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摘要

為瞭解H5N1病毒的實驗室診斷及病毒的演變，以及病人的臨床表現、實驗室各項檢查特徵及治療情形，並且藉由實地瞭解H5N1個案病理解剖的發現，以確定H5N1流感的免疫病理及高死亡率的原因，故前往對於H5N1禽流感病毒有經驗的香港、越南、及泰國等三地的學術機構流感實驗室進行訪問及研習，觀摩並了解實驗室鑑定H5N1流感病毒株之檢驗操作程序以及病毒特性，最後也瞭解H5N1流行的現況及各國政府準備的情形，作為日後國內因應流感H5N1病毒入侵之參考依據。
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一、研習行程

	日期
	行程
	地點
	內容

	07/26/05
	啟程
	台北→香港
	路程

	07/27/05
	香港
	香港大學
香港中文大學
	訪查

	07/28/05
	越南
	第一兒童醫院
胡志明市熱帶醫學醫院
	訪查

	07/29/05 - 08/02/05
	泰國
	泰國衛生部
Mahidol大學
	訪查及研習

	08/02/05
	返程
	泰國→台北
	路程


二、研習成員：
	人員
	任職

	蘇益仁
	國家衛生研究院臨床研究組主任

疾病管制局顧問

	陳豪勇
	疾病管制局研究檢驗中心主任

	黃立民
	臺灣大學附屬醫院小兒感染科主任

	林智暉
	疾病管制局研究檢驗中心助理研究員

	齊嘉鈺
	國家衛生研究院臨床研究組醫師

	潘至信
	疾病管制局研究檢驗中心防疫醫師


三、香港中文大學及香港大學：

禽流感H5N1病毒在1997年首度在香港爆發人類感染的案例，在18位病例中，有6例死亡，其中兩例接受解剖。香港中文大學的病理教授K.F.To研究報告指出H5N1病人的主要死因是細胞激素風暴（cytokine storm）及病毒相關噬血症候群（hemophagocytic syndrome）。在隨後的越南病例及泰國的解剖例中也見到相同的情形。而病患臨床上的表現除了發燒、咳嗽外，有很高比率（40-60％）出現伴隨腹瀉的症狀。泰國Mahidol大學的病理Mangkol Uipraserktkul醫師、泰國衛生部的Supamit Chunsuttiwat、以及Pilaipan教授的共同研究中發現，H5N1病毒可在肺及腸內複製，可以解釋H5N1病毒是一全身性感染的病毒，而且症狀之嚴重度與病毒量息息相關。
1997年香港發生H5N1禽流感由雞傳人的事件後，世界衛生組織及全球流感專家大為震驚，因此決定撲殺香港300萬隻雞，使得香港發生史上首度新年無雞可吃的窘境。但也因為此一步驟處置得宜而未發生人傳人的事件。2003至2005年H5N1禽流感禽傳人又在東南亞包括泰國及越南、柬埔寨及印尼陸續爆發三波的流行發生，有鑑於此波禽流感規模之廣泛，以及已經有100多件人類感染病例發生，且死亡率高達將近50％，其中自2003年12月自今，越南有91例案例發生，其中41例死亡，泰國有17例病例，其中12例死亡，死亡率高達七成，所幸泰國在2004年12月以後便沒有案例；柬埔寨跟印尼都在04年12月以後出現病例，其中柬埔寨的4個案例全都是死亡病例，印尼三例中有兩例死亡，目前印尼案例仍陸續出現當中。如果東南亞疫情局勢仍無法有效控制，將可預見H5N1流感發生全球大流行，影響深遠。有關香港政府制定流感大流行之因應策略如附件一所示。
四、越南第一兒童醫院及胡志明市熱帶醫學醫院：
在越南的訪查中，由越南胡志明市第一兒童醫院看到五例H5N1的小兒病例，基本上臨床表現類似，都是有明顯的白血球減少、淋巴球減少、血小板減少。肝機能的異常十分特殊，有明顯的GOT/GPT上升，達500～1000，且GOT三倍高於GPT，此變化是細胞激素TNF-α作用之典型變化，再次證明噬血症候群的出現。 
有關克流感的使用對病人臨床的效用是此次訪查的另一重點，但在越南及泰國的97個病例中，皆因診斷太晚，未能評估克流感的效用。截至目前為止，已有53例死亡，早期死亡率為70％，最近為30％，平均為55％（CFR）。在泰國2004年一月的一例六歲小兒解剖例中可以看到H5N1病毒在肺上皮細胞內經過近一個月仍大量存在且複製，此一發現十分特別，可能是此病人先使用類固醇（methylprednisolone），抑制了免疫反應，使病毒大量複製，個案死亡前兩天雖使用Tamiflu，但已太遲。此病例合併黴菌及細菌感染。
根據目前實驗室研究指出，目前許多分離出之流感病毒對之前常用的抗流感藥物，包括Amantadine、Rimentadine已出現抗藥性的問題，尤其在亞洲的情形特別嚴重，部分的地區A型流感病毒對抗病毒藥物具抗藥性的情形高達七成，所幸目前所分離得到的H5N1流感病毒，目前仍未發現對Oseltamivir(Tamiflu)以及Zamamivir發現具有抗藥性情形發生，Tamiflu目前仍是對抗H5N1禽流感病毒重要的利器之一，但在施用的時機上仍須特別注意，否則因為施用的時機問題，導致病毒隨著演化的情形對藥物產生抗性，後果將不堪設想。
臨床治療準則也是此次的訪查重點，但在這些國家皆尚未訂出治療的準則。在越南熱帶病醫院的英國牛津大學實驗室已訂出一個H5N1的病理發生及治療方向，在感染初期應以抗病毒藥物之使用為主，而後期當細胞激素發生時，應以抗發炎及免疫調節為主。問題是，免疫調節藥物十分有限，類固醇又會引起很大的副作用，皆為H5N1臨床治療的盲點。
五、泰國Mahidol大學：

