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ASIAN INFLUENZA IN THE ARMY IN MALAYA IN 1957 

BY 
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TOWARDS the end of April 1957 an outbreak of an obscure febrile illness in a 
Gurkha infantry battalion was reported to us by the medical specialist of the 
British Military Hospital at Kluang, J ohore. This battalion had arrived in 
Kluang from Hong Kong fifteen days previously. The mode of onset of the 
outbreak and the distribution of early cases were suggestive of an arthropod
borne viral disease, and preliminary investigations were made along those lines. 
However, within a few days, characteristics of respiratory disease became 
apparent, and it seemed obvious that we were dealing with influenza, which had 
just been reported in epidemic form in Singapore. Laboratory confirmation of 
this impression was achieved by isolation of Influenza A viruses from throat 
washings from these Gurkha patients, and it was found that these isolates were 
antigenically similar to the strain isolated in Singapore. The clinical charac
teristics of the disease were studied in 48 Gurkhas, and the serological antibody 
response was followed in 39 of them. In early May, influenza became wide
spread in Malaya, and additional influenza viruses were also isolated from a 
number of Malayan military and civilian cases occurring in the Kuala Lumpur 
area. Seven strains isolated during the outbreak were studied in detail in order 
to determine their characteristics and evaluate their relationship to influenza 
viruses of earlier years. 

As the epidemic spread throughout Malaya, many medical officers gained 
the impression that the attack-rate among Asians was much higher than among 
Europeans. A similar observation was substantiated among civilian dockyard 
workers at the Singapore Naval Base, where it was thought that differing socio
economic circumstances might have played an important role (Lim et al., 1957). 
Army camps in Malaya, where living conditions are very nearly equal for 
soldiers of all races, presented an ideal situation for comparing attack-rates 
between European and Asian soldiers. Therefore, a limited survey was under.:. 
taken at the end of the epidemic, in late June and July 1957, to determine the 

1 Fonnerly Deputy Assistant Director of Pathology, Overseas Commonwealth Land Forces, 
Malaya; present address clo Royal Army Medical College, London, S.W.1. 

2 The United States Anny Medical Research Unit (Malaya), Institute for Medical Research, 
Kuala Lumpur, Malaya. 
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R. M. Vanreenen et al. 13 

incidence of the disease in the Gurkha battalion already mentioned and in 
eight other British arid Malayan army units in different parts of the country. 
In order to confirm the presence of the influenza virus in their respective units 
and to determine the incidence of asymptomatic infection, hcemagglutination
inhibition (H.I.) tests were carried out on single serum specimens collected 
from some of the men in these units who had been ill, as well as from a number 
who had remained well. Since the Asian 1957 influenza virus was antigcnically 
unique and the human antibodies developing after infection did not react with 
previous strains, the H.!. test could be used for this purpose. 

MATERIALS AND METHODS 

Collection of epidemiological and clinical data. Epidemiological data on the 
Gurkha battalion outbreak were collected by on-the-spot inquiry and from the 
battalion medical officer's record of daily sick attendances. Clinical data were 
obtained from case records of Gurkhas treated at the British Military Hospital, 
Kluang. Clinical attack-rates in nine different army units were determined by 
interrogation of individuals at the end of the epidemic. 

Sera. Specimens collected before, during and after the epidemic were stored 
at _200 C. 

Viruses. Seven strains of Malayan 1957 influenza virus were isolated in 9 
to to-day-old embryonated hens' eggs from throat washings collected within the 
first three days of illness from Gurkha and Malayan patients. Hcemagglutinins 
for each of these strains were prepared from untreated allantoic and amniotic 

,fluids of infected eggs. Hremagglutinins for the influenza type strains PR8, 
FM-I, FW-I-50, FLW-I-52, IB-l, Lee and C-1233, were supplied by WaIter 
Reed Army Institute of Research, Washington, D.C., and for the strains 
A/Malaya/7/54 and Netherlands/56 by the Institute for Medical Research, 
Federation of Malaya. Soluble complement-fixing antigen was prepared from 
one Malayan 1957 strain by grinding infected chorio-allantoic membranes 
(CAM) in veronal-buffered saline. The CAM suspension was then centrifuged 
at 3,000 r.p.m. for fifteen minutes and the supernatant was used as antigen. 

