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SUMMARY 
 

 
The Seventh Meeting of the National Influenza Centres (NICs) and Influenza 

Surveillance in the Western Pacific and South-East Asia Regions was held in  
Beijing, China, from 12 to 15 November 2013. Fifty-one participants from  
22 countries and areas attended the meeting. Participants included directors, 
epidemiologists, laboratorians, public health officials and researchers from Australia, 
Cambodia, China, the Democratic People’s Republic of Korea, Fiji, Hong Kong (China), 
Indonesia, Japan, the Lao People’s Democratic Republic, Malaysia, Mongolia, 
Myanmar, New Caledonia, New Zealand, Papua New Guinea, the Philippines, the 
Republic of Korea, Singapore, Sri Lanka, Viet Nam, Thailand and Timor-Leste. 
Temporary advisers to the meeting included nine experts from three World Health 
Organization (WHO) Collaborating Centres for Reference and Research on Influenza 
(i.e. Victorian Infectious Diseases Reference Laboratory, Melbourne, Australia; Chinese 
NIC, National Institute for Viral Disease Control and Prevention, Beijing, China; and 
National Institute of Infectious Diseases, Tokyo, Japan), one WHO Collaborating Centre 
for Surveillance, Epidemiology and Control of Influenza (i.e. United States Centers for 
Disease Control and Prevention, Atlanta, Georgia, United States of America),  
one WHO Collaborating Centre for Strengthening Capacity for Emerging Infectious 
Diseases (i.e. National Institute of Virology, Pune, India), the Thai NIC (Nonthaburi, 
Thailand) and Canterbury Health Laboratories (Christchurch, New Zealand). The WHO 
Secretariat consisted of 16 representatives from Headquarters; the Regional Offices for 
the Western Pacific and South-East Asia; and country offices in China, Indonesia, the 
Lao People’s Democratic Republic, Mongolia, Myanmar, Nepal and Viet Nam.  
In addition, 43 physicians and laboratorians from China CDC attended the meeting as 
observers. 

 
The objectives of the meeting were:  

 
(1) To review progress of the NICs and the influenza surveillance systems in the 

Western Pacific and South-East Asia Regions; 
  
(2) To review preparedness and identify actions based on lessons learned from 

avian influenza A(H7N9) in early 2013 within the Global Influenza 
Surveillance and Response System framework; and 

  
(3) To share experiences of severe acute respiratory infection (SARI) detection 

in the face of emerging infectious diseases. 
 
The 4-day programme consisted of six plenary sessions. These sessions covered 

regional and global updates, lessons from avian influenza A(H7N9), surveillance for 
SARI, influenza vaccine introduction, emerging disease threats and technical updates on 
influenza research for public health action. There was also a panel discussion on avian 
influenza A(H7N9) preparedness and a debate on whether SARI surveillance is 
worthwhile in a resource-limited setting. Additionally, participants were divided into 
smaller groups to evaluate a proposed annual epidemiology and laboratory survey.  
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The meeting also included site visits to the Chinese NIC, Peking University People’s 
Hospital and the Centre for Disease Control and Prevention of Xicheng District. 
 

Meeting recommendations included agreement that Member States should 
continue to improve sentinel, laboratory-based virological and event-based surveillance; 
promote surveillance, laboratory confirmation and reporting of hospitalized influenza 
cases; ensure that updated and appropriate national pandemic preparedness plans and 
laboratory preparedness and safety plans are in place; and encourage utilization of 
influenza surveillance data and research to support public health actions. It was also 
recommended that WHO provide technical guidance and support to ensure the alignment 
of influenza surveillance programmes with country-specific objectives and global 
surveillance standards; provide practical guidance for pandemic risk and severity 
assessments; support prioritization of activities as outlined in the biregional plan 
developed in 2011; and determine how to best monitor changes in influenza surveillance 
capacity. 
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1. INTRODUCTION 

 
 

The World Health Organization (WHO) Global Influenza Surveillance and 
Response System (GISRS) is a network of 6 WHO Collaborating Centres, 4 WHO 
Essential Regulatory Laboratories, 141 institutions in 111 WHO Member States 
recognized by WHO as National Influenza Centres (NICs), and ad hoc groups 
established to address specific emerging issues. GISRS gathers and analyses information 
on the appearance of novel strains of influenza viruses. It also collects and collates data 
on circulating strains of influenza viruses, which enables WHO to make biannual 
recommendations for the content of the influenza vaccine for the northern and southern 
influenza seasons. 

 
The Asia-Pacific region, which includes the Western Pacific Region and  

South-East Asia Region under WHO, is considered one of the world's epicentres for the 
emergence of novel influenza strains and hence has a substantial impact on the global 
influenza public health agenda. The high density of human populations and swine and 
avian species is a core reason that Asia and the Pacific remains a hot spot of interspecies 
influenza transmission. Over 300 cases of human influenza A(H5N1) have been reported 
from this region over the past decade. Most recently, avian influenza A(H7N9) emerged 
in China, resulting in 132 human cases and 39 deaths between February and June 2013. 
For H7N9, GISRS was crucial in providing technical guidance and support, aiding virus 
sharing and characterization, and supporting preparedness and response.  

 
Influenza surveillance has been established in many countries and areas in Asia 

and the Pacific to support global surveillance efforts, as well as national response and 
control efforts. Laboratory support through GISRS in the region currently includes  
21 NICs in 15 countries in the Western Pacific Region, 10 NICs in 8 countries in the  
South-East Asia Region, and 3 WHO Collaborating Centres for Reference and Research 
on Influenza (1 each in Australia, China and Japan). This system has been invaluable for 
sharing viruses for further characterization and potential vaccine production as well as in 
rapidly developing and sharing laboratory protocols. In fact, the majority of the seed 
strains used in the production of the seasonal and pandemic influenza vaccines in the last 
20 years originated from the Asia-Pacific region. 

 
GISRS has been further strengthened by annual meetings, which have been held 

since 2007 to provide an opportunity for ministries of health, NICs, WHO and other 
partners to share experiences, successes and challenges.  

 
(1) The First Meeting of NICs in the Western Pacific and South-East Asia 

Regions was held in Melbourne, Australia, from 1 to 4 May 2007.  
A biregional, 4-year work plan for strengthening national influenza 
surveillance capacity was formulated during the meeting. 
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(2) The Second Meeting of NICs in the Western Pacific and South-East Asia 
Regions was held in Tokyo, Japan, from 21 to 24 April 2008. Guidelines on 
comprehensive influenza surveillance and influenza disease burden studies 
were introduced. A software database for NICs was also presented. 

(3) The Third Meeting of NICs in the Western Pacific and South-East Asia 
Regions was hosted by the Chinese NIC in Beijing, China, from  
18 to 20 August 2009. Lessons learned from the influenza A(H1N1)pdm09 
response were reviewed, and appropriate measures for mitigating the impact 
of the pandemic were determined. 
 

(4) The Fourth Meeting of NICs in the Western Pacific Region was held in 
Manila, Philippines, from 3 to 6 May 2010. Participants were encouraged to 
share their experiences during the influenza A(H1N1)pdm09 pandemic to 
assist countries and areas in developing preparedness plans and laboratory 
contingency plans. 

 
(5) The Fifth Meeting of NICs in the Western Pacific and South-East Asia 

Regions was held in Vientiane, Lao People's Democratic Republic, from  
7 to 10 June 2011. The capacity of the network in the Regions was reviewed, 
and the next 5-year plan for national influenza surveillance, Biregional plan 
for further strengthening national influenza surveillance, was developed. 
 

(6) The Sixth Meeting of NICs and Influenza Surveillance in the Western 
Pacific and South-East Asia Regions was held in Ha Noi, Viet Nam, from  
29 to 31 May 2012. It was agreed that countries and areas should explore 
opportunities for multicountry collaborations to maximize efforts and 
resource utilization within the internationally accepted Pandemic Influenza 
Preparedness (PIP) Framework endorsed by WHO.  

 
The WHO Regional Office for the Western Pacific (WPRO) and the WHO 

Regional Office for South-East Asia (SEARO), in partnership with the Chinese Centre 
for Disease Control and Prevention (China CDC), organized the Seventh Meeting of 
NICs and Influenza Surveillance in the Western Pacific and South-East Asia Regions, 
which was held in Beijing, China, from 12 to 15 November 2013. 
  



 

 

- 3 -

 
Participants of the Seventh Meeting of NICs and Influenza Surveillance in the Western Pacific 
and South-East Asia Regions, Beijing, China, 12–15 November 2013. 
 

1.1 Objectives 
 

 (1) To review progress of the NICs and influenza surveillance systems in the 
Western Pacific and South-East Asia Regions. 

  
(2) To review preparedness and identify actions based on lessons learned from 

avian influenza A(H7N9) in early 2013 within the GISRS framework. 
  
(3) To share experiences of severe acute respiratory infection (SARI) detection 

in the face of emerging infectious diseases. 
 

1.2 Welcome and Opening Remarks 
 
Dr Bernhard Schwartlander, WHO Representative, China, opened the meeting  

on behalf of WHO and Dr Shin Young-soo, WHO Regional Director for the Western 
Pacific. He conveyed appreciation to the Government of China for hosting this meeting.  
Dr Schwartlander emphasized that China remains at the forefront in the battle against 
influenza with pandemic potential, and has already made exceptional contributions to the 
global fight against emerging diseases. He pointed out that China's discovery of the first 
cases of influenza A(H7N9) in humans aptly demonstrated the value of investing in core 
capacity under the International Health Regulations, known as IHR (2005). Furthermore, 
China's swift response highlighted strong, collaborative leadership with a robust 
commitment to the global public health community. China's exemplary response to 
H7N9 reminds us of the importance of continuing to invest in and work towards 
strengthening national and global systems to detect, diagnose and respond to influenza 
and other emerging diseases.   

 
Dr Schwartlander stated that influenza viruses like H5N1 and H7N9 still threaten 

our health security, and new respiratory pathogens continue to emerge, such as  
Middle East respiratory syndrome coronavirus (MERS-CoV). He emphasized the 
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importance of surveillance systems being able to quickly document the existence and 
severity of these emergent viruses as well as to provide decision-makers with the data 
required to develop or fine-tune national influenza control policies. He encouraged 
utilizing the excellent foundations of influenza surveillance in the Regions to further 
develop the NIC network into an acute respiratory illness surveillance platform that will 
not only meet, but stay ahead of, these emerging disease challenges.  

 
Dr Schwartlander welcomed influenza experts from multiple national influenza 

centres and national epidemiological surveillance departments in both Regions.  
He expressed great appreciation for the participants' dedication to strengthening the 
Regions' core capacities to address influenza, emerging diseases and other public health 
events under the biregional Asia Pacific Strategy for Emerging Diseases (APSED 2010) 
and within the context of IHR (2005). Finally, he encouraged participants to think 
strategically, to focus on sustainable opportunities and to develop innovative ways to 
improve collaboration and information-sharing among organizations, both nationally and 
within the Regions.   

 
Dr Xiao Donglou, Director-General of Public Health, Bureau of Disease 
Prevention and Control, National Health and Family Planning Commission, 
China 

 
Director-General Xia Donglou welcomed participants and influenza experts.   

He described China’s exemplary response to H7N9 and recognized the importance of the 
global influenza systems in early detection.   The Director-General looked forward to 
sharing with the international community the research data and outbreak experiences 
gained through response efforts.  He also recognized the importance of international 
transmission of influenza and other emerging infectious diseases.  Finally he thanked 
WHO and other partners for their long standing support to China influenza prevention 
and control. 
 

Dr Yang Weizhong, Deputy Director General, China CDC, China 
 

Dr. Yang Weizhong welcomed influenza experts.  He commented on the similar 
theme but obvious differences between the 2009 NIC meeting during the response to 
pandemic H1N1 compared to this meeting in response to H7N9, both held in the same 
location in Beijing.  He pointed out the importance of remaining vigilant and prepared 
for response to pandemic influenza and used China’s detection and response of H7N9 as 
an example.   He also recognized the importance of China’s WHO Collaborating Center 
and the significant support to the GISRS network and other contributions made to date. 
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2. PROCEEDINGS 

 
 

2.1 Plenary session 1: Regional and global updates 
 

Chairs: Dr Xiao Donglou, National Health and Family Planning Commission, 
China, and Ms Ann Moen, United States Centers for Disease Control and 
Prevention (US CDC), United States of America 

 
As an epicentre for the emergence of novel influenza strains, the Asia-Pacific 

region has a strong impact on the global influenza public health agenda. It is therefore 
important to understand circulating strains of influenza viruses in the northern and 
southern hemispheres of the region, which enables WHO to recommend biannually the 
content of the influenza vaccine for the subsequent influenza season. 

 
Member States need to be able to detect and rapidly respond to public health 

emergencies at national and international levels, the latter being a core capacity for 
Member States to meet IHR (2005) requirements. For Asia and the Pacific, WPRO and 
SEARO have developed APSED (2010), which functions as a guide for Member States 
to achieve IHR core capacities, including those related to laboratory capacity.  
The PIP Framework provides further guidance for pandemic preparedness. 
 
2.1.1 Implementation of International Health Regulations 2005 through the Asia 

Pacific Strategy for Emerging Diseases 2010 
 

Dr Frank Konings, on behalf of Dr Li Ailan, WPRO, stated that 2013 was an 
unusual year for emerging infectious diseases, with the world experiencing and 
managing two novel virus infections, avian influenza A(H7N9) and MERS-CoV. As the 
epidemiology of both agents is still evolving, there is a need to manage such situations in 
a time of uncertainty and to be prepared for different scenarios. These events emphasize 
the value of APSED (2010) and IHR (2005). 

 
Based on self-assessment by 26 countries, Member States reported that all  

IHR (2005) regional core capacity scores increased, on average, in 2013 compared to 
2012. For example, WHO assisted Member States with the establishment of functional 
emergency operation centres (EOCs) within their ministries of health, and WPRO 
upgraded its own EOC. Additionally, there has been enhanced IHR (2005) 
communication and increased posting on the event information site. WHO contributed to 
building laboratory capacity for sequencing and phylogenetic analysis of influenza, 
shipping of infectious substances and external quality assessment for influenza. 

 
While making progress, many challenges remain. We are tested by real-world 

outbreaks, such as an initially unknown disease and avian influenza A(H5N1) in 
Cambodia, a dengue epidemic in the Lao People's Democratic Republic, avian influenza 
A(H7N9) in China and MERS-CoV. With respect to avian influenza A(H7N9), China 
notified WHO of its first cases on 31 March 2013. Within 24 hours after notification, a 
“One WHO” event management system was activated, and WPRO activated its EOC 
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using a coordinated management approach. All actions and the course of events are 
summarized in the WPRO publication, Avian influenza A(H7N9) response: an 
investment in public health preparedness. 

 
In conclusion, progress has been made, and challenges have been identified in 

strengthening and sustaining national and regional capacities. We continue to face 
emerging infectious disease threats, and a central role remains for IHR (2005) globally 
and APSED (2010) in both Regions. GISRS serves as a good example of collectively 
managing shared risk. The influenza work provides a foundation for influenza and 
beyond, e.g. SARI surveillance. 

