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• Epidemic & Pandemic influenza 
• Emergence of pandemic viruses from animals 
• Disease impact and complications

2025/6/10

1

2



Overview of viral structure, 
classification, host range 

Influenza Activity In The World

Worldwide, 3-5 million cases of severe illness and 
about 250,000-500,000 deaths

http://dx.doi.org/10.1016/j.vaccine.2015.08.037; Expert Rev Vaccines 2016;15:751 
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Influenza Activity in Taiwan 

• In the US, influenza is responsible for 
• – 155,000 to 624,000 hospitalizations
• – 18,000 to 95,000 ICU admissions
• – 5000 to 27,000 deaths per year

• Sudden onset of high temperature and debilitating 
systemic symptoms
• In healthy individuals, infection is typically self-limited
• Complications often occur in certain high-risk groups

Among outpatient cases, about 0.5% require hospitalization, of which 7% 
of the patients with serious complications need intensive care, and of 
which the mortality rate is about 20%.

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 
• A型：人畜共通，會感染人類、哺乳動物與鳥類

B型：只會感染人類
C型：感染人類和豬，感染人類後不造成明顯臨床症狀
D型：目前僅主要感染牛隻，對人類是否有致病性

仍未知

Exp Rev Anti-Infect Ther 2016;14:365. Principles and Practice of Infectious Diseases 8th, Mandell, Douglas, Bennett 
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Interpretation
• 季節性流感 (Seasonal influenza) 

• 在人類每年發生季節性流行的流感
• 有效人傳人，有疫苗可供預防

• 禽流感 (Avian influenza) 
• 主要在禽類間流行的流感，分為高病原性與低病原性
• 偶然感染人類，主要為禽傳人，H5N1可能具備有限性人傳人的

能力
• 人類病例多出現於禽類疫情發生處，且多有禽鳥接觸史

• 豬流感(Swine influenza) 
• 主要在豬隻間流行的流感
• 通常很少經由人與人傳播，但2009年H1N1新型流感經過基因重

組後，造成大流行

Taiwan CDC 2023流感防治與疫苗接種政策

Interpretation

• 大流行流感(Pandemic influenza) 
• 如演化出新型流感病毒，人類無免疫力，且可人傳人，導致全球

發生大流行，此疾病稱為「大流行流感」

• 新型A型流感(Novel Influenza A Virus Infections) 
• 指除了每年週期性於人類之間流行的季節性流感（A/H1N1及

A/H3N2）外，偶發出現感染人類的其他A型流感病毒亞型

Taiwan CDC 2023流感防治與疫苗接種政策
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Structure Of Influenza A Virus

Viruses 2018. doi:10.3390/v10090497 

Structure And Life Cycle Of 
Influenza A Viruses

2025/6/10
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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 

Circulating Viruses and Summer Epidemics 
from 2000 to 2017 in Taiwan

Biomed J 2018. doi: 10.1016/j.bj.2018.08.002 
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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 
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Evasion Of Influenza From Immune Response

• A process by which circulating 
influenza viruses are constantly 
changing
• Mutations in haemagglutinin and 

neuraminidase genes
• Annual epidemics of illness

2025/6/10

Antigenic drift Antigenic shift

 A process by which a new influenza 
A virus haemagglutinin subtype is 
introduced 
 Direct introduction of an influenza 

virus from an animal or avian host 
into human, exchange or 
reassortment of gene segments

 With or without an accompanying 
new neuraminidase subtype 

 Lack immunity in population

Antigenic Drift and Antigenic Shift 
of Influenza Virus

Curr Top Microbiol Immunol 2009;333:3 
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Ecology of Influenza Viruses

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

Highly versus Low Pathogenic Avian Influenza 
Viruses (HPAIV vs. LPAIV)

•Typed according to their pathogenicity in chickens
• LPAIVs are maintained in wild aquatic birds almost 

without developing severe clinical signs of the 
disease.  
•The HPAIV phenotype is restricted to H5Nx, H7Nx, 

and H9N2 subtypes that carry a multibasic cleavage 
site in their HA protein and cause up to 100% 
mortality in several bird species. 

