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Executive summary 

The first meeting of the Regional Task Force for Research on avian influenza 
(AI) was convened 3-5 March 2008 in Bali, Indonesia. The establishment of 
the Task Force followed recommendations made at the Thirtieth Session of 
the World Health Organization (WHO) South-East Asia Advisory 
Committee on Health Research (ACHR) in March 2007. The Terms of 
Reference of the Task Force are to periodically review progress on research 
in emerging infectious diseases, particularly AI and pandemic influenza (PI); 
to advise WHO on research priorities in relation to AI and on the 
application of research in programme implementation, strategy and policy 
formulation; to facilitate information exchange on AI surveillance tools, 
modelling, forecasting systems, behaviour change interventions, diagnostics, 
drugs and vaccines; and to advocate at global, regional and national levels 
for increased commitment and resources for research on avian and PI. 

The meeting was attended by nine Task Force Members. The current 
global and regional situation of AI was reviewed and overviews of selected 
research topics presented, including the evolution of avian and human 
influenza viruses, professional “at-risk” groups, early case detection, clinical 
case management and antiviral resistance. Current activities of the South-
East Asia Influenza Clinical Research Network (SEA ICRN) were also 
described. Selected research from Indonesia was also presented, including 
recent studies on environmental sampling in wet markets and a community 
based sociobehavioural study. The report of a national consultation on AI 
held in Jakarta in November 2007 was also shared. 

Group discussions were held on three issues: knowledge gaps and 
priorities in AI research, policy and strategy for technology transfer and 
capacity-building for AI research. The outcome of the group work is 
summarized as follows:  

The impact of AI in the Region is significant. Its geographical spread in 
poultry has accelerated during the last three years and human cases 
continue to occur in many countries. Although much has been learned 
about this important disease, the implementation of effective and evidence-
based public health interventions is critically impaired by an incomplete 
knowledge base.  

Gaps in knowledge exist in the following areas: surveillance in clinical 
and community settings, clinical management, virology, sociobehavioural 
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change, socioeconomic impact, the animal-human interface and vaccine 
development. Systematically addressing these knowledge gaps would have 
implications for capacity-building in countries of the SEA Region, especially 
since research capacity is not balanced between Member countries. 
Prioritization of specific research areas should also be undertaken at a 
country level according to the context. 

In addition, the threat of a pandemic makes such activities urgent. 
Therefore a clear need exists for improved coordination and oversight of 
research activities at national, regional and global levels. Although a 
network exists that addresses clinical issues, there is an urgent need to 
develop a mechanism to facilitate oversight of all research activities related 
to AI and to address the evolving situation in the Region. Wherever 
possible, efforts to improve coordination and collaboration should build on 
and strengthen existing structures and networks (such as the SEA ICRN). 

The Task Force proposed both general and specific recommendations, 
which are given in detail later in this report. Specific recommendations are 
as below: 

Member countries are recommended: 

(1) To consider development of policy and strategy to cover 
institutional responsibility for AI research, technology transfer 
and capacity-building. 

(2) To identify priority areas of AI research based on Task Force 
recommendations and to develop a plan for implementation and 
capacity-building accordingly. 

(3) To identify a research contact person at national level and 
nominate a coordinator for regional AI research networking. 

(4) To strengthen capacity not only for investigation of avian 
influenza A (H5N1), but also for seasonal influenza and severe 
acute respiratory infection (SARI) whilst remaining aware of the 
importance of other animal influenza viruses as a threat to public 
health. 

(5) To establish linkage between National Influenza Centres (NICs) 
and technical institutions, and between WHO Collaborating 
Centres (CCs) and reference laboratory or laboratories.  



Executive summary 

Page ix 

WHO Regional Office for South-East Asia (SEARO) is requested:  

(1) To update Task Force Members about progress made in 
implementing recommendations.  

(2) To invite representatives of identified AI research networks to 
provide updates and share experiences in the next Task Force 
Meeting.  

The WHO Global Influenza Programme and its network are 
requested to provide leadership in technology transfer and information 
sharing, supporting national capacity-building, networking, development of 
standard operating procedures (SOP) and the supply of standard diagnostic 
kits and reagents. 

In closing the meeting the chairperson congratulated the participants 
on three days of intensive and productive deliberations and thanked all 
Task Force Members and the WHO secretariat for their contributions. 
Sharing of experience and exchange of information had been substantial 
and a new perspective had been achieved. The emergence of new 
networks for AI will be important in generating evidence-based information 
and should provide opportunities for capacity-building in Member 
countries. However, coordination of these networks will be of paramount 
importance to assure that regional priorities are addressed. The need to 
strengthen intersectoral coordination and collaboration between research 
groups working on AI in human and animal health sectors was highlighted. 
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1. Background 

Since 2003, the widespread epizootic of avian influenza A (H5N1) infection 
among birds has continued to be associated with sporadic human disease 
with high levels of mortality. Avian influenza viruses have now become 
firmly entrenched in the backyard poultry populations of many countries in 
the SEA Region, posing a constant threat to communities. Indonesia 
continues to suffer the greatest burden of human AI cases together with a 
very high case fatality rate (CFR).  

Although much has been learned about this important disease, 
significant gaps in our knowledge remain. The Thirtieth Session of the 
WHO South-East Asia Advisory Committee on Health Research held in 
Jakarta in March 2007 strongly recommended setting up an advisory group 
on AI research to provide direction to WHO on research priorities, promote 
research activities and facilitate sharing of information with Member 
countries. Therefore, a Regional Task Force for Research on AI was 
constituted by SEARO with Terms of Reference as described in Annex 1. 
The first meeting of this Task Force was convened in Bali with the following 
objectives: 

 To compile a list of research priorities in five areas related to AI 
and PI: (1) diagnosis, (2) drugs, (3) vaccine development, 
(4) transmission dynamics, (5) epidemiological basis of 
prevention and control. 

 To formulate a policy and strategy for technology transfer and 
building capacity in research and development.  

The programme schedule is presented in Annex 2 and the list of 
participants is detailed in Annex 3. 

2. Summary of proceedings 

2.1 Opening session 

Task Force Members and observers were welcomed by the SEARO. The 
WHO Representative to Indonesia delivered a message from the Regional 
Director, Dr Samlee Plianbangchang. AI is now firmly entrenched in 
backyard poultry in several countries in the Region. Although we know 
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many of the risk factors for human infection, there has been little success in 
changing human behaviour in affected communities where people and 
poultry share the same environment. The continuing occurrence of human 
cases and the high mortality rate make it imperative that further research be 
undertaken and the results translated into effective policies and practice. 
The Regional Task Force for Research on AI was constituted to identify key 
knowledge gaps, define priority activities and to set a clear research agenda 
for mitigating the risk and impact of AI and PI infection in humans. The 
WHO Representative to Indonesia expressed a wish that recommendations 
from the meeting would focus on simple and practical solutions that would 
be straightforward to implement. 

An inaugural address was delivered by the Director General, Disease 
Control and Environmental Health, Ministry of Health, Indonesia on behalf 
of the Minister. The AI outbreak in Indonesia now has a global dimension 
and failure to control it could potentially lead to an influenza pandemic. 
Indonesia has information on human infection with the potential to 
improve AI response and pandemic preparedness. However, many aspects 
of the disease are still unknown, which presents a challenge to the scientific 
community. For example, research is needed to understand human genetic 
susceptibility to infection and to define the role of migratory birds and 
mammalian species in the transmission of infection. Efforts to eradicate the 
disease have been complicated by sociocultural, economic and behavioural 
factors at the community level. It is time to establish a clear agenda for AI 
research which can provide practical solutions to issues such as the 
reduction of environmental contamination by the virus and the 
modification of health-seeking behaviour. On this note the meeting was 
declared open.  

2.2 Introductory session 

The introductory session commenced with an outline of the objectives 
of the meeting. Task Force Members, observers and the WHO Secretariat 
were introduced and the Chairperson (Prof. N. K. Ganguly), Vice-
Chairperson (Dr Tjandra Yoga Aditama) and Members of the drafting group 
(Dr N. Kandun, Dr Nancy Cox and Dr A. C. Mishra: with the WHO 
Secretariat providing support) were nominated. The agenda and 
programme schedule of the meeting were adopted. 



Regional Task Force Meeting on Avian Influenza  

Page 3 

Before the scheduled presentations commenced there was an 
unstructured and informal discussion on priority areas for AI research. Risk 
communication for AI is improving but is not always effective in changing 
behaviour in affected communities. Therefore appropriate research on 
perceptions of risk, combined with efforts to obtain a better understanding of 
the cultural context, may help the development of more effective tools for 
sociobehavioural change. Research on animal-human interface issues at the 
regional level requires close coordination with the International Office of 
Epizootics and the Food and Agriculture Organization of the United Nations. 
Ultimately, risk of human infection can only be mitigated by control of 
infection in poultry, so human health sector has an important role in 
advocating for appropriate research to better understand the factors 
underlying poultry outbreaks. Studying the evolution of AI viruses at a 
molecular level helps to monitor their movement from species to species and 
place to place. Quantitative assessment of the degree of environmental 
contamination (viral load) in live bird markets and poultry farms may help with 
estimations of risk and help to guide appropriate preventive measures. An 
assessment of AI research priorities was undertaken by SEARO in 2006 and 
serves as a useful starting point for this meeting, but such initiatives require 
continual updating to address new developments and emerging issues. 

2.3 Business session 

“Global and Regional Situation of AI and Pandemic Preparedness” was 
delivered by Dr Khanchit Limpakarnjanarat, Regional Advisor, 
Communicable Disease Surveillance and Response (CSR), SEARO. 

AI is a global problem, with more than 60 countries affected since 
2003. Poultry affected by AI (H5N1) continue to infect humans, with a high 
mortality rate. As of 28 February 2008, 369 confirmed human H5N1 cases 
with 234 deaths have been reported from 14 countries, with the majority 
occurring in countries of the Asia-Pacific region. Indonesia continues to 
report large numbers of human cases, with a CFR of 81%. Cases have been 
reported from 12 provinces in Java, Sumatra, Sulawesi and Bali. The 
majority of cases reported direct or indirect exposure to sick or dead 
poultry. Eleven clusters of human cases have been reported from Indonesia: 
all have occurred amongst blood-related family members, with no 
transmission beyond the family unit.  
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Poultry outbreaks were also reported in Pichit and Nakorn Sawan 
provinces, Thailand in January 2008. A total of 25 human cases have been 
reported in Thailand since 2004, the most recent on 24 July 2006. 
Outbreaks in poultry were also reported from Yangon, Mon, Bago and Shan 
states of Myanmar in 2007. A seven-year-old girl from Shan State (East) 
became the first confirmed human AI case from Myanmar in December 
2007. Bangladesh reported its first outbreak of poultry AI in Dhaka Region 
in March 2007 and by the end of February 2008, 47 out of 64 districts of 
Bangladesh had been affected. The spatiotemporal distribution of affected 
districts appears to follow transportation routes and span the country from 
north to south. A third wave of poultry outbreaks was also reported in West 
Bengal, India in January 2008, affecting 14 districts. No human AI (H5N1) 
cases have been reported from Bangladesh or India. 