 
2.1.2 Influenza activity in the southern hemisphere 

 
Dr Ian Barr, Victorian Infectious Diseases Reference Laboratory (VIDRL), 

Australia, noted that at the time of this presentation, the influenza season was coming to 
an end in the temperate regions of the southern hemisphere, while some of the more 
tropical regions were moving into their wet seasons, a time of increased influenza 
activity. The 2013 influenza season in Australia, New Zealand and the surrounding 
regions has been a relatively mild one, after the more intense 2012 season. This year, 
both influenza A subtypes, A(H3N2) and A(H1N1)pdm09, and influenza B viruses 
circulated widely, unlike in 2012 when A(H3N2) viruses predominated. The impact of 
the 2013 season on hospital and intensive care unit admissions and deaths was also lower 
than 2012. A good source of up-to-date information on influenza activity is available 
from Google Flu Trends,

1
 which maps the use of key terms such as “flu” or “influenza” 

by its search engine users in some 29 countries (including 9 from the southern 
hemisphere), although few are from SEARO tropical or subtropical regions. Another 
source is the WHO website, which tracks influenza cases as well as type and subtype 
data that has been entered by the NICs into FluNet.

2
  

 
In terms of the influenza vaccine match against influenza viruses circulating in 

2013, there was an excellent match with the A(H1N1)pdm09 viruses and a reasonable 
match with the A(H3N2) and B viruses. Like the vaccine B component, most of the  
B viruses circulating were of the B/Yamagata lineage in Australia and New Zealand, 
while the proportion of circulating B/Victoria lineage viruses was higher in Singapore, 
Cambodia and the Philippines. The number of NICs sending samples to VIDRL in 2013 
(14) was the same as in 2012, with a majority of samples being clinical samples (55%) 
and the rest (45%) being viral isolates. Samples received at VIDRL during 2013 were 
reasonably recent, with a median of a 22.7-day delay from the time of sampling to the 
time the samples were received, with only 2% of samples received being more than  
6 months old. Resistance to neuraminidase inhibitors, such as Tamiflu or Relenza, was 
very low in 2013, while high levels of resistance remain to the adamantanes such as 
amantadine and rimantadine. 

 
  

                                                 
1
 http://www.google.org/flutrends 

2
 http://www.who.int/influenza/gisrs_laboratory/flunet/en 
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2.1.3 Influenza activity in the northern hemisphere 
 

Dr Masato Tashiro, National Institute of Infectious Diseases (NIID), Japan, noted 
that influenza A(H1N1)pdm09, A(H3N2) and B viruses co-circulated in many countries 
in the northern hemisphere. Regional and widespread outbreaks occurred in Europe and 
part of northern Africa in February and March. Thereafter, activity generally ranged 
from sporadic to local in Asia and North America. 

 
Recent A(H1N1)pdm09 viruses, which belonged to genetic clade 6 and 7, were 

antigenically similar to the recommended vaccine virus A/California/7/2009. The 
majority of A(H1N1)pdm09 viruses were sensitive to oseltamivir. A small number of 
viruses showed highly reduced inhibition by oseltamivir (and peramivir where tested) 
due to the H275Y mutation. All viruses tested were sensitive to zanamivir and 
laninamivir. Antigenic characteristics of A(H3N2) viruses collected from February  
to August 2013 were assessed with panels of post-infection ferret antisera in 
haemagglutination inhibition (HI) and virus neutralization assays. The majority of recent 
A(H3N2) viruses were antigenically similar to cell-propagated reference viruses  
(e.g. A/Texas/50/2012 and A/Victoria/316/2011) but distinguishable from those adapted 
to eggs. Both Yamagata-lineage and Victoria-lineage B viruses co-circulated, but the 
former relatively predominated. The majority of Yamagata-lineage was represented by 
B/Massachusetts/2/2012. 
 

It is recommended that the following viruses be used for influenza vaccines for the 
northern hemisphere in the 2013–2014 influenza season: 

 
(1) an A/California/7/2009 (H1N1)pdm09-like virus;  
 
(2) an A(H3N2) virus antigenically like the cell-propagated prototype virus 

A/Victoria/361/2011 (e.g. egg-grown A/Texas/50/2012); and 
 
(3) a B/Massachusetts/2/2012-like virus. 

 
2.1.4 Pandemic preparedness and the Pandemic Influenza Preparedness Framework 

 
Dr Zhang Wenqing, WHO Headquarters, stated that the Pandemic Influenza Risk 

Management (PIRM) guidance is under revision based on lessons learned from 
pandemic influenza A(H1N1)pdm09 and current needs, and an interim version should be 
available shortly. The main differences in the 2013 PIRM guidance are recommended 
actions based on risk assessment, resources and needs rather than global phases; 
recognition that phases represent a “global average” rather than being applicable to each 
country simultaneously; guidance based on principles of all-hazard emergency risk 
management rather than just influenza-specific risk; and a flexible approach that allows 
decisions to be made at a national level commensurate with risk rather than a rigid 
approach. 

 
The PIP Framework is meant to improve influenza pandemic preparedness and 

response and to strengthen the protections against an influenza pandemic. The main 
focus of the PIP Framework is on sharing of avian influenza A(H5N1) and influenza 
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viruses with human pandemic potential with WHO Collaborating Centres or H5N1 
reference laboratories, as well as sharing benefits such as access to vaccines. The 
framework does not apply to seasonal influenza viruses or other noninfluenza pathogens 
or biological substances that may be contained in clinical specimens shared under the 
framework. 

  
2.2 Plenary session 2: Learning from the newly emerging influenza threat, H7N9 

Chair: Dr Yuelong Shu, China CDC, China 
 

The recent outbreak of avian influenza A(H7N9) in China serves as a reminder of 
the importance of preparedness and capacity for response to emerging influenza viruses. 
Lessons from this outbreak are relevant to laboratory preparedness and response as well 
as to epidemiological investigation to support response efforts. It is also important to 
understand how preparations for the upcoming influenza season should be designed 
based on lessons from this outbreak. 

 
2.2.1 Laboratory preparedness and response to H7N9 outbreak 

 
Dr Wang Dayan, China CDC, described that a novel avian influenza A(H7N9) 

virus causing severe human infection was first identified in China, triggering great global 
public health concern. The discovery and identification of the H7N9 virus was in large 
part due to capacity developed in recent years at the Chinese NIC, which is one of  
six WHO Collaborating Centres for Reference and Research on Influenza. The H7N9 
virus is an avian-origin reassortant strain containing haemagglutinin derived from the 
avian influenza A(H7N3-like) virus, neuraminidase from avian influenza A(H7N9-like) 
virus and six internal gene segments from avian influenza A(H9N2) virus.

3
 Genetic 

evidence indicates that poultry are the reservoir of the virus, and studies have suggested 
that several mutations in the influenza haemagglutinin may be involved in the ability of 
the avian influenza A(H7N9) virus to infect humans. Additionally, the special dual-
receptor binding profile of the H7N9 virus indicates that the virus could infect humans 
easier than H5N1 and that the cytokine storm contributes to the clinical severity of 
human infection with the virus.

4
 Studies of animal models demonstrated that the H7N9 

virus was efficiently transmitted via direct contact, but less efficiently by airborne 
exposure in a ferret model, which highlights the pandemic potential of the novel H7N9 
influenza virus.

5
 These findings provided scientific insights into the infectivity, 

transmissibility and pathogenesis of the novel H7N9 virus and were essential for global 
risk assessment and development of response strategies. Thus, the influenza surveillance 
network in China was strengthened not only for influenza but also for other infectious 
respiratory diseases. 

 
  

                                                 
3
 Gao R., et al. Human infection with a novel avian-origin influenza A(H7N9) virus. N Engl j med, 2013, 

368 (20):1888–97. 
4
 Zhou J., et al. Biological features of novel avian influenza A(H7N9) virus. Nature, 2013, 

499(7459):500–3. 
5
 Zhu H, et al. Infectivity, transmission and pathology of human-isolated H7N9 influenza virus in ferrets 

and pigs. Science, 2013, 341(6142):183–6. 
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2.2.2 Epidemiological investigation to support the H7N9 response 
 

Dr Zhou Lei, China CDC, stated that an outbreak of human infections with a novel 
avian influenza A(H7N9) virus began in February 2013, primarily in eastern China. This 
outbreak resulted in 138 confirmed cases with 45 deaths, identified from 12 provinces, as 
of 12 November 2013. 

 
Epidemiological investigation played an important role throughout the H7N9 

emergency response. When the outbreak was detected, a systematic description of the 
clinical and epidemiological characteristics of H7N9 cases and a comparison of clinical, 
epidemiological and laboratory characteristics between H5N1 and H7N9 cases were 
done to support decision-making about the H7N9 response strategy by identifying the 
similarities and differences between the two subtypes of the avian influenza viruses. 
Epidemiological field investigations on exposure history and risk factors for infection 
were especially important to providing clues and evidence for the hypothesis of a poultry 
and poultry-related environmental transmission route and to supporting control 
measures. Investigation and analysis of the incubation period also provided evidence to 
support investigation of close contacts and duration of medical observation. The in-depth 
epidemiological investigations of four family clusters provided important information to 
evaluate and determine the risk of human-to-human transmission. Finally, 
epidemiological investigations provided data for observational and modelling studies of 
the effectiveness of control measures such as live poultry market closure. 

 
There were some challenges to the epidemiological investigations of H7N9.  

The most prominent challenge was the collection of detailed information, which was 
especially difficult because (1) patients were often critically ill or had died at the time of 
interview; (2) no standard investigation protocol or questionnaire was available; and  
(3) data-sharing was often delayed and inefficient. Thus, the incomplete spectrum of 
H7N9 infections due to surveillance limitations may have oriented the epidemiological 
investigations in the wrong direction. 

 
2.2.3 Preparing for upcoming influenza season based on lessons learned in China 

 
Dr Zhang Yanping, China CDC, detailed that after the pandemic of severe acute 

respiratory syndrome (SARS), which caused huge losses in both human health and the 
economy in 2002 and 2003, authorities established new laws and regulations and took 
prompt actions. These actions included the establishment of a public health emergency 
response system, infectious disease surveillance mechanisms and early warning systems, 
while developing the capacity of influenza network laboratories and promoting 
international cooperation to strengthen emergency response and preparedness capacity in 
China. The emergence of additional infectious diseases has become a great challenge for 
China, but successful responses to several emerging infectious disease events has shown 
the effectiveness of capacity building. Preparedness and capacity for emergency 
response is improving through practice. 

 
In early 2013, a new kind of influenza virus, avian influenza A(H7N9), was 

identified in China. Upon that identification, public health agencies undertook rapid and 
comprehensive responses, such as isolating and identifying the virus at the beginning of 
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the outbreak, improving surveillance systems to identify patients, making polices based 
on evidence from outbreak investigation and research, and sharing information about the 
outbreak. These actions successfully prevented the virus from spreading for a few 
months. However, risk factors for H7N9 still exist in China. For example, the poultry 
breed/trade/slaughter pattern and human habits, which lead to direct exposure, have not 
changed. Thus, the China CDC will continue to enhance epidemiological investigation 
and virological surveillance and improve the laboratory diagnosis capacity for avian 
influenza in health care facilities. 

 
2.3 Discussion: H7N9–Are we prepared? 

Chair: Anne Kelso, VIDRL, Australia  
 

Panel members: Dr Zainah Saat, Institute of Medical Research, Malaysia;  
Dr Le Thi Quynh Mai, National Institute of Health, Viet Nam; Dr Ly Sovann, 
Ministry of Health, Cambodia; Dr Krisna Nur Andriana Pangesti, Ministry of 
Health, Indonesia; Dr Masato Tashiro, NIID, Japan; Dr Chun Kang,  
Korea Centers for Disease Control and Prevention, Republic of Korea;  
Dr Malinee Chittaganpitch, Thai NIC, Thailand; Dr Xiyan Xu, US CDC,  
United States of America; Dr Yuelong Shu, China CDC, China  

 
This session focused on laboratory preparedness for H7N9, a primary concern for 

the NICs. The panel included representatives from China who have had experience with 
H7N9, countries that have not yet experienced H7N9 but are preparing for possible 
human cases, and WHO Collaborating Centres that are able to support countries and 
areas in their preparedness. 

 
The China CDC, US CDC, NIID and VIDRL discussed support that is available to 

individual countries and areas, and each Collaborating Centre welcomed requests from 
countries and areas for reagents and positive control. NIID reported that their positive 
control contains one introduced mutation to differentiate possible contamination. Several 
countries reported having successfully received and used kits from WHO Collaborating 
Centres and utilizing surveillance and response units for H7N9 preparedness. Many 
countries and areas felt that their preparedness had improved from H5N1 preparedness 
activities. 

 
Discussions emphasized the importance of sending samples to WHO Collaborating 

Centres in a timely manner, even if samples are identified as H7 but not N9. A question 
was also raised regarding cross-reactivity, which is an important issue because of 
seasonal circulation of H3N2. The China CDC has not detected cross-reactivity with 
H3N2, and the US CDC was not aware of any cross-reaction, although at least one  
co-infection of H7N9 and H3N2 has been detected. Co-infections present a challenge 
since cultures can be difficult for co-infections. 

 
The importance of biosafety was also emphasized, that countries should err on the 

side of caution when dealing with influenza samples in light of H7N9. Any samples that 
are H7-positive should not be cultured outside biosafety level 3 facilities, and several 
countries report using biosafety level 3 procedures in biosafety level 2 facilities to handle 
possible H7N9 specimens for reverse transcription polymerase chain reaction (RT-PCR). 
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Biosafety and biosecurity for veterinary samples were also discussed, and it was 
emphasized that human and animal samples should always be handled in separate 
facilities. 

 
Antiviral sensitivity will also be an important question if H7N9 continues to 

spread. NIID has analysed strains and found some resistance to oseltamivir. The H275Y 
mutation appears irrelevant for H7N9; however, the R292K mutation has been seen in 
H7N9, but only in viruses from treated patients, so there is no evidence of resistance 
circulating between poultry and humans or between humans. Still, it cannot be assumed 
that known mutations are the only causes of resistance in this virus, so phenotypic assays 
are important to identify resistance. 

 
Serological screening is limited for H7N9, so countries should not begin  

large-scale serology studies at this stage. 
 
2.4 Plenary session 3: Strengthening severe acute respiratory infection surveillance to 

enhance the Asia-Pacific influenza virological platform 
Chair: Dr Pushpa Wijesinghe, SEARO 
 
Strengthening capacity for surveillance, diagnosis and reporting of hospitalized 

cases of acute respiratory infection, normally implemented as SARI surveillance,  
is an important complement to the influenza-like illness (ILI) surveillance platform. 
There is regional and global evidence to support the use of SARI surveillance, and 
several countries and areas have already implemented successful SARI programmes.  
The importance of strengthening SARI surveillance is highlighted by recommendations 
from both the 2013 APSED Topic Advisory Group meeting and the Biregional plan for 
further strengthening national influenza surveillance, drafted following the Fifth 
Meeting in 2011 and discussed further at last year’s Sixth Meeting in Viet Nam.  

 
2.4.1 SARI surveillance: Improving country capacity to detect and characterize 

outbreaks of severe respiratory disease 
 

Dr Erica Dueger, WPRO, outlined that influenza surveillance has two primary 
goals: (1) the early detection of events with pandemic potential due to pathogens causing 
severe respiratory disease; and (2) monitoring influenza activity for trends and patterns. 
To accomplish these objectives, two complementary systems are required: an early 
warning, or event-based, surveillance system and a routine respiratory disease 
surveillance system for ILI and/or SARI.  

