
www.wpro.who.int/wpsar 1WPSAR Vol 8, No 1, 2017  | doi: 10.5365/wpsar.2017.8.1.004

Regional Analysis

a Members of the WHO Western Pacific Region Global Influenza Surveillance and Response System are provided in the Acknowledgements.
Submitted: 20 January 2017; Published: 28 March 2017
doi: 10.5365/wpsar.2017.8.1.004

Seasonal influenza is an acute viral infection that 
causes annual epidemics. The World Health 
Organization (WHO) estimates that the global 

disease burden of seasonal influenza is approximately 
one billion cases annually resulting in up to 500 000 
deaths.1 Epidemics are well defined as seasonal in 
northern and southern temperate climates with annual 
epidemics occurring in late winter or early spring.2 In 
contrast, seasonal patterns in tropical and subtropical 
regions are less clear and tend to show more consistent 
levels of transmission year-round.3,4

The Western Pacific Region (WPR) of WHO com-
prises 37 diverse countries and areas with temperate 
and tropical climates inhabited by approximately 1.8 bil-
lion people in 2016.5 Therefore, influenza is consistently 
circulating in variable locations in the Region. Collection 
and analysis of influenza surveillance data in WPR is par-
ticularly important due to evidence that novel influenza 
may emerge from persistent influenza reservoirs in the 
tropics and then spread to temperate regions.4 A more 
comprehensive understanding of virological characteris-
tics of influenza in this Region will contribute to improved 
predictions of emerging global influenza trends. For ex-
ample, there is evidence that between 2002 and 2007 
influenza viruses originating in several tropical WPR na-
tions seeded seasonal A(H3N2) epidemics in temperate 
zones.6

The Global Influenza Surveillance and Response 
System (GISRS) is a WHO network that monitors global 
impact of influenza and evaluates potential pandemic risk 
of emerging strains.7 GISRS also provides recommenda-
tions regarding viral strains in seasonal influenza vac-
cines, laboratory diagnostics and antiviral susceptibility. 

GISRS comprises 143 National Influenza Centres (NICs), 
six WHO collaborating centres (CCs), four Essential Regu-
latory Laboratories and other ad hoc laboratories. The 
WHO WPR has 21 NICs, three WHO CCs and two Essen-
tial Regulatory Laboratories. The NICs process thousands 
of specimens yearly of which a subset is sent to WHO 
CCs.8 FluNet is a global platform that allows NICs and 
other GISRS-affiliated laboratories to upload virological 
information regarding number of specimens tested and 
resulting type, subtype and lineage.9 It has been used 
in WPR since 1996. FluID, currently in a pilot phase, is 
a platform for sharing country epidemiological data that 
includes influenza-like illness (ILI) consultations by age 
group, total number of outpatients and total number of 
surveillance sites.10

Embedding influenza surveillance strategies within 
the Asia Pacific Strategy for Emerging Diseases (APSED) 
framework has supported significant advances in WPR 
influenza capacity.11 Advances include improved sur-
veillance systems, increased laboratory capacity and 
greater rates of reporting to FluNet.12 An evaluation of 
the Region between 2006 and 2010 indicated increased 
sample submission and reporting through regional sys-
tems, particularly in response to the 2009 A(H1N1)
pandemic.12 In light of continued efforts to enhance in-
fluenza surveillance in the Region, this review provides 
an updated description of regional influenza surveillance 
systems focused on the epidemiological and virological 
characteristics of seasonal influenza. This review updates 
the results from the previous 2012 review,12 considers 
how recommendations regarding surveillance strategy 
improvements have been implemented in the Region and 
discusses suggested future steps.

Epidemiological and virological 
characteristics of seasonal influenza  
in the Western Pacific Region of the  
World Health Organization, 2011–2015
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were calculated by adding ILI consultations or positive 
cases and dividing by total consultations or total speci-
mens tested, respectively. Per cent positive data and 
total positive samples were also analysed by subtype and 
lineage, that is, A(H1), A(H3), A(other) and influenza B 
by year. Positive specimens from Japan were included in 
regional number of influenza positive cases.

RESULTS

Surveillance systems

All 15 countries and areas reported data to FluNet during 
the reporting period. All countries and areas had ILI 
surveillance systems with variations in ILI case definition, 
type of surveillance systems and number of reporting sites 
(Table 1). At the time of reporting, Mongolia used the 
2014 WHO case definition of acute respiratory infection 
with measured fever of ≥38 °C and cough with onset 
within the last 10 days.13 Hong Kong  SAR, Malaysia, 
Papua New Guinea, the Philippines and Viet Nam used 
the previous WHO ILI case definition of sudden onset 
of fever of >38 °C and cough or sore throat in the 
absence of other diagnosis.13 The others reported case 
definitions that required additional respiratory symptoms 
or a modified time frame of symptom onset. Minor case 
definition differences were reported among various ILI 
surveillance sites within Australia, Cambodia, Hong Kong 
SAR and New Zealand.