Avian influenza and pandemic preparedness are priority areas of work 
for WHO, and a Strategic Action Plan has identified five key areas of focus: 
1) reduce human exposure to H5N1 virus, 2) strengthen early warning 
systems, 3) intensify rapid containment operations, 4) build capacity to 
cope with a pandemic, 5) coordinate global scientific research and vaccine 
development.  

Control of AI in backyard poultry is crucial to reduce environmental 
contamination and risk of human infection. Provision of adequate 
compensation following culling has proved effective in encouraging early 
reporting of poultry deaths in many countries. 

Countries should adopt integrated control measures for poultry AI 
using a combination of measures best suited to the local situation. 
Multisectoral coordination is crucial. Research priorities for human health 
include measures to minimize human exposure to infected poultry and 
reduction of the CFR.  

The question was raised as to why human cases have not been 
reported from Bangladesh despite widespread poultry outbreaks. Risk of 
infection is likely related to the amount of circulating virus (which is difficult 
to quantify) and risk behaviours (which are poorly understood). Many 
poultry AI outbreaks were reported in Indonesia during 2003-2004, but no 
human cases were reported until 2005. Human H5N1 infection is a rare 
event and not all exposed individuals develop the disease. It is possible that 
a similar pattern may be observed in other countries. India has conducted 
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risk mapping based on density of backyard poultry, water bodies, farming 
practices and presence of waterfowl, which predicts that east India is most 
vulnerable (largely due to the high density of ducks and poultry). Pakistan 
appears to have had success in using vaccine for poultry AI control, but 
implementation of vaccination has been problematic for other countries. 
Turkey was able to rapidly control its outbreak in human and animals. 
Compensation is crucial for early reporting of poultry AI outbreaks and 
(therefore implementation of culling strategies) but every country has 
experienced practical difficulties in implementing compensation policies. 
Sharing experience and exchanging information are vital to facilitate 
development of national strategies and policies for AI control, and WHO 
has an important role in bringing countries together to share best practices. 

Arrangements for human AI surveillance differ considerably between 
affected countries, and comparison of their effectiveness is difficult. A 
systematic meta-evaluation would help to identify gaps and facilitate 
development of uniform standards. One problem for surveillance is the 
occurrence of human H5N1 cases in Indonesia (and other countries) with 
no history of direct exposure to infected poultry, which complicates the 
development of surveillance case definitions. It is likely this reflects high 
levels of environmental contamination with H5N1 virus: this is an area 
which needs to be better understood and addressed.  

“Evolving Avian Influenza Virus in Asia” by Dr Joseph Malik Peiris, 
University of Hong Kong, WHO H5 Reference Laboratory, Hong Kong. 

Molecular epidemiology of H5N1 virus in Viet Nam (2003-2007) and 
Indonesia (2003-2005) strongly suggests that the maintenance of the virus 
in these locations is within domestic poultry rather than attributable to re-
introduction of virus from geographically distant locations via bird 
migration. It was emphasized that the key drivers important in maintaining 
virus spread in different countries need to be identified to achieve effective 
control of AI in poultry. The reporting and detection of outbreaks in 
poultry, especially when confined to the more biosecure sector 1 and 2 
production chain, grossly underestimates the extent of virus activity. In 
some countries where live poultry markets are commonplace, surveillance 
at these markets provides a much better idea of virus activity and provides a 
new dimension in understanding both H5N1 transmission in poultry as well 
as the risk of human exposure. It was noted that virus detection rates in live 
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poultry markets in southern China were higher in the colder winter months. 
Identifying such seasonal patterns in different geographic regions may make 
it possible to devise better strategies for interruption of virus transmission. 
For example, intensive application of interventions during the summer 
months, when there is less virus transmission, may be more successful in 
interrupting transmission and thereby providing benefit all year round. 
Studies done in some countries have demonstrated that live poultry markets 
amplify, maintain and disseminate AI, and that interventions in the poultry 
marketing chain can reduce virus transmission. Other studies have 
highlighted the role of ducks as an asymptomatic reservoir of virus, and the 
practice of movement of duck-grazing on rice paddies may contribute to 
the spread of Ai in poultry.  

The H5N1 virus outbreak in migratory waterfowl in Qinghai Lake in 
China in 2005 (clade 2.2) was followed by the spread of this virus 
sublineage to Central and South Asia, the Middle East, Europe and Africa. It 
has now appeared to have established itself in domestic poultry flocks in 
Africa. The transmission was likely facilitated at least in part, via bird 
migration. On the basis of information available so far, it is notable that this 
clade 2.2 virus does not appear to have established itself in Southern China, 
Viet Nam or Indonesia. Although AI H5N1 virus clade 2.2 was first 
identified in 2005 in Qinghai Lake of China, phylogenetically related (clade 
2.5) viruses were detected in 2003-2004 in chilled duck meat imported 
from China to Japan and South Korea.  

It is noted that the success of control efforts of both poultry and 
human H5N1 infection in Viet Nam was associated with poultry 
vaccination used in conjunction with other control measures such as 
closure of poultry markets in major cities and restriction of rearing of ducks. 
Thailand has been pursuing early detection through mobilization of village 
health volunteers and immediate depopulation for control of poultry AI 
outbreaks. The situation is different in Indonesia, where backyard poultry is 
difficult to remove or vaccinate. Attempts to close or relocate existing live 
bird markets were not successful. 

More intensive surveillance in live poultry markets is likely to reveal 
that H5N1 virus is even more ubiquitous than generally supposed. This 
highlights even further the fact that human exposure to H5N1, though 
necessary, is not sufficient to explain the observed epidemiology of the 
disease. Other hitherto undefined host susceptibility or resistance factors 
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and/or modes of exposure or epidemiology are likely to be important in 
determining the occurrence of human disease.    

While there is clearly a probability of the next pandemic emerging 
from highly pathogenic avian influenza (HPAI) viruses such as H5N1 or 
H7N7, it is important to note that the past three pandemics did not arise 
from HPAI viruses but rather from low pathogenic avian viruses. Thus, while 
we focus on HPAI H5N1 as an imminent pandemic threat, particularly 
because of the severity of human disease associated with this virus, we must 
remain alert to the fact that the next pandemic may well arise from other 
avian influenza viruses such as the low pathogenic H9N2 virus, which is 
endemic and widespread in poultry in Asia and the Middle East. Thus AI 
viruses isolated as part of both avian and human surveillance programs that 
are found not to be H5N1 also need to be characterized so that we may 
develop a better risk assessment of the next pandemic virus. 

The existing laboratory capacity for H5 as well as seasonal influenza 
viruses should be strengthened at the country level. SARS surveillance 
should include generic methods at detection influenza A viruses (e.g. virus 
isolation of RT-PCR for conserved influenza A genes, such as the M gene) as 
well as subtyping of such viruses (H1, H2, H3, H5 and H7) through 
conventional virology methods and/or reverse transcriptase polymerase 
chain reaction (RT-PCR).   

It is still unclear whether poultry AI vaccination leads to increased 
genetic and antigenic diversity or to the development of virus strains that 
may have altered capacity for interspecies transmission. It is noted that 
there is no perfect poultry AI vaccine at present. Such vaccines do not lead 
to sterilizing immunity and vaccinated birds may still asymptomatically 
excrete virus, although at lower titre. Therefore such vaccination 
programmes may make surveillance of poultry disease more difficult as 
infected birds may be asymptomatic, and serological surveillance may be 
unable to differentiate vaccine-induced antibodies from natural infection 
unless a strategy of differentiating infected from vaccinated animals is used.  

A short presentation on AI outbreaks in India was made Dr A.C. Mishra.  

To date there have been three major outbreaks in the poultry 
population since 2006 but no human cases have been detected despite 



Report of the Meeting  

Page 8 

active surveillance in outbreak areas. The National Institute of Virology was 
recently recognised as a H5 Reference Laboratory by WHO and is supporting 
laboratory investigation and molecular characterization of AI viruses. The 
National Animal Disease Laboratory Bhopal has BSL-4 facilities and is 
responsible for diagnostic services for HPAI in animals. Many regional- and 
state-level laboratories have been upgraded to BSL-3 to facilitate prompt 
diagnosis of AI. The phylogenetic analysis of AI (H5N1) viruses isolated from 
Maharastra poultry outbreaks (2006) showed that they were genetically closer 
to swan viruses isolated in Italy and Iran which suggested spread of the virus 
to distant places through bird migration. Manipur isolates (2007) were 
grouped in the Qinghai-like sublineage (clade 2.2). 

“AI Surveillance and Response in Indonesia: Lessons Learnt and 
Opportunities for Research” by Dr Nyoman Kandun, Director General, 
Disease Control and Environmental Health, Ministry of Health, Government 
of Indonesia. 

A presentation was given on behalf of the Ministry of Health, 
Indonesia. The first indication of the current outbreak was a report of 
hundreds of chicken deaths in Central Java province in August 2003, but 
influenza A (H5N1) was only confirmed as a causative agent in February 
2004. By February 2008, 31 out of 33 provinces had experienced poultry 
outbreaks and in many the disease is now considered endemic.  

The first human case was detected in Tangerang district, Banten 
province in July 2005. To date, a total of 129 cases and 105 deaths due to 
human influenza A (H5N1) infection have been reported in Indonesia. 
Human cases have occurred in 12 out of 33 (36.4%) provinces and 
correspond to areas of poultry infections. The current CFR is 81.4%. The 
male to female ratio is 1:1. Most cases have been observed in the 15-19 
year age group (15%), followed by the 20-24 and the 5-9 year age groups 
(14% each). The highest CFR has been observed in age group 15-29 years. 
High CFRs have usually been reported in sporadic cases rather than cluster 
outbreaks, possibly because of early detection and treatment of additional 
cases due to contact-tracing and raised community awareness. 

