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• Overview of viral structure, classification, host range 

• Antigenic variation  

• Epidemic & Pandemic influenza 

• Emergence of pandemic viruses from animals 

• Disease impact and complications
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Influenza Activity In The World

Worldwide, 3-5 million cases of severe illness and 
about 290000 to 650000  deaths

https://www.who.int/news-room/fact-sheets/detail/influenza-(seasonal)



Influenza Classification

• Orthomyxoviridae family 正黏液病毒科

• 基因體含8段(A、B型)或7段(C、D型)單股
RNA

• Enveloped RNA virus； Approximately 
80–120 nm in diameter 

Exp Rev Anti-Infect Ther 2016;14:365. Principles and Practice of Infectious Diseases 8th, Mandell, Douglas, Bennett 



Influenza Classification

Exp Rev Anti-Infect Ther 2016;14:365. Principles and Practice of Infectious Diseases 8th, Mandell, Douglas, Bennett 

A 人畜共通，會感染人類、哺乳動物與鳥類

B 只會感染人類

C 感染人類和豬，感染人類後不造成明顯臨床症狀

D 目前僅主要感染牛隻，對人類是否有致病性仍未知



Structure and Life Cycle Of 
Influenza A Viruses
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Human Seasonal Influenza Virus

https://www.cdc.gov/flu/about/viruses/types.htm

• Subtypes in influenza A virus
– 18 hemagglutinin (HA) & 11 neuraminidase (NA)  

• Lineages in influenza B virus: Victoria and Yamagata 



Taiwan CDC流感防治與疫苗接種政策

Interpretation



Taiwan CDC流感防治與疫苗接種政策

Interpretation



Principles and Practice of Infectious Diseases 8th , Mandell, Douglas, Bennet

Differences among Influenza A, B 
and C Viruses



Antigenic drift and Antigenic shift 

Viruses 2018. doi:10.3390/v10090497 





Antigenic Drift and Antigenic Shift 
of Influenza Virus

Yen, H. L., & Webster, R. G. (2009). Pandemic influenza as a current threat. vaccines for pandemic influenza, 3-24.



Principles and Practice of Infectious Diseases 2020, 9th ed 



WHO Influenza Pandemic Phases
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WHO Pandemic Influenza Phases (2009)
行政院衛生署疾病管制局
https://www.cdc.gov.tw/uploads/files/4c6e5d73-12a1-4b7a-b9a1-486c0c118629.pdf



流感大流行的要件及威脅性

• 大流行之要件

• 有一株新型流感病毒可在人體內複製並進而引起疾病
人類對此病毒幾乎無免疫力

• 病毒可有效人傳人

• 大流行之威脅性

• 依病毒傳播的難易度及臨床嚴重程度評估

• Pandemic Severity Assessment Framework (PSAF)

Taiwan CDC 2023流感防治與疫苗接種政策_公版



Pandemic Severity Assessment 
Framework (PSAF)

Taiwan CDC 2023流感防治與疫苗接種政策_公版



流感大流行的歷史

Taiwan CDC, 2023流感防治與疫苗接種政策_公版



Curr Infect Dis Rep 2018 Aug. doi: 10.1007/s11908-018-0642-9 



Ecology of Influenza Viruses

H5N1、H5N6、H6N1、H7N2、H7N3、H7N4、H7N7、H7N9、H9N2、H10N7 和 H10N8



Viruses 2018. doi:10.3390/v10090497 

LPAIV / HPAIV  



Animal-to-Human Transmission of 
Influenza A
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Occup Med (Lond). 2002 Aug, doi: 10.1093/occmed/52.5.241. Clin Chest Med 2017;38:59 

Since 2003,其他 AIV，例如 H7N2、H7N3、H7N7、H9N2 和 H10N7型會導致輕度至致命的散發性人類感染
Since 2013, H5N6、H6N1、H7N4、H7N9、H9N2、H10N8跨越物種屏障進行感染人類誘發無症狀至致命感染

(200/1)



Geographic Distribution Of Human H5N1 Infection 
by Outcome, May, 1997, to April, 2015

Case-fatality risk from 33% ~100% 

Lancet Infect Dis 2016; 16: e108
World Health Organization

Total Cases (2003–2026): Since 2003, there have been nearly 1,000 
confirmed human cases of H5N1 worldwide, with a high case fatality rate 
of nearly 50%.
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Transboundary and Emerging Diseases, Volume: 2024, Issue: 1, First published: 27 September 2024, DOI: (10.1155/2024/5322378)

eLife. 2026 Jan 28;14:RP104748. doi: 10.7554/eLife.104748 

Novel Epidemiologic Features of High Pathogenicity 
Avian Influenza Virus A H5N1 2.3.3.4b  

Since 2020, H5N1 2.3.4.4b分支



Key H5N1 Human Case Data (Through 
Early 2026)

• As of May 2026, sporadic cases have been reported, 
including in Cambodia, which reported its 4th H5N1 
case of the year on April 21, 2026. Another fatal case 
was reported in a child from Bangladesh in the first 
quarter of 2026.
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European Centre for Disease Prevention and Control, Solna, Sweden
www.ecdc.europa.eu

World Health Organization Avian Influenza Weekly Update Number 1029

http://www.ecdc.europa.eu/


Documented Human Cases And Fatalities 
Caused By Zoonotic Avian influenza viruses

Viruses 2018. doi:10.3390/v10090497
Lancet Infect Dis. 2017 Aug;17(8):822-832. doi: 10.1016/S1473-3099(17)30323-7. Epub 2017 Jun 2.

