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INTRODUCTION

This report represents an initial analysis of data presented in o
session on influenza surveillance held during the lst Asia Pacific
Congress of Medical Virology, November 1988, Singapore. About
twenty countries Were represented, and participants had been asked
to provide summaries of data available from about the past ten
years. To the best of our knowledge, this is the first time that
influenza surveillance results from so many countries in Asia or
bordering the Pacific Ocean have been compared to establish long
term trends about the seasonal occurrence of influenza infections.
We have also reviewed previously published data concerning the known
appearance of pandemic strains in the latter half of the century,
for comparison with the information presented about recent
interpandemic influenza.

Most information relates to the laboratory isolation of influenza
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viruses from either outbreaks of respiratory disease, or from
routine cases seéen in hospitals, clinics, etc. The methodologigs
used for virus isolation or identification varied. Chicken egg®
were commonly used to grow influenza virus, and hemagglytinatioft
inhibition test? used to identify isolates, some countries are NOW
using iwmported primary monkey kidney cells, or continuous cell lines
such as MDCK and LLC-MK) cells in place of eggs to isolate virufes.
In thesg cases, fluorescent antibody techniques were possible £OF
preliminary typing, usually followed by hemagglitination jphivition
tests fur sub-tyPing. Most coun'tries send a safPle of their
isolatey g a wi® Collahorating Center for a mof® Complate anal?Sis.

Other types of data have been used tg gifferent extents in
various countrieéS. These include : 1. Numbers ¢f deaths from
pneumonia and iﬂfiuenza; 2. Numpers of «¢linic, pospital or
physician office Visits due to acute respiratory illness (ARI); 3.
Rates of school absenteeism; and 4. Serclogic diagnosis.

Some of the participants have had extensive surveillance programs
during this period, while others were just beginning to initiate
programs. Despite these variations, and the lack of presentation
of all available data due to constraints of time or resources,
important historical trends were demonstrated, and the groundwork
established for data collection and analysis in a more rigorous
fashion in the future.

The general approach to organising the order of data present-
ation was to commence with countries aligning the North Western

area of the Pacific Ocean (i.e. North East Asia), and to proceed
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counter-clockwise around the Pacific.

SURVEILLANCE RESULTS
Korea and Japan

The four main islands of Japan, and Korea, have a temperate
climate with clearly demarcated summer and winter seasons, from
about June to September, and from about November to March
respectively. Influenza surveillance in Japan is very extensive,
and information on morbidity collected by the Ministry of Health
and Welfare is correlated with laboratory reports collected by the
National Institute of Health, yhich a}so condycts reference analysis
of viruses sulmitted from Prefectural laboratories.

At times when pandemic Viruses have appeared, such viruses have
been detected early in the course of the pandemic period, although
widespread outbreaks of the new virus subtype may not have
occurred until some months later. This was the case in 1957 when
type A (H2N2) virus was first detected in May; the subsequent
epidemic in Japan occurred during September., Similarly, type A
(H3N2) virus was first isolated during August of 1968, but the
actual epidemic occurred during January and February of 1969.
Influenza A (HIN1) viruses were detected during December of 1977,
when they co-circulated with type A (H3N2) strains. Subsequently
these type A {HINl) viruses were predominant strains in 1978,

1979 and 1980.
Seasonality of influenza virus infections in Japan since 1981

is summarised in Figure 1. The majority of influenza virus
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Figure 1. SEASONALITY OF INFLUENZA IN JAPAN AND KOREA. Total
number of virus isolates, by month, from Japan, 1981-1988 (upper

panel) and Korea, 1972-1987 (lower panel).
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isolates are reported in the winter months during January, February
and Mareh. During interpandemic periods, it has often been observed
that a virus which is in the minority as the cause of outbreaks or
epidemics in one season, particularly towards the end of the winter,
appears as the next season's epidemic strain.

Influenza surveillance in South Korea is carried out through the
Ministry of Health and Social Affairs by the National Institute of
Health. Surveillance records are available since 1957 and retro-
spective serological studies have been undertaken. The majority of
influenza isolates are obtained from the General Hospital in Seoul.
However, reports of influenza activity, and a few isolates, are also
obtained from the City and Province Health Laboratory.