在H5N1的病毒演變上，泰國 Mahidol大學的Pilaipan教授報告與香港1997年的病毒株有96％的相似，並未出現大的突變或再組合（reassortment）現象，而在雞分離出的病毒株與人身上分離出的非常相似。有消息指出，在河內選出的H5N1疫苗株的疫苗初步研發中，對後期的病毒保護力不佳，但在此次訪查行程討問中，並無法得到證實。
而在病毒的傳遞究竟是否已發生人傳人或有無症狀（asymptomatic）病人的出現，在此次訪查中亦無法得到證實。泰國的三例子、母及阿姨案例及最近印尼傳出的三例家族內死亡案例都是可能人傳人案例。在血清學流病資料中並未顯示有無症狀感染，在香港大學的資料中與抗體力價高低的解釋相關，尚未能完全證實，但值得密切注意。
另外，令人高度關注的是泰國發生的老虎食用雞隻，發生百餘隻老虎感染及死亡的案例。我們也在Mahidol大學的病理學解剖中看到老虎的肺及肝解剖，變化較人類輕微。而日前泰國學者發表論文，發現未食用雞隻的老虎也得到H5N1禽流感病毒而死亡，證實H5N1禽流感病毒已產生tiger to tiger transmission情形，讓人擔憂H5N1禽流感病毒在禽鳥以外的動物身上愈演化愈適應，將引發全球的大流行。 
截至目前為止，豬是否已遭受感染仍然成謎。而幾個國家的防疫人員皆十分關心中國青海省候鳥H5N1死亡及散播的消息，日前得知西伯利亞也發現有H5N1禽流感疫情發生，冬季為北方候鳥遷徙南移的季節，故西伯利亞爆發疫情全球皆相當關注，擔心病毒藉由候鳥的遷徙散播至亞洲各區，正密切關注當中，同時也積極進行病毒特性研究。此次訪查所拜訪學者皆認同今年冬天將會是H5N1病毒是否會流行的一個重要觀察期。
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六、研習心得及建議：
1. 政府對禽流感的準備應包括三大部分，即抗病毒藥物的儲備、疫苗的準備，以及公衛措施與衛生教育。近年來由於新型抗病毒藥物的研發及上市，可以在流感病毒感染早期，即有效地抑制病毒複製、減輕症狀及減少死亡，且對禽流感各型病毒皆有效，因而提供了醫學界一個對抗新型流感的有利武器。 
2. 科學界了解疫苗是應該準備，但要等到有限性人傳人確定發生後，再全面施打疫苗。一般推測，由第二階段演變成第三階段的大流行，約需半年時間，此期間可用來選殖適當的流行病毒株以製造疫苗。
3. 醫學界目前也在評估中草藥在流感大流行時可能扮演的角色，目前有一些含Phycocyanin 的中草藥及食品，已知可以抑制流感病毒。 
4. SARS與禽流感之後，全球流感蠢蠢欲動，且規模可能不在西班牙流感之下，預測這波流感的動向，將是科學家最大的挑戰。
5. 流感全球大流行是否因此會有效控制，是一個歷史的挑戰，也有待日後印證。不過，醫學研究的進步，讓科學家可以監測及預測病毒的演變，進而發展疫苗及研發抗病毒藥物，在病毒的防範上，相信會比過去來得有效，各國政府必須早日因應。
6. 目前學界對深入研究流感及H5N1禽流感的臨床特徵、病毒演化、免疫病理反應、以及藥物治療及疫苗研發均積極的在進行，配合本局研檢中心持續對流感病毒抗原性進行監測，這些資料將對可能到來的流感大流行有重要助益，可作為政府防疫上的參考。
7. 感謝台灣駐泰國代表處、香港中文大學病理系、香港大學管軼教授、越南胡志明市第一兒童醫院、牛津大學駐越南胡志明市實驗室、泰國衛生部、泰國Mahidol大學Pilaipan及Prasert教授，美國CDC駐泰國研究中心對此次訪查提供所有的資訊及生活上的幫助。
七、附件一
Framework of Government’s 
Preparedness Plan for Influenza Pandemic 
Hong Kong Government Response Systems 
The Government’s plan includes a three-level response system (Alert Response Level, Serious Response Level and Emergency Response Level). These levels are based on different risk-graded epidemiological scenarios relevant to Hong Kong, and each of them prescribes a given set of public health actions required. They are designed to match with the World Health Organization (WHO)’s guideline1 for pandemic influenza planning. 