For ILI patients that met the country case definition, 
the method for selecting cases for specimen collection 
varied among countries. Most commonly a set number 
of cases per week were selected for testing. All countries 
and areas also used various laboratory testing method-
ologies for influenza and subtype confirmation, including 
rapid test, reverse transcription polymerase chain reac-
tion (RT–PCR), serology and virus culture.

Virological and epidemiological characteristics

The number of reported specimens tested for influenza 
between 2011 and 2015 tripled (Table 2), with over 
two million specimens reported to FluNet from WPR. Of 
positive specimens reported to FluNet from WPR, over 
70% of the specimens were from China followed by Japan 
(11%) and Australia (5%). During this time period, 13% 
(n = 293 501) of processed specimens from countries 
and areas that submitted data on number of specimens 

METHODS

Data collection

Influenza surveillance data for 2011 to 2015 were 
collected from the 15 countries and areas with NICs in 
the WPR: Australia, Cambodia, China (including Hong 
Kong SAR), Fiji, Japan, the Lao People’s Democratic 
Republic, Malaysia, Mongolia, New Caledonia (France), 
New Zealand, Papua New Guinea, the Philippines, the 
Republic of Korea, Singapore and Viet Nam.

Virological surveillance data included number of 
specimens collected, tested and influenza positive sub-
types and lineages. These data were extracted from Flu-
Net and confirmed by NIC focal points.

Descriptive and epidemiological data were collected 
from NICs via questionnaires developed in Microsoft 
Excel®. Questionnaires of descriptive surveillance system 
data and epidemiological data were collected from De-
cember 2015 through August 2016. The data collected 
included descriptive surveillance system information such 
as ILI case definitions and the numbers and descriptions 
of active surveillance sites as of 31 December 2015. Epi-
demiological data, including number of ILI cases by age 
group and geographic location of surveillance sites, were 
collected.

Data analysis

Country-specific information on ILI surveillance systems, 
site numbers and case definitions were extracted from 
submitted questionnaires and compiled.

Virological and epidemiological data reported by 
epidemiologic week were combined into data per month. 
Data were graphed and grouped into four regions accord-
ing to location and similarities in influenza patterns and to 
allow comparison with previously reported trends.12 The 
groups were: (A) Northern temperate (Mongolia and the 
Republic of Korea); (B) China (including Hong Kong SAR); 
(C) Tropical (Cambodia, the Lao People’s Democratic 
Republic, Malaysia, the Philippines, Singapore and Viet 
Nam); and (D) Southern (Australia, Fiji, New Caledonia 
(France), New Zealand and Papua New Guinea). When 
data were available, per cent ILI consultations were de-
termined by taking monthly ILI consultations divided by 
total monthly consultations. Proportions for each group 
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Between 2011 and 2015, peaks in per cent ILI were 
generally consistent with per cent positive trends, par-
ticularly in the northern temperate and southern zones 
(Fig. 1). In Mongolia and the Republic of Korea, per cent 
ILI and per cent positive followed a northern temperate 
trend with yearly seasonal peaks occurring in the winter 
between January and March (Panel A, Fig. 1). Japan also 
exhibited the temperate northern hemisphere seasonal-
ity with distinct peaks in number of positive specimens 
seen at the beginning of each year (January or Febru-
ary). China (including Hong Kong SAR) demonstrated a 
bimodal influenza season with peak influenza activity 
between January and March consistent with the northern 

tested were positive for influenza virus, with a yearly 
variation from 9% to 17% positive.

Epidemiologic data were provided by 12 countries 
and areas. Fiji, New Caledonia, New Zealand and Papua 
New Guinea provided total number of weekly ILI consul-
tations. Hong Kong SAR provided weekly ILI consulta-
tion rates per 1000 consultations by type of surveillance 
system (for example, general practitioners or traditional 
Chinese medicine practitioners). Australia, Cambodia, 
China, the Lao People’s Democratic Republic, Malaysia, 
Mongolia, Singapore and Viet Nam provided data on 
number of ILI cases and total consultations.