The interval between onset of illness and first presentation to health 
care facility is known for 100 cases. Of the patients, 38% visited private 
clinics and 12% visited a private hospital for treatment. The majority of 
these individuals (65%) first presented to a health care facility in the first 
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two days of illness, but the median length of time between onset of illness 
and hospital admission was five days. This difference between time of 
presentation and time of admission likely reflects the non-specific 
symptoms that are seen in the early stages of illness, so that cases are not 
suspected and recognized. The time to hospitalization (and therefore 
treatment) may also impact on clinical outcome. In fact, the available data 
shows no difference in clinical outcome for cases hospitalized within two 
days of onset of illness compared those hospitalized after two days from 
onset of illness. The median length of time between hospitalization and 
death is five days. The major clinical symptoms observed among 111 cases 
at the time of hospital admission were fever (99%), coughing (91%) and 
dyspnoea (87%).  

All confirmed cases of avian influenza infection are investigated to 
determine the most likely source of infection. Cases are assigned to one of 
the three categories based on the most probable mode of transmission 
(although in some cases this may not be clear or more than one exposure 
may be evident). The three categories are: direct exposure (individuals had 
slaughtered or handled sick/dead birds, were exposed to H5N1-confirmed 
animals or animal by-products or had recent poultry deaths within the 
home), indirect exposure (where there were recent poultry deaths in the 
locality) and inconclusive (the source of infection could not be determined). 
Out of 129 cases, 49% had direct exposure, 39% had indirect exposure and 
12.4% had unknown exposure. Live bird and/or wet markets are 
widespread in Indonesia and there is increasing evidence that human 
H5N1 infection occurs in these settings. 

In Indonesia, a cluster is defined as two or more epidemiologically 
linked cases where at least one case is laboratory confirmed and at least 
one other case has some laboratory evidence of infection. According to this 
definition, there have been 11 clusters in Indonesia, with a median number 
of three people per cluster (and a range of two to seven people). In some of 
these clusters the possibility of limited human-to-human transmission could 
not be ruled out. 

Mass community prophylaxis with oseltamivir was carried out after 
identification of a cluster of three human cases in Cikelet that had occurred 
within 14 days of each other. The village is geographically isolated and 
poultry AI had been confirmed. A total of 1542 people received 
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chemoprophylaxis and 77% of individuals completed the course. No 
additional cases were reported after mass prophylaxis and no major side-
effects were observed   

There are two complementary systems focusing on AI surveillance and 
response in Indonesia. The Participatory Disease Surveillance/Response 
project (PDS/R) aims to enhance the capacity of government veterinary 
services to respond to HPAI whilst empowering communities. PDS/R has 
been implemented in 200 districts of 11 provinces. Integrated Surveillance 
for Avian Influenza (IS-AI) is an active human surveillance system which is 
linked to PDS/R (so that reports of poultry outbreaks trigger human 
surveillance activities). The IS-AI project was established with the aim of 
improving the efficiency and speed of detection and reporting of human 
cases in the community, to enhance capacity for epidemiology and 
surveillance at different organizational levels and to improve information 
sharing and coordination between human and animal health sectors. The 
foot soldiers of IS-AI are the District Surveillance Officers (DSOs), who work 
at community level and lead the public health response to AI. There are 
now pilot IS-AI projects in 85 districts of 9 provinces. Surveillance by DSOs 
targets at-risk populations and seeks to engage the support of community 
leaders. Events must be reported by mobile phone and investigation is 
initiated according to a defined protocol. A new case definition was 
adopted on 8 February 2008 to improve sensitivity of case detection (and 
therefore early treatment). A “suspected case” is defined as a person with 
influenza-like illness (ILI) symptoms, fever and contact with sick or dead 
poultry/birds. At present, 22 out of 33 provinces and 355 out of 444 
districts/municipalities have rapid response teams (RRT). District-level RRTs 
initiate an investigation very quickly upon notification of an event (41% 
within one day, 24% in two to three days, 12% in more than three days). 
Indonesia has 100 referral hospitals for AI. 

To date, Indonesia has experienced the greatest burden of human 
infection of any country globally. Many communities have backyard 
poultry, partly as a result of previous government policy to promote this 
practice as a cost-effective way of providing animal protein and boosting 
family income. Control of HPAI in Indonesia is further compounded by the 
size of the country and the high density of human and poultry population. 
Other factors include late detection of poultry outbreaks, shortage of funds 
for compensating poultry farmers, and political transition towards 
decentralization. 
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There were queries about poultry vaccination coverage in Indonesia 
and the implications of vaccination for surveillance. Vaccination coverage in 
commercial layer farms is up to 100%, but there is no vaccination policy for 
broilers. Vaccination coverage in backyard poultry is below 50%.  

The need to monitor possible development of drug resistance in AI 
viruses in patients taking oseltamivir was highlighted. Oseltamivir is 
sometimes given to suspected clinical cases without laboratory testing or 
further virological monitoring. The “standard” dose of oseltamivir is 
generally administered in Indonesia and there is a need consider the use of 
higher doses or alternative antiviral drugs. Oseltamivir use should be 
monitored and relevant data collected, analysed and assessed.  

“Global Review of Human A (H5N1) Early Case Detection, Clinical Case 
Management and Antiviral Resistance” by Dr F. Hayden, Global 
Influenza Programme, WHO Headquarters (HQ), Geneva 

Clinical detection 

A (H5N1) infection usually begins with a non-specific febrile illness that 
progresses rapidly to lower respiratory involvement with pneumonia and 
often acute respiratory distress syndrome. The non-specific early 
manifestations have often resulted in alternative initial diagnoses (dengue, 
upper respiratory illness, community-acquired pneumonia, “other” 
infections) in laboratory proven cases and failure to rapidly collect 
diagnostic specimens and provide antiviral therapy. Presentation with non-
pneumonic, febrile upper respiratory illnesses has been more frequently 
observed in recent years, particularly in some children for whom early 
presentation for care occurred and epidemiologic history allowed early 
antiviral therapy. A (H5N1) illness due to different viruses may differ in 
some manifestations, like less frequent diarrhoea in clade 2 compared to 
clade 1 infections, but further data are needed about illness manifestations 
early in the infection.   

The time from A (H5N1) illness onset to presentation and 
hospitalization with dyspnoea and cough is generally four to five days. 
Different mortality rates have been observed in affected countries. These 
differences likely relate to multiple factors, especially differences in times 
to antiviral treatment, other medical practices (including corticosteroids), 



Report of the Meeting  

Page 12 

host factors including age and underlying disease, as well as possible 
difference in viral virulence, replication dynamics, and antiviral drug 
susceptibility. A (H5N1) virus infection should be the differential diagnosis 
in patients who present with epidemiologic risk factors and unusual 
courses of illness, especially rapidly progressing pneumonia (see 
Supplementary Figure 2 in Writing Committee of Second WHO 
Consultation, New England Journal of Medicine 2008). Further 
operational studies at clinics or healthcare centres of rapid sample 
collection and empiric antiviral therapy are warranted.  

Laboratory diagnosis 

Leukopaenia, lymphopaenia, mild to moderate thrombocytopaenia, and 
elevated aminotransferases are frequent but not uniformly present. The 
sensitivity or specificity of such non-specific clinical pathology has little 
value in proper diagnosis of A (H5N1). Current commercially available 
rapid influenza antigen detection assays have poor clinical sensitivity to 
detect A (H5N1) virus (sensitivity generally less than 20%) and do not 
differentiate between human and avian influenza A subtypes.  An important 
public health and medical need exists for a reliable, simple and low-cost 
point-of-care diagnostic assay for A (H5N1) infections.  

At present viral ribonucleic acid (RNA) detection by conventional or 
real-time RT-PCR is the best method for initial A (H5N1) diagnosis. To 
detect other influenza A virus infections and reduce false-negative results 
due to H5 gene sequence changes, a conserved influenza A gene (e.g. 
matrix or nucleoprotein) should also be targeted. Upper respiratory samples 
with combined throat and nasal and throat swabs are currently 
recommended, as A (H5N1) titres are higher in the throat than nasal swabs, 
whereas the nasal swabs are superior for detection of human influenza 
viruses. Negative results in single respiratory specimens do not exclude A 
(H5N1) infection, and repeated collection of multiple specimen types is 
recommended. Lower respiratory samples like tracheal aspirates have 
higher viral titres and yields on RNA detection than upper respiratory 
samples.  Detection of viral RNA in faeces or blood provides prognostic 
information but has lower sensitivity than respiratory sampling. Virus has 
been detected in the cerebrospinal fluid in several patients with central 
nervous system manifestations. 
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Treatment 

Oseltamivir remains the primary recommended therapy for A (H5N1) 
infections, and early treatment appears to reduce mortality. However, the 
optimal dosing regimen remains uncertain. Oseltamivir susceptibility among 
A (H5N1) viruses varies in vitro up to 30-fold, but the clinical importance of 
differences in susceptibility is uncertain. In animal models, higher doses are 
sometimes needed to inhibit replication of less sensitive viruses. 
Furthermore, the robust replication of some oseltamivir-susceptible strains 
requires higher doses and/or more prolonged administration in animal 
models. A higher dose of oseltamivir (150 mg bid in adults) and increased 
duration of therapy to 10 days may be reasonable in treating A (H5N1) 
patients, but uncontrolled experiences from Indonesia have not found 
obvious reductions in mortality with the higher dose of oseltamivir.  

Emergence of oseltamivir-resistant variants due to a H274Y 
neuraminidase mutation during therapy has been associated with fatal 
outcome in several patients. This mutation confers marked loss of 
susceptibility (over 400-fold) in vitro. Its effects on viral fitness are variable, 
but A (H5N1) viruses with high neuraminidase activity do not show reduced 
replication or virulence despite this mutation in murine models. Of 
concern, A (H1N1) viruses that are resistant to oseltamivir due to the 
H274Y mutation have appeared in many countries during the current 
influenza season. These viruses appear to cause typical influenza illness and 
transmit from person to person. Whether such a phenomenon might occur 
in A (H5N1) viruses is uncertain, but careful monitoring of the susceptibility 
of avian and human isolates of A (H5N1) and other influenza viruses is 
necessary. Occasional A (H5N1) viruses with other mutations also show 
reduced oseltamivir susceptibility.  