Hcemagglutination-inhibition (H.I.) tests. The tube pattern test, as recom
mended by the Committee on Standard Serological Procedures in Influenza 
Studies (1950), was employed, using human group 0 erythrocytes. All sera 
were heat-inactivated before testing. Rooster antisera used had been pre
treated with cholera filtrate, and human sera, except where specified below, 
were treated with potassium periodate' by the method of Burnet & Lind (1954) 
to remove non-specific inhibitors. The highest (initial) serum dilution which 
partially inhibited hcemagglutination was recorded as the H.!. titre. 

Complement fixation (C.F.) tests. A standard tube test of general application 
in United States Army laboratories was used. All sera were heat-inactivated 
before testing. Preliminary antigen and complement titrations were done. 
Serial twofold dilutions of serum were incubated with 2 units of antigen and 

guest. P
rotected by copyright.

 on M
ay 22, 2023 by

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-106-01-02 on 1 January 1960. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


Asian Influenza in the Army in Malaya in 1957 

2 exact units of complement at 4° C. for eighteen hours; 3% sheep cells sen
sitised with 3 MHD amboceptor were then added and the tubes were further 
incubated at 37° C. for 30 minutes before reading. The C.F. titre was recorded 
as the highest (initial) serum dilution in which not more than 25% of the cells 
were hremolysed. 

OBSERVATIONS AND RESULTS 

Epidemiological and clinical features of the outbreak in the Gurkha battalion 

A Gurkha infantry battalion, consisting of a Headquarters Company, 
Support Company and four rifle companies, left Hong Kong by sea on 7 April 
1957 and arrived in Malaya on 11 April, being based thereafter at Kluang, 
J oh ore. During the last week of April, three- of the rifle companies, "B," "c" 
and "D," moved out to separate operational camps some miles from each other 
and from the main battalion base. 

Prior to 26 April, no cases of influenza-like illness were reported in the 
battalion, but on that date, nineteen days after departure from Hong Kong and 
fifteen days after arrival in Malaya, influenza broke out in the base camp of the 
battalion and later appeared in two of the outlying companies, "C" and "D." 
The third outlying company, "B," had only two cases in all. The outbreak in 
the main camp reached its peak on 2 and 3 May and thereafter gradually died 
down over the next several weeks. The incidence of the clinical illness, as 
revealed by admissions to hospital, sick attendance records and interrogation of 
the whole battalion at the end of the epidemic, was 32% for the battalion as a 
whole, but varied widely between companies, the variation being most marked 
in the three outlying companies, "B" (2%), "C" (33%) and "D" (71 %). 

From the clinical data recorded on 37 soldiers in hospital and on 11 cases 
among families, the disease was characterised as a short, sharp, febrile illness of 
sudden onset with headache, pronounced malaise, backache, limb pains and a 
dry cough as prominent symptoms. Maximum pyrexia varied between 100° F. 
(37.8° C.) and 104.8° F. (4004° C.) and the duration of fever varied between one 
and five days. There was no correlation between the degree of pyrexia and its 
duration. Residual malaise lasting several days after resolution of pyrexia was 
common. Physical signs in the chest were not a feature and there were no 
complications seen in this group of patients. 

Characteristics of virus strains 
A series of H.!. tests using various antigen-serum combinations, with and 

without periodate treatment of sera, :was· carried out to determine the charac
teristics of seven Malayan 1957 influenza-A strains isolated from Gurkha and 
Malayan patients. 

Fig. 1 shows the results of tests between these various strains and untreated 
acute and convalescent sera of the seven patients from whom they were isolated, 
as well as the results of tests between three of these strains and periodate
treated sera. Results of tests between the seven strains and cholera filtrate
treated rooster antiserum to the Asian 1957 type-strain, A/Singapore/l/57, are 
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FIG. 1 
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also shown. From this it can be seen that the seven Malayan 1957 strains were 
closely related to the type-strain, A/Singapore/1/57, and to each other. It was 
also noted that there were significant differences among the several strains in 
their susceptibility both to specific antibody and to non-specific inhibitors. 
The results also suggest that potassium periodate may be partially destroying 
specific antibody, with significant effect on results of tests with Iow titre sera. 

