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病毒結構

神經胺酸酶
(Neuraminidase)

11 subtypes

血球凝集素
(Hemagglutinin)

18 subtypes

M1 protein

M2
protein

facilitates elution of progeny 
virions from infected cells

functions in attachment & penetration



流感種類

疾病嚴重程度
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流感命名

A    /    California    /    7    /    2009    (H1N1)
Virus
type

Geographic
origin

Strain
number

Year of 
isolation

Virus 
subtype



二十世紀歷史上流感的大流行
(Influenza pandemics)



Year Subtype Estimate
Death 

(million)

Origin of gene

NA PA PB1 PB2 NP M NS

1918 H1N1 50~100

1957 H2N2 1~4

1968 H3N2 1

2009 H1N1 ~0.018

Reid et al 2004, SOIA Novel et al 2009, Taubenberger et al 2005, Zimmer and Burke, 2009



De Clercq E. Nat Rev Drug Discov. 2006.



De Clercq E. Nat Rev Drug Discov. 2006.

Amantadine
Rimantadine

Zanamivir
Oseltamivir
Peramivir

Ribavirin

Favipiravir

抗病毒藥物



Mechanism of Neuraminidase Inhibitor

N Engl J Med 2005;353:1363-73. 



抗病毒藥物

• M2 protein inhibitor
• Amantadine/Rimantadine
• 抗藥性問題嚴重，目前不適用

• Neuraminidase inhibitor
• Oseltamivir (oral) / zanamivir (INH) / peramivir (IV)
• 流感抗病毒藥物主流
• 抑制病毒表面之神精氨酸酶，阻止複製完成之病毒自宿主細胞內釋出
• 預防疾病、減輕症狀、縮短病程



• RNA polymerase inhibitor
• Favipiravir (Avigan)
• 干擾RNA病毒的複製過程，抑制感染細胞內的病毒基因複製以防止繁殖
• 用於治療新型流感（限於其他抗流感病毒藥物無效）
• 日本藥政許可

• Polymerase Acidic Endonuclease inhibitor
• Baloxavir marboxi (Xofluza)
• 作用於流感病毒複製過程所必需的Cap-snatching mechanism，可抑制

流感病毒的複製增生，亦可阻斷流感病毒的傳播
• 108年藥證許可



流感抗病毒藥劑種類
學名 Oseltamivir Zanamivir Peramivir Favipiravir Baloxavir marboxil

商品名 克流感/易剋
冒

Relenza Rapiacta Avigan Xofluza

包裝 75毫克膠囊 碟型吸入器
x1
4孔間隔之
泡囊x5

點滴用注射袋
300mg

淡黃色膜衣
錠，每錠
200mg

20毫克膜衣錠

使用方式 口服 吸入 注射 口服 口服

對象 >=1個月 >=5歲 >=1個月 成人 >=12歲且體重>=40kg

劑量 75mg BID，
5 days
2-3mg/kg 
BID

2孔 BID，5 
days

成人：300mg
（max 600mg）
兒童：
10mg/kg

1600mg BID，
1 day
600mg BID，
4day

40-80公斤：口服單次
40mg；大於80公斤：口
服單次80mg

腎功能調整劑量 是 否 是 是 否



公費流感抗病毒藥劑儲備目的

• 因應全球新型流感大流行之整備需求，疾管署依世界衛生組織及
國內專家建議，採購及儲備流感抗病毒藥劑
• 訂定公費藥劑使用對象，提供醫療使用於感染流感後容易併發重

症的高危險群
• 於高峰期釋出效期最短的藥物，避免造成屆期銷毀之浪費情形



公費流感抗病毒藥劑使用對象

• 「流感併發重症」通報病例(需通報於法定傳染病通報系統)
• 「新型A型流感」通報病例(屬第五類法定傳染病需通報於法定傳染病通報系

統) 註：選填此項者需填寫法傳編號
• 孕婦經評估需及時用藥者(領有國民健康署核發孕婦健康手冊之婦女)
• 未滿5歲及65歲以上之類流感患者
• 確診或疑似罹患流感住院(含急診待床)之病患 註：罹患流感因病況嚴重而需住院治療的病
患，並不包括門診病人，依此條件使用公費藥劑者須備有「住院紀錄」

• 具重大傷病、免疫不全(含使用免疫抑制劑者)或流感高風險慢性疾病之類流
感患者
• 肥胖之類流感患者(BMI>=30)