Viruses 2018. doi:10.3390/v10090497 
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Transmission  

• MODE OF TRANSMISSION
• Respiratory secretions of infected persons 

• Coughing, sneezing, talking, kissing, nose-finger-doorknob (droplet and 
direct/indirect contact) 

• Droplet: 105 virus particles/mL 
• Incubation period: 1-4 days 
• Period of transmission: shortly before the onset to clinical disease 

up to the 4th or 5th day of illness

Basic Reproduction Number

• Basic reproduction number (R0): 

• The number of secondary cases generated by a typical 
infectious individual when the rest of the population is 
susceptible (ie, at the start of a novel outbreak).  
– The rate of contacts in the host population 
– The probability of infection being transmitted during 
contact 
– The duration of infectiousness.

Clin Infect Dis 2011;52:911. https://www.healthknowledge.org.uk/public-health-textbook/research-methods/1a-
epidemiology/epidemic-theory 
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• Effective reproductive number (Rt)
• The average number of secondary cases per infectious 

case in a population made up of both susceptible and 
non-susceptible hosts
• – If R>1, the number of cases will increase, such as at 

the start of an epidemic. Where R=1, the disease is 
endemic, and where R<1 there will be a decline in the 
number of cases

2025/6/10

Effective Reproduction Number

Epidemic or Pandemic Flu, the Definitions

Epidemic
• An outbreak confined to one 

location, such as a city, town, or 
country (an increase in the 
frequency above its baseline in a 
given time period) 

• Begin abruptly, reaches a sharp 
peak in 2 to 3 weeks, and lasted 5 
to 6 weeks 

• Attack rates in unvaccinated 
populations are estimated to be 
10% to 20% (as high as 40% to 50%) 

• In general, a single strain of 
influenza virus will be the 
predominant

Pandemic
• Global spread of human influenza 

caused by a new influenza subtype 
• Typically associated with the 

emergence of an antigenically 
variant influenza virus toward 
which the population has little or 
no prior immunity 

• Four levels of activity 
(interpandemic, alert, pandemic, 
transition)

Principles and Practice of Infectious Diseases 2020, 9th ed 
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流感大流行的歷史

Taiwan CDC, 2023流感防治與疫苗接種政策_公版

Spanish Influenza
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Recent Pandemics Of Influenza

Principles and Practice of Infectious Diseases 8th, Mandell, Douglas, Bennett; Expert Rev Vaccines 2016;15:751 

2025/6/10
Curr Infect Dis Rep 2018 Aug. doi: 10.1007/s11908-018-0642-9 
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流感大流行的要件及威脅性

• 大流行之要件
• 病毒可有效人傳人
• 人類對此病毒幾乎無免疫力

• 大流行之威脅性
• 依病毒傳染性及臨床嚴重程度評估

Taiwan CDC 2023流感防治與疫苗接種政策_公版

Animal-to-Human Transmission of Influenza A

2025/6/10Occup Med (Lond). 2002 Aug, doi: 10.1093/occmed/52.5.241. Clin Chest Med 2017;38:59 

Since 2013, H5N6、H6N1、H7N4、H7N9、H10N8
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Documented Human Cases And Fatalities 
Caused By Zoonotic Avian influenza viruses

Viruses 2018. doi:10.3390/v10090497

H5Nx、H6N1、H7Nx、H9N2 和 H10Nx

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 

Until 2023/01/27, globally 868 H5N1 cases, 457 died, mortality rate: 53%  
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Confirmed Human Infections/Fatalities With 
LPAIV or HPAIV H7N9 per Wave

Viruses 2018. doi:10.3390/v10090497 

 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），平均每年295起案件總共造成 623 人死亡
（死亡率 38%），不排除該病毒存在有限「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
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2025/6/10農業部動植物防疫檢疫署 禽流感資訊專區