Influenza A (H2N2) viruses were first isolated in Korea during
May, June and July of 1957. In contrast, influenza A (H3N2) virus
was first isolated during December 1968, and influenza A (H1N1)
virus during February 1978. As can be seen from Figure 1, the
majority of isolates in the interpandemic years occur during the

winter months.

China, Hong Kong and Taiwan -

This area encompasses a very wide range of geography and climate.
Beijing, representing northern China, is further north in latitude
than Seoul, Korea and clearly has a temperate climate. Of the
other areas discussed, Shanghai, centrally located on the coast
of China, is on a parallel with the southern tip of Japan.

Guangdong Province and Hong Kong are adjacent areas with tropical
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or sub-tropical climates, as does the island of Taiwan. Some of
the highest population densities in the world are found in cities
in these areas,

surveillance in China is conducted PY Several Provincial Health
and Anti-Epidenmic Centers, which invesfigate outbreaks of
respiratory disease or collect specimens from hospital patientg,
A Natienal Inflyenza Center in Beijing 18 responsible for
receiving information and strains from these centers. It is
believed that all the recent pandemic 5trains of influenza A Virus
had their origip in china. Thus, the first reported outbreak of
influepza A (H2N2) virws occurped in 12te Febryary, 1957, in
Guizho® Provinge, near Kweiyany, in sonthern Chjna. Tne diseasge
had spread to many parts of China by thRe end of the moitth and hy
early April wag epidemic in Hong Kong. Similarly, in mid-July,
1968, reports gppeared of an outbreak Pf acute respiratory disease
in south-eastern China. Although no isolates were obtained from
the Chinese outbreak, 3t about the same time there were reports
from Hong Kong of epidemic levels of influenza illness, and the
causative agent was confirmed to be a new sub-type of influenza A
virus, later known as "Hong Kong 'Flu", or H3N2 subtype. Finally,
influenza A (HIN1l) viruses which had not been active in man since
1957, were isolated at the end of May and early June, 1977, from
Liaoning Province and Tientsin Municipality in Northern China.

The usual pattern of influenza virus isolation in Northern
China, as seen since 1977, follows that expected for a temperate

climate (not shown). Most virus isolations and outbreaks of
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disease occur during the winter months. In contrast, Shanghai,
which is about midway between Beijing and Guanzhou, often
experiences two pesks of influenza activity each year. One orcuts
in summer-jutumn and the other in vinter-spring (Figure 2). ‘The
influenza igolation patterns reported in South China, as
exeplifieq by Guangdong Province (Figure 3), indicate that viruses
are isolated year round, with peak activity in summer (May-July).

Laboratgry surveillance in Hong Kong wasg, until recently
conducted only threough the Government Virus unit at Queen Mary
HosPital on Hong Kong Island., Samples were obtained from hospital
patients, as well as being gubmittéd from rlinics in Hong Kong and
koﬁloon. More recently, a virolog¥ laboratory has also been
fupctioning in the Chinese University Hospital in the New
Territories. The pattern of virus isolatipns in Hong Xong is
fairly simjlar to that in Suangdond Province, and an earlier peak
in later winter/spring may also occur (Figure 3).

Influenza surveillance data for Taiwan comes from both the
National Institute of Preventive Medicine and the Veterans General
Hospital, both located in Taipei. 1Influenza A (H2N2) virus was
first detected in Taiwan in April of 1957 and type A (H3N2)
virus during late August 1968. However, the Veterans General
Hospital reported obtaining the first isolates of type A (H1NI)
virus during October-December of 1977. For the last ten years,
both laboratories have reported isolating type A (HIN1) and (H.INZ)
strains, and influenza B viruses. Combined seasonality data from

both reporting institutions is shown in Figure 4. The only period
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Guandong Province, 1982-1987 (lower panel).
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of decressed influianfa acCiviCy appears to be ususlly from Ocrober

through December .