*Prior WHO definition: a person with sudden onset of fever of >38 °C and cough or sore throat in the absence of other diagnosis

**2014 WHO definition: acute respiratory infection with measured fever of ≥38 °C and cough; with onset within the last 10 days

ED: emergency department; GP: general practitioner; TCM: traditional Chinese medicine

Note: no data provided for New Caledonia (France)

Table 1. Outpatient surveillance systems and case definitions, 2011–2015

Country Surveillance system ILI case definition

Australia 242 GPs and 69 EDs Fever (≥38 °C), cough and fatigue (some within four days of presentation)

 Community online data collection and 
national call centre network

Cough and fever

Cambodia 7 hospitals Sudden onset of fever ≥38 °C axillary within 5 days of presentation and 
fever at time of presentation, cough and/or sore throat in absence of other 
diagnosis

 3 health facilities Sudden onset of fever ≥38 °C axillary and fever at time of presentation, 
cough and/or sore throat in absence of other diagnosis

China 562 hospitals and 408 network laboratories Sudden onset of fever of >38 °C and cough or sore throat

China, Hong Kong SAR 17 EDs Cases with clinical diagnosis related to influenza, upper respiratory tract 
infection, fever, cough, sore throat or pneumonia

 64 outpatient clinics, about 50 GPs, 30 
TCM clinics

Prior WHO definition*

Fiji 5 sentinel sites Sudden onset of fever of >38 °C plus cough and/or sore throat

Japan Approximately 5000 sentinel health facilities 
(approximately 3000 paediatric and 2000 
internal medicine health-care facility sites)

1) All of the following: sudden onset, high fever, upper respiratory tract 
inflammation, general malaise or other systemic symptoms, OR: 2) 
confirmation based on rapid diagnostic kit (regardless of symptoms).

Lao People's Democratic 
Republic 

8 hospitals Acute respiratory infection with fever of ≥38 °C and cough, with onset 
within last 7 days

Malaysia 239 sentinel outpatient sites Prior WHO definition*

Mongolia 115 sentinel sites 2014 WHO definition**

New Zealand Approximately 200 GPs An acute respiratory tract infection with abrupt onset of at least two of the 
following: fever, chills, headache and myalgia

 Call centre network One of 18 symptoms

Papua New Guinea 2 hospitals Prior WHO definition*

Philippines 18 sites Prior WHO definition*

Republic of Korea 200 sentinel clinics Sudden onset of fever of >38 °C and cough or sore throat

Singapore 18 polyclinics, 99 GPs An acute respiratory infection with measured fever of ≥38 °C and cough 
or sore throat; with onset within the last 10 days

Viet Nam   

Hanoi 15 sentinel hospitals Prior WHO definition*

Ho Chi Minh City 5 sentinel hospitals Prior WHO definition*
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DISCUSSION

All countries and areas with NICs in WPR exhibited 
expected seasonal influenza prevalence and trends from 
2011 to 2015. Advances in surveillance systems and 
laboratory capacity have been well documented over the 
past 10 years. There was a 10-fold increase in the number 
of ILI specimens tested between 2006 and 2015, driven 
predominately by increases in data submissions from 
China (including Hong Kong SAR).12 This increase was 
likely due in part to increased awareness of the importance 
of specimen collection and submission following the 
A(H1N1) 2009 pandemic.12 These data improve regional 
understanding of circulating viral subtype seasonal trends 
despite variations in laboratory and surveillance systems, 
case definitions and number of surveillance sites.

All 15 countries and areas surveyed have sentinel 
influenza surveillance systems in place. Since the last 
regional overview, ILI case definitions and number of 
surveillance sites have changed within many countries in-
cluded in this review (see Table 3). The previous regional 
overview (2006–2010) reported that eight countries and 
areas used the WHO case definition.12 In 2014, the of-
ficial WHO case definition for ILI changed from sudden 
onset of fever of >38 °C and cough or sore throat to a 

temperate season and secondary peaks occurring in June 
or July in some years (Panel B, Fig. 1). Seasonal trends 
were less evident for countries in the tropical region with 
occasional peaks several times a year. In 2014–2015, 
a peak around July appears to correspond with the sec-
ondary peak seen in China (including Hong Kong SAR) 
(Panels B and C, Fig. 1). The southern zone showed 
evidence of seasonal influenza transmission with highest 
levels of positive specimens and per cent ILI consulta-
tions reported between July and September each year 
(Panel D, Fig. 1).

Influenza A was the predominant influenza type 
reported across all five years, for the entire WPR and by 
zone (Table 2 and Fig. 2). In 2011, influenza virus A(H1) 
predominantly circulated during the first half of the year 
followed by B (lineage not determined) later in the year 
(Table 2 and Fig. 2). In 2012, influenza B continued to 
circulate into the beginning of 2012 until influenza A(H3) 
began to predominate for the remainder of the year. From 
2012 to 2015, the subtype A(H3) accounted for the larg-
est proportion of the total influenza samples – ranging 
from 40% to 62%. From 2012 to 2015, A(H3) was the 
most frequently reported influenza subtype while second-
ary influenza subtypes and lineages varied during this 
time.