2025/6/10 農業部動植物防疫檢疫署 禽流感資訊專區
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全球禽流感疫情現況

• 112年1月1日至8月17日全球高病原性禽流感（Highly 
Pathogenic Avian Influenza, HPAI）案例計3,126例，其中禽場
案例有906例（28.98%）。

農業部動植物防疫檢疫署 禽流感資訊專區
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國內疫情摘要
• 流感疫情下降，近四週(2023 年第 25 週至第 28 週)流感病毒分

離株型別及占比以 A/H1N1 (69.1%)為多，A/H3N2 (29.8%)次
之

• 本流感季(自 2022 年 10 月 1 日起)累計 451 例流感併發重症病
例 (281 例 H1N1、157 例 H3N2、6 例 A 型未分型及 7 例 B 型)，
其中 94 例死亡

病毒性感染症合約實驗室
流感病毒分型趨勢
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Complications Of Influenza

• Pulmonary Complications
• Primary influenza viral 

pneumonia 
• Secondary bacterial 

pneumonia

2025/6/10

 Non-Pulmonary Complications
Myositis 
 Cardiac complications 
 Central nervous 

complications 
 Reye syndrome 

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

Comparison Between Primary Viral And 
Secondary Bacterial Pneumonia

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

• Children younger than 4 years of age 
• Children with chronic pulmonary (including asthma), 

cardiovascular (except hypertension), renal, hepatic, 
hematologic, or metabolic disorders (including diabetes 
mellitus) 
• Children who are immunosuppressed, including children 

infected with human immunodeficiency virus and those 
taking immunosuppressive medications 
• Children who are receiving long-term aspirin therapy and 

who therefore might be at risk for developing Reye 
syndrome  

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

Higher Risk For Influenza Complications, Adults

• Persons aged 65 years or older 
• Women who will be pregnant during the influenza season 
• Persons with chronic pulmonary (including asthma), cardiovascular, 

renal, hepatic, hematologic, or metabolic disorders (including 
diabetes mellitus) 

• Persons who have immunosuppression (including 
immunosuppression due to medication or human immunodeficiency 
virus infection) 

• Persons with any condition that can compromise respiratory 
function or the handling of respiratory secretions or increase the risk 
of aspiration 

• Persons with obesity defined as a BMI greater than 40 
• Residents of nursing homes and other chronic care facilities

Principles and Practice of Infectious Diseases 2015, 8th,ed 
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Morbidity, Mortality, & Burden Of Influenza

• A typical case of influenza, on average, is associated with 
• 5 to 6 days of restricted activity 
• 3 to 4 days of bed disability 
• 3 days lost from work or school 

• The estimated mean annual influenza-associated respiratory excess 
mortality rate 
• 0.1 to 6.4 per 100,000 individuals in those <65 years of age
• 2.9 to 44.0 per 100,000 in those between 65 and 74 years
• 17.9 to 223.5 per 100,000 in those ≥75 years of age

• Nursing home residents with comorbid conditions are as high as 2.8%
• Direct medical costs of illness account for only about 20% of the total 

expenses of a case of influenza, with a major proportion (30%–50%) 
of the economic impact due to loss of productivity

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

Taiwan CDC
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Epidemiology of influenza

• The basic knowledge of influenza virus 
• Transmission
• Risk groups for influenza complications

2025/6/10

Thank you for listening.
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流感重症

2023.Aug.19

2023/08/19 1

流感併發重症

• 定義
• 案例分享
• 發生率
• 風險因子
• 併發症
• 治療
• 總結

2023/08/19 2
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2023/08/19 3

2023/08/19 4
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流感併發重症 Severe Complicated Influenza

出現類流感症狀後兩週內因併發症(如肺部併發症、神經系
統併發症、侵襲性細菌感染、心肌炎或心包膜炎等)且
需加護病房治療或死亡

2023/08/19 5

2023/08/19 6
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案例
39 歲男性
就醫前一天開始發燒