 
Sentinel surveillance for SARI cases is the recommended approach for collecting 

data and specimens from severe cases of respiratory disease, although other options 
exist. Both ILI and SARI sentinel surveillance can be used to build and maintain 
capacity for influenza and to provide isolates for vaccine selection. Sentinel SARI 
surveillance has additional benefits over ILI surveillance in that quality data can be used 
to (1) add a severity profile as a gauge for pandemic risk assessments; and (2) estimate 
the burden of disease to support vaccine policy decisions. In addition, samples from 
sentinel SARI surveillance sites can provide a more robust spectrum of samples for 
vaccine selection decisions, as well as open the opportunity for supporting additional 
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diagnostics (e.g. bacterial, other viruses) and emerging pathogen detection  
(e.g. MERS-CoV). Finally, the surveillance, diagnostic and reporting systems set up  
for sentinel SARI surveillance can serve as a platform for additional syndromic 
surveillance such as acute febrile illness surveillance.  

 
Challenges in implementation and sustainability of sentinel SARI surveillance sites 

are recognized, so country-specific objectives of sentinel SARI surveillance should be 
clearly defined and regularly re-evaluated. Strengthening of diagnostics, surveillance and 
reporting of hospitalized acute respiratory infections is recommended by both the  
2013 APSED Technical Advisory Group meeting and the draft Biregional plan for 
further strengthening national influenza surveillance. The Regions have established 
sentinel SARI surveillance sites in at least 12 countries, and some form of hospitalized 
pneumonia or acute respiratory illness surveillance in at least 4 additional countries.  
We now need to ensure that we are maximizing the use of these data to support the 
burden of disease and severity estimates, vaccine policies and regional and global 
reporting platforms, as well as to lobby for increased resources to move forward national 
and regional influenza agendas. 
 
2.4.2 SARI surveillance: A global perspective 

  
Dr Katelijn Vandemaele, WHO Headquarters, noted that there are several 

objectives for global surveillance, including to monitor circulating influenza virus types 
globally to facilitate vaccine strain selection and monitor antiviral resistance, describe 
the seasonality of influenza, identify and monitor groups at high risk for severe disease 
and mortality, understand the disease burden, and detect unusual and unexpected events 
that may herald novel influenza viruses. This will allow a risk assessment at a global 
level and provide the right guidance for prevention and control strategies.  

 
Until 2007, global surveillance focused on the monitoring of circulating influenza 

virus types for vaccine strain selection. However, the influenza A(H1N1)pdm09 
pandemic revealed many challenges, especially the early assessment of severity. This 
was mainly due to the lack of surveillance systems to monitor the severe end of influenza 
activity and the lack of global reporting standards and systems. WHO, therefore, 
provided standard guidance for influenza surveillance, specifically for efficient sentinel 
surveillance of SARI and ILI and for global reporting platforms such as FluID, in 
addition to the existing FluNet. Sentinel surveillance systems can provide baseline 
information on the severe end of influenza, and they can also provide information to 
define groups at risk for severe disease and serve as basis for burden of disease studies. 

 
Yet sentinel surveillance is not designed to detect unusual events. Therefore, each 

country needs to invest in national event-based surveillance to detect early unusual 
events. Key components of event-based surveillance are the ability of clinicians to report 
quickly, triggers for clinicians to report, mechanisms for reporting and rapid response 
mechanisms. Although sentinel SARI surveillance is not designed for early warning, it 
can provide an excellent platform when new respiratory pathogens are detected and 
allow rapid assessment of the historical and geographic extent of a new respiratory 
disease.  
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There are a lot of challenges remaining, such as sustainability, standardization, 
exchange of information between disciplines and levels, and political commitment. 
Therefore, we will need to evaluate existing systems to understand how we can make 
them more efficient when resources are diminishing, develop guidance to obtain the 
needed information, try to integrate other diseases into the existing platform, and look at 
how we can better use existing data. 

 
2.4.3 Mongolia country presentation 

 
Dr Nyamkhuu Dulmaa, National Centre of Communicable Diseases (NCCD), 

Mongolia, described how Mongolia is one of the largest landlocked countries in the 
world, with a harsh continental climate and four distinctive seasons. Epidemiological and 
virological surveillance of influenza is performed by a national network coordinated by 
NCCD in collaboration with district and provincial health centres. The sentinel 
surveillance network consists of 129 general family practitioner (GFP) and outpatient 
clinics and 38 hospitals in different parts of the country.  

 
Epidemiological surveillance includes passive weekly online reporting of ILI 

events among outpatient visits in Ulaanbaatar City and all province centres; active daily 
online reporting of ILI events by the sentinel sites based on the 129 GFPs, 2 national 
reference centres (i.e. NCCD and MCRC) in Ulaanbaatar City and 106 sentinel sites in 
the country; and weekly reporting of morbidity and mortality of patients hospitalized due 
to pneumonia and SARI in 138 hospitals in Ulaanbaatar City and the provinces.   

Virological surveillance also has several components: (1) collection of ILI and 
pneumonia specimens at the sentinel sites; (2) detection of influenza and other 
respiratory viruses by real-time RT-PCR and isolation of influenza viruses on  
Madin-Darby canine kidney cell culture; and (3) characterization of the isolated strains 
using HI and DNA sequencing for antigenicity and drug-resistance testing. The virology 
laboratory sends representative viruses isolated each season to a WHO Collaborating 
Centre, either NIID or the US CDC. The NIC at NCCD analyses surveillance data and 
sends feedback reports to related units, including the Ministry of Health, WHO and 
FluNet. 

 
Challenges facing the NIC in Mongolia include a huge territory with a scattered 

population, which creates difficulties for timely collection of specimens and transport; 
the high cost of running surveillance throughout the year; and lack of financial 
encouragement for medical personnel for the “additional” duties connected with 
influenza surveillance and specimen collection for laboratory analysis.  

 
2.4.4 India country presentation 

 
Dr Devendra Mourya, National Institute of Virology (NIV), India, described that 

two surveillance systems exist in India. The first is the Indian Council of Medical 
Research (ICMR) network, which was established in 2003 with the apex laboratory at 
NIV. This network initially carried out ILI surveillance with five centres in different 
geographical areas of the country. In 2006, after an outbreak of avian influenza 
A(H5N1), three centres introduced SARI surveillance. Currently, 10 centres are 
conducting sentinel ILI surveillance, including 5 that also carry out SARI surveillance. 



 

 

- 14 -

The other system is the Integrated Disease Surveillance Project Network, which includes 
12 laboratories established in 2009 with the apex laboratory at the National Centre of 
Disease Control. Additionally, there have been several studies done by individual 
investigators. There are 26 laboratories in the public sector and 19 laboratories in the 
private sector. Six of the laboratories have biosafety level 3 facilities, and two 
laboratories (NIV and the National Centre of Disease Control) have the capacity for 
virus isolation and sequencing.  

 
Under the ICMR network, SARI sites were selected based on accessibility to 

hospitals and geographical location of the regional centre. For case selection, SARI cases 
who agreed to participate are sampled and tested by real-time RT-PCR for influenza in 
the regional laboratories where surveillance activities are carried out; some laboratories 
conduct further testing for the presence of other respiratory viruses. In the referral 
laboratory, molecular characterization, sequencing and antiviral susceptibility assays are 
done. In 2011, 97 out of 1090 (8.9%) SARI cases had influenza; in 2012, 134 out of 
1421 (9.4%); in 2013, 4 out of 96 (4.1%). Of the 8352 hospitalized patients referred to 
NIV from Maharashtra state, 1950 (23.3%) were influenza-positive with influenza 
A(H1N1)pdm09 co-circulating with type B influenza in 2012 and with influenza 
A(H3N2) in 2013. A study conducted in adult SARI patients from a tertiary care centre 
in Pune in 2010 showed influenza A(H1N1)pdm09 predominating in 221 out of 661 
(33.6%) patients. Similarly, a study involving 193 paediatric patients showed 27.5% 
having influenza-related and 21.2% having respiratory syncytial virus-related SARI. 

 
The network provides results in real-time, i.e. within 24 hours of receiving clinical 

samples, to health care providers, local corporations or the municipality, state health 
authorities and the central government. Data are also updated weekly in FluNet.  

 
Policy changes occurred during the influenza A(H1N1)pdm09 pandemic; a major 

diagnostic and management strategy change was implemented using data from the 
surveillance site in Maharashtra. Now, they are trying to impress upon policy-makers the 
need for vaccination, particularly for high-risk individuals, which can have a staggered 
approach in India due to varying seasonality in different geographical areas. The use of 
the southern hemisphere vaccine in major parts of India could also be introduced.  

 
2.4.5 Viet Nam country presentation 
 

Dr Le Thi Quynh Mai, National Institute of Hygiene and Epidemiology, stated  
that SARI sentinel surveillance is a component of national influenza surveillance in  
Viet Nam. It was established in 2005 with four hospital sentinel sites, which were 
selected from the four biggest and most densely populated cities of the country’s  
four regions: Ha Noi (north), Khanhhoa (central), Daclak (highland) and Ho Chi Minh 
City (south). Using the WHO case definition, samples are collected and transferred to  
four national and regional laboratories. Conventional RT-PCR or real-time RT-PCR is 
applied to identify 12 different respiratory viruses: influenza A, influenza B, SARS 
coronavirus, respiratory syncytial virus, human metapneumovirus, rhinovirus, human 
parainfluenza viruses, as well as avian influenza A(H5N1), avian influenza A(H7N9) 
and MERS-CoV. 
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During 2011–2013, a total of 3589 SARI samples were tested. Influenza viruses 
were identified in 421 (12%) samples, in which influenza A(H3N2) and influenza 
A(H1N1)pdm09 constituted 31% each, while influenza B was 38%. Other respiratory 
viruses were noted in 448 (13.6%) samples.  

 
The National Influenza Surveillance in Viet Nam is a member of GISRS to 

monitor influenza viruses and to provide scientifically valid information, including on 
animal influenza viruses with human pandemic potential, and technical guidance for 
national preventive policy. It also shares epidemiological and virological data and 
materials with WHO reference laboratories and GISRS. Sustaining and improving the 
National Influenza Surveillance system is needed since the appearance of new pathogens 
(e.g. MERS-CoV, H7N9) have the potential to affect public health.  

 
2.4.6 Lao People’s Democratic Republic country presentation 

 
Dr Phengta Vongphrachanh, National Centre for Laboratory and Epidemiology, 

spoke about how national disease surveillance in the Lao People’s Democratic Republic 
includes the National Surveillance System of Notifiable Diseases and the Lao Early 
Warning and Response Network, which provide weekly notification of 17 conditions and 
diseases based on syndromic and clinical diagnosis from all 17 provinces. The Early 
Warning Outbreak Recognition System also provides syndromic surveillance of 
outpatients in 12 provincial hospitals. In addition, influenza systems include clinical and 
virological surveillance, SARI surveillance and the nonmalaria febrile illness (NMFI) 
study. 

Sentinel surveillance for influenza started in 2006. There are a total of  
15 sentinel sites across the country, representing the three parts of the country, and 
includes 8 sites for ILI, 5 for SARI, and 2 for NMFI. Specimens are collected from  
all cases meeting the SARI case definition; specimen and case reporting forms are 
completed. Inpatient departments aggregate data collected, and all samples and 
completed forms are sent to the NIC for testing by RT-PCR, virus isolation and 
identification. Data are analysed, interpreted and used to produce weekly and monthly 
reports. Results are sent from laboratory technicians to the laboratory chief, NIC 
director, Ministry of Health and partners, then to FluNet. In 2010, influenza virus strains 
detected in the Lao People’s Democratic Republic matched the influenza vaccine in the 
southern hemisphere, so the seasonal influenza vaccine in the southern hemisphere was 
selected for use.  

 
From January 2012 through September 2013, the most common subtypes among 

ILI cases were influenza A(H1N1)pdm09, influenza A(H3) and influenza B, accounting 
for 32%, 24% and 12% of samples, respectively. The highest peak of influenza activity 
was in September 2012, and the majority of cases were detected between July 2012 and 
February 2013. For SARI, the same subtypes were detected with similar seasonal 
variation, including a peak of influenza B in January 2012. 

 
Challenges for influenza surveillance in the Lao People’s Democratic Republic 

include the lack of a national programme or policy to regulate biosafety practices. Also, 
there is no routine data-sharing with animal or food laboratories. Finally, there are 
limited financial resources to sustain the surveillance programme.  
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A strategic plan is needed for upcoming 5 years, during which the National  
Centre for Laboratory and Epidemiology will also ask for increased funds from  
the government to support its budget. More ownership and commitment from the 
Ministry of Health is needed to improve sustainability so that data can continue to 
improve the understanding of the seasonality, risk groups and disease burden in the  
Lao People’s Democratic Republic and assist national public health authorities in 
formulating control and vaccination policies. 

 
2.4.7 Thailand country presentation 

 
Dr Malinee Chittaganpitch, Thai NIC, explained that in Thailand, there are 

currently two surveillance systems that capture the incidence of SARI. First is the 
National Institute of Health (NIH) surveillance system, which is a collaborative project 
by NIH, Bureau of Epidemiology and the US CDC. This programme started in 2013 and 
will be funded completely in 2014. The system has 11 sites in 10 provinces across the 
country and collects ILI samples, which are sent to the NIC weekly to be tested for 
influenza and other respiratory viruses. Influenza isolates are characterized by HI and 
gene sequencing; some samples are selected for antiviral resistance testing. Since 2010, 
5 of the 11 sites in this system have started to enrol SARI cases.  

 
The second system is the Bureau of Epidemiology and International Emerging 

Infections Programme (IEIP) surveillance system, which has two components. The first 
is SARI surveillance conducted by the Bureau of Epidemiology, which is nationwide 
surveillance and can detect emerging infectious diseases such as avian influenza 
A(H1N1)pdm09, and MERS-CoV. Samples are sent to the laboratory for confirmation, 
depending on the clinician’s judgement. The second component of this system is severe 
and fatal pneumonia surveillance conducted through a Bureau of Epidemiology and IEIP 
collaboration. All samples in this system, from 31 sites in 17 provinces, are sent to NIH 
for bacteria and virus testing. 

 
Current challenges in SARI surveillance are how to integrate data from multiple 

sources simply and efficiently for data access, management, coordination and reporting; 
how to utilize laboratory data for public health actions; how to use data on local 
influenza strains for vaccine programme decisions; how to alert a threshold for influenza 
activity; and how to coordinate with private hospitals participating in surveillance 
systems (i.e. reports of SARI in tourists, cases of unknown aetiology). In the long term, 
the Ministry of Public Health needs to sustain the existing SARI surveillance with its 
own budget, since it is currently funded mainly from external sources, and to expand and 
sustain RT-PCR capacity in all regional hospitals to support SARI surveillance.  

 
2.4.8 China country presentation 

 
Zhibin Peng, on behalf of Dr Yu Hongie, China CDC, stated that in  

December 2009, sentinel SARI surveillance was initialized at 10 sentinel hospitals,  
4 located in northern China and 6 located in southern China. Inpatients who met the 
SARI case definition were registered, and a standardized case report form was used to 
collect information including demographics, clinical symptoms, medical history, 
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complications, treatment and outcomes. Respiratory specimens were collected from 
SARI cases and transferred to the influenza network laboratories for influenza subtyping.  