H5Nx、H6N1、H7Nx、H9N2 和 H10Nx
其中H5N1、H5N6、H7N9和H10N8的病死率最高



Confirmed Human Infections/Fatalities 
With LPAIV or HPAIV H7N9 per Wave

Viruses 2018. doi:10.3390/v10090497
World Health Organization

⚫ The human pathogenic H7N9 is derived from multiple 
reassortments between AIV H7N9 (NA), H7N7 (HA), and H9N2 
(internal proteins coding gene segments) in domestic ducks and 
chickens

⚫ 自 2013 年以來，記錄了六波 LPAIV 和 HPAIV H7N9 ，共有1625例人感
染（LPAIV H7N9：1593例，HPAIV H7N9：32例），總共造成 623 人
死亡（死亡率 38%），該病毒存在有限「人傳人」的能力



Avian-Originated Influenza Viruses 
Transmission

• Most avian originated influenza viruses, including 
influenza A H7N9 and H5N1, few clustering cases 
are reported so far.

• Human-to-human transmission is inefficient and 
non-sustainable.

Viruses 2018. doi:10.3390/v10090497



Avian Influenza in Taiwan

台灣在地化的禽流感主要為 H5N2 及 H5N1 亞型病毒株。

隨著病毒演化，目前在台灣禽場與環境監測中，以 H5 亞型

（特別是 H5N1 及 H5N2 的 2.3.4.4b 分支）為最主要的流行型別。

Taiwan CDC
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農業部動植物防疫檢疫署禽流感資訊專區
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• 基因定序出型別為H7N7流感病毒，未發現抗藥性突變，對抗病毒藥物

仍具敏感性，屬低病原性禽流感病毒(LPAI)

• 可能是遭候鳥或野鳥傳染，其工作的養殖場禽類採檢結果則皆為陰性

• 2013年後無新增人類病例，我國首例之H7基因分析顯示已與10-20年

前的歐洲人類病例H7有顯著差異，而與國內多年來野鳥曾檢出的H7最

相近，且未發現禽傳人能力增強之相關突變

• 全球自1959年以來已報告逾90例H7N7人類病例，並集中於2003年之

前，以歐洲為主，其中僅1例死亡，絕大多數為結膜炎輕症，其後2013

年義大利曾報告3例亦為結膜炎輕症
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Seasonal circulation and endemic 
influenza in Taiwan 2024-2025

Taiwan CDC 2026

(2024-2025)

H1N1pdm09



2026/8/13 Taiwan CDC 2026

Seasonal circulation and endemic 
influenza in Taiwan 2024-2025



重要病毒株變異：K分支 (Subclade K)
• 抗原漂移：疾管署監測發現，2025年流行的K分支
與WHO建議施打的流感疫苗株在抗原性上存在顯著
差異，意即病毒發生了「抗原漂移」。

• 流行優勢：由於累積了多重基因突變，K分支已具
備在人群中快速傳播的優勢。

Dominant Strain Circulating Globally and in 
Taiwan in 2025-2026 Influenza Season
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台灣流感併發重症統計



Taiwan CDC

台灣流感併發重症統計



Complications Of Influenza

2026/8/13Principles and Practice of Infectious Diseases 2015, 8th,ed 
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Higher Risk For Influenza Complications, Adults

Principles and Practice of Infectious Diseases 2015, 8th,ed 
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Higher Risk For Influenza Complications, Children 

Principles and Practice of Infectious Diseases 2015, 8th,ed 



Morbidity, Mortality, & Burden Of 
Influenza

UpToDate Topic 7006 Version 46.0. Principles and Practice of Infectious Diseases 2020, 9th,ed 



Morbidity, Mortality, & Burden Of 
Influenza

UpToDate Topic 7006 Version 46.0. Principles and Practice of Infectious Diseases 2020, 9th,ed 



Take Home Message

• Despite the presence of viral variants, receiving a 
flu vaccine can still provide a certain degree of 
cross-protection, thereby reducing the risk of 
severe illness. 

• Most avian originated influenza viruses, including 
influenza A H7N9 and H5N1, few clustering cases 
are reported so far; Human-to-human transmission 
is inefficient and non-sustainable.

2026/8/13

Thank you for listening.
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