• 類流感等群聚事件經疾病管制署各區管制中心防疫醫師認定需用藥者 註：選
填此項者需填寫群聚編號

• 新型A型流感極可能/確定病例之密切接觸者(接觸者名冊經傳染病防治醫療
網區正/副指揮官或其授權人員研判需給藥者) 註：選填此項者需填寫所接觸之個案的法傳
編號

• 動物流感發生場所撲殺清場工作人員(接觸者名冊經傳染病防治醫療網區正/
副指揮官或其授權人員研判需給藥者) 註：選填此項者需填寫禽畜場名稱或編號

12月～3月
• 因應流感季高峰期防治需求之擴大用藥對象



公費流感抗病毒藥劑擴大使用對象

• 擴大使用期間：流感流行季
• 每年12 月1日至隔年3月31日
• 將視每年疫情狀況調整

• 擴大使用對象
• 有發燒之類流感症狀，且家人/同事/同班同學有類流感發病者

• 經醫師評估符合公費流感病毒藥劑使用對象，無需進行快篩，即可依醫師專
業判斷開立公費藥劑
• 公費藥劑使用對象須為本國籍，倘非本國籍人士，除通報流感併發重症及新

型A型流感等法定傳染病患者外，應有居留證（18歲（含）以下孩童其父母
需一方為本國籍或持有居留證



若個案數流感併發症之高風險族群，則不需
快塞，直接提供抗病毒藥物治療

進行快塞，若陽性則提供個案抗病毒藥物治療

不用進行流感檢測，考慮其
他病因和治療方式



Efficacy of Oseltamivir

Journal of Antimicrobial Chemotherapy (2003) 51, 123–129 



Efficacy of Oseltamivir 

Lancet 2000; 355: 1845–50 



Efficacy of Oseltamivir 



Zanamivir

• Zanamivir(10mg BID for 5 days) inhaled early in the course in 
previously healthy adults and children 5-12 years old shortens the 
times to illness resolution and return to usual activities by 1-3 days.
• In individuals with influenza B illness, zanamivir reduces the medial 

duration of fever by 32% from 53 hours to 36 hours, compared to 
oseltamivir



Peramivir

• 何時考慮使用
• Severe hospitalized patients (ICU with organ failure)
• Poor response to the other NAIs

• Poor GI absorption of oral medication
• Lower respiratory tract infection, difficult to using inhaled anti-viral agents

• Avian flu ( H7N9 influenza)

• 通過衛福部藥證，自費使用
• 公費限新型流感，經轄區指揮官同意使用



Favipiravir

• RNA polymerase inhibitor
• 無藥證，限新型流感通報病例使用，經轄區指揮官同意使用
• 具致畸胎性，孕婦及有懷孕可能的婦人禁止使用



Baloxavir marboxil

• 抑制CAP依存性內切酶來終止病毒mRNA的轉錄
• 跟Oseltamivir比較，緩解流感症狀和退燒的程度，無顯著差異
• 抗病毒能力， Baloxavir在抑制病毒數量或者效率上都比對照組

和Oseltamivir來的顯著
• 病毒本身有I38T/M/F取代變異的特性將會使得Baloxavir對於該

病毒的抑制效果較不佳



Clinical data regarding its efficacy have been 
inconclusive; thus, it is not recommended 
for the treatment of influenza infection

N Engl J Med 361;17 



Oseltamivir, amantadine, and ribavirin vs. Oseltamivir

1. Lower nasopharyngeal swab 
polymerase chain reaction at day 3

2. No clinical endpoint improvements, 
including median duration of 
symptoms and duration of fever

Lancet Infect Dis. 2017;17(12):1255

Combination therapy



Vaccine



流感的預防

• 接種疫苗
• 預防流感最有效的方式

• 暴露後預防藥物
• 特殊高風險族群、群聚事件

• 感染管制措施
• 醫療機構、長期照顧機構、人口密集機構

• 個人衛生
• 咳嗽禮節、手部衛生、戴口罩



2021-2022年流感疫苗

• 不活化疫苗
• 四價疫苗
• 6個月以上均接種0.5mL
• 接種劑量與間隔
• 8歲（含）以下首次接種2 劑，且間隔至少4週
• 國小學童集中接種，全面施打1劑，若仍自覺需要，至醫療院所自費接種

第2劑



2021-2022流感疫苗抗原成分

•雞胚胎蛋培養疫苗
• an A/Victoria/2570/2019 (H1N1) pdm09-like virus;
• an A/Cambodia/e0826360/2020 (H3N2)-like virus;
• a B/Washington/02/2019- like virus (B/Victoria lineage);
• a B/Phuket/3073/2013-like virus (B/Yamagata lineage)

•細胞培養疫苗
• an A/Wisconsin/588/2019 (H1N1) pdm09-like virus;
• an A/Cambodia/e0826360/2020 (H3N2)-like virus;
• a B/Washington/02/2019- like virus (B/Victoria lineage);
• a B/Phuket/3073/2013-like virus (B/Yamagata lineage).