 
A total of 5638 SARI cases were registered between February 2011 and  

October 2013. Of these, 330 (5.8%) were influenza-positive. The median age of SARI 
cases and influenza-positive cases was 12 years and 20 years, respectively. About  
41.1% of SARI cases and 33.8% of influenza-positive cases were under 5 years of age, 
and 19.6% of SARI cases and 27.1% of influenza-positive cases were at least  
65 years old. Of 330 influenza-positive cases, 217 (65.7%) cases were influenza A,  
and 110 (33.3%) cases were influenza B. Hypertension, coronary heart disease, diabetes, 
chronic obstructive pulmonary disease and chronic bronchitis were common among 
adult SARI cases. Asthma and cancer were also common among adult SARI cases; in 
contrast, about 95% of paediatric SARI cases had no history of chronic disease or  
co-morbidity. There was a regular winter peak of SARI and influenza in the four 
northern sentinel hospitals, which was similar to the findings of sentinel ILI surveillance, 
but there was no obvious seasonality in the six southern sentinel hospitals. 

 
2.5 Plenary session 4: Supporting the introduction of influenza vaccines 

Chair: Dr Devendra Mourya, NIV, India 
 
The use of influenza vaccines has long been the foundation for public health 

programmes to prevent seasonal influenza and a major feature of pandemic responses.  
However, vaccine availability and use has been mostly concentrated in high-income 
countries and areas. Recently, many low- and middle-income countries and areas have 
developed robust influenza surveillance, laboratory testing and outbreak response 
capacity, driven in part by the priority of pandemic preparedness. An important product 
of building the capacity for influenza surveillance in these countries is the increased 
understanding of the epidemiology and burden of seasonal influenza, and the value of 
influenza prevention both in-country and worldwide. Additionally, increased vaccine 
production and vaccine development by manufacturers in low- and middle-income 
countries has led to the prospect of more accessible and less expensive influenza 
vaccines. Greater use of a seasonal influenza vaccine globally could be an important tool 
for both reducing the annual incidence of severe respiratory disease and responding to a 
pandemic.   

 
2.5.1 Support for global introduction of influenza vaccines 
 

Ms Ann Moen, US CDC, described how each NIC is collecting important data to 
support vaccine strain selection. As the quality of data increases, data are also useful in 
determining the burden of disease and for supporting national influenza vaccination 
policy development.  

 
There are several programmes that support countries as they consider the 

implementation of vaccine policy, including the Strategic Advisory Group of Experts’ 
recommendations for influenza vaccines, the PIP Framework and global action plans to 
support the introduction of influenza vaccines. Global Action Plan II (2011–2016) 
follows Global Action Plan I (2006–2011) through three main objectives:  
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(1) increase seasonal use of vaccines; (2) increase vaccine production capacity; and  
(3) increase research and development.  

 
National influenza surveillance programmes are essential because developing 

policy requires a solid evidence base (e.g. risk groups, timing of campaigns), and the 
Strategic Advisory Group of Experts recognizes that countries and areas should develop 
policy based on local priorities and needs. Influenza surveillance provides important 
information on the seasonality for timing of vaccination, strains and data to formulate 
vaccines, baseline activity and severity to monitor disease and evaluate impact, and 
platforms to monitor burden of disease and evaluate interventions.  

 
2.5.2 Influenza vaccine manufacturing capacity in the South-East Asia Region 

 
Dr Pushpa Wijesinghe, SEARO, described that the Global Action Plan for 

Influenza Vaccines calls for increasing seasonal influenza vaccine use, vaccine 
production capacity, research and development. The increase in seasonal influenza 
vaccine use helps project the future needs for seasonal influenza vaccines and effective 
deployment of vaccines in a future pandemic. In the South-East Asia Region, the current 
use of seasonal influenza vaccines is insufficient to sustain the Regional vaccine 
production capacity, since only Thailand systematically conducts seasonal influenza 
vaccination. Aligning with the Global Action Plan, the Region acquired Regional 
influenza vaccine production capacity during 2006–2011.  

 
Key regional achievements include recognition of self-reliance in domestic vaccine 

production as a health security and economic stability measure; public investments in 
industrial-scale vaccine manufacturing; acquisition of production technology; and staff 
capacity-building in vaccine production, management and quality control. Ensuring 
sufficient demand of seasonal influenza vaccines to sustain Regional production capacity 
and keeping manufacturers engaged in production are the key challenges, although there 
are a multitude of other challenges as well. Moving forward, recommendations to sustain 
Regional production capacity include encouraging regular use of seasonal influenza 
vaccines, networking to secure additional finances (both locally and internationally), 
enhancement of capacity development and transfer technology, and increased research 
and development. 

 
Three major vaccine-manufacturing countries have operationalized a competitive 

business model and a public sector national security model for influenza vaccine 
production in the Region. However, insufficient use of seasonal influenza vaccines is 
currently the major impediment for sustaining the acquired Regional vaccine production 
capacity. 

 
2.5.3 Strategizing pandemic influenza preparedness and response including local 

influenza vaccine-manufacturing capacity through seasonal influenza vaccination: 
Thailand’s experience 

 
Dr Opart Kankawingpong, Department of Disease Control, Thailand, detailed that 

since 2005, Thailand has been preparing multiple strategies for pandemic influenza 
through development of the National Plan on Influenza Pandemic Preparedness.  
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The national plan determines the key measures in preparation for and handling of 
pandemic influenza, including (1) vaccination for health workers and targeted high-risk 
populations to prevent seasonal influenza and to promote increased use of vaccines in 
public and private health facilities; (2) promotion of appropriate health behaviours for 
influenza prevention and risk reduction, with special emphasis on personal hygiene and 
prevention in public and crowded places; (3) establishment of surveillance at the 
community level, with emphasis on community participation; (4) provision of 
recommended health measures at point of entry; (5) preparation for management of 
corpses, in case of a large number of deaths, in addition to psycho-social measures for 
mental health rehabilitation; and (6) technical cooperation with international 
organizations on control of disease outbreaks. Among these measures, vaccination is one 
of the most important strategies to protect at-risk populations against influenza. Access 
to pandemic influenza vaccine is a crucial measure to ensure health security of people in 
the country.  

 
Thailand is now trying to develop vaccine policies for influenza vaccine 

production with the aim of providing sufficient amounts of vaccine for domestic use 
through the following strategies: 

 
(1) Vaccine production. The Vaccine Production Project began in 2007 when 

the Cabinet approved the US$40 million budget for a 5-year plan to establish 
an industrial-scale influenza vaccine plant. WHO has also supported this 
project by providing a US$5 million grant and technical support. Under the 
government’s pharmaceutical organization management system, this vaccine 
facility is expected to produce 10 million doses of inactivated influenza 
vaccine and 60 million doses of live attenuated influenza vaccine during the 
pandemic.   

 
(2) Increased usage of seasonal influenza vaccine. After the first launch of the 

national influenza vaccination campaign in 2008, vaccination demand has 
had a tendency to increase every year. For example, in 2012, about  
3.3 million people received the influenza vaccine (30% of the 10.0 million 
target population). Increased demand has supported the need for local 
vaccine production.     

 
(3) Capacity building. Both vaccine development production and increased 

utilization of seasonal influenza vaccination require numerous resources and 
capacities to achieve the country’s goals.  
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2.6 Debate: In a limited resource setting, is SARI surveillance worthwhile? 
Chair: Dr Gina Samaan, US CDC, Indonesia 

 
Debate participants: Dr Erlang Samoedro, Ministry of Health, Indonesia;  
Dr Katelijn Vandemaele, WHO Headquarters; Dr Sue Huang, Institute of 
Environmental Science and Research, New Zealand; Dr Darouny Phonekeo, 
Ministry of Health, Lao People’s Democratic Republic; Dr Andrew Corwin,  
US CDC, Lao People’s Democratic Republic; Dr Sirenda Vong, WHO China, 
China; Dr Raymond Lin, National Public Health Laboratory, Singapore;  
Dr Veronica Tallo, Research Institute for Tropical Medicine, Philippines 

 
The debate raised important points about both the benefits and challenges of SARI 

surveillance in a resource-limited setting.  
 
SARI surveillance is a uniform case ascertainment strategy that enables real-time 

comparison within and between countries and areas and has benefits for both low- and 
high-income settings. This standardization allows interpretation of the burden of disease 
across sites to assist with understanding the aetiology and seasonality of severe disease 
with important denominator data. However, clear objectives are needed to make SARI 
surveillance effective and to balance SARI and ILI surveillance efforts. 

 
SARI surveillance does not really serve as early warning system as stated on  

p. 19: "sentinel SARI surveillance is not designed for early warning, it can provide an 
excellent platform when new respiratory pathogens are detected and allow rapid 
assessment of the historical and geographic extent of a new respiratory disease". 

 
Data from SARI surveillance can support information to convince policy-makers 

to introduce vaccine policy and to develop policies for the management of patients, by 
emphasizing severe infections. However, there are questions about the direct benefits of 
SARI surveillance for hospitals and clinicians, since screening and sample collection 
creates additional work and cost. Timely reporting systems must be in place to provide 
clinical benefit. However, the SARI surveillance platform can also be used to improve 
laboratory capacity and establish centres of excellence in surveillance and pandemic 
preparedness. 

Sustainability is questionable, and it is important that measures of sustainability 
and plans for what will be done when external funding expires are established. 
Additionally, if SARI surveillance is donor-driven, efforts may not address country 
priorities, referring back to the need for clear objectives.  

 
2.7 Group work: Proposed annual epidemiology and laboratory survey 

 
Participants divided into groups to review and discuss a proposed annual 

epidemiology and laboratory survey. Feedback suggested that an annual tool to monitor 
capabilities and activities may be useful, but additional clarification and work are needed 
to develop an effective tool. The tool should be modified to address both quantity and 
quality of data collected and shared, to add measures of improving harmonization/data-
sharing between laboratories and epidemiologists, and to consider additional partners 
that are not normally participants in the NIC meeting. 
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2.8 Plenary session 5: Combatting emerging disease threats 
Chair: Masato Tashiro, NIID, Japan 

 
As mentioned during plenary session 1, 2013 has been an unusual year with  

two new viral infections being detected for the first time, avian influenza A(H7N9) and 
MERS-CoV. In addition to preparing for novel agents such as these, it is important to 
remain vigilant for those pathogens that are already circulating in the Asia-Pacific 
region, such as avian influenza A(H5N1). Developing a better understanding of the 
epidemiology and virology of these pathogens is essential to mount an effective 
response. 

 
2.8.1 Influenza A(H5N1) situation and response measures in Cambodia 

 
Dr Ly Sovann, Communicable Diseases Control Department, Cambodia, described 

that in Cambodia, there are seven ILI surveillance sites, nine ILI project sites and  
four SARI surveillance sites. All ILI and SARI surveillance sites share information on a 
routine basis through weekly and monthly reports and also in the detection of a case that 
is a potential public health emergency. All SARI and ILI surveillance sites use different 
case definitions, but these definitions are very similar, and most use the WHO case 
definition. The first poultry case of H5N1 was detected in 2004 in Phnom Penh, and the 
human case of H5N1 was detected in 2005 in Kampot. Since 2005, there have been a 
total of 44 human cases, 23 of which occurred in 2013, most (20) reported by event-
based surveillance, 2 by ILI surveillance and 1 by SARI surveillance. Most cases 
occurred between January and April, were among a young age group (5–14 years old) 
and had confirmed contact with sick or dead poultry.  

 
Evidence supports an increase in human cases, since surveillance systems have not 

changed, but hospitals are submitting more samples, and the prevalence of the virus in 
poultry seems higher (high positivity, i.e. 30–78% by polymerase chain reaction (PCR) 
for H5N1 virus detected in live markets in 2013). Still there is no evidence of human-to-
human transmission, and most cases have confirmed direct contact with sick or dead 
poultry. There is no epidemiological link between current cases, and there have been no 
cases among health care workers, close contacts or family members of cases.  

Before 2013, all of the avian influenza A(H5N1) viruses isolated from human and 
poultry belonged to clade 1 and then 1.1, genotype Z. In January 2013, a new clade 1.1 
genotype emerged, with haemagglutinin and neuraminidase genes belonging to  
clade 1.1, but with all internal genes of clade 2.3.2.1 origin. Among 24 human cases in 
2013, 16 strains have been successfully sequenced; 6 strains could not be sequenced 
because of low viral load in clinical samples and absence of growth in cell culture, and  
3 strains are currently being analysed. Samples have also been sequenced from poultry 
outbreaks and from chickens, ducks and environmental samples obtained during a live 
bird market study. The antiviral drug tests did not detect any resistance of these strains to 
neuraminidase inhibitors (e.g. oseltamivir, zanamivir).  

 
To monitor the risk of human-to-human transmission of the avian influenza virus, 

nasopharyngeal swabs and acute and convalescent sera of contacts of H5N1 cases  
(a total of 237 people) were tested by RT-PCR, HI and microneutralization tests. All the 
results were negative, demonstrating that the new genotype of H5N1 viruses currently 
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circulating in Cambodia seems to have not acquired the capacity to be more easily 
transmitted between humans. Additional research is needed to determine if this new 
genotype can be more easily transmitted between poultry and from poultry to human.  

 
2.8.2 H5N1: A continued public health threat in Indonesia 

 
Dr Vivi Setiawaty, National Institute of Health Research and Development, 

Indonesia, stated that the first human case of highly pathogenic avian influenza A(H5N1) 
virus in Indonesia was reported in July 2005. Since then, 195 cases have been reported, 
with 163 fatal as of November 2013. Most cases have had direct exposure as the source 
of infection. In 2013, the number of suspected cases decreased compared to the previous 
year, although surveillance activities remain active. Since 2005, Indonesia has detected 
clade 2.1 viruses in both humans and poultry. In 2012, clade 2.3 was detected in poultry; 
however, all human cases in 2012 and 2013 have remained clade 2.1 viruses. The genetic 
characteristics of the human H5N1 viruses remain the same and are still sensitive to 
oseltamivir.  

 
The establishment of the laboratory network for avian influenza has been critical in 

the response to influenza A(H1N1)pdm09, as well as preparedness for MERS-CoV and 
H7N9. There is one referral laboratory, and there are 43 regional laboratories distributed 
around the country. Some challenges of maintaining the laboratory network include a 
high turnover in staff, challenges in standardizing quality and ensuring enough reagents 
at each site. Therefore, it is very important to strengthen the avian influenza laboratory 
network. 

 
The Indonesia NIC conducts several activities for strengthening the laboratory 

network, including routine evaluation of the laboratory network through an external 
quality control programme; annual training of RT-PCR techniques for H5N1 and 
H1N1pdm09 detection; training on packaging, shipping and storage of specimens to 
maintain specimen quality; biosafety and biosecurity training, involving several regional 
laboratories in ILI surveillance to improve routine testing capacity; and providing 
technical assistance to regional laboratories.  