Overall oseltamivir treatment has been associated with halving of A 
(H5N1) mortality compared to no antiviral therapy. Late initiation of 
therapy appears to be a major factor in oseltamivir treatment failure. 
Furthermore, inability to control replication, as reflected in persistent 
pharyngeal RNA detection during or after completion of standard therapy, 
is associated with poor prognosis. The oral bioavailabilty of oseltamivir in 
patients with severe A (H5N1)-related diarrhoea or gastrointestinal 
dysfunction or after extemporaneous administration needs study, although 
appropriate drug levels have been found in several patients given drug via 
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nasogastric tube. In this regard, neuraminidase inhibitors given by 
intravenous or intramuscular routes can reliably and quickly provide high 
drug levels in blood (up to 100-fold higher peak plasma levels compared to 
oral oseltamivir). These are active in animal models of A (H5N1), and a 
study of intravenous peramivir is underway in patients hospitalized with 
severe human influenza.  

Zanamivir is active against oseltamivir-resistant variants with N1 
neuraminidase mutations at H274Y or N294S, but the effectiveness and 
tolerability of inhaled zanamivir are unstudied in human A (H5N1) disease. 
The adequacy of zanamivir delivery to sites of infection in patients with 
pneumonic or extra-pulmonary disease is unstudied; intravenous dosing 
would overcome this concern. Combination antiviral therapy has the 
potential to enhance efficacy and reduce resistance emergence. For 
example, combinations of oseltamivir and amantadine significantly increase 
survival rates and inhibit virus replication compared to monotherapy in 
murine-model A (H5N1) infection due to amantadine-sensitive but not -
resistant viruses. However, clade 1 viruses, most clade 2.1 viruses from 
Indonesia, and some clade 2.3 viruses are fully resistant to M2 inhibitors. 
Consequently, in areas where A (H5N1) virus is likely to be amantadine-
susceptible, combination treatment with oseltamivir would be reasonable, 
especially in seriously ill patients. Other combinations (e.g. neuraminidase 
inhibitor plus ribavirin) warrant consideration for future clinical study. 

Supportive care with correction of hypoxaemia and treatment of 
nosocomial complications remains fundamental in management of A 
(H5N1) disease. Corticosteroid use has been associated with increased 
mortality in A (H5N1) patients and should not be used routinely. Prolonged 
or high dose corticosteroids can result in serious adverse events, including 
opportunistic infections. The possible value of other immunomodulators 
remains to be determined in relevant animal models before being selected 
for clinical study. 

Clinical treatment outcomes database 

Standardization of clinical care with collection of key clinical and virological 
data is fundamental to improving understanding of A (H5N1) disease and to 
identify the appropriate therapies. Collaborative sharing of clinical and 
treatment data from affected patients in different regions and countries is 
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essential to improve understanding of this disease and to refine optimal 
case management. Whenever possible, clinical data and serial samples for 
virological monitoring should be collected on a prospective basis to 
determine the course of illness and the effects of treatment regimens. 
Subsequent incorporation of clinical findings and treatment outcomes, as 
well as virology data, into an integrated WHO-administered database will 
greatly help WHO’s work in risk assessment, understanding possible 
differences in infections due to different A (H5N1) viruses, and in the 
development of management guidance. Draft reporting forms developed to 
assist clinicians and public health staffs are available at 
www.who.int/csr/disease/avian_influenza/guidelines/clinicalmanage07 
together with contact details for submission to WHO. 

In the discussion, it was highlighted that clinical aspects of A (H5N1) 
were discussed in detail at a recent meeting in Singapore on Upper 
Respiratory Infection. Despite the possible problem of oseltamivir 
resistance, zanamivir treatment by the inhaled route has a limited scope; 
however trials of parenteral zanamivir have shown promising results. 
Although oseltamivir should be administered within 48 hours, its use within 
72-96 hours has been demonstrated to reduce case fatality for seasonal 
influenza (although this may be associated with different type of 
pathogenesis). Efficacy of oseltamivir in treating clade 1 A (H5N1) virus 
appears to be better than with clade 2. The low apparent CFR in Egypt and 
Turkey was discussed. Early case detection and treatment of patients may 
be a factor, especially since these infections are associated with clade 1 
viruses. However, early case detection has been a challenge in Indonesia. It 
is also possible that early detection in Egypt and Turkey may be related to 
differences in health care seeking behaviour. Insufficient clinical data is 
available on combination antiviral therapy (and possible side effects) to 
allow development of management guidelines. Intercountry comparisons 
are difficult because good quality data is not always collected (or it is 
collected according to different protocols). The sharing of experiences and 
best practices through publication of scientific studies is strongly advocated. 

“Review of Research on Professional At-risk Population and AI Infection 
Control” by Dr R. Brown, CSR, Subunit Bangkok, SEARO, Bangkok 

A presentation was given reviewing research undertaken on occupational 
risk of AI infection, including occupational exposure to animals, infection 
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control in healthcare settings and risk associated with working in laboratory 
settings.  

Current guidance recommends preventive measures for individuals with 
high levels of contact with potentially infected animals, including personal 
protective equipment (PPE) and monitoring for fever and ILI. However, a 
critical analysis of the evidence of the risk of infection shows that although 
human AI cases have occurred in “farmers” in the current epizootic, their 
occurrence has been less frequent than initially expected. In addition, 
farming is a very common occupation, so a more useful approach is to 
consider the frequency of infection relative to the general population. There 
are two potential sources of data: the list of cases reported to WHO and 
some special scientific studies. With regard to the former, available data is 
incomplete; occupation is sometimes recorded without a clear history of 
actual exposure and denominator data on the frequency of farming as an 
occupation in affected communities is not always available. In addition, the 
criteria for classification as a farmer is sometimes unclear (e.g. in a country 
like Viet Nam, is someone with backyard poultry a farmer?). 
Methodologically sound seroprevalence studies have been undertaken in 
Thailand in 2004, in rural Cambodia in 2005 and in Nigeria in 2006, all of 
which show no evidence of infection in these occupational groups. There 
have however been occasional reports of unpublished data which show low 
levels of seropositivity in cullers, but only associated with mild illness (if any).   

However, a cohort study conducted in Hong Kong in 1997 following 
the outbreak of avian influenza A (H5N1) among 293 government workers 
who participated in a poultry culling operation and 1 525 poultry workers 
did show positive results (3% of government workers were seropositive, 
including 1 seroconversion, and approximately 10% of poultry workers had 
anti-H5 antibody on a single serum sample). In addition, more intensive 
poultry exposure, such as butchering and exposure to ill poultry, was 
associated with having anti-H5 antibody. The study concluded there was an 
”increased risk for AI infection from occupational exposure”. It is possible 
that the epidemiology of disease caused by influenza A (H5N1) was 
different in 1997 compared to the current epizootic. 

There are several possible explanations for the apparent low relative 
risk of infection in cullers and farmers (and the high apparent risk in 
children): it could be related to age/occupation-related susceptibility (for 
example cross-protection from exposure to ”other” influenza viruses in 
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older people) or to age-related exposure (children playing with or de-
feathering birds may get exposure to a much higher viral load than cullers). 
A third possible explanation is related to the concept of risk distribution, i.e. 
that a large number of people exposed to a small risk (the general 
population) may generate more cases than a small number exposed to a 
large risk (cullers).  

Current guidance also recommends contact and droplet infection 
control precautions in healthcare settings, so a critical examination of 
evidence for the risk of infection with H5N1 in hospital settings in the 
current epizootic is useful. There have been a few confirmed cases of 
human H5N1 infection in nurses, but nursing is also a common profession 
and in both cases infection appears likely to have occurred out of the 
hospital setting. Similarly, good studies in Viet Nam and Thailand during the 
current epizootic have shown no evidence of infection in healthcare 
workers (HCW) caring for H5N1-infected patients. However, it is 
noteworthy that an episode of probable human-to-human infection in 
Thailand from child to mother occurred in a hospital setting and 
anecdotally many clusters have involved human cases in which family 
members have cared for others.  

There was also evidence of nosocomial transmission in Hong Kong in 
1997, with 8 out of 217 (3.7%) HCW exposed to human cases and 2 out of 
309 (0.7%) non-exposed HCW testing sero-positive for H5N1 (P =.01, with 
results still significant after controlling for poultry exposure).  

The risk associated with handling infectious agents in a laboratory 
setting is well documented with SARS, but there appears to be no 
documented evidence of laboratory-acquired infections with H5N1. The 
study of poultry workers in Nigeria in 2006 also examined risk of infection 
in laboratories, but found no positive cases despite suboptimal biosafety 
practices. 

In summary, the fact that infections do not seem to be occurring in 
these occupational groups appears counterintuitive and probably deserves a 
better explanation than we can currently provide.  

If some occupational groups are less at risk because of 
protective/cross-reactive immunity there may be implications for 
vaccination policy and development.  
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Human infection with H5N1 is still a rare disease and the scientific 
community should increase efforts to collect good quality data on the few 
cases that do occur. It should also consider ways of collating data obtained 
from different geographical locations. A better understanding of the risk 
factors for infection in confirmed cases and clusters in the current epizootic 
may also help us to better understand transmission dynamics and explain 
why infection does not occur in other locations (for example, if infection 
only occurs in genetically susceptible humans, perhaps the geographical 
distribution of humans with this susceptibility would explain the observed 
pattern of disease). 

To improve understanding of risk groups it will be necessary to 
improve the quality of data collected on occupation and exposures 
according to agreed criteria, including the type and level of exposure and 
the role of innate and acquired immunity. Much information could be 
gathered through more thorough and complete routine investigation of 
confirmed cases, including sampling of poultry, other birds and animals and 
the environment.  

Research efforts in relation to occupational risk could potentially focus 
on: 

 Encouraging dissemination/publication of existing data 

 Knowledge, attitude and practice (KAP) studies to help improve 
understanding of the perception of risk in occupational groups 
and the factors that may contribute to compliance with self 
protection measures 

 Studies on behaviour change strategies (how to change accepted 
norms of practice) 

 Analytical studies on risk factors (the important issue is not just to 
identify what the confirmed cases were exposed to, but also to 
ask what they did that was different from other potentially 
exposed individuals in the same communities) 

Several opinions were voiced during the discussion. Standardized 
procedures should be developed for case investigation, including 
appropriate sampling techniques. Serum banks may be useful to conduct 
retrospective studies. 
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“Review of Activities of SEA Influenza Network” by Dr F. Hayden,  
Global Influenza Programme, WHO HQ, Geneva 

Human cases of A (H5N1) have been reported since 2004 in countries of 
the Asia Pacific region, but it remains a rare disease. As a result, clinical data 
collection on human A (H5N1) cases was initially fragmented, incomplete 
and difficult to analyse. The perceived need to define research priorities 
and develop standardized protocols for integrated clinical research of 
human A (H5N1) therefore led to formation of a network to coordinate 
such studies in 2004.  