Alert Response Level 
2. Alert Response Level depicts the scenarios of confirmation of highly pathogenic avian influenza (HPAI) outbreaks in poultry populations outside Hong Kong; confirmation of HPAI in Hong Kong in imported birds in quarantine, in wild birds, in recreational parks, in pet bird shops or in the natural environment. Upon the advice of the Director of Agriculture, Fisheries and Conservation (DAFC), the Secretary of Health, Welfare and Food (SHWF) will activate this Response Level. 

3. Another scenario depicts confirmation of human case(s) of avian influenza outside Hong Kong. SHWF will activate this Response Level upon the advice of Director of Health (DoH). 

Serious Response Level 
4. Serious Response Level depicts two possible scenarios. The first scenario depicts confirmation of HPAI outbreaks in the environment of or among poultry population in retail markets, wholesale markets or farms in Hong Kong due to a strain with known human health impact. Upon the advice of DAFC or Director of Food and Environmental Hygiene, SHWF will activate this Response Level. 

5. The second scenario depicts the confirmation of human case(s) of avian influenza in Hong Kong without evidence of efficient human-to-human transmission. Upon the advice of DoH, SHWF will activate this Response Level. 

Emergency Response Level 
6. Emergency Response Level depicts two possible scenarios. In thefirst scenario, there is evidence confirming efficient human-to-human transmission of novel2 influenza occurring overseas or in Hong Kong. 

7. Efficient human-to-human transmission is defined as the ability of the virus to readily spread from person to person in the general population and cause multiple outbreaks of disease leading to epidemics. 

8. Clear evidence of human-to-human spread3 in the general population may be inferred when secondary cases result from contact with an index case, with at least one outbreak lasting over a minimum 2-week period in one country. In confirming efficient human-to-human transmission, one must not overlook other possible explanations, such as acts of terrorism, or an unusual ecological situation with an animal vector spreading virus to humans in different locations. 

9. The second scenario under Emergency Response Level is pandemic influenza. The declaration of pandemic comes from WHO. It means the influenza strain is beginning to cause several outbreaks in at least one country, and spread to other countries, with consistent disease patterns indicating serious morbidity and mortality is likely in at least one segment of the population. 

10. SHWF will activate this Response Level upon the advice of DoH. 
Command Structure 
Alert Response Level 
11. At the Alert Response Level, a simplified emergency response command structure will be put in place. The Health, Welfare & Food Bureau (HWFB), Department of Health (DH), Hospital Authority (HA), Agriculture, Fisheries and Conservation Department (AFCD) and the Food & Environmental Hygiene Department (FEHD) are the main parties assessing the nature and level of risks. 

Serious Response Level 
12. At Serious Response Level, a Steering Committee chaired by SHWF will be set up to steer Government response. 