 
2.8.3 Middle East respiratory syndrome coronavirus: Global situation and regional 

preparedness 
 
Dr Frank Konings, WPRO, said that MERS is caused by a coronavirus. The 

coronavirus family is large and consists of viruses that can cause several illnesses, 
ranging from the common cold to SARS. Besides human disease, coronaviruses can also 
cause disease in animals.  

 
The media reported unusual cases of respiratory disease in Jordan in  

mid-September 2012, and official IHR notification of “novel coronavirus” infection to 
WHO was done on 22 September 2012. MERS-CoV became an emerging infectious 
disease event of global interest and common concern, and WHO activated its  
IHR Emergency Committee mechanism in July 2013. MERS-CoV updates are 
continually posted on the WHO website. At the time of this meeting, a total of  
172 cases were reported, of which 68 (40%) had died. 
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There are reasons to be concerned about MERS-CoV. For example, the virus has 
caused severe human infection and death. There is evidence of imported cases through 
international travel. It has the ability to transmit between humans. Finally, there are 
critical information gaps to be filled, for example, on its reservoir, source of infection, 
route of transmission and scope of spread. 

 
WHO provided interim recommendations for laboratory testing for MERS-CoV  

to its Member States, including a number of PCR assays. For a case to be considered 
laboratory-confirmed, at least two targets need to be amplified or one target plus 
sequencing of an appropriate PCR product. As soon as primer and probe sequences were 
published, WHO started working with its Member States in both Regions to establish 
capacity for MERS-CoV testing, including provision of positive control material. 
Besides laboratory recommendations, WHO also developed recommendations related to 
surveillance and reporting, infection control and prevention, as well as travel and trade. 

 
WHO recognizes that this is an evolving situation that requires close monitoring 

and, in the meantime, it must manage uncertainty. In the Regions, it provides a unique 
opportunity to implement APSED (2010) and IHR (2005). The Asia-Pacific region needs 
to prepare for response to possible imported cases and clusters according to a 
comprehensive framework for action. 

 
2.8.4 Middle East respiratory syndrome preparedness in Sri Lanka 

 
Dr C. J. S. Jayamaha, Medical Research Institute, Sri Lanka, stated that Sri Lanka 

has established influenza surveillance in human and animal populations. Through SARI 
surveillance, ILI surveillance and surveillance of pneumonia of unknown aetiology, 
human surveillance systems provide epidemiological and virological information. 

 
MERS-CoV is of particular concern in Sri Lanka because the country sends a 

significant contingent of workers to the Middle East, especially to Saudi Arabia. 
Furthermore, a substantial portion of the Muslim population makes the pilgrimage to 
Mecca, and numbers of tourists visiting Sri Lanka from the Middle East are increasing. 
Preparedness measures have included distributing informative leaflets for pilgrims 
through mosques and travel agencies, educating staff at points of entry, increasing 
awareness among workers through the Foreign Employment Bureau and alerting 
hospitals for case notification and surveillance. Surveillance efforts have detected  
six possible cases to date, all of which have tested negative by PCR.  

 
2.8.5 Disease severity assessment during a pandemic 
 

Dr Katelijn Vandemaele, WHO Headquarters, detailed how the IHR Review 
Committee evaluated the response to the influenza A(H1N1)pdm09 pandemic and, 
among the recommendations issued to WHO, were asked to revise pandemic 
preparedness guidance and to develop and apply measures to assess the severity.  

 
Severity assessments are a composite measure based on multiple data sources.  

As further information from any of these data sources becomes available, the overall 
severity should be reassessed. Each of these assessments will enable refinement of the 
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assessment and allow the detection of any changing behaviour of the virus, which may 
lead to changes in prevention and control measures.  

 
Simplistic severity scores, while easy to communicate, are of limited value to 

policy-makers. For that reason, WHO plans to provide some detail about different 
aspects of an outbreak using a variety of parameters organized into a severity profile. 
This profile should provide the tools to assist countries by providing some analysis of the 
implications of the data parameters for Member States with varying levels of capacity 
and demographics. The parameters included in this analysis of severity can be grouped 
into broad areas: virological, clinical, transmission, mortality/morbidity and impact. 

 
To be useful, the risk assessment incorporating severity should provide as much 

information as possible to answer the following key questions about a potential emerging 
pandemic: 

 
• How different is this virus from previous ones? 
 
• Is community transmission sustained and how fast is it spreading? 
 
• What proportion of cases is severe and who is most at risk? 
 
• What are the clinical features of the disease? 
 
• What will be the impact on the health-care sector? 

 
One needs to keep in mind that different data will be available at different points in 

time, reassessment will be needed periodically, there are limitations of what can be 
known and when it can be known. This must be communicated to manage expectations. 
Perhaps the best way to interpret national data is to know the historical context and 
baseline for a country or area. Therefore, WHO would like to organize a questionnaire to 
check what information has already been collected during seasonal influenza and what 
Member States think that they would be able and willing to collect during a pandemic. 
This will help WHO refine the parameters. The plan is to pilot a subset of these 
parameters in some countries during the normal influenza season. 

 
2.9 Site visits 

 
Site visits were made to the Chinese NIC, where participants listened to a 

presentation on NIC activities and visited laboratory facilities; Peking University 
People's Hospital, where participants learned about hospital SARI and ILI surveillance 
activities and visited the infectious disease ward; and the China CDC of Xicheng 
District, where participants learned about China CDC’s influenza surveillance network 
and visited laboratory facilities. 
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2.10 Plenary session 6: Technical updates on influenza research for public health action 
Chairs: Dr Patrick Reading, VIDRL, Australia, and Dr Vinod Bura, 
WHO/Myanmar, Myanmar 

 
Research provides opportunities to further understand the emergence, circulation, 

control and impact of influenza viruses in both Regions. Sharing findings from research 
studies provides important evidence to support public health action and policy for 
influenza prevention and control, for epidemiologists, laboratorians and policy-makers 
throughout the Regions. 

 
2.10.1 Southern hemisphere influenza and vaccine effectiveness research and 

surveillance in New Zealand 
 

Dr Sue Huang, Institute of Environmental Science and Research, New Zealand 
explained that the Southern Hemisphere Influenza and Vaccine Effectiveness Research 
and Surveillance (SHIVERS) project was established in October 2011. It is a multicentre 
and multidisciplinary collaboration between the Institute of Environmental Science and 
Research, Auckland District Health Board (ADHB), Counties Manukau District Health 
Board (CMDHB), University of Otago, University of Auckland, WHO Collaborating 
Centre at St Jude Children’s Hospital and US CDC. The SHIVERS project has  
9 objectives: (1) determine the incidence and prevalence of SARI; (2) assess influenza 
vaccine effectiveness; (3) study the interaction between influenza virus and other 
pathogens; (4) ascertain the causes of respiratory mortality; (5) determine the incidence 
and prevalence of non-severe respiratory illness; (6) conduct an influenza seroprevalence 
study; (7) determine influenza risk factors; (8) study the immune response to influenza; 
and (9) determine the health care and societal economic burden and vaccine cost-
effectiveness of influenza. 

 
To address the objectives, two surveillance systems have been proposed for the 

838 000 residents living in Auckland’s ADHB and CMDHB regions: (1) hospital-based 
surveillance, that is, enhanced, active, year-round surveillance for SARI cases and a 
proportion of non-SARI respiratory cases, intensive care unit admissions and deaths  
with laboratory confirmation for influenza and other respiratory infections; and  
(2) community-based surveillance, that is, enhanced, active, year-round sentinel general 
practice surveillance for illness caused by influenza and other respiratory pathogens. 

 
Since 30 April 2012, four hospitals serving ADHB and CMDHB have been 

enrolling SARI cases. As of 30 September 2012, a total of 4417 patients hospitalized 
with suspected respiratory infections were assessed, and 2033 (46%) patients met the 
SARI case definition. Of 1430 SARI cases with specimens taken, 324 (23%) tested 
positive for influenza. Infants under 1 year of age experienced the highest rate of 
influenza hospitalization (282 out of 100 000) followed by persons 80 years and older 
(144 out of 100 000). Rates among Pacific islanders and Maori were 93 out of  
100 000 and 46 out of 100 000, respectively, compared to 21 out of 100 000 among 
those of European descent. The lower socioeconomic status patients had the highest rate 
of influenza hospitalization (32 out of 100 000) followed by middle socioeconomic 
status patients (20 out of 100 000) and upper socioeconomic status patients (12 out of 
100 000).  
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Results from the first season of hospital-based surveillance by SHIVERS suggest a 
high burden of severe influenza among the young, elderly, ethnic minorities and lower 
socioeconomic status patients. Community-based surveillance will commence in 2013 
and will document the burden of less severe disease. The hospital and community-based 
surveillance systems will provide a research platform over the next 4 years to enable 
focus on the other SHIVERS objectives and therefore comprehensively investigate 
influenza epidemiology, aetiology, immunology and vaccine effectiveness. The 
outcomes of the SHIVERS project is to enable enhanced disease surveillance, assist with 
early detection and prediction, guide targeted vaccination strategies for the population 
and subgroups and inform better vaccine design, optimize clinical management and 
laboratory diagnosis, identify risk factors, understand host immune responses and 
identify better immune diagnostic markers. 

 
2.10.2 Education strategies to support WHO vaccine policy initiatives 

 
Dr Lance Jennings, Canterbury Health Laboratories, New Zealand, spoke about 

how expanding the use of seasonal influenza vaccines in the Asia-Pacific region faces 
many challenges. In response to the recent history in the region of the emergence of 
novel influenza viruses, avian influenza A(H5N1) and avian influenza A(H7N9), and 
knowledge that the region is important for the generation of seasonal influenza viruses 
and their global seeding, initiatives by WHO and other governmental and 
nongovernmental organizations to expand influenza awareness are gaining momentum.   

 
Initiatives to document influenza vaccine use and recommendations in the region 

have been limited. Vaccine usage data collection was initiated by the 
Macroepidemiology of Influenza Vaccination Study Group for 1997–2003 from 
countries using seasonal vaccines in the region. The International Federation of 
Pharmaceutical Manufacturers and Associations Influenza Vaccine Supply International 
Task Force surveys obtained data on vaccine distribution in 19 countries from  
2003–2007 and 2008-–2009, while WHO conducted two surveys, in 2010 in  
35 countries from the South-East Asia Region and the Western Pacific Region and  
in 2012. This most recent survey conducted by WHO describes seasonal influenza 
vaccination policies, recommendations and vaccine use in 36 (97%) of 37 countries in 
the Western Pacific Region. It collected data from 36 (97%) of 37 countries or areas in 
the Region. Fifty per cent (18 countries), comprising 93% of the Western Pacific 
Region’s population, had established seasonal influenza vaccination policies, while only 
11 (30%) had no seasonal influenza vaccination policies or recommendations in place.  

 
Recent research suggests that having recommendations for seasonal influenza 

vaccines alone is not sufficient to encourage high levels of vaccine uptake. 
Reimbursement and communication policies appear to improve vaccine uptake 
irrespective of a country’s development status. Although some countries, especially in 
temperate zones, have targeted vaccine communication strategies, nongovernmental 
organizations have filled the gap for establishing regional strategies. These have 
included the European Scientific Working Group on Influenza established in Europe in 
1992, the National Influenza Summit in the United States of America in 2000 and the 
Asia-Pacific Alliance for the Control of Influenza (APACI) established in 2002.   
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APACI is a company limited by guarantee and registered in Hong Kong (China) in 
April 2012 as a charitable trust. The APACI model, focusing on influenza advocacy, has 
spawned influenza foundations in Thailand, India and Indonesia, and has linkages with 
other health professional organizations. Online regional newsletters Influenza and 
regular news updates are available on the APACI website.

6
 Educational collaborations 

are being initiated, and the first Asia-Pacific Influenza Summit series of meetings 
established. Through these initiatives, health care professionals and other health 
professional groups are brought together, focusing on best practices for the control of 
influenza, leading to improved policy and advocacy for vaccine uptake in the region.  

 
Seasonal influenza vaccines are underutilized. WHO vaccine initiatives are 

focused on further developing consistent influenza vaccine policies and guidelines in 
countries in the region, while APACI supports these WHO initiatives and is leading 
influenza advocacy and the education of health care and other health professionals in the 
Asia-Pacific region.  

 
2.10.3 Prevalence of influenza B lineages in Singapore, 2010–2013 

 
Dr Cui Lin, National Public Health Laboratory, Singapore, discussed how sentinel 

influenza surveillance has been set up in Singapore by including over 100 primary care 
clinics and all public hospitals. Surveillance data are published online weekly. Real-time 
PCR and sequencing have been used to analyse influenza B viruses circulating in 
Singapore since 2010.  

 
Multiple and quick switches of influenza B virus lineages had been observed 

during 2012–2013. Meanwhile, significantly increased proportion of Yamagata viruses 
was shown in patients aged 36 years or older, while the Victoria lineage was 
predominant in younger groups (p<0.05) from September 2011 to June 2012. Results 
provided additional support to quadrivalent vaccines containing viruses of both lineages 
to provide better protection to different age groups throughout the year. 

 
2.10.4 Pandemic risk assessment studies on the H7N9 virus 

 
Dr Jacqueline Katz, US CDC, described how the recent avian influenza A(H7N9) 

virus outbreak in humans has prompted studies to better understand the pandemic 
potential of this novel subtype. To assess the level of existing population immunity, 
about 900 stored sera was tested by HI and microneutralization assays for cross-reactive 
antibody against the H7N9 virus. Compared with turkey blood cells, the use of horse red 
blood cells in the HI assay was more sensitive for the detection of antibodies to H7 
viruses. People of all ages had no serological immunity to the novel subtype and may be 
susceptible to H7N9 virus infection. Receptor binding studies revealed a mixed  
α2-3/α2-6 receptor binding with weak specificity for human-like α2-6 receptors.  

 
To study the pathogenesis and transmission of H7N9 viruses, the ferret model was 

used, recognized to be the best small animal model for the study of influenza virus.  
An H7N9 virus infection resulted in modest weight loss and transient inactivity, but 
                                                 
6
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overall did not result in severe disease. The virus replicated efficiently in the upper and 
lower respiratory tract of ferrets. H7N9 viruses readily transmitted to naïve ferrets 
through direct contact, but, unlike seasonal H3N2 virus, did not transmit efficiently by 
respiratory droplets. Taken together, these results suggest that additional mammalian 
adaptation of H7N9 virus is required to achieve efficient airborne transmission in 
mammals. Nevertheless, the observed efficient replication of H7N9 virus in mammals 
and human airway cells underscore the need for heightened public health surveillance of 
this novel virus. 

 
2.10.5 Combination serological methods for H7N9 antibody detection 

 
Dr Bai Tian, China CDC, stated that a combination of serological methods, 

including HI, 4 microneutralization and western blot, were evaluated on detection of 
H7N9 antibodies in human samples. The modified western blot showed no  
cross-reaction antibody response to seasonal and H5 influenza viruses; H9 avian 
influenza viruses were used as another confirmatory method. HI assay using horse 
erythrocytes (hRBCs) and a modified microneutralization assay were more sensitive  
than turkey erythrocytes and the standard microneutralization assay. Validation of the  
HI assay using 15 convalescent confirmed case sera and 258 nonpatient sera showed that 
the HI assay had the highest sensitivity and specificity when using a cut-off HI titre of 
≥20. This cut-off titre is recommended in seroepidemiological investigations for 
antibody screening. The modified microneutralization assay using the same groups show 
that it had the highest sensitivity and specificity when using a cut-off microneutralization 
titre of ≥10. Single sera with an HI titre of ≥160 and MN titre of ≥10 could be confirmed 
as seropositive for H7N9. Human sera with an HI titre 20–80 need further confirmation 
by microneutralization or western blot. 

