. However, during the latter half of
August and the month of September the weather
was rather cool and the rainfall was above the
mean for this period. Though the influence of
climatic factors is still obscure, it might be postu-
lated that the summer climate -possibly also
that of early autumn- may have caused some
inhibition of the spread in the northern hemi-
sphere, and that the recrudescence of the disease
in January-March 1958 may have been initiated
by the "winter" factor or factors (Andrewes,
1958, 1959; Zhdanov, 1959). The explanation for
the rather abrupt appearance of the community-
wide wave, which nearly always seems to have
a duration of about two months, is still not easy,
but it is reasonably certain that it can appear
only after an extensive seeding of the virus has
occurred in the preceding period.
A new observation was the prevalence of A2

influenza for a period of six months after the main
wave had subsided. The virus has apparently
been able to maintain itself in a partially immune
population for a long period.
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RtSUMI

Plusieurs aspects de la pandemie de grippe 1957-58
aux Pays-Bas sont d'un grand interet pour 1'etude de
l'epidemiologie de la maladie en general. La grippe a
atteint ce pays en juin 1957, 'a une epoque oiu la frequence
des affections des voies respiratoires etait minimum.
On a donc pu se faire une ide assez exacte du chemine-
ment de l'epidemie et de sa gravite.
La grippe fut introduite par bateau et avion, d'Indo-

nesie et peut-etre du bassin de la Mediterranee orientale,
provoquant une epidemie qui a dure dix mois. Les auteurs
indiquent les foyers primaires et secondaires et les voies
de propagation de l'infection, les taux de morbidit6 et
de mortalite; ce demier s'est e1eve 'a 1 deces par 3700
habitants (contre 1 sur 230 environ en 1918). Ils rendent
compte des resultats d'analyses serologiques effectuees
sur des groupes importants de population.
Dans leurs conclusions, les auteurs relevent les faits

suivants:

Les pousmEes s'etendant a toute la communaute,
telles qu'on les observa en septembre-octobre, ont et6
precdees, deux mois et demi plus t6t, de groupes de cas

dans de petits foyers. Ce phenomene a deja ete note en
1896, pour autant que l'on peut se prononcer avec
certitude sans confirmation virologique. L'epidemie grave
qui eclata parmi les 18 000 personnes des camps des
Ambon6siens, separes du reste de la population, est un
example, quasi experimental par sa nettete, du r6le de
1'entassement dans la propagation de l'infection, qui
toucha jusqu'a 85 % des habitants de ces camps. Le r6le
du climat dans l'epidemiologie de la grippe reste un sujet
discute. Dans le cas present, on peut penser que le temps
estival qui se prolongea jusqu'au debut de l'automne
ralentit la propagation de l'infection dans l'hemisphere
nord, et qu'elle reprit de plus belle de janvier a mars
1958, favorisee par les conditions hivernales. L'apparition
plut6t brusque d'une vague qui se propage presque
toujours durant deux mois environ dans les collectivites
est difficile a expliquer, si l'on n'admet pas qu'elle est
pr6paree par un large ( ensemencement# du virus dans
la periode pr&edente. Le virus A2 a subsist6 durant plus
de six mois apres la fin de la vague principale. 11 semble
qu'il se soit maintenu pendant longtemps dans une
population partiellement immune.
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