13. The Steering Committee will have as its core members the Permanent - 3 – 

Secretary for Health, Welfare & Food (PSHWF), Permanent Secretary for Education and Manpower, Permanent Secretary for Economic Development and Labour (Economic Development), Director of Agriculture, Fisheries and Conservation, Director of Food and Environmental Hygiene, Director of Health, Controller, Centre for Health Protection (Controller, CHP), Director of Home Affairs, Director of Information Services (DIS), Director of Social Welfare, Commissioner for Tourism and Chief Executive of the Hospital Authority. The committee would co-opt other senior officials and non-Government experts as circumstances warrant. 

Emergency Response Level 
14. At Emergency Response Level, the Steering Committee will be chaired by the Chief Executive. 

15. The Steering Committee will have the Chief Secretary for Administration, the Financial Secretary, the Secretary for Justice, SHWF, the Secretary for Economic Development and Labour, the Secretary for Education and Manpower, the Secretary for Environment, Transport and Works, the Secretary for Home Affairs, the Secretary for Housing, Planning & Lands, the Secretary for Security, Director of Chief Executive’s Office, DoH and DIS as its members; and will co-opt other senior officials and non-Government experts as circumstances warrant. 

Preparedness for an influenza pandemic 
16. According to WHO, preparedness activities for an influenza pandemic should include the following key areas: 

。 Surveillance 

。 Investigation and control measures 

。 Laboratory support 

。 Infection control measures 

。 Provision of essential medical services 

。 Antiviral stockpiling 

。 Vaccination 

。 Port health measures 

。 Communication 

Normal Times 
17. The following describes major activities/measures in relation to influenza illness that are already in place: 

Surveillance 

。 Influenza A (H5N1) has been a notifiable disease in Hong Kong since 
30 January 2004 and all practitioners are required to report any suspected or confirmed cases to DH. 

。 Sentinel surveillance system is in place to monitor influenza-like illness (ILI). The system operates through the support of a network of 64 general outpatient clinics in the public sector and some 50 doctors in the private sector. Specimens are also collected from patients for isolation and typing of influenza virus. 

。 Infectious disease sentinel surveillance is set up in residential care homes for the elderly, which collects information on the number of residents with ILI on a weekly basis. 

。 Information on hospital discharges, admission to intensive care units and deaths due to diagnosis of influenza or pneumonia are collected from public and private hospitals on a weekly basis. 

。 Hospital admissions of elderly home residents with provisional diagnosis of pneumonia or chest infection are being monitored. 

。 Monthly figures on ILI are exchanged with Guangdong and Macao health authorities. 

。 Information on unusual patterns of infectious diseases is exchanged with Guangdong and Macao health authorities on an ad hoc basis. 

。 Ongoing surveillance programme at live poultry retail outlets and monitoring of poultry farms, pet bird traders, imported birds, recreational parks and wild birds. 

。 Close monitoring of the number of live poultry present in Cheung Sha Wan Temporary Wholesale Poultry Market and at retail outlets. 

Investigation & Control measures 

。 Epidemiological investigation and control measures are being conducted and implemented respectively in institution outbreaks. 

Laboratory support 

。 Confirmatory testing for influenza is being provided to both public and private sectors. 

。 Typing and subtyping of all influenza isolates are performed at the Public Health Laboratory Services Branch (PHLSB) of DH. Antigenically atypical isolates would be genetically characterized and forwarded to the WHO Collaborating Centres for further analysis. 

Infection control measures 

。 Risk-based clinical management and infection control guidelines are provided to health care providers. 

。 Supplies of personal protective equipment (PPE) are being maintained. 

。 Trainings on infection control are being provided to community, government departments and healthcare workers in public and private sectors. 
Antiviral 

。 Antiviral agents are being stockpiled. 

。 Strategies for administration of antiviral are developed and prioritization of target groups for antiviral administration is defined in the scenario of pandemic influenza. 

Vaccination 

。 Annual influenza vaccination programme is being organized around November/December each year. 

。 Vaccination strategies for avian influenza epidemics are developed and prioritization of target groups for vaccine administration is defined, in case a vaccine is available for avian influenza. 

Port Health measures 

。 Prepare strategies to prevent and control human cases of avian influenza at immigration control points. 

Other control measures 

。 Agreed protocol with the Mainland on importation of live poultry. 

。 Control of live birds and poultry products imported into Hong Kong. 

Communication 

。 Health education activities are organized and health advice on prevention of influenza is provided through various means to educate the public on personal and environmental hygiene. 

。 Working group on risk communication formed to develop risk communication strategy and action plan. 

。 Members of the medical profession are being informed through e-mails, fax and post. 

18. On the occurrence of a particular event, a certain Response Level might be triggered off and the major activities/measures that will be carried out under different Response Levels by key departments/organizations are set out in the ensuring paragraphs below. 