The South-East Asia Influenza Clinical Research Network (SEA ICRN] is 
a multi-lateral, collaborative partnership of hospitals and institutions in 
Indonesia, Thailand, the United Kingdom, the United States, and Viet Nam. 
International partners currently include the US National Institute of Allergy 
and Infectious Diseases, Oxford University, the Wellcome Trust and WHO. 

The mission of the Network is to advance scientific knowledge and 
management of human influenza through integrated clinical research with 
the aim of improving patient care and human health. The network aims to 
improve the knowledge base on influenza pathogenesis, therapeutics, 
diagnostics, and prevention through protocol-based studies. It also aims to 
build research capacity of investigators/institutions in order to generate 
prompt data and information for timely action. Reference laboratories for 
virology and pharmacokinetics have been established and a reference 
laboratory for host genetics is planned in the near future. The first network 
investigator meeting was held in Hanoi in March 2006.   

SEA ICRN is currently conducting a controlled trial to compare the 
efficacy of standard and double-dose oseltamivir in patients hospitalized 
with either severe human influenza or A (H5N1) illness (see website: 
www.seasclinicalresearch.org). An oseltamivir treatment protocol was 
developed in July 2007 and protocols are also being developed to study 
intravenous neuraminidase inhibitors. Other studies include a community 
cohort study and a long-term follow-up of H5 survivors. 

The Network has plans to widen its scope to include other countries. 
It aims to provide technical input to the development of national policy in 
AI-affected countries and to enhance intercountry collaboration to facilitate 
the collation of scattered epidemiological, clinical and laboratory data. 
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Combination therapy is also being considered and pharmacokinetic studies 
in animals have been initiated.  

“Report of the National Consultation on Avian Influenza” by  
Dr G. N. Gongal, CSR, SEARO, New Delhi 

A national consultation on human AI was held from 8-9 November 2007 in 
Jakarta. The objectives of the consultation were  

 to review the avian influenza situation (with a focus on Indonesia);  

 to consider the possible determinants of high mortality; and  

 to identify gaps in knowledge and strategic approaches and to 
define the actions required to fill them. 

A review of AI at global, regional and country levels was provided. 
Indonesia has experienced the greatest burden of human infection of any 
country. The persistence of AI H5N1 in Indonesia represents an ongoing 
potential pandemic risk, requiring strong intersectoral collaboration in 
control programs. Significant improvements have been made in detection 
and response to outbreaks, but significant investment in disease control and 
animal health services is still required. There are still knowledge deficits 
which need to be addressed in some key areas, and better technological 
solutions are required.  

Most human cases have been related to direct contact with poultry, 
and public health messages are crafted accordingly. Risk factors for 
infection and severity of illness at an individual level are complex and may 
depend on the properties of the virus itself, degree and types of exposure, 
host factors, healthcare seeking behaviour and therapeutic care.  

Early case detection and treatment are necessary to reduce the CFR 
seen with human H5N1 infection. Different approaches have been 
employed, but at present, most countries focus on surveillance case 
definitions (which usually link some clinical, epidemiological and laboratory 
data) to facilitate case recognition. Development of a good clinical case 
description for human AI and dissemination to clinicians may facilitate early 
recognition. A sensitive and specific rapid diagnostic test for detection of 
human H5N1 infection would be of great value.  
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Although treatment with oseltamivir is most likely to be effective if 
given early, it is also warranted at a later stage of illness since viral 
replication continues for a prolonged period. Treatment should be aligned 
with current recommendations on antiviral drugs, antibiotics and respiratory 
support. Factors which may have been important in those that survive 
include early hospital admission, less severe disease and better medical 
management. Delays in presentation, diagnosis and treatment with antiviral 
drugs may contribute to the high CFT observed in Indonesia.   

Many factors may influence the decision to access healthcare, 
including fear of stigmatisation, sociocultural beliefs about causation, cost of 
care, distance from home to the healthcare facility, a reluctance to be 
isolated and a perception that there is no treatment and that going to 
hospital means acceptance that death is inevitable. Since it is likely that AI 
may be present for the foreseeable future, there needs to be a shift from an 
emergency mode to a longer-term approach, with the integration of 
messages into existing health and sanitation programmes. 

Current guidance strongly recommends preventive measures for 
veterinarians, cullers and farmers in H5N1 endemic areas. Despite the 
apparent low risk for healthcare workers, infection control remains 
extremely important.  

Handling of human remains after death from AI has raised concerns in 
the context of religious and sociocultural beliefs. Risk of infection to those 
exposed is probably low, but it is recommended to wear PPE and follow 
standard infection control precautions, including hand hygiene. Guidelines 
exist which describe recommended practices, including autopsy procedures 
and burial for highly infectious diseases. It may be necessary to adapt these 
guidelines according to sociocultural contexts based on evidence and best 
practices.  

The consultation made the following recommendations: 

(1) Strengthen AI surveillance and response system at all levels. 

(2) Enhance early recognition of suspected human AI cases in low-
care settings. 

(3) Conduct studies to better understand the role of environmental 
contamination in relation to human infection.  
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(4) Develop community-based risk communication strategies on the 
basis of sociobehavioural study results. 

(5) Conduct data analysis of recorded human AI cases and share 
best practices related to clinical case management.  

“Environmental Sampling of AI Virus in Live Bird Markets in Indonesia” 
by Dr Indi Dharmayanti, Agency for Agriculture Research and 
Development (IRCVS), Ministry of Agriculture, Indonesia 

The preliminary results of a study on environmental sampling of AI H5N1 
viruses in live bird markets (LBMs) in Indonesia were shared. LBMs are an 
important part of the poultry marketing chain throughout Indonesia and are 
visited by millions of people. In Indonesia, 90% of commercial poultry 
stocks go into the traditional marketing chain. There is increasing evidence 
that LBMs serve as a reservoir for AI viruses and are a significant potential 
source of human H5N1 infection. Therefore it is important to improve 
understanding of AI virus persistence in the environment and define the 
possible role of environmental contamination as a potential source of 
infection for poultry and humans. Similarly, identification of the factors 
contributing to persistence of AI viruses in LBM settings may facilitate 
development of appropriate interventions. The Garut cluster in Indonesia 
and urban cases in China were described as case studies of human H5N1 
infection associated with exposure to H5N1 virus in LBM settings. The 
current study in Indonesia has been designed to field test an environmental 
sampling methodology which could be used to assess environmental 
contamination with AI viruses in Indonesia. Developing this tool will make 
available a simple and reliable surveillance methodology. Study design 
considered the critical locations in the market, the number of samples to be 
collected from these points and the testing procedures themselves. 
Approximately 2 000 samples from five LBMs were collected and tested 
and positive samples sent for genetic sequencing. 

Twenty-seven critical collection points were identified ranging from 
cages to waste disposal bins. A high proportion of positive samples was 
found in waste bins, the baskets holding cut chickens, chopping boards, 
processing tables and display tables. Virus was isolated in 13 out of 127 RT-
PCR positive samples. DNA sequencing was performed on two viral isolates: 
A/Env/Indonesia/LBMpsp65/2007 and A/Env/Indonesia/LBMpsp626/2007.  
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Environmental sampling is also accompanied by administration of a 
standard questionnaire at each market to assess hygiene conditions, 
physical facilities, business practices, scale of operation and other 
parameters to identify risk factors contributing to virus presence in LBMs. 
Further sampling and validation of tests will be done in 15 more LBMs, and 
after the results are all collated and analysed a standard protocol for 
environmental sampling methodology will be developed. It is then planned 
to apply the tool in 65 LBMs in West Java, DKI, and Banten Provinces.  

In addition to knowing where viable AI virus is present in the LBM 
chain, the measurement of virus load at critical points is also likely to be 
important in assessing risk, so it has been proposed that quantitative 
polymerase chain reaction (PCR) be used after standardization. Although it 
is also important to define the source of AI virus, the current study focuses 
on identification of contaminated sites rather than sampling live birds. Since 
the preliminary results clearly indicate high levels of virus at critical locations 
in LBMs, it is considered that intervention should not wait until completion 
of the study, but appropriate public health interventions should be 
developed as soon as possible based on the findings. The findings should be 
translated into simple messages for politicians and ordinary people to 
understand. A compulsory rest day may be also be introduced to ensure 
cleaning of critical points in the markets.    

Poultry meat is also a potential source of AI infection and it is 
proposed that additional studies should be undertaken to identify and 
quantify levels of contamination of different meat portions. A suggestion 
was made to encourage local authorities to collect samples from other 
LBMs and transit places. Sampling of poultry meat from supermarkets may 
serve as a control.    

“Social and behavioural study related to avian influenza in Indonesia” 
by Dr Oratai Rauyajin, CSR, WHO/SEARO, New Delhi  

Qualitative research on social and behavioural aspects of AI was carried out 
in four districts of Indonesia with technical assistance from WHO. Study 
areas were selected taking into account factors such as occurrence of 
human A (H5N1) cases, duck farming, presence of backyard poultry and 
traditional community settings. The study was designed in two phases and 
field activities of phase one study have been completed. This phase focused 
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on an in-depth study of AI related behaviours and their underlying social, 
cultural, psychological and economic determinants. Phase two will focus on 
community-based interventions for behavioural changes, using the findings 
from phase one of the study to inform strategic planning and the design of 
appropriate communication messages. So far, data collection and a 
preliminary report for phase one have been completed.    

The primary objective of the phase one study is to assess AI-related 
behaviours including 1) risk behaviour, 2) preventive behaviour, 
3) compliance with AI control measures, and 4) health care seeking 
behaviour. Data was collected through observation, in-depth interviews and 
focus group discussions. Key informant interviews were taken with 
household heads having backyard poultry, community leaders, religious 
leaders, health volunteers, poultry producers/buyers/sellers and health and 
agricultural officers in the study area.   

The findings indicated that: 

(1) There is a range of AI risk behaviours in relation to backyard 
poultry. Chickens and birds play important roles in social 
activities, but also in cultural and ritual ceremonies. The close 
relationship between people and poultry carries a risk of 
potential human exposure to AI infection. Traditional methods of 
raising backyard and free-range poultry have created an 
environment conducive to AI transmission in both poultry and 
humans. 

(2) Various traditional and cultural beliefs involve practices which 
may facilitate AI transmission from poultry to humans. These 
include improper handling of sick and dead poultry, eating sick 
and dead chickens, consumption of raw and half cooked eggs 
and drinking raw poultry blood in ceremonies. 