Halmyslia, Singapore and Thailand

Thase countries all have a predominantly troplcsl climate with
cthe spascons relsted t0 the sakent of vairfall, l.®. web oc SU7.

taboratory surveillance for influenza in Singapore is conducted
by the Ratignal Inflisnzs Cantar. in the Covernmsnt Pathology
Lahaoratogry, Sipcd 1972, the following bypes of survaillance dgts
Tave et collected routinely ;o edmissicns bo gevernmént oist-
patlent clinics for acube respiyatory infection (ARI); iszolatiaon
rhtee of [AfluenTd Virusge From pAtlenty st thede ciinlcg,
performed on a ySAT-Eobd basis, 0d cfngees on ENEIMENds-poaasonis
deatns. The sorbldlty 4nd mecedlity dakp ppe gollefted by the
Tepartmne of Hetlth.

Simspore raported igolating intluenzs A (H282) Yirdses in
April of 1957, and Influenza & [H3M2) virus waw rEpocted st che
baginning of Awdust, L9832, Type A [HINL) virus Was ot isolated
antil Hovember 1977, and eha fitet outhegaby did not occury until
Dircasbs r—January -

Baged on sucvelllines feoms 3372 unbl) 1ogs, snfluanza g
endemic in Singapore (Figure 5). There im oftan a major peak of
influsnca actcivity from april eo June op July, @ith 8 sscond pecicd
af inpcreased activity ln October T January.

ITnflyanzs suyrvelillance ip Halays#ia has beeen undartaken since

1954 at goverament clinics and the cukpatient clinic and student
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Figure 5. SEASOMALITY OF INFLUENZA 1IN SINGAPCHE, MALAYSLA AND
THAILRND. Tetal number of virus isolates, by month, in Singapare,
1972-1986 (ugpar panel] and Thailand, 1979-1988 (lower pansl,
Humber of confirmed cuthreaks of influenza in Malaysia from 1954

1937 isy ghown by month 4n the middle panel.

e

i L

Vs
nealth clinic at the Unlversity of Malaya., In Hay, 1957, outhoeaks
of eype A THERZ) irus =@rm Ceported. Typs A& (HINZ) Viroses Wwere
firmf Teported in ;.W'l.ml:, 'IW_-E, from An oukbrgak of {ebrile
respiLatory Lllpess AU & U% Ay ¥opce Base, Tn contrast to other
counFries, Ingluenza & (FLHL) pfryped were nor ceported apcll 1980,
alehevdh LU s peobaPl® they were 1n foct prosent undetected in
1977/ 1978,

Like Findapore, MAL&ysia ggyally Tas ite peak Lnfluenza
gotivity Suring tho MOnths of April T Jure, judged by inveseigations
of pithreaks of ynfluenza-lie jllpess [Figuge S). A8 Ln Singapora,
(nFLUE0FA ViEjges havt DBO4n jon]ated in most months of the Year,
from CUEDTEARy g gptTadlc Cages cooUTing oUtgide thE® R4k Menche.

geEvalllanre ip Thelland pas pesn conducted malniy oy beo
Dmni:at.‘.nng" the FOVEINBENt Yirgs Research Inptitobe, and Mahidol
University, in the ARNghok #res, The US Armed Forced Research
Institute for Medical Sarvices has pacticipacsd in the past. Most
ppacimens for laboratory dldgnosis nave cobe from pediabtelc oyk-
patients in Bangkok. Eurveillasce pMICes Ard being expanded,
find potentially incluvde ¢ deacthe from prnedsonia and inflesnga,
vipus imolatisns, nusbera of clinic or noepital wigiis for ARY,
gchool ahesenteeism, seeclogica)l studies asrd acktive phiysician
reporting of influesnza-like §llness, Lncluding provincial Acdda.

bataa of firstc reporta of btype A (AEZNI], [(HIWZ2] . and (HlWl)
vituses in Thalland wars May 1957, Septesber, 1968, and Hovember,
1977 fespectively. Data for the yesrs 1243-1996 shows that the

imolation of influenza viruses peaks Ll the poricd HMey to Ootolmc
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(Figure 5). However, influenza virus has also been isolated at

other times of year, as in S$ingapore and Malaysia.

Indian Sub-~Continent

While not technitially berdering on the Pacific Ocean, the
Indian sub-continent is 1likeély to be epidemiologically important
in the spread of influenza viruses in the asian-Pacific region.
The climate in the region varies cohgiderably with geography, but
large areas are dominated by tropicil monsoons. In these regions,
four seasons are recognized : c0ld weather (December to March)i
hot weather (Bpril to May); the rainy season (June to geptember);
and the season Of Ietreatind SOUthWegt monseon (Octoper and
November) .