Alert Response Level 
19. When there is confirmation of HPAI outbreaks in poultry populations outside Hong Kong, or when there is confirmation of HPAI in imported birds in quarantine; in wild birds; in recreational parks, in pet bird shops or in the natural environment in Hong Kong, AFCD and FEHD will carry out the following activities: 

􀂾(1) When there is confirmation of HPAI outbreaks in poultry populations outside Hong Kong and outside the Mainland:

。 AFCD will continue with all normal activities related to surveillance; farm and wholesale market bio-security measures; communication with farmers, poultry wholesalers, and poultry transporters); and strategic planning in medication, PPE, training & response. 

。 In addition, AFCD will undertake further actions related to import control: 

− Monitoring of outbreaks of HPAI overseas. 

− Liaison with animal health authority of the affected countries, overseas authorities and international animal health authorities, e.g. World Organisation for Animal Health (OIE), to ascertain the latest surveillance and epidemiological information. 

− Suspension of imports of live birds from countries with outbreaks of HPAI in the past 6 months. 

− Increased vigilance and surveillance for imported birds depending on the geographical area of the outbreak. 

。 FEHD will stay vigilant in surveillance of poultry population in retail outlets and review stock of PPE. 

􀂾(2) When there is confirmation of HPAI outbreaks in poultry populations in the Mainland: 

。 AFCD and FEHD will carry out the following activities: 

− Increase surveillance and monitoring of local chicken farms, particularly sentinel birds and retail outlets (AFCD & FEHD). 

− Strict enforcement of farm biosecurity measures (AFCD). 

− Issue reminder to all livestock farmers and retailers to immediately report the presence of sick and dead birds for collection and laboratory examination (AFCD & FEHD). 

− Increase monitoring of chicken numbers to ensure all birds are accounted for (AFCD). 

− Continuation of AI vaccination for local chickens (AFCD). 

− Re-issue guidelines to farmers to remind them of the importance of good biosecurity and penalties for non-compliance (AFCD). 

− Inspect and review stock of PPE for poultry culling operations (AFCD & FEHD). 

− Arrange for influenza vaccination for staff who might be potentially involved in culling operations (AFCD & FEHD). 

− Conduct appropriate culling drills and training exercises for AFCD and FEHD staff and CAS members. 

− Suspend import of live birds (including live poultry), poultry products and day old chickens from the Mainland (AFCD & 
FEHD). 

􀂾(3) When there is confirmation of HPAI in imported bird in quarantine in Hong Kong 。 AFCD will carry out depopulation of all birds in the quarantine centre. 

􀂾(4) When there is confirmation of HPAI in the natural environment in Hong Kong 

。 AFCD and FEHD will carry out the following activities: 

− Increase surveillance and monitoring of local chicken farms, particularly sentinel birds and retail outlets (AFCD & FEHD). 

− Strict enforcement of farm biosecurity measures (AFCD). 

− Issue reminder to all livestock farmers and retailers to immediately report the presence of sick and dead birds for collection and laboratory examination (AFCD & FEHD). 

− Increase monitoring of chicken numbers to ensure all birds are accounted for (AFCD). 

− Continuation of AI vaccination for local chickens (AFCD). 

− Re-issue guidelines to farmers to remind them of the importance of good biosecurity and penalties for non-compliance (AFCD). 

− Inspect and review stock of PPE for poultry culling operations (AFCD & FEHD). 

− Arrange for influenza vaccination for staff who might be potentially involved in culling operations (AFCD & FEHD). 

− Conduct appropriate culling drills and training exercises for AFCD and FEHD staff and CAS members. 

􀂾(5) When there is confirmation of HPAI in wild birds in Hong Kong 

。 In addition to the activities carried out for local farms as in the case of confirmed HPAI in the natural environment (scenario 4 above), AFCD will undertake the following measures: 

− Increase monitoring and surveillance of wild birds 

− Consider closure of wild bird parks 

− Media message for public care to avoid wild bird faeces 

􀂾(6) When there is confirmation of HPAI in recreational parks in Hong Kong 

。 In addition to the activities carried out for local farms and retail outlets as in the case of confirmed HPAI in the natural environment (scenario 4 
above), AFCD will undertake the following measures: 

− Increase monitoring and surveillance of birds 

− Consider closure and quarantine of recreational park 

− Media message for public care to avoid bird faeces 

􀂾(7) When there is confirmation of HPAI in pet bird shops in Hong Kong 

。 In addition to the activities carried out for local farms and retail outlets as in the case of confirmed HPAI in the natural environment (scenario 4 above), AFCD will undertake the following measures: 