Note: total number of influenza positive specimens includes seasonal and non-seasonal influenza subtypes while influenza positive specimens by type/subtype/
lineage includes only seasonal influenza

* 2011: Data from Australia, Cambodia, China, Fiji, the Lao People’s Democratic Republic, Mongolia, Malaysia, New Caledonia (France), New Zealand, the Philip-
pines, the Republic of Korea, Singapore and Viet Nam

** 2012–2014: Data from 2011 countries plus Hong Kong SAR

*** 2015: Data from 2012–2014 countries plus Papua New Guinea

Table 2. Specimens tested and specimens positive for influenza by type/subtype/lineage in Western Pacific Re-
gion countries, 2011–2015

 2011* 2012** 2013** 2014** 2015***

Number of specimens tested 217 975 339 229 456 918 583 004 652 124

Number of influenza positive specimens 24 382 (11.2%) 58 430 (17.2%) 42 251 (9.2%) 86 884 (14.9%) 81 554 (12.5%)

Seasonal influenza-positive specimens by type/subtype/lineage

Influenza A total 14 994 31 617 33 921 63 301 55 471

A(H1) 10 487 963 15 855 22 909 4598

A(H3) 3460 28 542 17 064 38 519 50 588

A(other) 1039 2101 975 1862 1710

Influenza B total 9387 26 813 8309 23 556 26 136

B(Victoria) 728 8911 451 704 1368

B(Yamagata) 468 3837 1867 8641 16 593

B(lineage not determined) 8191 14 065 5991 14 211 8476
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Fig. 1. Proportion of specimens positive for influenza virus and proportion of consultations meeting influenza-
like-illness (ILI) case definition by subregion within the Western Pacific Region, 2011–2015

Panel A: Northern temperate (% positive from Mongolia and the Republic of Korea and % ILI from Mongolia (2011–2014)); Panel B: China and Hong Kong SAR 
(% positive from China and Hong Kong SAR and % ILI from China); Panel C: Tropics (% positive from Cambodia, the Lao People’s Democratic Republic, Malay-
sia, the Philippines, Singapore and Viet Nam and % ILI from Cambodia (2011–October 2015), the Lao People’s Democratic Republic (2011–September 2015), 
Malaysia (2011–November 2015), Singapore (2011–2015) and Viet Nam (January–November 2015)); Panel D: Southern zone (% positive from Australia, Fiji, 
New Caledonia (France), New Zealand, Papua New Guinea and % ILI from Australia)
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Fig. 2. Number of influenza viruses by type/subtype and proportion of specimens positive for influenza virus in 
Western Pacific Region, 2011–2015

Panel A: Northern temperate (Mongolia and Republic of Korea); Panel B: China and Hong Kong SAR; Panel C: Tropics (Cambodia, Lao People’s Democratic 
Republic, Malaysia, the Philippines, Singapore and Viet Nam); Panel D: Southern zone (Australia, Fiji, New Caledonia (France), New Zealand, and Papua New 
Guinea)
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Year Country Surveillance system ILI case definition

2006–2010 Australia Approximately 25 GP clinics Fever (≥38 °C), cough and fatigue
  69 EDs Fever (≥38 °C) or feverish plus at least one of the following 

symptoms: cough or sore throat
  Community online data collection Cough and fever

2011–2015  242 GPs and 69 EDs Fever (≥38 °C), cough and fatigue (some within four days of 
presentation)

  Community online data collection and national call 
centre network

Cough and fever

2006–2010 Cambodia 8 hospitals Sudden onset of fever of >38 °C and cough or sore throat within 
5 days

2011–2015  7 outpatient department hospitals Sudden onset of fever ≥38 °C axillary within 5 days of presentation 
and fever at time of presentation, cough and/or sore throat in 
absence of other diagnosis

  3 health facilities Sudden onset of fever ≥38 °C axillary and fever at time of 
presentation, cough and/or sore throat in absence of other 
diagnosis

2006–2010 China 2010: 556 sentinel hospitals and 411 network 
laboratories

Sudden onset of fever of >38 °C and cough or sore throat

2011–2015  562 hospitals and 408 network laboratories As above
2006–2010 Hong KongSAR 114 public and private outpatient clinics Prior WHO definition*
2011–2015  17 EDs Cases with clinical diagnosis related to influenza, upper respiratory 

tract infection, fever, cough, sore throat or pneumonia
  64 outpatient clinics, 50 GPs, 30 TCM clinics Prior WHO definition*

2006–2010 Fiji 13 sentinel hospitals Prior WHO definition*
2011–2015  5 sentinel sites Sudden onset of fever of >38 °C plus cough and/or sore throat
2006–2010 Japan 3000 paediatric and 2000 internal medicine sites Sudden onset of fever of >38 °C, upper respiratory infection and 

feeling tired
2011–2015  Approximately 5000 sentinel health facilities 

(approximately 3000 paediatric and 2000 internal 
medicine health care facility sites)

1) All of the following: sudden onset, high fever, upper respiratory 
tract inflammation, general malaise or other systemic symptoms, 
OR: 2) confirmation based on rapid diagnostic kit (regardless of 
symptoms).