Surveillance information from India has primarily come from the
National Institute of Virolegy, Pune, which has congucted extensive
surveys for several years in clinics in the city. Other sources
include : The National Institute of Communicable Diseases, Pelhi,
vhich is now establishing a new program in respiratory diseases;
and the Department of Virology, Christian Medical College Hospital,
Vellore, which has studied pediatric respiratory disease
epidemiology on various occasions.

Influenza A (H2N2) virus was first detected in India in May
of 1957. 1Influenza A (H3N2) virus was probably present by August,
1968. This is not too dissimilar from the pattern in many normal
years, when positive influenza virus isolations are often made in

July and August coinciding with the rainy season. In addition,

fibg
the period March-April is often a time when influunza virus
outbreaks occur.

Information about long-teym surveillance activiti®s in Pakistan
was fot availapble for this report. Only recently haS influengza
laboratory diagnosis been undertaken in Bangladesh. Preliminary
information from the Institute of public Health in pakar describes
the isolation of influenza Viruses quring both the warm and cold
months, with peak activity occurring during the July to Octcber

seasOn.

Australia, New Zealand, Papua New Guinea ang riji

rthese islang nati©ns have a wige variety of climstes. Neyw
zealand and much of the Popylated regions of Australia are
temperate, although the north of Australia is subtreopical to
tropical, as is papud New Guinea and Fiji.

National Influenza Centers have been designated in Melbourne,
Australia , and wellington, New Zealand. In conjunction with other
laboratories in majer cities, comprehensive laboratory diagnosis
of influenza has been undertaken for many years in these countries.
In Papua New Guinea, virus isolation is undertaken at the Research
Institute of Medicine in Goroka, and in Fiji the National Influenza
Center is established at the Wellcome Virus Laboratory in Suva.

Summary reports suggest that influenza A (H2N2) viruses may
have been isolated in Australia in May, 1957, and spread to all
regions of the country by August. The H3N2 virus, was first

detected in Australia in September, 1968 but the first epidemic
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of this virus did not apparently occur until July-August of 1969. ;;;T i;l

Type A (HLN1l) viruses reached Australia by March, 1978, and 2000 :'."‘ - 50

caused outbreaks in the next few months. 1500 f .x 40
The normal seasonality of influenza virus, outside of pandemic 1000 :f ~Hx :Zz

periods, is that of a temperate climate with a single peak period 500+ ___:/' n\‘ -10

in the winter months of June to September (Figure 6). Based on =

available data, there is little variation in seasonality of

influenza viruses in different regions cf Australija. AUST. PNG.
25007 12
In New¥ Zealand, pandemic viruses of type A (H2N2), (H3N2), and L 10
20001

(HIN1) were first detected in July, 1957: May, 1969; and June, - 8
1500~ 6
1978 respectively, 10004 ; un .
When cumulative data over several recent yearg of interpandemjic 500- L o
X 0

influenz@ are compared, it can be seen that the pgormal seasonal 0 o

—— Australia 1978-1987

- « = Christchurch 1981-1988

—— Tl
Jan Feb Mar APf May Jun Jul AY9 Sep Ot Nov Def

peak of influenza activity in New Zealand precedes that for e Australia 19781987 ... n@w Guinea 19g3.1987

Australia by approximately one to two months (Figure 6). Thus, the

- Figure 6. SEASONALITY OF INFLUENZA IN OCEANIA. Tcetal number
influenza season in New Zealand may best be regarded as May to

of virus isolates, by month, in Australia, 1278-1987, Vs.
September, on average. However, from the period 1975 tc 1984, six

) ] ) “hristchurch, New Zealand, 1981-1988 (upper panel), ard in
epidemics were "in season" while four fell slightly outside these

seasonal limits. Isolations have been made in-Other months of the Rustralia, 197887, vs. Papua New Guinea. 1983-1987 (1ower bauel).
year. It is not unusual for isolates outside the peak season tg
be related to importation by recently returning travellers.
Laboratory information from Papua New Guinea is intermittent.
Type A (H2N2) viruses were reported there in September, 1957, but
reports from 1968 and 1977 have not yet been identified. From

1983 to the present, prospective studies have been conducted, and

although the total numbers of isolates are gquite small, the major
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peak appears similar to Australia, i.e. from about July to
September. The A/Victoria/3/75 (H3N2) variant of influenza is
also known to have caused outbreaks with severe illness in rural
populations in Papua New Guinea in about June~July. As in other
countries located in the tropics, however, isolation of influenza
viruses appears to occur throughout the year (Figure €).