(3) Villagers in the study area had little knowledge about avian 
influenza, perceived low susceptibility to AI, and perceived 
higher psychological cost rather than benefits of using AI 
personal protective tools. Hence, previous efforts at risk 
communication did not lead to AI-preventive behaviours. 

(4) AI patients delayed seeking effective treatment due to a variety 
of factors. In addition, health personnel also failed to diagnose 
AI, resulting in delays in providing effective treatment. All these 
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factors may have contributed to the high CFR among human AI 
patients in Indonesia. 

(5) Many people in the study area did not comply with some 
control measures, including reporting sick and dead poultry. 
Poultry culling was also resisted for economic and cultural 
reasons. Some communities have accepted disinfectant spraying 
and poultry vaccination, but this was because these services 
were provided free of charge rather than because of their 
perceived value in AI prevention and control. 

The findings indicate low effectiveness of the current health education 
and communication programmes aimed at increasing AI awareness, 
changing knowledge and perceptions and promoting preventive 
behaviours. Community-based public health interventions will be necessary 
to bring positive sociobehavioural changes for AI prevention and control. 
Ten recommendations have been made to solve the existing problems and 
relevant research needs have been identified. 

The study improves understanding of perceptions of AI at the 
community level. Since human A (H5N1) is a rare disease, community 
perception of risk is low, but it may increase with the growing number of 
human cases. It may be difficult to implement all recommendations at 
once, so it is necessary to prioritize interventions. Key messages should be 
incorporated in school education programmes. Since human A (H5N1) 
infection is associated with backyard farming, live bird marketing, 
sociocultural behaviour, food habits and other risk factors, it is necessary to 
develop multidimensional approaches and promote intersectoral 
cooperation. It is also important to know how health care providers and 
patients can understand and communicate with each other. Risk 
communication for AI has been promoted by the United Nations Children’s 
Fund and the Ministry of Health and evaluation in some areas suggests that 
90% of respondents received the information, yet compliance remained 
low. Community-based approaches should be promoted so that 
compliance can be improved. Some traditional habits, for example drinking 
Jamu with raw eggs, may be difficult to change but conducting risk analysis 
using a hazard analysis and critical control points approach may be useful to 
minimize the risk of AI infection.   
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Outcomes of group discussion 

Knowledge gaps and research priorities  

Several international meetings and workshops have identified knowledge 
gaps and research priorities. A decision was made to refer to a list of AI 
research priorities identified by SEARO in 2006 as a baseline for discussion. 
The outcome of the discussion is presented in Annex 4 and major issues are 
outlined below: 

Major issues 

 The changing nature of AI virus and its potential impact on 
epidemiology, pathology and clinical manifestations  

 Collaboration over research at the human animal interface  

 Spectrum of animal hosts and their role in disease transmission 

 Environmental contamination in wet markets and risk reduction 
strategies 

 Risk of infection to occupational groups including wet market 
handlers, poultry workers, healthcare workers and laboratory 
staff 

 Infection control in different settings 

 Genetic susceptibility to infection 

 Optimal arrangements for surveillance (sensitivity and specificity 
of case definitions, utility of triage) 

 Improvement of early case detection and use of diagnostic tests 

 Atypical clinical manifestation of human A (H5N1) 

 Elaboration of factors contributing to the high CFR 

 Impact of risk communication on sociobehavioural change 

 Development of community-based approaches for better 
communication 

 KAP studies on high-risk groups and identification of risk 
behaviour 
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 Poultry AI vaccination and impact on human health 

 Prioritization of AI research at regional and country level, 
capacity-building and funding 

Policy and strategy for technology transfer 

The Task Force considered appropriate technology transfer to be a very 
important prerequisite to effective AI research. Therefore a regional policy 
and strategy for technology transfer is required. Laboratory diagnostics and 
vaccine research and development are key areas to consider. Locally 
produced laboratory reagents and kits currently have limited value, and 
research and development with subsequent adoption of internationally 
recognised processes for standardization and validation will therefore be 
required to allow production of easily available and affordable products. 
Existing networks on influenza research have an important role in 
facilitating technology transfer that needs to be expanded and 
strengthened. North-south cooperation is necessary for development of 
appropriate strategies, whereas South-to-South cooperation is important for 
knowledge transfer. The group acknowledged the role of WHO CCs in 
technological innovation and transfer that also needs to be strengthened. 
Other current regional initiatives have the potential to undertake important 
work but are constrained by lack of resources, training and incentives. 
Research fellowships and training are available and can be strengthened 
with appropriate regional policy and support. 

Major issues 

 Development of regional and country policy and strategy for 
technology transfer 

 Policy research under WHO ACHR 

 Strengthening and coordination of different influenza networks 

 Enhancing epidemiology and laboratory networking at regional 
and country level 

 A strengthened role of WHO CCs for information sharing, 
technology transfer and capacity-building 

 Regional networking and resource mobilization for AI research  
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Capacity-building for AI research 

High-quality research is critical to informing an evidence-based approach to 
the development of public health strategies and interventions for AI. 
Therefore, advocacy with decision and policy makers for capacity-building in 
research should be encouraged. Appropriate arrangements, including 
standardized study protocols and policies, should be in place to facilitate 
research during normal and epidemic situations. Ideally a mechanism should 
be established to support mobilization of multidisciplinary teams and 
specialized institutions to conduct research activities if an outbreak occurs. To 
facilitate this and provide surge capacity, a critical mass of trained and skilled 
researchers is needed in every country. Networking of research 
groups/individuals is also necessary to facilitate capacity-building and sharing 
of information on specific issues. Priority areas for capacity-building should 
be identified. Coordination at national, regional and international levels is 
essential. In tackling AI, both animal and human health require strengthening, 
and collaboration between animal health and public health laboratories at 
country level will allow optimal use of available resources and promote 
synergy. Training and workshops should be organized to share field-level 
experience on outbreak investigation, case detection and management. 
Timely publication of outbreak investigations, clinical studies and public 
health interventions is important for sharing valuable information badly 
needed by other countries at risk. Initiatives aimed at enhancing research 
capacity should build on existing programmes where possible. Until all 
countries develop full capacity for laboratory investigations, WHO CCs will 
continue to play an important role in assisting Member countries in 
investigations and capacity-building.  Introduction of quantitative PCR, 
biomarkers for AI research and clinical studies for effectiveness, safety and 
usage of antiviral are priority areas.  

The continuing geographical spread of poultry AI in the SEA Region and 
among its immediate neighbours makes these actions critical. There is an 
urgent need to enhance regional AI networks to help address this evolving 
situation. 

Major issues 

Building diagnostic and research capacity for AI (low pathogenic avian 
influenza/HPAI) viruses other than H5N1 based on expanded influenza 
surveillance programmes. 
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(1) Strengthening Regional Reference Laboratory network for 
seasonal and avian influenza  

 Lack of strategies and capacity to undertake research during 
outbreaks   

 National policy and capacity on bioinformatics, information 
sharing, timely analysis and publication of research papers 

 Relatively weak operational research for surveillance, case 
management, socio-behavioural studies and community-
based communication  

(2) Development of standardised protocols for outbreak 
investigation and data collection in animal and humans  

 Professional and institutional framework: Research group of 
epidemiologists, laboratory scientists, veterinarians, 
clinicians and social scientists and network of hospitals, 
laboratories and academic institutions 

 Establishment of arrangements by hospitals, public health 
and other institutions for AI research during normal and 
outbreak situation 

 Development of a regional strategy for establishment of field 
epidemiology training in every country  

Research priorities and knowledge gaps 

General recommendations 

Gaps in knowledge on avian influenza A/H5N1 exist in the areas listed 
below (details are provided in annex 4). Developing the capability to 
comprehensively address these gaps through research has implications for 
capacity-building in countries of the SEA Region. Prioritization of specific 
research areas should be undertaken at a country level according to the 
national context. 

 Research in the clinical and community setting, including 
improvement of systematic collection of data on clinical and 
epidemiological features, evaluation of surveillance activities, 
analytical epidemiological, seroprevalence, genetic susceptibility 



Report of the Meeting  

Page 30 

and treatment studies (including histological studies using 
autopsy or paramortem biopsy material) 

 Laboratory studies, including virus evolution (including 
development of antiviral resistance), virus survival, antibody 
kinetics, host responses including inflammatory mediators 
(cytokine studies) and enhanced diagnostic testing, including 
point of care testing kits 

 Sociobehavioural studies, including knowledge, perceptions, 
beliefs and behaviour related to AI in members of the public and 
occupational groups, understanding preventive and health-
seeking behaviours, enhancing community participation and 
behaviour change strategies and improved characterization of 
risk factors (especially in relation to wet markets) 

 Economic studies, including modelling of the socioeconomic 
and psychological impact of a pandemic in low-resource 
countries 

 Studies at the animal-human interface, including studies on the 
range and extent of infection of animal species, studies focused 
on the role of wet markets in amplifying and disseminating 
infection, safe slaughtering and de-feathering practices and the 
implications of poultry vaccination on human health 

 Vaccine-related research, including better understanding of the 
burden of seasonal influenza, and cost-benefit studies on 
vaccination programmes 

The knowledge that results from research on AI is a regional and 
global public good. However, capacity to undertake research is not 
balanced between countries, and this impairs the collective regional effort. 
In addition, the threat posed by a pandemic means that addressing 
constraints to conducting effective research is an urgent issue. Therefore a 
clear need exists for improved oversight, coordination and strengthening of 
research activities at national, regional and global levels, including 
technology transfer to Member countries of SEA Region where appropriate. 

The impact of AI in the SEA Region has been significant and the 
geographical spread of the disease in poultry has increased during the last 
three years. Human cases continue to occur in many countries. Although 
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networks exist that include research on AI among their activities, progress 
on research is unbalanced between disciplines. There is an urgent need to 
develop a mechanism to facilitate oversight of all such research activities 
and improve the evidence base to address the evolving situation in the SEA 
Region. Wherever possible, efforts to improve coordination, and 
collaboration should build on and strengthen existing structures and 
networks, such as the SEA ICRN. 

Specific recommendations 

Member countries are requested to: 

 consider development of policies, strategies and institutional 
responsibility for AI research, technology transfer and capacity-
building; 

 identify priority areas of AI research based on the 
recommendations of this report and develop a plan for capacity-
building accordingly; 

 identify a national contact person for AI research activities and 
nominate a coordinator for regional AI research networking; 

 strengthen their capacity to not only investigate H5N1, but also 
seasonal influenza and Severe Acute Respiratory Syndrome and 
remain aware of the importance of other animal influenza 
viruses as a threat to human health; 

 establish linkage between NICs (or equivalent technical 
institutions) and WHO CCs for Influenza/WHO H5 Reference 
laboratories. 