Other H.!. tests were performed to evaluate the relationship of these seven 
Malayan 1957 strains to pre-1957 type-strains of influenza-A (PRS), A-prime 
(FM-I, FW-1-50 and FLW-1-52), B(IB-1 and Lee) and C (1233) and to exclude 
these earlier strains as causal agents in the Malayan 1957 epidemic. The first 
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16 Asian Influenza in the Army in Malaya in 1957 

two Malayan 1957 strains to be established in eggs produced negative results 
(serum titre less than 1 in 10) when tested with cholera filtrate-treated specific 
rooster antisera to each of the above~mentioned pre-1957 strains. When the 
hremagglutinins of these pre-1957 strains and one Malayan 1957 strain were 
tested with untreated paired sera from 10 clinical influenza cases in the 1957 
outbreak, the 10 pairs of sera all gave negative results (less than fourfold rise of 
titre) with all the pre-1957 strains, except in one instance which, when repeated 
with periodate-treated serum, was also negative. All 10 pairs of sera, on 
the other hand, gave positive results (fourfold or greater rise of titre) with the 
Malayan 1957 strain. 

These results demonstrated that the Malayan 1957 strains were antigenically 
distinct from the seven pre-1957 strains tested and that the latter were not 
implicated in the Malayan 1957 epidemic. 

Serological tests on sera from 39 clinical influenza cases in Gurkhas at Kluang, 
April-May 1957 

C.F. and H.I. tests were carried out on sera from 39 Gurkha clinical influenza 
cases, consisting of 33 soldiers, 2 wives and 4 children. From. each case at least 
two serum specimens were tested, one collected in the acute phase of the illness 
(1st-5th day) and one in the convalescent stage (15th-32nd day). From 30 of 
the 33 soldiers a late convalescent specimen (48th-63rd day) was tested in 
addition. The soluble antigen used in the C.F. tests was prepared from a 
strain, A/Malaya/1O/57, isolated from one of these Gurkhas, and in the H.!. 
tests this same strain and three A-prime strains of recent years, FLW-I-52, 
A/Malaya/7/54 and Netherlands/56, were employed. Prior to H.!. tests all the 
sera were treated with potassium periodate; 

The results of C.F. and RI. tests with AjMalayajlO/57 revealed a fourfold 
or greater rise of antibody titre by one or other or both tests in all 39 cases. 
Both tests were positive in 31 cases (79%), the H.!. test alone in 3 (8%) and the. 
C.F. test alone in 5 (13%). 

The results of H.!. tests with the three pre-1957 A-prime strains revealed 
fourfold or greater rises of titre in sera from 9 of the 39 cll;ses-two with both 
FLW-1-5Z and A/Malayaj7j54, two with FLW-1-5Z alone, two with 
A/Malaya/7/54 alone and three with Netherlands/56 alone. In seven of the 
nine cases, the rise was less than with the 1957 virus; in one (with FL W -1-52) 
it was equal, and in one (with A/Malaya/7/54) it was greater. l 

In order to illustrate graphically the pattern of H.!. and C.F. antibody 
response to infection with the 1957 strain in these 39 clinical cases and to show 
the comparative activity of these same sera in inhibiting hremagglutination of the 
A-prime strains of recent years, the 109 sera from these cases were divided into 
four groups according to the day of disease on which they were collected. The 
geometric mean day of disease of each group was then plotted against the geo-

1 Since isolation of virus was not attempted "in each -of these 39 cases it is possible that one or 
more of these other A-prime agents also may have been involved in the Gurkha 1957 outbreak; 
but if true, these other agents must have been of minor-importance. 
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R. M. Vanreenen et al. 17 

metric mean reciprocal antibody titre of the group (Fig. 2). To facilitate 
calculations of mean titres all specimens not showing H.!. activity at the lowest 
dilution of 1 in 10 were assigned a nominal reciprocal titre of 5, and those not 
showing C.F. activity at the lowest dilution of 1 in 5 were assigned a nominal 
reciprocal titre of 2. 
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18 Asian Influenza in the' Army in Malaya in 1957 

The maximum observed titres of both H.I. and C.F. antibody to the 1957 
strain, AjMalayajlOj57, were found in the 24th-32nd day group of sera and 
there was a considerable (30-40%) fall-off of activity in the late convalescent 
group (48th-63rd day). The mean titre of H.I. antibody activity against the 
A-prime strains, FLW-I-52, A/Malaya/7/54 and Netherlands/56, remained at a 
low level in all four serum groups. 

Clinical attack-rates among European and Asian soldiers 

The results of interrogation of 2,257 individual soldiers in nine army units 
at the end of the epidemic are summarised in Table 1. Among 1,297 European 
soldiers in six units the over-all attack-rate was 9% (varying from 7 to 22%). 
There was no significant difference between those in all-British units and those 
in mixed British-Malayan units. Among 700 Gurkha soldiers in the battalion at 
Kluang the attack-rate was 32%. Among 260 Malayan soldiers in five units the 
over-all attack-rate was 30% (28-38%), with no significant difference between 
those in all-Malayan units and those in mixed British-Malayan units. The 
over-all clinical attack-rate for Asian soldiers (Gurkhas and Malayans combined) 
was 32%. 