 
2.10.6 Neuraminidase inhibitor susceptibility of influenza A(H7N9) and A(H3N2) 

viruses with an R292K substitution in the neuraminidase gene 
 

Dr Takato Odagiri, NIID, Japan, spoke about how four neuraminidase inhibitors 
are licensed for use in Japan: zanamivir, oseltamivir, peramivir and laninamivir. The 
R292K substitution in the neuraminidase protein of influenza A(H7N9) and A(H3N2) 
viruses was confirmed to exhibit high resistance to oseltamivir, peramivir and zanamivir. 
The I222R substitution showed resistance to oseltamivir. A/Shanghai/1/2013(H7N9) was 
a mixture of drug-sensitive (R292) and drug-resistant (292K) viruses with 40% and  
60% proportion, respectively, and exhibited drug-sensitive phenotype. To detect  
drug-resistant phenotype in the 292R/K mixture of A(H7N9) virus, over 80% of 292K 
resistant-virus was necessary in the mixed population. Drug-resistant 292K virus will be 
missed in the most clinical isolates, when 292R drug-sensitive wild-type virus co-exists. 
Careful genetic analysis together with susceptibility assay is necessary to avoid missing 
the drug-resistant 292K virus.  
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3. SUMMARY AND CLOSING REMARKS 

 
 

Ms Ann Moen, US CDC, highlighted that the Seventh Meeting has provided an 
important opportunity to see colleagues from across the Regions, to learn from one 
another about activities in each country and how to work together to improve systems 
collectively. On behalf of the US CDC, she thanked the China CDC and WHO for 
organizing the meeting, participants for committing their time to attend the meeting and 
Member States for their work as the backbone of the influenza system. She 
acknowledged that without Member States’ participation, vaccine strain selection and 
prevention and control efforts would not be possible.  

 
Dr Erica Dueger, WPRO, thanked meeting organizers and participants, especially 

the China CDC for hosting the meeting. She commented that she has been impressed 
with the surveillance systems and the ongoing work in the Asia-Pacific region and feels 
privileged to work with a community so driven to work together, share ideas and move 
forward with efforts across the Regions. 

 
Dr Pushpa Wijesinghe, SEARO, thanked WPRO, SEARO and the Secretariat  

for their roles in organizing and coordinating the meeting. He also thanked  
WHO Headquarters and the US CDC and other partners for their participation in the 
meeting. Dr Wijesinghe particularly acknowledged the hospitality of the China CDC  
and thanked Member States for their participation.  

 
Dr Yuelong Shu, China CDC, thanked WPRO, SEARO, WHO Headquarters  

and WHO China for providing support to develop surveillance and response capacity.  
He also thanked participants for their participation in the meeting. 

 
There are many challenges for emerging infectious diseases and influenza in the 

Asia-Pacific region. In particular, the unanswered questions about avian influenza 
A(H7N9)–its spread, pandemic potential and severity–and the emergence of MERS-CoV 
are current threats facing the region. Collaborative action will be essential to combat 
these threats, as well as future emerging infectious diseases, and will require sharing 
information, sharing technical expertise and mobilizing resources from each country and 
from the international community.  

 
Dr Shu closed the meeting by expressing a hope that participants can work with 

WHO to make more contribution to the global influenza response, prevention and 
control. 
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4. CONCLUSION AND RECOMMENDATIONS 

 
 

The main conclusions of the meeting were as follows: 
 

4.1.1 Successful influenza surveillance networks in the Western Pacific and  
South-East Asia Regions have highlighted the value of communication and 
collaboration between epidemiology and laboratory partners, both within 
Member States and through WHO Collaborating Centres and other institutions. 

 
4.1.2 However, new influenza viruses (i.e. H7N9) and other novel respiratory 

pathogens (i.e. MERS-CoV) continue to emerge and threaten our health security. 
Following the 2009 influenza A(H1N1)pdm09 pandemic, we recognize the 
importance of being able to quickly detect and document not only the existence, 
but also the severity, of these emergent viruses. We must continue to emphasize 
the important role of the influenza surveillance system in providing decision-
makers with the data required to develop and fine-tune national influenza control 
policies. 

 
4.1.3 Over the next 10 years, we expect that acute respiratory illness surveillance 

activities will remain international and national priorities, while simultaneously 
facing pressures from contraction of global funding for public health activities.  
It is imperative that we continue to develop flexible, adaptable surveillance 
systems and networks that not only meet, but to stay ahead of, emerging disease 
challenges and focus on support of practical control and response efforts. 

 
4.1.4 In this light, Member States may want to continue to improve sentinel ILI and 

laboratory-based virological surveillance and to participate in GISRS. 
 
4.1.5 Member States may want to maintain event-based surveillance for unusual 

clusters of respiratory infection, including severe disease and among at-risk 
groups, to support compliance with IHR (2005). 

 
4.1.6. Member States may want to promote the surveillance, laboratory confirmation 

and reporting of hospitalized influenza cases, aligning with APSED (2010) and 
the PIP Framework. Where possible, this should include sentinel surveillance of 
hospitalized acute respiratory infection utilizing the SARI case definition to 
understand baseline activity and monitor changes in severe disease. 

 
4.1.7  Member States may want to ensure national pandemic preparedness plans are 

updated and appropriate given the emergence of avian influenza A(H7N9), and 
NICs should maintain laboratory preparedness and safety plans to handle novel 
influenza virus samples including avian influenza A(H7N9).  

 
4.1.8  Member States may want to encourage utilization of influenza surveillance data 

and research to support public health action. 
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4.1.9.  WHO may want to provide technical guidance and support to Member States to 
ensure the alignment of influenza surveillance programmes with country-specific 
objectives for influenza prevention and control and with global surveillance 
standards. 

 
4.1.10  WHO may want to provide practical guidance for pandemic risk and severity 

assessment by each Member State. 
 
4.1.11 WHO may want to support Member States in prioritizing activities as outlined in 

the Biregional plan for further strengthening national influenza surveillance: 
guiding the way towards influenza control policy and regional surveillance. 

 
4.1.12 WHO may want to determine how to best monitor changes in Member State 

influenza surveillance capacity before the Eighth Meeting in 2014. 
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- Dr Yu Hongjie, China CDC 
 
11:10–12:10  Plenary 4: Supporting the introduction of influenza vaccines 
  
11:10–11:30 Support for global introduction of influenza vaccines 

- Dr Ann Moen, WHO Collaborating Centre for Surveillance, Epidemiology 
and Control of Influenza, United States Centers for Disease Control  
and Prevention(US CDC), United States of America 

 
11:30–11:50 Influenza vaccine manufacturing/production capacity in the South-East Asia Region  

- Dr Pushpa Wijesinghe, WHO Regional Office for South-East Asia (WHO/SEARO) 
 
11:50–12:10 Strategizing Pandemic Influenza Preparedness and Response including local  

influenza vaccine manufacturing capacity through seasonal influenza vaccination: 
Thailand Experience 
- Dr Opart Kankawingpong, Department of Disease Control, Thailand 

  
12:10–13:10 Lunch break 
 
13:10–14:40 Debate: In a limited resource setting, is SARI surveillance worthwhile? 
 
14:40–15:10 Coffee break 
 
15:10–16:40 Group Work: Proposed Annual Epidemiology and Laboratory Survey 
 
15:10–15:25 Objectives and overview of group work 
 
15:25–16:10 Epidemiology- and laboratory-structured group discussions 
 
16:10–16:40 Feedback from group and discussion 
 
 
Day 3 – Thursday, 14 November 2013 
 
08:30–08:40 Summary of Day 2 
 
08:40–11:10 Plenary 5: Combatting emerging disease threats 
  
08:40–08:55 Influenza A/H5N1 situation and response measures in Cambodia 
 - Dr Ly Sovann, Communicable Diseases Control Department, Cambodia 
 
08:55–09:10 H5N1 – a continued public health threat in Indonesia 

- Dr Vivi Setiawaty, National Institute of Health Research and Development, 
Indonesia 

 
09:10–09:25 MERS: Global situation and regional preparedness 

- Dr Frank Konings, WHO/WPRO 
 
09:25–09:40 MERS preparedness in Sri Lanka 

- Dr C. J. S. Jayamaha, Medical Research Institute, Sri Lanka 
 
09:40–10:10 Coffee break 
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10:10–11:10 Disease severity assessment during a pandemic 
- Dr Katelijn Vandemaele, WHO/HQ 

 
11:10–17:00 Site visits 
 
 Chinese National Influenza Center 
 
 Peking University People's Hospital (ILI and SARI sentinel hospital) 
 

Centers for Disease Control and Prevention of Xicheng District (influenza surveillance 
network laboratory) 

 
 
Day 4 – Friday, 15 November 2013 
 
08:30–08:40 Summary of Day 3 
 
08:40–12:00 Plenary 6:  Technical updates on influenza research for public health action 
 
08:40–09:00 Southern hemisphere influenza and vaccine effectiveness research and  
 surveillance (SHIVERS) in New Zealand 

- Dr Sue Huang, Institute of Environmental Science and Research, New Zealand  
 

09:00–09:20 Education strategies to support WHO’s vaccine policy/guideline initiatives 
- Dr Lance Jennings, Canterbury Health Laboratories, New Zealand  

 
09:20–09:40 The prevalence of influenza B lineages in Singapore (2010-2013) 

- Dr Cui Lin, National Public Health Laboratory, Singapore 
 
09:40–10:00 Question and answer 
 
10:00–10:30 Coffee break 
 
10:30–10:50 Pandemic risk assessment studies on H7N9 virus 

- Dr Jacqueline Katz, Influenza Division, US CDC 
 
10:50–11:10 Combination serological methods for H7N9 antibody detection 

- Dr Bai Tian, China CDC, China 
 
11:10–11:30 Neuraminidase (NA) inhibitor susceptibility of influenza A(H7N9) and A(H3N2) 

viruses with an R292K substitution in the NA gene 
- Dr Takato Odagiri, WHO Collaborating Centre for Reference and Research on 

Influenza, NIID, Japan 
 
11:30–12:00 Question and answer 
 
12:00–13:00 Lunch break 
 
13:00–14:00 Summary and closing session 
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1. PARTICIPANTS 

WESTERN PACIFIC REGION 
 
 

AUSTRALIA Dr Ian Barr Deputy Director, WHO Collaborating Centre for Reference and 
Research on Influenza, Victorian Infectious Diseases Reference Laboratory 
10 Wreckyn St., North Melbourne, Victoria 3051 
Tel. No. :  (61 3) 9342 3944, Fax No. :  (61 3) 9342 3939 
E-mail :   ian.barr@influenzacentre.org 
 

 Dr David Speers, Head, Microbiology Department, Path West Laboratory 
Medicine, Hospital Avenue, Nedlands, Western Australia 6009 
Tel. No. :  (61 8) 6383 4431, Fax No. :  (61 8) 9346 3960 
E-mail :   david.speers@health.wa.gov.au 
 

 Dr Jen Kok, Medical Virologist, Centre for Infectious Diseases and 
Microbiology Laboratory Services, Institute of Clinical Pathology and Medical 
Research, Westmead Hospital, PO Box 533, Wentworthville 
New South Wales 2145 
Tel. No. :  (61 2) 9845 6255,  Fax No. :  (61 2) 9633 5314 
E-mail :  jen.kok@swahs.health.nsw.gov.au 
 

 Dr Kate Pennington, Assistant Director, Office of Health Protection, 
Department of Health and Ageing, Scarborough House, Atlantic Street 
Woden Town Centre, Canberra ACT 2601  
Tel. No. :  (61 2) 6289 2725;  Fax No. :  (61 2) 6289 2600 
E-mail :  kate.pennington@health.gov.au 
 



WPR/DSE/ESR(04)/2013/ IB/2 
Page 2 

 
CAMBODIA Dr Ly Sovann, Deputy Director, Communicable Diseases Control 

Department, Ministry of Health, 151-153 Kampuchea Krom Avenue 
Phnom Penh 
Tel. No. :  (85 5) 1282 5424, Fax No. :  (85 5) 2388 0441 
E-mail :  sovann_ly@online.com.kh 
 

 Mr Rith Sareth, Deputy Head Virology Laboratory, National Influenza 
Centre, Institut Pasteur in Cambodia, 5 Monivong Boulevard, Phnom Penh 
Tel. No.:  (85 5) 1267 9596; Fax No. :  (85 5) 2372 5606 
E-mail :  rsareth@pasteur-kh.org 

CHINA Dr Xiao Donglou, Director-General of Public Health, Bureau of Disease 
Prevention and Control,  National Health and Family Planning Commission 
No 1 Xizhimenwai, South Road, Beijing 100044 
Tel. No. :  (86 10) 6879 2050;  Fax No. :  (86 10) 6879 2554 
E-mail :  xiaodl@moh.gov.cn 

 Dr Zhang Yanping, Director, Office for Emerging Infectious Disease, 
Response and Preparedness, Public Health Emergency Center  
Chinese Center for Disease Control and Prevention, 155 Changbai Road 
Changping District, Beijing 
Tel. No. :  (86 10) 5890 0240 / (86 10) 5890 0216 
Fax No. :  (86 10) 5890 0240 / (86 10) 5890 0851 
E-mail :  zhangyp@chinacdc.cn 
 

FIJI Dr Mike Kama, Medical Officer, Center for Communicable Disease Control 
Building 30, Tamavua Hospital Complex, Mataika House, Suva 
Tel. No. :  (67 9) 990 6956;  Fax No. :  (67 9) 322 3276 
E-mail :  mnkama02@gmail.com 
 

 Dr Alumita Serutabua, Sub-Divisional Medical Officer, Ministry of Health 
P.O.Box 2223, Government Buildings, Dinem House, Toorak, Suva 
Tel. No. :  (67 9) 861 6438;  Fax No. : (67 9) 330 6163 
E-mail :  vakadula@yahoo.com 
 

HONG KONG 
(CHINA) 

Dr Alice Wong, Senior Medical Officer, Surveillance Section 
Surveillance and Epidemiology Branch, Centre for Health Protection,  
147 C Argyle Street, Hong Kong 
Tel. No. :  (85 2) 2125 2220;  Fax No. :  (85 2) 2711 0927 
E-mail :  smo_ss2@dh.gov.hk 
 

 Dr Jasmine Kwong, Medical and Health  Officer, Public Health Laboratory 
Services Branch, Centre for Health Protection , 382 Nam Cheong Street, 
Shek Kip Mei, Kowloon 
Tel. No. :  (85 2) 2125 2220;  Fax No. :  (85 2) 2711 0927 
E-mail :  mo_plhs9@dh.gov.hk 

 
JAPAN Dr Takato Odagiri, Head, Laboratory of  Influenza Virus Surveillance 

Influenza Virus Research Center, National Institute of Infectious Diseases 
Gakuen 4-7-1, Musashi-Murayama, Tokyo 208-0011 
Tel. No. : (81 4) 2561 0771 loc 3937;  Fax No. :  (81 4) 2561 6149 
E-mail :  todagiri@nih.go.jp 
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LAO PEOPLE'S 
DEMOCRATIC 
REPUBLIC 