− Increase monitoring and surveillance of pet bird shops 

− Quarantine and closure of affected shop as well as any adjacent pet bird shops 

− Depopulation of affected pet bird shop(s) 

− Trace back of pet bird sources and contacts 

Other measures: 

。 When there is confirmation of HPAI in birds in Hong Kong, DH will conduct contact tracing and medical surveillance for persons who come into contact with sick or dead bird(s) confirmed to be HPAI positive. Depending on the risk assessment, antiviral chemoprophylaxis and home confinement may be considered for persons who have direct contact with the sick or dead bird(s). 

Communication 

。 AFCD will liaise with veterinary professionals and other animal care providers (including poultry farmers, wholesalers and transporters), and liaise with NGOs involved in wild animal work, e.g. World Wide Fund for Nature (WWF), Ocean Park, etc. 

。 AFCD will inform local consulates, overseas authorities and international animal health authorities (e.g. the OIE) about the local situation. 

。 HAD will gauge community concerns with regard to the local situation. 

􀂾When there is confirmed human case(s) of avian influenza occurring outside Hong Kong: 

Surveillance 

。 Enhance surveillance programmes. (DH & HA) 

。 Liaise with WHO and international health authorities to monitor the global spread and impact of the infection. (DH) 

。 Keep in view any new surveillance definitions issued by WHO and modify local surveillance activities accordingly. (DH) 
Laboratory Support 

。 All specimens positive for influenza A virus from cases with clinical/epidemiological suspicion of avian influenza would be forwarded to the PHLSB for identification and characterization. (DH) 

。 Review laboratory diagnosis strategy and enhance capacity in laboratory diagnostic services, with stockpile of reagents for rapid antigen testing. (HA) 

Antiviral 

。 Review stockpile of antiviral. (DH) 

Vaccination 

。 Liaise with WHO on latest development on avian influenza vaccine, with a view to examine and update vaccination strategies and prioritization for target groups, should the vaccine become available. (DH) 

Infection Control measures 

。 Issue guidelines and health advice to residential institutions and the general public. (DH & SWD) 

。 Review and promulgate enhanced infection control measures where necessary. (DH & HA). Update health care workers’ knowledge on infection control measures for avian influenza. (DH) 

。 Inspect and review stock of PPE. (DH, SWD & HA) 

Port Health measures 

。 Liaise with tourist industry and disseminate health information to outbound travelers. (DH) 

Medical Services 

。 Stockpile appropriate medications for public hospitals and clinics. (HA) 

。 Formulate clinical management guideline on influenza-like illness and community acquired pneumonia. (HA) 

。 Monitor daily bed occupancy, and review bed mobilization and compliance with admission guidelines. Assess and plan for scaling down non-emergency activities. (HA) 

Communication 

。 Liaise with medical professionals and other health care providers. (DH, HA & SWD) 

。 Gauge community concerns with regard to the local situation. (HAD) 

。 Disseminate information and step up health advice to public through various means including press releases, pamphlets, APIs, website, and incorporate health messages in ongoing health education activities. (DH & HAD) 
。 Promulgate health advice to clients. (HA) 

Serious Response Level 
􀂾Confirmation of HPAI outbreaks in the environment of or among poultry population in Hong Kong: 

20. When there is confirmation of HPAI outbreaks in the environment of or among poultry population in retail markets, wholesale markets or farms in Hong Kong due to a strain with known human health impact, in addition to the measures related to surveillance of farms and retail outlets as in the case of confirmed HPAI in the natural environment (i.e. scenario 4 under the Alert Response Level above), the following activities will be carried out: 

。 AFCD will: 

− Increase monitoring and surveillance of pet bird shops. 

− Increase monitoring and surveillance of birds in recreational parks in association with LCSD and country parks and wetland parks. 

− Quarantine and monitor pets in contact with infected poultry or human cases. 

− Monitor and test local pig farms. 

− Suspend export of non-food birds from Hong Kong. 

。 FEHD will suspend the import of all live poultry. 

Major culling operation (Operation Season) 

。 Upon activation of the operational order for the culling of live poultry in Hong Kong (Operation Season) by PSHWF, AFCD will implement the culling of live poultry in farms, wholesale markets and FEHD at retail outlets. DH, HA and EPD will also assist in the implementation of Operation Season. 