2006–2010 Lao People's 
Democratic Republic

8 hospitals Prior WHO definition*

2011–2015  8 hospitals Acute respiratory infection with fever of ≥38 °C and cough, with 
onset within last 7 days

2006–2010 Malaysia Approximately 600 government health clinics Prior WHO definition*
2011–2015  239 sentinel outpatient sites Prior WHO definition*
2006–2010 Mongolia 37 hospitals and 121 health centres Prior WHO definition*
2011–2015  115 sentinel sites New WHO definition**
2006–2010 New Caledonia 

(France)
2 hospitals and 7 health centres Sudden onset of fever ≥38 °C (or shiver if temperature not 

available) and cough (or sore throat)
2006–2010 New Zealand Approximately 101 sentinel GPs operating May–

September
An acute respiratory tract infection with abrupt onset of at least two 
of the following: fever, chills, headache and myalgia

2011–2015  Approximately 200 GPs As above
  Call centre network One of 18 symptoms

2011–2015 Papua New Guinea 2 hospitals Prior WHO definition*
2006–2010 Philippines 59 health centres and hospitals Fever of >38 °C and cough or sore throat. For children ≤3 years, 

fever of >38 °C and cough, sore throat or runny nose
  18 sites Prior WHO definition*

2006–2010 Republic of Korea Approximately 800 sentinel sites Sudden onset of fever of >38 °C and cough or sore throat
2011–2015  200 sentinel clinics (since 2013) Sudden onset of fever of >38 °C and cough or sore throat
2006–2010 Singapore 18 government clinics, 98 GP clinics Prior WHO definition*
2011–2015  18 polyclinics, 99 GPs An acute respiratory infection with measured fever of ≥38 °C and 

cough or sore throat; with onset within the last 10 days
2006–2010 Viet Nam   

 Hanoi 15 sentinel hospitals Prior WHO definition*
 Ho Chi Minh City 5 sentinel hospitals Prior WHO definition*

2011–2015 Hanoi 15 sentinel hospitals Prior WHO definition*
 Ho Chi Minh City 5 sentinel hospitals Prior WHO definition*

Table 3. ILI case definitions and surveillance systems in the Western Pacific Region, 2006–2010 compared to 
2011–2015

* Prior WHO definition: a person with sudden onset of fever of >38 °C and cough or sore throat in the absence of other diagnosis

**New WHO definition: acute respiratory infection with measured fever of >38 °C and cough; with onset within the last 10 days

ED: emergency department; GP: general practitioner; TCM: traditional Chinese medicine

Note: no data provided for New Caledonia (France) 2011–2015
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capacity continues to be strengthened. The number of 
reported virological tests conducted on influenza speci-
mens has steadily increased from 65 103 specimens in 
2006 to 307 584 in 201012 and 652 124 in 2015; 
some countries showed slight decreases in the amount 
of data submitted as they continue to optimize their sur-
veillance systems. Although the increase in number of 
samples over time does not necessarily constitute sys-
tem improvement, consistent specimen submission does 
indicate both improved capacity and continued viability 
of the system itself. Evidence from the WHO external 
quality assessment programme shows an increase in the 
number of laboratories in the Region participating in the 
programme and consistently good results from partici-
pating laboratories (personal communication). Continued 
efforts placed on quality laboratory testing will ensure an 
accurate understanding of influenza in the Region.