Dr Phengta Vongphrachanh, Director, National Center for Laboratory and 
Epidemiology, Ministry of Health, Km 3 Thedeua Road, Vientiane Capital 
Tel. No. :  (85 6) 2131 2351;  Fax No. :  (85 6) 2135 1006 
E-mail :  v.phengta@gmail.com 
 

 Dr Darouny Phonekeo, Deputy Chief, Laboratory Department  
National Centre for Laboratory and Epidemiology, Ministry of Health 
Km 3 Thedeua Road, Vientiane Capital 
Tel. No. :  (85 6) 2131 2351 / (85 6) 2135 0209;  Fax No. :  (85 6) 2135 0209 
E-mail :  darounyphonekeo@gmail.com 
 

MALAYSIA Dr Abdul Rasid Kasri, Director, National Public Health Laboratory 
Lot 1835 Kampung Melayu, 47000 Sungai Buloh, Selangor 
Tel. No. :  (60 3) 6126 1200;  Fax No. :  (60 3) 6140 2249 
E-mail :  drabdulrasid@moh.gov.my 
 

 Dr Khebir Verasahib, Head, Zoonosis Sector, Disease Control Division 
Ministry of Health Malaysia, Level 4, Block E10, Parcel E  
Federal Government Administrative Centre, 62590 Putrajaya 
Tel. No. :  (603) 8883 4412;  Fax No. :  (603) 8889 1013 
E-mail :  drkhebir.moh@1govuc.gov.my 
 

 Dr Zainah Saat, Clinical Virologist, Virology Unit, Infectious Disease 
Research Centre, Institute of Medical Research, Jalan Pahang, Kuala Lumpur 
Tel. No. :  (603) 2616 2671;  Fax no. :  (603) 2693 8094 
E-mail :  zainah@imr.gov.my 
 

MONGOLIA Dr Nyamkhuu Dulmaa, Director-General, National Center for Communicable 
Disease, Ministry of Health, Nam Yan Ju Street, Bayanzurkh District 
13th Horoolol, Ulaanbaatar 13335 
Tel no. :  (97 6) 9910 0155;  Fax no. :  (97 6) 1145 8699 
E-mail :  dnyamkhuu_hanui@yahoo.com 
 

 Dr Ambaselmaa Amarjargal, Head, Department of Infectious Disease 
Surveillance, and Prevention, National Center for Communicable Disease 
Nam Yan Ju Street, Bayanzurkh District, 13th Horoolol, Ulaanbaatar 
Tel no. :  (97 6) 1146 3971;  Fax no. :  (97 6) 1126 3631 
E-mail :  a.ambuu@yahoo.com 
 

NEW CALEDONIA Dr Jean-Paul Grangeon, Medecin' Inspecteur, Influenza Surveillance 
Chef Du Service des Actions Sanitaires, Direction des Affaires Sanitaires 
et Sociales, BP N4, 98851 Noumea; Tel. No. :  (687 26) 3700 
Fax No. :  (687 26) 3714; E-mail :  jean_paul.grangeon@gouv.nc 
 

 Dr Ann-Claire Gourinat, Head, Virology-Serology Laboratory Unit, 
Institut Pasteur de Nouvelle Caledonie, 10 Rue Paul Doumer 
BP 61, 98845 Noumea,  Tel. No. :  (687) 270 282 
Fax No. :  (687) 273 390;  E-mail :  agourinat@pasteur.nc 
 

NEW ZEALAND Dr Sue Huang, Senior Science Leader – Virology, Communicable Disease 
Group, Institute of Environmental Science and Research, 66 Ward Street, 
Wallaceville, Upper Hut 5018, Wellington 
Tel. No. :  (64 4) 529 0606;  Fax No. :  (64 4) 529 0601 
E-mail :  sue.huang@esr.cri.nz 
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PAPUA NEW 
GUINEA 

Ms Marinjho Emely Jonduo, Scientific Officer, Papua New Guinea Institute 
of Medical Research, P.O. Box 60, EHP 441, Goroka 
Tel. No. :  (675) 532 2008;  Fax No. :  (675) 532 1998 
E-mail  :  marinjho.jonduo@pngimr.org.pg 
 

 Mr Willie Mark, Technical Officer, Surveillance and Response 
(Influenza-like Illness), Department of Health, P.O. Box 807, Waigani 
Port Moresby 
Tel. No. :  (675) 301 3828;  Fax No. :  (675) 323 6179 
E-mail :  williammark422@gmail.com 
 

PHILIPPINES Dr Veronica Tallo, Supervising Science Research Specialist 
Research Institute for Tropical Medicine, 9002 Research Drive  
Filinvest Corporate City, Alabang, Muntinlupa City 1781 
Tel. No. :  (63 2) 807 2157;  Fax No. :  (63 2) 842 2245 
E-mail :  veronica.tallo@gmail.com 
 

 Ms June Cantata Corpuz, Nurse II, National Epidemiology Center 
Department of Health, San Lazaro Compound, Rizal Avenue, Sta. Cruz 
Manila; Tel. No. :  (632) 651 7800;  Fax No. :  (632) 732 9057 
E-mail :  jcbcorpuz@gmail.com 
 

REPUBLIC OF 
KOREA 

Dr Kang Chun, Director, Division of Influenza Virus, National Institute of 
Health, Korea Centers for Disease Control and Prevention 
187 Osongsaengmyeong 2-ro, Gangoe-myeon, Cheongwon-gun,  
Chunguk 363-951;  Tel. No. :  (8243) 719 8190;  Fax No. :  (8243) 719 8219  
E-mail :  ckang@nih.go.kr / ckang59@gmail.com 
 

 Dr Bryan Kim, Public Health Officer, Division of Infectious Disease 
Surveillance, Korea Centers for Disease Control and Prevention 
187 Osongsaengmyeong 2-ro, Gangoe-myeon, Cheongwon-gun 
Chunguk 363-951;  Tel. No. :  (8243) 719 7167;  Fax No. :  (8243) 719 7188 
E-mail :  globalepi@korea.kr 
 

 Dr Park Young Joon, Medical Officer, Korea Centers for Disease Control 
and Prevention, 187 Osongsaengmyeong 2-ro, Gangoe-myeon 
Cheongwon-gun, Chunguk 363-951, Tel. No. : (8243) 719 7354 
Fax No. :  (8243) 719 7379; E-mail :  pahmun@hanmail.net 
 

SINGAPORE Dr Raymond Lin, Head and Senior Consultant, National Public Health 
Laboratory, Ministry of Health Singapore, College of Medicine Building 
16 College Road, Singapore 169854 
Tel. No. :  (65) 6325 9145;  Fax No. :  (65) 6325 4679 
E-mail :  raymond_lin@moh.gov.sg 
 

 Dr Cui Lin, Senior Principal Scientist, National Public Health Laboratory 
Department of Pathology and Laboratory Medicine, Tan Tock Seng Hospital
11 Jalan Tan Tock Seng, Singapore 308433 
Tel. No. :  (65) 9338 7212 / (65) 6357 7301,  Fax No. :  (65) 6251 5829 
E-mail :  cui_lin@moh.gov.sg 
 

 Ms Cheryl Tang, Senior Public Health Officer, National Public Health 
Laboratory, Ministry of Health Singapore, College of Medicine Building 
16 College Road, Singapore 169854 
Tel. No. :  (65) 6325 9039;  Fax No. :  (65) 6325 4679 
E-mail :  cheryl_tang@moh.gov.sg 
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VIET NAM Dr Nguyen Thanh Long, Director, Influenza Laboratory, Institute Pasteur  

in Ho Chi Minh, 167 Pasteur Street, District 3, Ho Chi Minh City 
Tel. No. :  (84 8) 820 2878,  Fax No. :  (84 3) 823 1419 
E-mail :  longpasteurhcm@yahoo.com 
 

 Dr Le Thi Quynh Mai, Deputy Director, Head of Virology Department 
Virology Department, National Institute of Hygiene and Epidemiology 
No 1 Yersin Street, Hanoi 
Tel. No. :  (844) 821 1783;  Fax no.:  (844) 821 0853 
E-mail :  lom9@hotmail.com 
 

 Dr Nguyen Thi Tuyet Van, Deputy Head of Virology, Institute of Hygiene 
and Epidemiology of Tay Nguyen, 34 Pham Hung Street 
Buon Ma Thuot City, Dak Lak Province;  Tel. No. :  (845) 381 4878; 
Fax No. :  (845) 385 2423;  E-mail :  tuyetvan1603@yahoo.com.vn 
 

 Dr Vien Quang Mai, Deputy Director, Institut Pasteur in Nha Trang 
08 Tran Phu Street, Nha Trang City, Khanh Hoa Province 
Tel. No. :  (84 5) 8382 2405/ (84 9) 1409 5735;  Fax No.:  (84 5) 8382 4058 
E-mail :  vienquangmai@gmail.com 
 

 
SOUTH-EAST ASIA REGION 

 
 

DEMOCRATIC 
PEOPLE'S 
REPUBLIC OF 
KOREA 

Dr Son Kyong Ok, Virus Laboratory Staff, Central Hygiene and  
Anti-epidemic Institute, Ministry of Public Health, Pyongyang 
E-mail :  bogon.moph@star-co.net.kp 
 

 Ms Ja Yong Sim, Interpreter, Ministry of Public Health 
E-mail :  bogon.moph@star-co.net.kp 
 

INDONESIA Dr Vivi Setiawaty, Chief, Center for Biomedical and Basic Technology  
of Health, National Insitute of Health Research and Development 
Ministry of Health, Jl Percetakan Negara No 23, Jakarta 10560 
Tel. No.:  (62 81) 7980 4571;  Fax No. :  (62 21) 424 5386 
E-mail :  vilitbang@yahoo.com 
 

 Dr Erlang Samoedro, Epidemiologist for Influenza Surveillance 
Ministry of Health, Jakarta 12950 
Tel. No.:  (62 21) 520 1587;  Fax No.: (62 21) 520 1591 
E-mail :  erlangsamoedro@gmail.com 
 

 Dr Krisna Nur Andriana Pangesti, Laboratory Coordinator for Surveillance 
of Influenza-like Illness, Center for Biomedical and Basic Technology 
of Health, National Insitute of Health Research and Development 
Ministry of Health, Jl Percetakan Negara No 23, Jakarta 10560 
Tel. No.:  (62 81) 2848 6497;  Fax No. :  (62 21) 424 5386 
E-mail :  krisnanur@yahoo.com 
 

 Dr Ni Ketut Susilarini, Laboratory Coordinator, Center for Biomedical and 
Basic Technology of Health, National Insitute of Health Research and 
Development, Ministry of Health, Jl Percetakan Negara No 23 
Jakarta 10560 
Tel. No.:  (62 81) 2321 2502; Fax No. :  (62 21) 424 5386 
E-mail :  niketutsusi@yahoo.com 
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MYANMAR Dr Khin Yi Oo, Deputy Director, National Health Laboratory 

35 Maw Kun Daik Rd, Yangon 
Tel. No.:  (95 9) 502 1577:  E-mail :  drkhinyioo@gmail.com / 
nationalhealthlaboratory@gmail.com 
 

 Dr Yi Yi, Assistant Director, Public Health Laboratory, Mandalay 
35th A Road Mandalay 
Tel. No.: (95 2) 39839;  Fax No. : (95 2) 33173 
E-mail :  maywintwa08@gmail.wm 
 

SRI LANKA Dr C. J. S. Jayamaha, Consultant Virologist, National Influenza Centre 
Respiratory Virus Laboratories, Medical Research Institute, PO Box 527  
Borella, Colombo 8 
Tel. No.:  (942) 693 532 to 34; Fax No.:(942) 691 495 
E-mail :  flu.virology@mri.gov.lk/jayamahacar@gmail.com 
 

 Dr Athula Liyanapathirana, Assistant Epidemiologist 
Epidemiology Unit, Ministry of Health, No 231, De Saram Place 
Colombo 10 
Tel. No.: (94 1) 269 5112 / (94 1) 268 1548,  Fax No.  :  (94 1) 269 6583 
E-mail :  athulalp@yahoo.com 
 

THAILAND Dr Phanthanee Thitichai, Medical Officer, Ministry of Public Health  
Bureau of Epidemiology, Department of Disease Control, Ministry of  
Public Health, Nonthaburi 11000 
Tel. No. : (662) 590 1792;  Fax No.: (662) 591 8581 
E-mail :  phanthanee@hotmail.com 
 

 Ms Yavamal Sutivigit, Medical Technologist, Regional Medical Science 
Centre 12, Department of Medical Sciences, Ministry of Public Health 
Nonthaburi 11000, Thailand;  Tel. No. :  (66 7) 447 0248 
Fax No. :  (66 7) 447 0248;  E-mail :  sutivijit@hotmail.com 
 

TIMOR-LESTE Dr Maria Santina de Jesus Gomes, Director- General, National Laboratory 
Ministry of Health, Bidau, Dili 
Tel. No.: (670) 7724 1904;  E-mail :  dra.santinagomez@yahoo.co.id 
 

 Mrs Maria Angela Varela Niha, Epidemiological Surveillance Officer 
Department of Health Management Information System, Ministry of Health 
Dili;  Tel. No.: (670) 7738 2672;  E-mail :  merryniha@yahoo.com 

 
 

2.  TEMPORARY ADVISERS 
 
 

Ms Malinee Chittaganpitch, Chief, Respiratory Virus Section, Thai National Influenza Center 
National Institute of Health, Department of Medical Sciences, Ministry of Public Health 
Tivanon Road, Mueang District, Nonthaburi 11000, Thailand;  Tel. No :  (66 2) 951 0000 to 11 
Fax No. :  (66 2) 951 1498 / (66 2) 589 9869;  E-mail :  malinee.c@dmsc.mail.go.th 
 
Dr Lance Jennings, Clinical Virologist / Clinical Associate Professor, Virology and Serology 
Section, Microbiology Department, Canterbury Health Laboratories, P.O. Box 151 
Christchurch 8011;  New Zealand;  Tel. No. :  (64 3) 364 0075;  Fax No.  :  (64 3) 364 0750 
E-mail :  lance.jennings@cdhb.health.nz 
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Dr Opart Kankawinpong, Deputy Director General, Department of Disease Control, Tambon 
Taladkwan, Mueang District, Nonthaburi 11000;  Thailand;  Tel. No.:  (66 2) 951 0000 
Fax No. :  (66 2) 951 1498 / (66 2) 589 9869;  E-mail :  opart7@yahoo.com 
 
Dr Anne Kelso, Director, WHO Collaborating Centre for Reference and Research on Influenza 
Victorian Infectious Diseases Reference Laboratory, 10 Wreckyn Street, North Melbourne 
Victoria 3051;  Australia;  Tel. No. :  (61 3) 9342 3940;  Fax No. :  (61 3) 9342 3939 
E-mail :  anne.kelso@influenzacentre.org 
 
Miss Ann Moen, Associate Director, Extramural Program, Influenza Division, National Center  
for Immunization and Respiratory Diseases, WHO Collaborating Centre for Surveillance, 
Epidemiology and Control of Influenza, Centers for Disease Control and Prevention 
1600 Clifton Road, NE, MS A-20, Atlanta, Georgia 30333, United States of America  
Tel. No. :  (1 404) 639 4652; Fax No. :  (1 404) 639 2334;  E-mail :  alc3@cdc.gov 
 