Clin Infect Dis 2014 July 15 



Match and Mismatch 
Between the Vaccine 
and Circulating Strains 
of Influenza B Viruses

Clinical Infectious Diseases® 2014;59(11):1519–24



公費流感接種對象（暫定）
• 第一階段

• 醫事人員
• 國小、國中、高中、高職、五專1至3年級學生等
• 65歲以上長者
• 滿6個月以上至國小入學前幼兒
• 衛生防疫人員
• 安養、養護、長照機構
• 禽畜業及動物防疫人員
• 孕婦及6個月內嬰兒之父母
• 幼兒園托育人員及托育機構專業人員(含社區公共托育家園)
• 具有潛在疾病者，包括高風險慢性病人、BMI大於等於30者、罕見疾病患者及重大傷

病患者

• 第二階段
• 50-64歲成人



近5 年醫事人員流感接種率：66-74%



Vaccine Efficacy

(1 - relative risk) x 100
• Relative risk was the ratio of the percentages of vaccine recipients with 

influenza to placebo recipients with influenza(P vaccine/P placebo)

Drugs (2019) 79:1337–1348



疫苗株與當季流行病毒株吻合時，流
感疫苗降低疾病的風險只有40-60%



FLU vaccine 
effectiveness varies 
by type or subtype

在此整合性研究分析中，
H3N2：33％ ; B：54% ; 
H1N1：67%

Ann Intern Med. 2012;156:512-524. 



2019–20 Seasonal Influenza Vaccine 
Effectiveness — United States, 

2019-2020年美國流感季流感疫苗效果45%，
接種流感疫苗可降低快5成流感就醫風險

MMWR / February 21, 2020 / Vol. 69 / No. 7 



流感大事紀

Clin Microbiol Rev. 2013 Jul;26(3):476-92.



Historical path of the development of 
influenza vaccine

Vaccines 2017, 5, 18



https://vk.ovg.ox.ac.uk/vk/inactivated-flu-vaccine

Influenza vaccine in 2020-21 in UK



2020-21公費流感疫苗

• 全面四價
•增加細胞型流感疫苗

疾管局



Disadvantages of egg-based vaccine

Supply of eggs
Egg allergies

Haemagglutinin proteins mutation
H3N2

1. ESMO Open. 2019;4(1):e000481
2. Vaccines. 2018;6(19):E19                

3. NPJ Vaccines.2018;3:44



TIVc/TIVe

Phase 3, randomized, placebo-controlled, multicenter study 
(2007-2008) in the US, Finland, and Poland

18-49yrs

TIVc/QIVc

Phase 3, randomized, double blind, multicenter study (2013-
2014) in the United States

18-64 yrs/ 
>65yrs

TIVc/QIVc

Phase 3, randomized, double blind, multicenter study (2013-
2014) in the United States

4-17 yrs

Phase 3, randomized, observer blind, multicenter study (2017-
2019) in EUR, South America, AST, ASIA

2/3-17 yrs

Cell based influenza vaccine 



Immunogenicity

CBER (USA Center for Biologics Evaluation and Research) /CHMP immunogenicity criteria
• Lower limit of the 2-sided 95% CIs for the percentage of subjects achieving an 

HI antibody titer 1:40 should be 70% and 60% for subjects aged 18 to <65 y 
and 65 y
• Lower limit of the 2-sided 95% CIs for the percentage of subjects achieving 

seroconversion should be 40% and 30% for subjects aged 18 to <65 y and 65 y
• Seroconversion rate 
• HI titer <1:10 → HI titer ≥1:40
• HI titer ≥1:10 → at least a 4-fold increase

Drugs (2019) 79:1337–1348



Efficacy study of TIVc and TIV vs placebo

.
Frey S et al. Clin Infect Dis. 2010;51:997-1004. 