Communication in the Region and globally continues 
to improve with increased reporting by NICs to FluNet. 
Other platforms such as the biweekly influenza situation 
updates published by the WHO Western Pacific Regional 
Office and periodic journal articles illustrate how commu-
nication and collaboration within the Region is prioritized. 
Using data visualization technologies, an online regional 
influenza dashboard is under way to integrate laboratory 
and epidemiological data in near real-time and provide 
a more complete picture of regional influenza activity. 
Finally, significant progress in regional risk communica-
tion capacity in response to recent emerging events (for 
example influenza A(H7N9) in China, 2013 and Zika, 
2016) also benefits influenza surveillance and response 
efforts.15

Influenza surveillance in the Region continues to 
advance, and efforts to determine burden of disease are 
ongoing. WHO guidelines recommend assessing burden 
from acute lower respiratory infection and/or severe acute 
respiratory infection surveillance.16 Several WPR coun-
tries, including Cambodia, the Lao People’s Democratic 
Republic, Mongolia and Viet Nam, have begun burden of 
disease estimates including sentinel site catchment popu-
lation determination. These estimates will contribute to 
national, regional and global burden estimates and may 
support consideration of vaccination in high-risk popula-
tions.

new case definition that removed sore throat from the 
definition and required symptom onset within 10 days 
of presentation.13 In 2015, one country used the 2014 
WHO case definition, five countries and areas reported 
the use of the previous WHO case definition, and the 
other countries reported use of alternatives (see Table 1). 
As changes in case definition have been shown to impact 
the sensitivity and positive predictive value of ILI senti-
nel surveillance, this should be taken into consideration 
when interpreting these results.13

The proportion of outpatient visits for ILI followed 
expected trends in the northern temperate zone, China 
(including Hong Kong SAR) and the southern zone, with 
peak consultations occurring during the same months as 
peak per cent positive specimens (Fig. 1). Per cent ILI 
in the tropical zone was low and consistent throughout 
the year. Seasonal trends in circulating virus identified 
predictable temperate zone peaks and consistent tropi-
cal circulation similar to the previous regional overview.12 
However, in 2014 and 2015, both China (including Hong 
Kong SAR) and the tropics appear to exhibit more distinct 
seasonal patterns with a bimodal distribution in China 
(including Hong Kong SAR) and occasional sharp peaks 
in the tropics (Panels B and C, Fig. 2).

Improvements in tropical indicator-based surveil-
lance for ILI over recent years indicate that more defini-
tive determination of tropical seasonality may be possible 
in the near future. For example, in the American tropics 
a recent study has shown that 13 out of 16 countries 
in that region experience peak influenza transmission 
between April and September with smaller secondary 
epidemics.14 The observed peaks were not as distinct 
as those found in temperate regions; however, initial pat-
terns of predictable seasonality emerged. This evidence 
of influenza seasonality illustrates the importance of 
strong outpatient indicator-based surveillance systems 
and reporting for determining seasonality which may im-
pact vaccine policy.

The 2012 report recommended advancement of 
the following three areas of influenza surveillance: (a) 
improving virological testing capacity, (b) improving 
communication through regional and global networks, 
and (c) defining regional burden of disease.12 Advances 
were documented in all three areas. Virological testing 



WPSAR Vol 8, No 1, 2017  | doi: 10.5365/wpsar.2017.8.1.004www.wpro.who.int/wpsar 9

Influenza in the Western Pacific Region, 2011–2015Western Pacific Region Global Influenza Surveillance and Response System

SAR; Centre for Communicable Disease Control, Fiji; 
Takato Odagiri and Shinji Watanabe (National Institute 
of Infectious Diseases, Japan); Ministry of Health, Lao 
People’s Democratic Republic; Selvanesan Sengol 
(Ministry of Health, Malaysia); Zainah Saat, Ravindran 
Thayan and Mohd Apandi Yusof (Institute of Medical 
Research, Malaysia); Ardalinah Hassan, Faizatul Lela 
Jafar, Siti Sarah Nor’e and Jamal I-Ching Sam (University 
of Malaya, Kuala Lumpur, Malaysia); Alexanderyn 
Burmaa, Badarchiin Darmaa, Darmaagiin Oyungerel and 
Nyamdorj Tsogbadrakh (Ministry of Health, Mongolia); 
Ministry of Health, New Caledonia; Q Sue Huang 
(Institute of Environmental Science and Research, New 
Zealand); M Croxson (Auckland Hospital, New Zealand); 
Mohammad Yazid Abdad and Paul Horwood (Institute 
of Medical Research, Papua New Guinea); Department 
of Health, Philippines; Vina Lea Arguelles (Research 
Institute for Tropical Medicine, Philippines); Hyekyung 
In and Donghan Lee (Korea Centers for Disease Control 
and Prevention, Republic of Korea); Hyuk Chu, Chun 
Kang, Kisoon Kim, Joo-Yeon Lee (National Institute of 
Health, Republic of Korea); Yijun Lin (Ministry of Health, 
Singapore); Andrew Corwin, Jeffrey McFarland, Ann 
Moen, Vashonia Smith, Jeffrey Partridge and Xiyan Xu 
(Centers for Disease Control and Prevention, United 
States of America); Le Thi Quynh Mai (National Institute 
of Hygiene and Epidemiology, Viet Nam); Nguyen Thanh 
Long (Institute Pasteur, Ho Chi Minh, Viet Nam); Li Ailan, 
Leila Bell, Viema Biaukula, Lucy Breakwell, Maria Josefina 
Cruz-Fuellas, Erica Dueger, Sam Fullman, Sarah Hamid, 
Vanra Ieng, Masaya Kato, Frank Konings, Chin-Kei Lee, 
Dapeng Luo, Gerardo Medina, May Nacion, Ariuntuya 
Ochirpurev, Babatunde Olowokure, Boris Pavlin, Nguyen 
Thi Phuc, Chun Paul Soo and Reiko Tsuyuoka (World 
Health Organization).