In Fiji, type A (H2N2) viruses are reported to have been
detected in July, 1957, and type A (H1N1) viruses in April, 1978,
During the interpandemic years, outbreaks of lahboratory confirmed
influenza have occurred in Fiji typically in about March-April,
or July to September (not shown). However, there is usually only

a single wave of influenza in any one year.

South and Central America

The climate among the Pacific countries of Scuth and Central
America ranges from temperate, in Chile, to tropical, for example
in Panama; these two countries being nations with particularly
active influenza diagnosis and surveillance programs.

Influenza A (H2N2) virus was first isolated in Chile in July
1957, and type A (H3N2) outbreaks began in about mid-May., 1969.
When type A (HIN1) viruses reappeared in 1977, it was not until
June 1978 that outbreaks began in Chile. During interpandemic
years surveillance primarily involves monitoring clinics and
hospitals, as well as investigating specific outbreaks. There is
a single epidemic season each year, and as in the case of pandemic

years, most isolates are obtained from about May to August (not
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shown) .

In Panama, outbreaks believed to be due to influenza type A
(H2N2) virus were reported during June-July 1957, but attempts ta
isolate the virus were unsuccessful. During September to October
1968, only mild influenza epidemics were observed in association
with isolation of influenza A (H3N2) viruses. The re-emergence of
type A (HIN1) viruses had little effect in Panama until March of
1978. 1In recent years, weekly reports of influenza-like illness
have been obtained for pediatric patientS Who present at Sentine)
outpatient clinics, and a peak is seen between about May and
August. Laboratory diagnosis has confirmed that outbreaks of
influenza OCCUr at this time, although iSolates may be obtained at

other tiMes too in some Y&ars.

Pacific North AmMerica and Hawaii

There 1S considerable variation in climate from the warm, dry
areas in Southern california, through cooler, temperate areas of
Northern California, oregon and Washington States, as well as
British Columbia, merging into arctic regions of alaska. Hawaii
can be considereg to have 2 temperate or semi—tropical climate.
Within each of these states Or Provincess there ig alse considerable
variatioh between coastal, mountain or intermediate areas-
Influenzd surveillance is well developed throughgut the different
regions. State, provinecial, or large country health departments
routinely identify viruses from outbreaks or from surveillance

sites such as sentinel physicians or clinics, as well as isolates
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from major hospital laboratories.

At the time of the 1957 Asian influenza pandemic, much
influenza surveillance in the US was conducted under the auspices
of the Armed Forces Epidemiological Commission on Influenza, with a
strong emphasis therefore on military bases, which .are the site of
many returning travelers from the Far East. Thus, the earliest
cases of influenza A (H2N2) viruses on the West Coast of the USA
were reported in June, 1957, from military personnel in California,
at about the same time &s the virus was identified in military
personnel on the East Coast.

Similarly the first isolates of influenza A (H3N2) in the US
occurred in September, 1968, among milifary personnel in Atlanta,
Georgia, San Diego, california, and Alaska and Hayaij. Most of
these were directly traceable to persons returning from Asia. By
1977, when type A (HIN1) viruses reappeared, the majoritY of
influenza surveillance in the US was no longer c¢onducted among the
military, but civilian populations, The type A (HIN1l) virus was
thus first isolated in the US during January of 1978 frem students
in Wyoming, although in an area with important military bases. By
March, the virus had been isolated across the US, including all
Pacific areas of the country. However, in isolated areas of
Alaska, the B (HIN1l) virus was apparently not necessarily introduced
in the first wave in 1977/78. Thus, in December 1988, an explosive
outbreak of type A (H1Nl) virus occurred on St. Paul Island,
shortly after the return of students from a residential school in

Anchorage.
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Routine surveillance during interpandemic periods indicates that
influenza normally occurs in outbreaks or epidemics during a single
season each year in winter. The peak months of virus isclation in
California, Oregon and Washington states have been December to
February (Figure 7). In Alaska there have been several years when
influenza has begun about one to two months earlier (Figure 7).