WHO is requested as follows: 

 WHO/SEARO is requested to develop a policy and strategy to 
support Member countries in capacity-building, technology 
transfer and international collaboration in consultation with HQ. 

 WHO is requested to coordinate regional networking for AI 
research and facilitate information sharing. 

 WHO is requested to mobilize resources to support capacity-
building, technology transfer and networking. 
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 WHO Global Influenza Programme is requested to provide 
leadership in technology transfer and information-sharing, 
supporting national capacity-building, networking, development 
of SOP and supply of standard kits and reagents. 

 WHO is requested to organize training and workshops to 
strengthen epidemiological, laboratory and social science 
research capacities. 

 WHO is requested to map existing AI research initiatives, 
develop an inventory of ongoing research activities and update it 
on regular basis. 

 WHO is requested to invite representatives of identified AI 
networks to update information and share experiences in next 
Regional AI Task Force Meeting. 

 WHO is requested to update Task Force Members about 
progress made in implementing recommendations. 

 WHO is requested to facilitate organization of a regional 
workshop to share knowledge and experience on AI research 
considering the evolving situation of AI and development of new 
approaches. 

2.4 Closing session 

The chairperson of the meeting expressed satisfaction with three days’ 
intensive deliberations on AI research and thanked Task Force Members 
and the WHO Secretariat for their contributions. Sharing of experience and 
exchange of information had been substantial and a new perspective had 
been achieved. The emergence of new networks for AI is important to 
generate evidence-based information and provide an opportunity for 
capacity-building in the countries involved, but coordination of these 
networks will be of paramount importance to assure that regional priorities 
are addressed. The need to strengthen intersectoral coordination and 
collaboration of research groups working on AI in human and animal health 
sectors was highlighted.  
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Annex 1 

Regional Task Force for Research on  
Avian Influenza 

Terms of reference 

(1) To periodically review progress in research in emerging 
infectious diseases, particularly AI and PI. 

(2) To advise WHO on research priorities in AI and application of 
research in programme implementation and strategy and policy 
formulation. 

(3) To facilitate information exchange on AI surveillance tools, 
modelling, forecasting system, behavioural change interventions, 
diagnostics, drugs and vaccines. 

(4) To advocate at global, regional and national levels for increased 
commitment and resources for research on AI and PI. 
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Annex 2 

Programme 

Monday, 3 March 2008 

08:30 – 09:00 Registration 

Agenda I: Opening session 

09:00 – 9:45 • Welcome address by Dr Khanchit Limpakarnjanarat, Regional 
Advisor, CSR, SEARO 

• Message of WHO Regional Director for SEA Region, Dr Samlee 
Pliabangchang, read by Dr S. R. Salunke, WHO Representative to 
Indonesia 

• Inaugural address by the Hon. Health Minister of the Government of 
Republic of Indonesia, Dr Siti Fadilah Supari, delivered by Dr I. N. 
Kandun, Director General, Disease Control and Environmental 
Health, Ministry of Health, Government of Indonesia  

Group photograph  

Agenda II: Introductory session 

09:45 – 10:15 • Introduction of participants  

• Nomination of Chairperson/Co-Chairperson  

• Adoption of agenda and programme of the session 

• Establishment of “Report Drafting Group” 

• Announcements  

Agenda III: Business session 

10:15 – 11:00 Global and Regional Situation of AI and 
Pandemic Preparedness 

Dr Khanchit 
Limpakarnjanarat, 
Regional Advisor, 
CSR/SEARO, WHO 

11:00 – 11:45 Evolving Avian Influenza Virus in Asia Dr Joseph Malik Peiris 

11:45 – 12:30 AI Surveillance and Response in Indonesia: 
Lessons Learnt and Opportunities for 
Research 

Dr Nyoman Kandun 
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13:30 – 14:15  Global Review of Human A(H5N1) Early 
Case Detection, Clinical Case Management 
and Antiviral Resistance  

Dr F. Hayden, WHO  

14:15 – 15:00 Review of Research on Professional At-risk 
Population and AI Infection Control 

Dr R. Brown, WHO 

15:30 – 16:15 Review of Activities of SEA Influenza 
Network  

Dr F. Hayden (Moderator) 

16:45 – 17:30 Report of the National Consultation on 
Avian Influenza 

Dr G. N. Gongal, WHO 

Tuesday, 4 March 2008 

09:00 – 09:45 Environmental Sampling of AI Virus in Live 
Bird Markets in Indonesia 

Dr Indi Dharmayanti, 
IRCVS, Agency for 
Agriculture Research and 
Development, Ministry of 
Agriculture, Indonesia 

09:45 – 10:30 Social and Behavioural Study Related to 
Avian Influenza in Indonesia 

Dr Oratai Rauyajin 

11:00 – 12:30  Group work 

• Knowledge gaps and research priorities  

Facilitator: Dr R. Brown 

13:30 – 15:30 Group work continued… 

• Knowledge gaps and research priorities 

 

16:00 – 17:30  Group work continued 

Policy and strategy for technology transfer 

Facilitator: Dr Khanchit 

Wednesday, 5 March 2008 

08:30 – 9:30 Group work continued 

• Capacity-building for AI research 

Facilitator: G. N. Gongal 

10:30 –11:30 Report Drafting Group meeting to develop 
recommendations 

 

11:30 – 12:00 Adoption of Conclusions and 
Recommendations 

 

Agenda IV: Closing session 

12:00 – 12:30 Remarks by WHO 

Closing remarks by Chairperson 
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Annex 3 

List of participants 

Task Force Members  

Prof. N. K. Ganguly 
Director General 
Indian Council of Medical Research 
Post Box No. 4911 
Ansari Nagar 
New Delhi 
Fax No. 91-11-26588662 
Email: gangulynk@icmr.org 

Dr Shiv Lal - Absent 
Addl Director General and Director  
National Institute of Communicable Diseases 
22, Shamnath Marg 
Delhi 
Tel:91-11-23913148 
Fax No. 91-11-23922677 
Email:dirnicd@gmail.com 

Dr A.C. Mishra  
(Representing Dr Shiv Lal) 
National Institute of Virology 
Indian Council of Medical Research 
20-A, Dr Ambedkar Road 
Pune – 411001 
Fax No. 020- 26122669 

Prof. Ranjit Roy Choudhury 
Y-85, Hauz Khas 
New Delhi 
 91-11-26856524/26925825 
9810290711 
Email:ranjitroychoudhury@gmail.com 

Dr I. Nyoman Kandun 
Director General of Disease Control and 
Environmental Health 
Ministry of Health, RI 
Jl. Percetakan Negara No. 29 
Jakarta Pusat 
Tel: +62 21 420 9930 
Fax: +62 21 428 70284 
Email:n_kandun@yahoo.com 

Dr Nancy Cox 
Director, Influenza Division 

National Center for Immunization and 
Respiratory Diseases 
Centers for Disease Control and Prevention 
(CDC) 
1600 Clifton Road, MS-A20 
Atlanta, GA 30329 
Tel: (404) 639-3048  
Fax: (404) 639-2334 
Email: njc1@cdc.gov  

Dr Masato Tashiro 
Director 
Department of Viral Disease and Vaccine 
Control 
National Institute of Infectious Diseases 
4-7-1 Gakuen, Musashimurayama 
Tokyo 208-0011 
Email: mtashiro@nih.go.jp 

Dr Joseph Sriyal Malik Peiris 
Department of Microbiology 
University of Hongkong 
Queen Mary Hospital 
Pokfulam, Hongkong 
HONGKONG SAR 
Fax: 852-2855 1241 
Email: malik@hkucc.hku.hk 

Dr Kumnuan Ungchusak 
Director 
Bureau of Epidemiology 
Department of Diseases Control 
Ministry of Public Health 
Royal Government of Thailand 
Tivanon Road, Nonthaburi11000 
Thailand 
Fax: +(66-2) 5901784 or 5918581 
Email: kum@health.moph.go.th  

Dr Tjandra Yoga Aditama 
Consultant Pulmonologist 
Director Control of Diseases with Direct 
Transmission 
Ministry of Health 
Jakarta 
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Dr Endang Rahayu Sedyaningsih - Absent 
Director, Centre for Biomedical and 
Pharmaceutical Research 
National Institute of Health Research and 
Development 
Ministry of Health 
Jakarta 

Dr Mohinder Oberoi – Absent 
Sub Regional Manager 
Sub Regional Emergency Centre for 
Transboundary Animal Diseases (ECTAD) Unit  
Food and Agriculture Organization  
PO Box 25, UN House Pulchowk, Kathmandu  
Fax:+977 1 5526358 
Email: mohinder.oberoi@fao.org 

Dr Tawee Chotpitayasunondh – Absent 
Chief 
Paediatrics Infectious Diseases Division 
Queen Sirikit National Institute of Child Health 
(Children’s Hospital) 
420/8 Rajvithi Road 
Bangkok 10400 
Thailand 

WHO Secretariat  

Dr S. R. Salunke 
WHO Representative to Indonesia 
9th Floor, Gedung Bina Mulia 1  
Jl. H.R. Rasuna Said Kav.10 
Jakarta 12950 
Tel: 62-21-5204349 
Fax: 62-21-5201164 
Email: Salunkes@who.or.id 

Dr Khanchit Limpakarnjanarat  
Regional Adviser 
Communicable Diseases Surveillance and 
Response (CSR) 
World Health Organization 
Regional Office for South-East Asia  
New Delhi 110002 
Tel no: 91-11-233780804 
Fax no. 91-11-23370197 
Email: khanchitl@searo.who.int 

Dr Frederick Hayden 
Medical Officer 

GIP/EPR/CDS  
World Health Organization 
20, Avenue Appia 
CH-1211 Geneva 27 
Tel.: 41227912765 
Fax: 41227914878 
Email: haydenf@who.int 

Dr Graham Tallis 
Team Leader for CSR 
WHO Representative to Indonesia 
Bina Mulia 1 building, 7th floor 
Jl. HR. Rasuna Said Kav 10 
Jakarta 12950 
Tel: +62 21 520 4349/ 
Fax: +62 21 520 1164 
Email: Tallisg@who.or.id 

Dr Vernon Lee 
Technical Officer, CSR 
WHO Representative to Indonesia 
7th floor, Gedung Bina Mulia I 
Jl. H.R. Rasuna Said, Kav. 10 
Jakarta 12950  
Tel. +62-21-5204349 
Fax: +62-21-5201164 
Email:leev@who.or.id 

Dr Richard Brown 
Medical Officer (Infection control) 
CSR Sub-Unit Bangkok 
4th Floor, Building 3 
Ministry of Public Health 
Tiwanon Road 
Nonthaburi 11000 
Thailand 
Office: +66-2-591-5719 
Fax: +66-2-580-7537 
Email: Brownr@searo.who.int 

Dr Oratai Rauyajin 
Temporary International Professional 
Behavioral Research 
CSR 
World Health Organization 
Regional Office for South-East Asia  
New Delhi 110002 
Tel no: 91-11-233780804 
Fax no. 91-11-23370197 
Email: rauyajino@searo.who.int 
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Temporary International Professional 
Veterinary Public Health 
CSR 
World Health Organization 
Regional Office for South-East Asia  
New Delhi 110002 
Tel no: 91-11-233780804 
Fax no. 91-11-23370197 
Email: gongalg@searo.who.int 

Ms Maria Erly 
Secretary  
WHO Representative to Indonesia 
Bina Mulia 1 building, 7th floor 
Jl. HR. Rasuna Said Kav 10 
Jakarta 12950 
Indonesia 
Tel: +62 21 520 4349/ 
Fax: +62 21 520 1164 
Email: erlym@ who.or.id

 



Regional Task Force Meeting on Avian Influenza  

Page 39 

Annex 4 

Knowledge gaps and priority research areas for AI 

Study How will it help? Implications? 