References

1. Immunization, Vaccines and Biologicals – Influenza. Geneva: 
World Health Organization; 2008 (http://www.who.int/immuniza-
tion/topics/influenza/en/).

2. Finkelman BS, Viboud C, Koelle K, Ferrari MJ, Bharti N, Grenfell 
BT. Global patterns in seasonal activity of influenza A/H3N2, A/
H1N1, and B from 1997 to 2005: viral coexistence and latitudinal 
gradients. PLoS One. 2007 12 12;2(12):e1296. pmid:18074020 
doi:10.1371/journal.pone.0001296 

3. Viboud C, Alonso WJ, Simonsen L. Influenza in tropical regions. 
PLoS Med. 2006 Apr;3(4):e89. pmid:16509764 doi:10.1371/
journal.pmed.0030089 

4. Rambaut A, Pybus OG, Nelson MI, Viboud C, Taubenberger JK, 
Holmes EC. The genomic and epidemiological dynamics of hu-
man influenza A virus. Nature. 2008 May 29;453(7195):615–9. 
pmid:18418375 doi:10.1038/nature06945 

Conclusions and way forward

Successful collaborative efforts between 2011 and 
2015 continue to outline influenza epidemiological and 
virological characteristics in WPR and improve data to 
support ongoing public health action. A geographically 
wide range of influenza circulation patterns, covered by 
an extensive outpatient surveillance network, indicated 
temperate and tropical trends similar to those reported 
previously. Moving forward, WPR countries and areas 
are encouraged to focus on continued virus sharing 
through global networks while strengthening event-
based surveillance, risk assessment and decision-making 
capacities. In addition, prioritization of high-quality, 
representative surveillance data of both outpatient and 
hospitalized respiratory disease will allow, respectively, 
improved appreciation of seasonality and economic 
burden of disease estimates. Finally, such estimates will 
support national influenza vaccination policies in high-risk 
groups. Advances in these areas will allow the Region to 
remain vigilant in the face of the continued, unpredictable 
influenza threat and further support the critical use of 
influenza vaccines in vulnerable populations.

Conflicts of interest

None.

Funding

Part of routine work, no additional funding sources.

Acknowledgements

We would like to thank many contributors for their 
continued support collecting, reporting and analysing 
influenza data in the Region. These people include: Ian 
Barr and Sheena Sullivan (WHO Collaborating Centre 
for Reference and Research on Influenza, Victorian 
Infectious Diseases Reference Laboratory, Australia); 
Christina Bareja (Department of Health, Australia); 
Seng Heng, Chin Savuth and Ly Sovann (Department 
of Health, Cambodia); Philippe Buchy, Philippe Dussart 
and Paul Horwood (Pasteur Institute Cambodia); Sarr 
Borann (Centers for Disease Control and Prevention, 
United States of America in Cambodia); Yuelong Shu, 
Chen Tao and Dayan Wang (Chinese Center for Disease 
Control, China); Albert Au, Shuk-kwan Chuang, Janice 
Lo and Wilina Lim (Department of Health, Hong Kong 

http://www.who.int/immunization/topics/influenza/en/
http://www.who.int/immunization/topics/influenza/en/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18074020&dopt=Abstract
http://dx.doi.org/10.1371/journal.pone.0001296
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16509764&dopt=Abstract
http://dx.doi.org/10.1371/journal.pmed.0030089
http://dx.doi.org/10.1371/journal.pmed.0030089
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18418375&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18418375&dopt=Abstract
http://dx.doi.org/10.1038/nature06945


WPSAR Vol 8, No 1, 2017  | doi: 10.5365/wpsar.2017.8.1.004 www.wpro.who.int/wpsar10

Western Pacific Region Global Influenza Surveillance and Response SystemInfluenza in the Western Pacific Region, 2011–2015

2011 (http://apps.searo.who.int/PDS_DOCS/B4694.pdf).