Table 1. Clinical influenza attack-rates among European and Asian soldiers in. nine 
army units in Malaya in 1957. 

Europeans Asians 

Proportion Clinical Proportion Clinical 
Types of units of unit influenza Types of units of unit influenza 

strength strength 
% investigated % investigated 

British Infantry Gurkha Infantry 
Battalion ... 100% 7 Battalion ... . .. 100% 32 

Other All-British All-Malayan 
Units ... . .. 71% 15 Units ... . .. 8% 31 

Mixed British- Mixed British-
Malayan Units· 100% 12 Malayan Units· ... 100% 30 

Total Europeans Total Asians 
investigated ... 95% 9 investigated ... 54% 32 

• Same units. 

Htemagglutination-inhibition tests on single sera 

In order to establish a diagnostic level of H.!. antibody titre in single sera, 
H.I. tests with A/MalayajlO/57 virus were done on 90 sera collected prior to 
September 1956 from 30 Europeans, 30 Gurkhas and 30 Malayan Asians who 
presumably had not experienced infection with the 1957 virus, and the antibody 
levels in these three groups were then compared with the levels found in acute 
phase sera (1st-5th day) from the 39 serologically proven cases among the 
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R. M. Vanreenen et al. 19 

Gurkhas at Kluang in 1957. This revealed (Table 2) that the maximum titre 
to be expected in 99% of sera from individuals of which these four groups were 
samples was less than 1 in 40. Thus, it was considered on this basis that a serum 
titre of 1 in 40 or greater in H.!. tests on single sera with AjMalayaj10j57 
indicated previous infection with Asian 1957 influenza virus. 

Table 2. Comparisons of levels of H.I. antibody to AjMalaya/l0/57 virus in sera 
collected prior to September 1956, and in acute phase specimens from 39 serologically 
proven cases of influenza in Gurkhas at Kluang, April-May 1957. 

1 
H.!. antibodyl against A/M/I0/57 virus Number 

Study Groups of Mean reciprocal Standard I Maximum reciprocal specimens titre of Deviation titre expected in 99% tested Group! (u) of theoretical groupS 

Sera European ... 30 9.3 6.1 25.8 
Collected Gurkha ... 30 9.2 7.8 30.3 
prior to Malayan ... 30 8.3 5.1 22.1 

September 
1956 Total subjects; 

mean titres ... 90 8.9 6.4 26.2 

Acute phase sera of Gurkhas 
at Kluang, April-May 1957' 39 10.8 9.96 37.7 

1 All H.!. tests were performed with periodate-treated sera. 
8 For purpose of calculation of mean antibody titres all specimens not showing inhibitory 

activity at the lowest serum dilution of 1 in 10 were arbitrarily assigned a reciprocal antibody titre 
of 5. 

8 Values expressed were calculated from Mean Titre +2.7u. 
, Acute phase specimens were collected between 1st and 5th day of disease. 

Serodiagnosis of European and Malayan clinical cases 

H.I. tests with A/Malaya/lO/57 virus on single sera from about 20% of 
those European and Malayan soldiers who stated on interrogation at the end of 
the epidemic that they had experienced an influenza-like illness gave positive 
results (a titre of 1 in 40 or greater) in 65% (11/17) of the Malayans, but in only 
33% (8/24) of the Europeans. The negative sera from these tests were also 
subjected to C.F. tests with R.I.67 viral antigen to exclude adenovirus infection, 
with negative results in all cases. 

Serodiagnosis of asymptomatic infection 

H.I. tests with A/Malaya/lO/57 virus on single sera from 8% (38/475) of the 
Gurkhas, 30% (54/181) of the Malayans and 12% (140/1183) of the European 
soldiers who stated on interrogation that they had remained well throughout 
the epidemic gave positive results (a titre of 1 in 40 or greater) in 29% (11/38) 
of the Gurkhas, 46% (25/54) of the Malayans and 7% (lO/140) of the Europeans. 
The infection-rate among those Asian soldiers (Gurkhas and Malayans combined) 
who had not experienced a clinical illness was thus 39% (36/92). 
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20 Asian Influenza in the Army in Malaya in 1957 

DISCUSSION 

The sequence of related events during April and May 1957 is interesting: 

7 April. Gurkha battalion left Hong Kong for Malaya. 
11 April. Gurkha battalion arrived in Malaya. 
Second half of April. Epidemic influenza reported in Hong Kong (W.H.O. 