In all these states, isolation of influenza has occasionally
occurred during May or June. The seasonality of influenza isolation
in Hawaii (Fiqure 7) 1is very similar to that in the Pacific

regions of the US described above. Occasjionally, influenza is
isolated before the usual geason from travelers returning from

asia. These epispdes can provide €arly warning of the impending

e_pidemic in the cPMing wihter.

other Countries

Influehza virus isolatjons have been ohtained in some years
from otheyr countries around the pacific, including Indonesia
(mainly through the Naval Medical Laboratgries, upit 2, based in
pjakarta), and the Philippines (mainly thiough the US Air porce
BAS€ near Manila, and more recently from the Research Instjtute
for Tropica]l Medic¢ine, Manjla). oObservations in fhese coyptries
are similar to these of other areas in the tropics. Outbleaks on
pacific Islands such as American Samoa, Guam, and Palau have also
occasionally been reported and investigated, usually with the
cooperation of the virology laboratory in the State Health

Department in Hawaii. Such activity often corresponds to a period
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when a new antigenic variant that has first been recognised in
another area in the Pacific, is spreading.

Understanding patterns of virus spread in the Pacific Basin
ultimately may prove beneficial in identifying ways to improve the
early detection of strains in time to prepare and distribute
vaccines, or plan public health responses to major epidemics. In
addition, because new strains do appear to originate in the Asian-
Pacific regions, more detailed investigation and analysis of this
phenomenon is essential if we are to understand the ecology and
spread of the virus as well as come to terms with methods for its

control.

SUMMARY AND CONCLUSIONS

The seasonality of interpandemic influenza activity in countries
around fhe Pacifjc Basin is summarised in Figure 8. Influenza
viruses can be isolated from some areas bordering the pPacific
during any month. The figure clearly shows that influenza viruses
are actively transmitted in temperate climates in the Northern
(e.g. Japan, US) and Southern (e.g. Australia) temperate regions
during the winter months, which are six months apart. Unlike the
temperate regions, however, year-round isolations of influenza are
apparently the norm for the tropical and sub-tropical regions of
Asia and the Pacific such as South China and Singapore. Here,
peak activity is often found in and around the summer months. The
environmental and epidemiological factors responsible for these

patterns remain to be elucidated, but it is clear that influenza
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Figure 8. SCHEMATIC SUMMARY OF THE RELATIVE SEASONAL
OCCURRENCE OF INFLUENZA IN DIFFERENT REGIONS OF THE PACIFIC

BASIN. For each country shown, the ratio of monthly isolates of

influenza to total annual isolates in that country is indicated.
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cannot be considered a 'winter disease' when experience in the
tropics is taken into account.

Based on preliminary review of results of reference laboratory
analysis, the first occurrence of new antigenic variants of intep~
pandemic influenza may often be in the mainland of Asia, with
concurrent spread to the Malaysian Peninsula, the Korean Peninsulia
and Japan, before spread to Oceania and the Americas. This
pattern would be fairly consistent with that seen during pandemiocs
of influenza (Table 1). Further analysis of laboratory findings
based on antigenic analysis of virus isolates during interpandemic
years is needed, however, to substantiate this observation.

Caution must be used in interpretation of surveillance findings,

‘which are limited by the selection and numbers of patients sampled,

and by the quality of diagneostic methods used. With more intensive
sampling, including periods outside those usually cansidered to be
the 'epidemic period', the cccurrence of influenza variants may be
recogniséd pefore outbreaks occur. Thus, it is hoped that improved
monitoring in different countries will take place in the future.

If patient sampling, specimen collection, and diagnostic test
procedures can be used that are less varied than in the past.
information of greater certainty may be obtained as to the true
dates of virus appearance in different areas, with minimal
surveillance artefacts. Furthermore, application of molecular
biologic approaches to study gene evolution also may help increate
the precision with which the time ob appearanee and spread of new

vartants can be tdont i Fied,
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