Communication 

。 AFCD will liaise with veterinary professionals and other animal care providers (including poultry farmers, poultry traders and poultry wholesalers), and liaise with NGOs involved in wild animal work, e.g. WWF, Ocean Park, etc. 

。 AFCD will inform local consulates, overseas authorities and international animal health authorities (e.g. the OIE); and also brief legislators, community, the media and relevant businesses about the local situation. DH will carry out the following activities: 

Surveillance 

。 Monitor hospital admission due to flu-like illnesses for poultry workers. (DH, HA) 

。 Conduct surveillance for poultry workers of affected farms. (DH) 

。 Conduct sero-prevalence study on poultry workers. (DH) 

。 Monitor health status of cullers. (DH) 

Laboratory support 

。 Conduct laboratory testing for rapid detection of avian influenza, virus isolation and characterization on specimens from human cases with epidemiological links to infected poultry and with clinical features consistent with AI infection. (DH) 

Antiviral 

。 Review stockpile of antiviral agents and other medications and make initial preparations for mobilizing stockpile. (DH) 

Communication 

。 Set up telephone hotlines to answer enquiries from poultry workers and cullers. (DH) 

。 Inform WHO, other health authorities outside Hong Kong and medical professionals and health care workers of the updated situation of local infection among poultry. (DH) 

􀂾Confirmed human cases in Hong Kong (without evidence of efficient human-to-human transmission) 

21. When there is confirmed human case(s) of avian influenza in Hong Kong without evidence of efficient human-to-human transmission, in addition to the activities conducted at Alert Level, the following activities would be carried out: 

Surveillance 

。 Enhance surveillance activities, including zero reporting from public and private hospitals on cases due to influenza A (H5) or novel influenza virus. (DH) 

。 Review surveillance criteria. (DH & HA) 

。 Activate “e-flu” and other information systems to monitor cases and contacts in real-time. (DH & HA) 

。 Enhance surveillance of wild birds, recreational parks, pet bird shops and poultry. (AFCD & FEHD) 

Investigation and control measures 

。 Conduct epidemiological investigation to determine whether the case is acquired locally or outside Hong Kong; identify the source of infection and ascertain the mode of transmission. (DH) 

。 Conduct contact tracing, medical surveillance and enforce quarantine measures on contacts of cases as appropriate to the situation. (DH, SWD & HAD) 

Laboratory support 

。 Conduct rapid avian influenza testing on ILI and pneumonia cases. (DH) 

。 Transfer of rapid test technology to the Hospital Authority. (DH) 

。 Increase laboratory capacity for rapid testing to assist diagnosis. (DH & HA) 

。 Confirmation of all rapid test positive test cases by PHLSB. (DH) 

。 Perform avian influenza specific serology on close contacts. (DH) 

。 Perform antiviral resistance testing on avian influenza isolates. (DH) 

。 Coordinate with universities to perform gene sequencing on all avian influenza isolates. (DH) 

。 Send isolates to WHO Collaborating Centres for further analysis and comparison and to discuss on diagnostic and vaccine development. (DH) 

Infection control measures 

。 Review stock of personal protective equipment (PPE). (DH & HA) 

。 Review visiting policy in HA hospitals. (HA) 

。 Enhance and/or review infection control measures according to the latest knowledge on the transmission route of avian influenza. (DH & HA) 

Antiviral 

。 Review stockpile of antiviral agents and other medications and make initial preparations for mobilizing stockpile. (DH) 

Port Health Measures 

。 Review and modify port health measures and enact legislation, where necessary, in the light of WHO latest guidelines. (DH) 

Vaccination 

。 Liaise with WHO on the latest development and supply of the new vaccine. (DH) 

Essential medical services 

。 Set up designated clinics and protocol for triaging patients with influenza-like illness at primary care level. (HA) 

。 Isolate and treat confirmed cases in designated hospitals. (HA) 

。 Update / revise clinical guidelines on management and related admission criteria for various specialties. Further reduce non-urgent and non-emergency services where necessary. (HA) 
。 Start discussion with private hospitals on patients transfer/ diversion and sharing of clinical workload. (HA) 

Other measures 

。 Provide relief measures, counseling services and temporary residential placement for needy persons. (SWD) 

Communication 

。 Communicate with and disseminate information to hospitals, medical professionals in the private sector and other health care workers. (DH) 

。 Strengthen public communication including set up telephone hotlines, conduct regular press briefings, briefings to legislators and community leader, etc. (DH & HAD) 

。 Educate the public on use of personal protective equipment and practices. (DH & HA) 

。 Monitor community response and concerns. (DH & HAD) 

。 Brief Consulates and relevant businesses about the local situation. (DH) 

。 Liaise with WHO and other health authorities on the local situation. (DH) 

。 Liaise with WHO on international practice regarding travel advice. (DH) 

Culling Operation 

。 On detection of a local human case of H5N1 infection which cannot be confirmed to be an imported case, PSHWF may activate the operational order (Operation Season). AFCD, FEHD, DH, HA and EPD will assist in the implementation of Operation Season. Depending on circumstances, pet birds may also be included in the culling operation. 