Placebo (n = 3900)

Single IM 
injection

Immunogenicity 
assessment

Study 
completion

GROUP

TIVc (n = 3828)

TIV (n = 3676)

1 21 180–200

TIME (DAYS)

Influenza 
surveillance 

period

Phase 3, randomized, placebo-controlled, multicenter study (2007-2008) in the United States, Finland, Poland



Efficacy of TIVc and TIV against circulating strains 
vs placebo in adults aged 18-49 years

Frey S et al. Clin Infect Dis. 2010;51:997-1004.  

TIVc vs placebo
(n = 3776)

TIV vs placebo 
(n = 3638)
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Seroconversion and seroprotection with TIVc
and TIV vs placebo in adults aged 18-49 years

Frey S et al. Clin Infect Dis. 2010;51:997-1004. 
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Solicited local reactions within 7 days post-
vaccination in adults aged 18-49 years

1. Frey S et al. Clin Infect Dis. 2010;51:997-1004.
2. ClinicalTrials.gov. Available at: https://clinicaltrials.gov/ct2/show/results/NCT00630331?view=results. Accessed May 11, 2019.
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1. Frey S et al. Clin Infect Dis. 2010;51:997-1004. 
2. ClinicalTrials.gov. Available at: https://clinicaltrials.gov/ct2/show/results/NCT00630331?view=results. Accessed May 11, 2019.
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COMPARATIVE TRIAL OF QIVC IN HEALTHY ADULTS

Bart S et al. Hum Vaccin Immunother. 2016;12(9):2278-2288.

Phase 3, randomized, double blind, multicenter study (2013-2014) in the United States

Primary 
objective(s)

Primary: 
To evaluate noninferiority of QIVc vs comparator TIVc 
Secondary: 
• To demonstrate superiority of QIVc against the unmatched B strain in TIVc
• To evaluate immunogenicity of QIVc and TIVc according to CBER and CHMP criteria
• To demonstrate safety and tolerability of each vaccine

Study population Healthy adults (aged 18-64 years) and older adults (aged ≥65 years): N = 2680

Exposure(s) QIVc

Comparator(s) TIV1c (containing B/Yamagata lineage) or TIV2c (containing B/Victoria lineage)



Non-Inferiority

• Upper limit (UL) of the 2-sided 95% confidence intervals (CI) of the 
vaccine group ratio of GMTs (TIV1c or TIV2c divided by QIVc) was 
<1.5
• UL of the 2-sided 95% CI for the difference in SCR (TIV1c or TIV2c 

minus QIVc) was <10%

Drugs (2019) 79:1337–1348



Comparative trial of QIVc in healthy adults

Bart S et al. Hum Vaccin Immunother. 2016;12(9):2278-2288.

Single IM 
injection

Immunogenicity 
assessment

Safety follow-up

GROUP

QIVc (n = 1335)

TIV1c (n = 676)

1 22 181

TIME (DAYS)

TIV2c (n = 669)

Phase 3, randomized, double blind, multicenter study (2013-2014) in the United States



Immunogenicity of QIVc is non-inferior to TIVc on 
seroconversion rates and GMTs in adults 

Bart S et al. Hum Vaccin Immunother. 2016;12(9):2278-2288.
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QIVc induced immune response (seroprotection)
comparable to TIVc in adults

Bart S et al. Hum Vacc and Immuno. 2016;9:2278-2288.
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QIVc induced immune response (seroconversion)
comparable to TIVc in adults
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Superiority of QIVc relative to TIVc against 
unmatched B strains in adults 

Bart S et al. Hum Vaccin Immunother. 2016;12(9):2278-2288.
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Tolerability profiles of QIVc and TIVc were similar 
in adults

1. ClinicalTrials.gov. https://www.clinicaltrials.gov/ct2/show/results/NCT01992094?term=NCT01992094&rank=1&sect=X301256#evnt. Accessed 
March 30, 2019. 2. Bart S et al. Hum Vaccin Immunother. 2016;12(9):2278-2288.
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Local adverse events within 7 days postvaccination 
with QIVc and TIVc in adults aged ≥18 to <65 years 

Flucelvax Quadrivalent [package insert]. Summit, NJ. Seqirus, Inc. July 2018. 
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Local adverse events within 7 days postvaccination 
with QIVc and TIVc in adults aged ≥ 65 years 
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Flucelvax Quadrivalent [package insert]. Summit, NJ. Seqirus, Inc. July 2018. 



Non-egg-based Influenza Vaccines 

Vaccines 2017, 5, 18 



Potential steps and technologies to improve 
influenza vaccines

Microorganisms 2020, 8, 1745 