12. Western Pacific Region Global Influenza Surveillance and Re-
sponse System. Epidemiological and virological characteristics 
of influenza in the Western Pacific Region of the World Health 
Organization, 2006-2010. PLoS One. 2012;7(5):e37568. 
pmid:22675427 doi:10.1371/journal.pone.0037568 

13. Jiang L, Lee VJ, Lim WY, Chen MI, Chen Y, Tan L, et al. Perfor-
mance of case definitions for influenza surveillance. Euro Surveill. 
2015 06 04;20(22):21145. pmid:26062645 doi:10.2807/1560-
7917.ES2015.20.22.21145 

14. Durand LO, Cheng PY, Palekar R, Clara W, Jara J, Cerpa M, et 
al. Timing of influenza epidemics and vaccines in the American 
tropics, 2002-2008, 2011-2014. Influenza Other Respir Vi-
ruses. 2016 May;10(3):170–5. pmid:26701079 doi:10.1111/
irv.12371 

 15. Zhen X, Pavlin B, Squires RC, Chinnayah T, Konings F, Lee C-K, 
et al. World Health Organization Regional Office for the Western 
Pacific Ebola Emergency Support Team. Ebola preparedness in 
the Western Pacific Region, 2014. West Pac Surveill Response. 
2015 01 26;6(1):66–72. pmid:25960926 doi:10.5365/wp-
sar.2014.5.4.004 

16. Global Influenza Programme WHO. A manual for estimating disease 
burden associated with seasonal influenza. Geneva: World Health 
Organization; 2015 (http://www.who.int/influenza/resources/publi-
cations/manual_burden_of_disease/en/).

5. Countries and areas. Geneva: World Health Organization; 2016 
(http://www.wpro.who.int/countries/en/).

6. Russell CA, Jones TC, Barr IG, Cox NJ, Garten RJ, Gregory V, 
et al. The global circulation of seasonal influenza A(H3N2) virus-
es. Science. 2008 Apr 18;320(5874):340–6. pmid:18420927 
doi:10.1126/science.1154137 

7. Influenza - GISRS and laboratory. Geneva: World Health Or-
ganization; 2016 (http://www.who.int/influenza/gisrs_laboratory/
en/).

8. Barr IG, McCauley J, Cox N, Daniels R, Engelhardt OG, Fukuda K, 
et al.; Writing Committee of the World Health Organization Con-
sultation on Northern Hemisphere Influenza Vaccine Composition 
for 2009-2010. Epidemiological, antigenic and genetic character-
istics of seasonal influenza A(H1N1), A(H3N2) and B influenza 
viruses: basis for the WHO recommendation on the composition of 
influenza vaccines for use in the 2009-2010 northern hemisphere 
season. Vaccine. 2010 Feb 03;28(5):1156–67. pmid:20004635 
doi:10.1016/j.vaccine.2009.11.043 

9. FluNet. Geneva: World Health Organization; 2016 (http://www.
who.int/influenza/gisrs_laboratory/flunet/en/).

10. FluID - a global influenza epidemiological data sharing platform. 
Geneva: World Health Organization; 2016 (http://www.who.int/
influenza/surveillance_monitoring/fluid/en/).

11. Asia pacific strategy for emerging diseases 2010. New Delhi: 
World Health Organization Regional Office for South-East Asia; 

http://apps.searo.who.int/PDS_DOCS/B4694.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22675427&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22675427&dopt=Abstract
http://dx.doi.org/10.1371/journal.pone.0037568
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26062645&dopt=Abstract
http://dx.doi.org/10.2807/1560-7917.ES2015.20.22.21145
http://dx.doi.org/10.2807/1560-7917.ES2015.20.22.21145
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26701079&dopt=Abstract
http://dx.doi.org/10.1111/irv.12371
http://dx.doi.org/10.1111/irv.12371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25960926&dopt=Abstract
http://dx.doi.org/10.5365/wpsar.2014.5.4.004
http://dx.doi.org/10.5365/wpsar.2014.5.4.004
http://www.who.int/influenza/resources/publications/manual_burden_of_disease/en/
http://www.who.int/influenza/resources/publications/manual_burden_of_disease/en/
http://www.wpro.who.int/countries/en/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18420927&dopt=Abstract
http://dx.doi.org/10.1126/science.1154137
http://www.who.int/influenza/gisrs_laboratory/en/
http://www.who.int/influenza/gisrs_laboratory/en/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20004635&dopt=Abstract
http://dx.doi.org/10.1016/j.vaccine.2009.11.043
http://www.who.int/influenza/gisrs_laboratory/flunet/en/
http://www.who.int/influenza/gisrs_laboratory/flunet/en/
http://www.who.int/influenza/surveillance_monitoring/fluid/en/
http://www.who.int/influenza/surveillance_monitoring/fluid/en/