1957). 
··26 April. First three cases of influenza reported in the Gurkha battalion 

at Kluang, J ohore. 
4 May. Extensive outbreak of influenza reported in Singapore (W.H.O. 

1957). 
6 May. Influenza reported in civil. population of Federation of Malaya 

(Smith et al., 1957). 

It seems highly probable that the Gurkha battalion acquired its infection 
in Hong Kong, although epidemic influenza was not reported there until some 
days after it had left. The interval of nineteen days between the departure of 
the Gurkhas from Hong Kong and the eruption of the epidemic in the battalion, 
during which no illness was observed in these soldiers, may be compared with 
the almost simultaneous interval preceding the appearance of epidemic influenza 
in Singapore and Malaya, but should be contrasted with the subsequent very 
rapid spread among communities in Malaya. This in part seems to support the 
theory that influenza virus may be introduced and widely seeded in a community 
and only later give rise to an epidemic (Andrewes, 1953). 

The demonstration in hremagglutination-inhibition tests of differences among 
seven Malayan 1957 strains in susceptibility to non-specific inhibitors in human 
sera and to specific antibody, and the absence of correlation between these 
differences, stresses the importance of finding strains of A/Asia/57 virus which 
combine good specific antigenic activity with a very low level of susceptibility 
to non-specific inhibitors. Such strains would be of great value as diagnostic 
antigens. 

The pattern of complement-fixing and hremagglutinin-inhibiting antibody 
response to natural infection demonstrated in 39 clinical cases in Gurkhas 
indicates that maximum antibody response to the Asian 1957 virus is not reached 
until 28 d~ys or longer after the onset of illness, which is considerably longer 
than the 10-14 days normally expected in influenza (van Rooyen & Rhodes, 1948). 

Based upon the results of interrogation of 2,257 soldiers in nine army units 
at the end of the epidemic and of H.!. tests on single sera from samples of men 
who had remained symptom-free, it is possible to estimate that, of every 100 
Asian soldiers, about 59 were infected with the virus and 32 of these became ill, 
whereas, of every 100 European soldiers, only about 15 were infected and 9 of' 
these became ill. It is thus apparent that, although the infection rate was almost 
four times higher among Asian soldiers than among Europeans, the proportion 
of infected individuals who developed clinical symptoms was almost the same 
in both groups. No satisfactory explanation of the wide difference in infection 
rates between Asian and European soldiers can be offered. 
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SUMMARY 

Some aspects of the 1957 epidemic of Asian influenza, as it affected the army in 
Malaya, are described. 

The epidemic first appeared at the end of April 1957 in a Gurkha infantry 
battalion which had recently arrived from Hong Kong, about one week before 
influenza was first reported in Singapore. 

Seven strains of influenza virus, isolated from Gurkha and Malayan patients, 
were characterised by means of hremagglutination-inhibition tests, and although 
all were found to be closely related to the type-strain, A/Singapore/1/57, signifi
cant differences were found among them in their susceptibility both to specific 
hremagglutinin-inhibiting antibody and to non-specific inhibitors. 

The antibody-response to infection with this virus was studied by hremag
glutination-inhibition and complement-fixation tests on sera collected serially 
from 39 clinical cases at different stages of their illness, and it was found that 
maximum antibody response occurred about 28 days or more after the onset of 
clinical symptoms. 

Interrogation of individual soldiers in nine army units at the end of the 
epidemic indicated that the clinical attack-rate was about 32% among Asian 
soldiers and 9% among Europeans. 

Hremagglutination-inhibition tests on single sera collected at the end of the 
epidemic indicated that, among those soldiers who had remained symptom-:
free, 39% of the Asians and 7% of the Europeans had been infected with the 
VIrUS. 

Our thanks are due to Major G. Scott-Brown, R.A.M.C., formerly Medical 
Specialist, British Military Hospital, Kluang, Dr. R. W. Edmonds, late Captain, 
R.A.M.C., formerly Regimental Medical Officer, 7th Gurkha Rifles, and many other 
colleagues in the R.A.M.C. who cannot be named individually, for their co-operation 
in collecting specimens and data. Captain R E. Shope of the United States Army 
Medical Research Unit (Malaya) assisted us considerably in the early stages of the 
laboratory work. The helpful co-operation of Dr. C. E. Gordon Smith and Dr. L. H. 
Turner of the Institute for Medical Research, Federation of Malaya, is also gratefully 
acknowledged. 
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