Emergency Response Level 
22. When there is evidence of efficient human-to-human transmission of novel influenza occurring overseas OR in Hong Kong, in addition to the measures taken at Serious Response Level, the following activities would be conducted: 

Surveillance 

。 Monitor daily the number of novel influenza isolates from PHLSB. (DH) 

。 Monitor daily number of patients seen at Accident & Emergency Departments of hospitals and hospital admissions due to influenza-like-illness. (DH & HA) 
Laboratory support 

。 Perform vaccine efficacy study if vaccine is available. (DH) 

Port Health Measures 

。 Require inbound travelers from affected areas to declare health status and undergo temperature check, and require transit travelers to have temperature screened. (DH) 

。 Require outbound travelers to declare health status and undergo temperature check. (DH) 

Antiviral 

。 Mobilize antiviral stockpile to provide treatment to patients in defined target groups with presumptive diagnosis of novel influenza and administer chemoprophylaxis for defined target groups. (DH & HA) 

Vaccination 

。 Liaise with WHO regarding the latest development in vaccine production and supply. (DH) 

。 When new influenza vaccine is available, set up vaccination posts and administer vaccine according to defined priorities. (DH) 

。 Monitor vaccination reactions and adverse effect. (DH) 

Essential medical services 

。 Designate additional hospitals for isolation and management of confirmed and suspected cases. (HA) 

。 Monitor closely the territory-wide utilization of public hospital services and further re-organize or reduce non-urgent services to meet the surge in workload due to the influenza epidemic. (HA) 

。 Mobilize convalescent hospitals/wards and private sector to increase capacity to treat acute cases. (HA). 

。 Review and promulgate updated guidelines and protocols on diagnosis, treatment and admission criteria. (HA) 

。 Mobilize more designated clinics and/or community centres in collaboration with the private sector and voluntary agencies where necessary. (DH, HA & HAD) 

。 Review and update protocols on research projects in collaboration with academia, private sectors and international organizations. (DH & HA) 

Public Health Measures 

。 Assess the need for closure of schools, public places, stopping public gatherings & curtailing non-essential activities & services. (DH) 

。 Enact legislation to enable enforcement of control measures. (DH) 

。 Prepare for the 24-hour operation of the six crematoria. (FEHD) 

Other measures 

。 Handle animals abandoned by households who are concerned about 
animal involvement and conduct surveillance and monitoring on animal populations which have not yet been shown to be significant in disease transmission. Should novel animal populations become implicated in disease transmission, these will have to be dealt with on a case by case basis. (AFCD) 

Communication 

。 Provide daily updates of the course of the epidemic and governmental response plans and actions. (DH) 

。 Step up public education on use of personal protective equipment and practices. (DH) 

。 Educate the public on the use of chemoprophylaxis and vaccination programmes. (DH) 

。 Educate the public regarding self-management of influenza like illness and when and how to seek treatment. (DH) 

。 Communicate closely with private health sector for sharing of expertise and workload. (HA) 

23. When there is efficient human-to-human transmission occurring locally resulting in high attack rate among the population, actions taken at Emergency Response Level would be reviewed and the strategy revised as appropriate to ensure the most efficient use of health resources. As the situation evolves to epidemic with multiple communities in the population being affected, the following scenarios might occur: heavy burden of excessive morbidity and mortality overwhelming the health care system; shortage of medical supplies (e.g. antiviral); disruption of territory-wide infrastructures (including transportation, utilities, commerce and public safety). The purpose of emergency response at this stage will be to slow down progression of the epidemic, minimize loss of human lives, in order to buy time for the production of an effective vaccine against the novel pandemic influenza strain. Specifically, surveillance activities would be limited to essential elements, case investigation and quarantine measures would be scaled down or abolished, and avian influenza testing would not need to be performed on all patients with influenza symptoms. Antigenic analysis would be carried out on all isolates while gene sequencing would be performed for selected isolates. 

Health Welfare and Food Bureau 
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