1.  Research in the clinical and community setting 

Systematic/standardized 
data collection on clinical 
features (symptoms, signs, 
lab tests, radiology – 
including quantitative viral 
assays from multiple sites, 
cytokines) over course of 
illness 

Would potentially improve early case 
detection, knowledge on spectrum of 
illness, period of infectiousness, risk 
factors for infection, predictors of 
outcome, pathogenesis, sites of viral 
replication, development of antiviral 
resistance. May help with the “why the 
high CFR?” question. 

Some elements are just about doing 
routine activities better, some require 
specialist lab back-up – or could be 
part of a formal study protocol. 

Standardized/thorough 
case investigation in the 
community, including 
tracing and testing 
contacts, testing 
environment, animals 

Would improve knowledge on incubation 
period, risk factors for infection, infectious 
exposures, better understanding of how 
transmission occurs (including human-to-
human). Examining virus in contacts has 
the potential to help understand viral 
evolution. 

Some elements should be routine, 
some require specialist lab back-up, 
require collaboration with animal 
health (and environmental science). 

Seroprevalance studies Relationship of human disease to the 
pattern of poultry disease, evolution of 
the epizootic, spectrum of disease severity 
in humans, characterization of 
occupational/other risk groups. 

Special studies would need technical 
expertise, specialist lab back-up 
(normally BSL-3 lab capacity) and 
significant human/financial resources. 

Analytical epidemiology 
studie 

Better understanding of risk factors/risk 
groups, possibly predictors of outcome. 

Special studies; may need to have a 
very large sample to get significant 
results (which in practice may mean 
inclusion of cases occurring within 
different time frames). Significant 
technical expertise and resources. 

Evaluation of surveillance 
(including study of failure 
to diagnose cases in 
healthcare system) 

Characterization of the best models for 
case detection in different settings, 
resource requirements. 

Could be either sharing of best practice 
or a more formal comparative study. 

Expansion of surveillance 
to include SARI, ILI 

Better understanding of incidence, 
background rates of SARI clusters to 
provide a baseline for future surveillance, 
improved knowledge of burden of disease 
for influenza and other respiratory 
diseases. 

Implies significant resource 
requirements (for setting up, but also to 
maintain); best to run concurrently 
with seroprevalence studies to obtain a 
more complete picture. 

Treatment trials Would help to better define optimal 
modes of therapy, could include 
combination therapy, use of parenteral 
drugs. 

Being done already for efficacy of 
oseltamivir and optimal dose of 
oseltamivir. Rarity of disease means 
there are significant restraints to 
recruiting sufficient numbers of cases in 
research centres. 



Report of the Meeting 

Page 40 

Study How will it help? Implications? 

Studies to define 
spectrum of clinical 
presentation? 

Would improve knowledge of the 
possible clinical manifestations of human 
AI (may be “other” clinical presentations 
and if we don’t look, we may not find 
them). 

There are some resource implications 
(may need to sample many patients to 
detect atypical presentations), probably 
only feasible where there is a high 
relative probability of cases occurring 
(e.g. during poultry outbreaks). 

Genetic susceptibility 
studies 

May be extremely important, since they 
may be one of the most significant factors 
in explaining the observed pattern of 
disease. 

Studies are already planned, but may 
take a long time to complete. 

Autopsy studies Would provide additional information on 
pathogenesis which might otherwise be 
very difficult to obtain. 

Only possible if acceptable from a 
sociocultural perspective and if they 
can be done safely (although selective 
biopsy may be more acceptable). 

2. Laboratory studies 

Establishment of a 
repository of viruses and 
sera, appropriate reagents 

Better understanding of virus evolution, 
antiviral resistance, genetic and antigenic 
markers. 

Needs to be as completed as possible; 
it will be important to establish a 
mechanism for respecting intellectual 
property rights. 

Virus survival Although much work done in labs, less 
has been undertaken in field situations. 
There have been specific requests for 
information about virus survival in the 
deceased. 

This has direct relevance for assessment 
of risk of infection in wet markets, 
which is emerging as a significant risk 
setting. Require high level of 
biosecurity. 

Antibody kinetics Better understanding of antibody 
responses, cross- reactivity/cross-
protection. 

Helps with planning studies (to know 
when is the optimal time to conduct 
seroprevalence studies), may have 
implications for vaccination. 

Diagnostic testing (better 
point-of-care [POC] rapid 
tests) 

Development of a low-cost, highly 
sensitive and specific POC rapid test 
would be the best possible solution to the 
problem of early case detection and 
treatment  

Research and development of such 
tests is usually commercially driven and 
AI is still a rare disease (or can it be 
supported with public funds?). 

Research on other AI 
viruses in SEA Member 
countries 

Better understanding the epidemiology 
and significance of other AI viruses in 
different settings, improved understanding 
of their pandemic potential. 

Partly a capacity-building/technology 
transfer issue. 

3. Sociobehavioural studies 

Health-seeking behaviour 
and access (why people 
may attend late at 
healthcare facility) 

Improved knowledge of the factors that 
influence decisions to seek healthcare in 
the context of AI may help to understand 
factors contributing to high CFR, and may 
provide information on how to improve 
health care systems and enhance health 
service utilization related to AI. 

Implies need to have a core capacity to 
undertake relevant sociobehavioural 
research (training on theories of health-
seeking behaviour and research 
methodologies). Relatively low cost 
(mostly involves human resources).  
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Study How will it help? Implications? 

Knowledge, perceptions, 
beliefs and behaviour 
related to AI and study on 
how to live with H5N1 
(culturally appropriate 
preventive and compliant 
behaviours) 

Would result in better and strategic 
information to help design of appropriate 
strategies for communication messages 
and health promotion for behavioural 
change. 

As above, especially implies need for 
good questionnaire design. Can be very 
context-specific (i.e. if sociocultural 
norms are different in different settings) 
. 

Community participation 
and social acceptability of 
AI prevention and control 
activities (what are factors 
leading to success, what 
are potential barriers?) 

Will help design of more effective strategy 
to enhance active community 
participation – since active participation is 
key to the success of any disease control 
programme that is applied at community 
level. 

Can involve sharing of models of best 
practice. If proposed measures are not 
culturally acceptable, it may be 
necessary to take a different approach 
(for example, development of 
appropriate technological solutions). 

Socio-behavioural 
research on risk factors, 
especially in wet markets 
(observational studies, 
mapping of behaviour) 

In-depth studies of what people actually 
do (their daily routine practices) in risk 
settings, when matched with knowledge 
on potential routes/modes of infection, 
can help to identify the most important 
behavioural risk factors and therefore the 
design of practical and culturally 
appropriate interventions. 

Probably need better training on 
qualitative research methodologies in 
some Member countries. 

Community-based 
strategies for health 
promotion and 
behavioural change 
(including evaluation of 
effectiveness) 

The effectiveness of interventions (the 
degree to which risk behaviours are 
modified) can only be assessed by 
application of evaluation tools which use 
(or help to identify) the key indicators for 
success or failure of the strategies.    

Community empowerment is a key 
tool in prevention of AI infection. 

KAP studies in cullers and 
healthcare workers 

Will help in the design of more effective 
training programmes for cullers and 
healthcare workers. May help to improve 
sustainability in situations where 
perceived risk of infection is low. 

Cullers and healthcare workers can 
play an important role as health 
educators when working with 
professional colleagues and members 
of the public, so their knowledge is 
important. 

4. Economic Studies   

Study on socioeconomic 
impact of a pandemic in 
developing countries 

Studies have been undertaken to model 
the socioeconomic impact of a pandemic, 
but only in high-resource settings. Similar 
studies in a low-resource setting may help 
with advocacy and practical aspects of 
pandemic planning. 

Good-quality baseline data to inform 
the modelling may not be available for 
all countries.  

5. Studies at the animal-human interface 

Special studies on the 
range and extent of 
infection of animal 
species  

Will help to define full extent of animal 
species that pose a risk to humans, better 
understanding of role of pigs as potential 
mixing vessels, ducks as silent carriers 
(flies, mosquitos, bats, etc.). 

Requires good animal/human health 
collaboration, ideally should include 
virus shedding studies (but this requires 
high biosecurity). 
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Study How will it help? Implications? 

Implications of poultry 
vaccination to human 
health 

Better characterization of the extent of 
asymptomatic infection following 
vaccination may help to better define 
human risk and have implications for 
human surveillance; may obtain better 
understanding of the potential for 
vaccination to drive genetic 
diversification. 

These are intrinsically difficult studies 
to undertake, require good 
animal/human health collaboration. 

Live market studies Better understanding of the 
prevalence/level of infection in poultry 
and extent of environmental 
contamination in different settings: an 
intervention study would be of value. 

Implications of such preliminary studies 
in terms of human risk are significant. 
The implications in terms of the need 
to change market practices may have 
high financial impact. 

Safe slaughtering and de-
feathering practices 

Different practice for slaughtering and de-
feathering may have different levels of 
risk: if these could be quantified, then this 
information could be included in public 
awareness/behaviour change 
programmes. 
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