Dr Devendra Mourya, Director, National Institute of Virology, WHO Collaborating Centre for 
Strengthening Capacity, for Emerging Infectious Diseases, 20-A, Ambedkar Road, Pune 411021 
India;  Tel. No. :  (91 20) 2612 4386/(91 20) 2600 6200;  Fax No. :  (91 20) 2612 2669/ 
(91 20) 2587 0640;  E-mail :  directorniv@gmail.com/dtmourya@gmail.com/ 
mouryadt@icmr.org.in/mourya.dt@niv.co.in 
 

Dr Masato Tashiro, Director, WHO Collaborating Centre for Reference and Research on Influenza  
National Institute of Infectious Diseases, Gakuen 4-7-1, Musashi-Murayama, Tokyo 208-0011, 
Japan;  Tel. No. :  (81 4) 2565 2498;  Fax No. :  (81 4) 2565 2498;  E-mail :  mtashiro2@nih.go.jp 

Dr Xu Xiyan, Microbiologist (Supervisor), Virus Reference Team, Virus Surveillance and Diagnosis 
Branch, Influenza Division, WHO Collaborating Centre for Surveillance, Epidemiology and Control 
of Influenza, Centers for Disease Control and Prevention, 3785 River Hollow Run Duluch, Atlanta, 
Georgia 30096, United States of America; Tel. No. :  (1 770) 446 7429;  Fax No. :  (1 404) 639 0080 
E-mail :  xxx1@cdc.gov 

Dr Yuelong Shu, Director, Chinese National Influenza Center, WHO Collaborating Center for 
Reference and Research on Influenza, Deputy Director of National Institute for Viral Disease 
Control and Prevention, China Centre for Disease Control and Prevention, 155 Changbai Road, 
Changping District, Beijing 102206, China;  Tel. No. :  (86 10) 5890 0850 / (86 10) 6357 7499 
Fax No. :  (86 10) 5890 0850;  E-mail :  yshu@vip.sina.com 

 
 

3.  OBSERVERS/REPRESENTATIVES 
 
 

CHINESE CENTER 
FOR DISEASE 
CONTROL  
AND PREVENTION 

Dr Yang Weizhong, Deputy Director General, Chinese Center for Disease 
Control and Prevention, 155 Changbai Road, Changping District 
Beijing 102206, China;  Tel. No. :  (86 10) 5890 0240 / (86 10) 5890 0216 
Fax No. :  (86 10) 5890 0240 / (86 10) 5890 0851 
E-mail :  yangwz@chinacdc.cn 

 
 Dr Dong Jie, Laboratory Management Officer, WHO Collaborating Centre  

for Reference and Research on Influenza, Chinese National Influenza Center, 
Chinese Center for Disease Control and Prevention, No 155 Changbai Road, 
Changping District, Beijing 102206;  Tel. No. :  (8610) 5890 0852 
Fax No. :  (86 10) 5890 0851;  E-mail :  dongjie@cnic.org.cn 
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 Dr Yu Hongjie, Director, Division of Infectious Diseases, Chinese Center for 

Disease Control and Prevention, 155 Changbai Road, Changping District, 
Beijing;  Tel. No. :  (86 10) 5890 0240 / (86 10) 5890 0216 
Fax No. :  (86 10) 5890 0240 / (86 10) 5890 0851 
E-mail :  yuhj@chinacdc.cn 
 

 Dr Wang Dayan, Associate Professor, WHO Collaborating Centre for 
Reference, and Research on Influenza, Chinese National Influenza Centre 
National Institute for Viral Disease Control and Prevention, 155 Changbai 
Road, Changping District, 102206 Beijing, China 
Telefax No. :  (86 10) 5890 0851;  E-mail :  dayanwang@cnic.org.cn 

 Dr Bai Tian, WHO Collaborating Centre for Reference, and Research on 
Influenza, Chinese National Influenza Center, Chinese Center for Disease 
Control and Prevention, No 155 Changbai Road, Changping District 
Beijing 102206;  Tel. No. :  (8610) 5890 0852; 
Fax No. :  (86 10) 5890 0851  
 

 Dr Zhou Lei, Medical Epidemiologist, Office for Disease Control and 
Emergency, Chinese Center for Disease Control and Prevention 
155 Changbai Road, Changping District, Beijing 
Tel. No. :  (86 10) 5890 0240 / (86 10) 5890 0216 
Fax No. :  (86 10) 5890 0240 / (86 10) 5890 0851 
E-mail :  zhouleibetty@chinacdc.cn 
 

UNITED STATES 
CENTERS 
FOR DISEASE 
CONTROL 
AND PREVENTION 

Dr Andrew Corwin, Medical Officer, American Embassy, Unit 8165 
Box V, APO AP 96546-0001, Rue Bartholonie, That Dam, Vientiane 
Lao People's Democratic Republic;  Tel. No. :  (856) 2126 7059 
Fax No. :  (856) 2126 7193;  E-mail :  corwinal@state.gov  
 

 Dr Do Thuy Trang, Programme Officer, Influenza Programme,  
CDC Viet Nam, US Embassy Annex, 2 Ngo Quyen, Ha Noi, Viet Nam 
Tel. No. :  (84 4) 3935 2145 / (84 4) 3935 2929 
Fax No. :  (84 4) 3935 1918;  E-mail :  dott@vn.cdc.gov 
 

 Dr Jacqueline Katz, Chief, Immunology and Pathologenesis Branch, Influenza 
Division, Centers for Disease Control and Prevention, 1600 Clifton Road,  
NE, MS A-20, Atlanta, Georgia 30333, United States of America 
Tel. No. :  (1 404) 639 4966;  Fax No. :  (1 404) 639 2334 
E-mail :  jkatz@cdc.gov 
 

 Dr Tomas Rodriguez, Public Health Advisor, Extramural Program,  
Influenza Division, National Center for Immunization and Respiratory 
Diseases, Centers for Disease Control and Prevention, 1600 Clifton Road,  
NE, MS A-20, Atlanta, Georgia 30333, United States of America 
Tel. No. :  (1 404) 639 4966;  Fax No.  :  (1 404) 639 2334 
E-mail :  trr0@cdc.gov 
 

 Dr Katherine Sturm-Ramirez, Epidemiologist,  Influenza Division, Centers for 
Disease Control and Prevention, 1600 Clifton Road, NE, MS A-20, Atlanta, 
Georgia 30333, United States of America, Tel. No. :  (1 404) 639 5106 
Fax No. :  (1 404) 639 3866, E-mail :  kgi4@cdc.gov 
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FOR DISEASE 
CONTROL 
AND PREVENTION 

Dr Gina Samaan, Team Leader, Influenza, CDC Indonesia Office, CDC,  
US Embassy Jakarta, Jl., Medan Merdeka Selatan No. 5, Jakarta 10110  
Indonesia, Tel. No. :  (62 813) 1753 3978,  Fax no. :  (62 213) 511 865 
E-mail :  wjv5@cdc.gov / ginasamaan@yahoo.com 
 

(continued) Dr Vashonia Smith, Public Health Adviser, Influenza Division, Centers for 
Disease Control and Prevention, 1600 Clifton Road, NE, MS A-20, Atlanta, 
Georgia 30333, United States of America, Tel. No. :  (1 404) 639 5106 
Fax No. :  (1 404) 639 3866, E-mail :  vdw8@cdc.gov 
 

UNITED STATES  
DEPARTMENT OF 
HEALTH  
AND HUMAN 
SERVICES 

Dr Anne Yu, Acting Director, Office of Pandemics and Emerging Threats 
Office of Global Health Affairs, United States Department of Health and 
 Human Services, Washington D.C. 20201, United States of America 
Tel. No. :  (1 877) 696 6775, E-mail :  anne.yu@hhs.gov 
 

 
VICTORIAN 
INFECTIOUS 
DISEASES 
REFERENCE 
LABORATORY 

Dr Sheena Sullivan, Epidemiologist, WHO Collaborating Centre for  
Reference and Research on Influenza, 10 Wreckyn St, North Melbourne 
Victoria 3051, Australia, Tel. No. :  (61 3) 9342 3944 
Fax No. :  (61 3) 9342 3939, E-mail :  sheena.sullivan@gmail.com 
 

 Dr Patrick Reading, Education and Training Officer, WHO Collaborating 
Centre for Reference and Research on Influenza, 10 Wreckyn St,  
North Melbourne, Victoria 3051, Australia, Tel. No. :  (61 4) 0493 0958 
Fax No. :  (61 3) 9342 3939, E-mail :  patrick.reading@influenzacentre.org 
 

 Mr Robert Shaw, Officer-in-charge, Serology Laboratory, WHO Collaborating 
Centre for Reference and Research on Influenza, 10 Wreckyn Street,  
North Melbourne, Victoria 3051, Australia, Tel. No. :  (61 3) 9342 3915 
Fax No. :  (61 3) 9342 3939, E-mail :  robert.shaw@influenzacentre.org 

 Ms Iwona Buettner, Laboratory Technician, WHO Collaborating Centre for  
Reference and Research on Influenza, 10 Wreckyn Street, North Melbourne  
Victoria 3051, Australia, Tel. No. :  (61 3) 9342 3915 
Fax No. :   (61 3) 9342 3939, E-mail :  iwona.buettner@influenzacentre.org 
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WHO REGIONAL 
OFFICE FOR 
THE WESTERN 
PACIFIC 

Dr Li Ailan, Director, Health Security and Emergencies, World Health 
Organization, Regional Office for the Western Pacific, P.O. Box 2932 
1000 Manila, Philippines, Tel. No. :  (63 2) 528 9730 
Fax No. :  (63 2) 521 1036, E-mail :  lia@wpro.who.int 

 Dr Erica Dueger, Epidemiologist (Influenza), Emerging Disease Surveillance 
and Response, World Health Organization, Regional Office for the Western 
Pacific, P.O. Box 2932, 1000 Manila, Philippines, Tel. No. :  (63 2) 528 9784 
Fax No. :  (63 2) 521 1036, E-mail :  duegere@wpro.who.int 
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Tel. No. :  (63 2) 528 9948, Fax No. :  (63 2) 521 1036 
E-mail :  koningsf@wpro.who.int 

 Ms Katherine Horton, Consultant, Emerging Disease Surveillance and  
Response, World Health Organization, Regional Office for the Western  
Pacific, P.O. Box 2932, 1000 Manila, Philippines, Tel. No. :  (63 2) 528 8001 
Fax No. :  (63 2) 521 1036, E-mail :  katherinehorton12@gmail.com 

WHO REGIONAL 
OFFICE  
FOR THE SOUTH-
EAST ASIA 

Dr Rajesh Bhatia, Director, Communicable Diseases, World Health  
Organization, Regional Office for South-East Asia, New Delhi 110 002 
India, Tel. No. :  (91 11) 2337 0804, Fax No. :  (91 11) 2337 0197 
E-mail :  bhatiaraj@who.int 

 Dr Aparna Singh Shah, Scientist, Blood Safety and Laboratory Technology 
World Health Organization, Regional Office for South-East Asia 
New Delhi 110 002, India, Tel. No. :  (91 11) 2337 0804 
Fax No. :  (91 11) 2337 0197, E-mail :  shahap@who.int 

 Dr Pushpa Wijesinghe, Technical Officer, Immunization and Vaccine 
Development, World Health Organization, Regional Office for South-East Asia, 
New Delhi 110 002, India, Tel. No. :  (91 11) 2337 0804 
Fax No. :  (91 11) 2337 0197, E-mail :  wijesinghep@who.int 

WHO CHINA Dr Sirenda Vong, Medical Officer (Emerging Infectious Diseases),  
Emerging Disease Surveillance and Response, Office of the WHO 
Representative in China, World Health Organization, 401. Dongwai Diplomatic 
Office Building, 23, Dongzhimenwai Dajie, Chaoyang District, 100600 Beijing  
China, Tel. No. :  (86 10) 6532 7189, Fax No. :  (86 10) 6532 2359 
E-mail :  vongs@wpro.who.int 

WHO INDONESIA Dr Graham Tallis, Medical Officer, Office of the WHO Representative in 
Indonesia, World Health Organization, PO Box 1302 12950, Jakarta, Indonesia, 
Tel. No. :  (62 21) 520 4349, Fax No. :  (62 21) 520 1164 
E-mail : tallisg@searo.who.int 

WHO LAO PEOPLE'S  
DEMOCRATIC 
REPUBLIC 

Dr Luo Dapeng, Team Leader, Emerging Disease Surveillance and Response 
Office of the WHO Representative in Lao People's Democratic Republic 
World Health Organization, 125 Saphanthong Road, Unit 5,  
Ban Saphangthongtai, Sisattanak District, Vientiane, 
Lao People's Democratic Republic, Tel. No. :  (85 6) 2135 3902 
Fax No. :  (85 6) 2135 3905;  E-mail:   luod@wpro.who.int 

WHO MONGOLIA Dr Ariuntuya Ochirpurev, Technical Officer, Emerging Disease Surveillance  
and Response, Office of the WHO Representative in Mongolia, World Health 
Organization, Ministry of Health, Government Building No.8, Ulaanbaatar 
Mongolia, Tel. No. :  (97 6) 1132 7870,  Fax No. :  (97 6) 1132 4683 
E-mail :  ochirpureva@wpro.who.int 

 
 



WPR/DSE/ESR(04)/2013/ IB/2 
Page 11 

 
WHO MYANMAR Dr Vinod Bura, Medical Officer, Office of the WHO Representative in 

Myanmar, World Health Organization, PO Box 14 11182, Yangon 
Myanmar, Tel. No. : (95 1) 241 933, Fax No. :  (951) 650407/(951) 650 408 
E-mail :  burav@searo.who.int 

WHO NEPAL Dr Rajendra Bohara, National Professional Officer, Office of the  
WHO Representative in Nepal, World Health Organization, PO Box 108 
Kathmandu, Nepal, Tel. No. :  (97 7) 1552 3993, Fax No.:  (97 7) 1552 7756 
E-mail :  boharar@searo.who.int 

WHO VIET NAM Dr Nguyen Thi Phuc, Technical Officer, Avian and Pandemic Influenza 
World Health Organization, 63 Tran Hung Dao Street, Hoan Kiem District 
Ha Noi, Socialist Republic of  Viet Nam, Tel. No. :  (84 4) 3 943 3734 
Fax No. :  (84 4) 3 943 3740, E-mail :  phucn@wpro.who.int 
 

WHO 
HEADQUARTERS 

Dr Zhang Wenqing, Scientist, Pandemic and Epidemic Diseases,  
Avenue Appia 20, 1211 Geneva 27, Switzerland, Tel. No. :  (41 2) 2791 4282 
Fax No. :  (41 2) 2791 0746, E-mail :  zhangw@who.int 
 

 Dr Katelijn Vandemaele, Medical Officer, Pandemic and Epidemic Diseases 
Avenue Appia 20, 1211 Geneva 27, Switzerland, Tel. No. :  (41 2) 2791 4591 
Fax No. :  (41 2) 2791 0746, E-mail :   vandemaelek@who.int 
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