2023/08/19 7

2023/08/19 8

Conscious drowsy
BP ↓

Cardiac enzymes ↑
Oxygen saturation ↓

Lactate ↑
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92023/08/19

HOW？
流感

重症

102023/08/19

組織灌流基礎
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Tissue Oxygenation:
Oxygen Delivery - Oxygen Consumption
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2020/9/20 常見內科重疾病 11

2020/9/20 常見內科重疾病 12
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氧氣來源

2020/9/20 常見內科重疾病 13

2020/9/20 常見內科重疾病 14
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肺泡-微血管膜的氣體平衡

15

• 空氣和血液間的交換系
統是由肺泡壁的第一型
肺泡細胞及肺泡微血管
的內皮細胞所形成

• 在肺微血管系統的血液
運輸時間 (transit time) 
受右心室的啟動壓力及
肺血管的阻力所影響

• 肺血管阻力 (PVR) 及灌
流:
– 受不同的肺容積影響
– 也受肺的垂直流體靜

力學所影響

2020/9/20 常見內科重疾病

2020/9/20 常見內科重疾病 16
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氧氣輸送

2020/9/20 常見內科重疾病 17

2020/9/20 常見內科重疾病 18
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Cardiac Output

CO ﹦SV×HR

• SV
• Preload
• Contractility

• Environment
• HR

• Rhythm
• Rate

2020/9/20 常見內科重疾病 19

Cardiac Output

Delivery of the Pressure

• Vessel elasticity
• Fluid leakage to 3rd space

2020/9/20 常見內科重疾病 20
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Cardiac Output

Route

• No over-constriction
of feeding vessel

• Lumen patency

2020/9/20 常見內科重疾病 21

Cardiac Output

Preload

• Volume status
• Can fill in

• Chamber can
dilatation

• Feeding vessel
no obstruction

2020/9/20 常見內科重疾病 22
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29

Aspergillosis may occur in the setting of severe Influenza 
infections even among immunocompetent hosts

Influenza was identified as an independent risk factor for 
invasive pulmonary aspergillosis and is associated with high 

mortality.
2023/08/19

• Anatomical alterations: sloughing of respiratory epithelium

✔ H1N1 virus causes more damage to epithelial cells than seasonal influenza
virus

✔ Disruption of mucociliary clearing
✔ Uncovering basal membrane
✔ Reduction of epithelial cytokine response

• Immunological alterations due to influenza, but permissive of Aspergillus
invasive growth:
✔ IFN type 1  IL-27  ->  TH17 
✔ IFN type 2  -> TH17 
✔  IL-8   neutrophil recruitment
✔ H1N1 virus leads to increased & prolonged production of IL-10 in plasma, which affects Th2

response & adaptive immunity mediated by Th2

• Lymphopenia
✔ Leads to alteration in Th1/Th2 balance

• Interference of treatment:
✔ Corticosteroids
✔ Neuraminidase inhibitors

Influenza Influence 
the Defense of Aspergillus

Clin Infect Dis. 2011
Adalja, Infl oth Rep Vir 2011
Expert Rev. Respir. Med. 2015; 9(1): 89–96
Julkunen et al., Vaccine 2000
Guo et al., JCI, 2008
Cole, Clin Sci, 2017
Hagau et al., CC, 2010

302023/08/19
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Pulmonary Aspergillosis for Research 312019/11/11

A 47 year-old man
Farmer
167 cm, 64 kgw

• Type 2 diabetes
mellitus (HbA1c 11%)

Influenza 1 week

Pulmonary Aspergillosis for Research 322019/11/11

• (Day 3) Bronchoscope

• (Day 4) Histopathology：
septated fungal hyphae 
with acute angle 
branching and spores

• (Day 5) BAL GM： 10.17, 
Serum GM： negative

• (Day 6) Culture：
Klebsiella pneumoniae

• (Day 12) Culture：
Aspergillus flavus

31
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332023/08/19

Circulation 
supportNutritional 

support

Renal 
support

Oxygen 
support

2023/08/19 34
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2023/08/19 39

Morbidity and Mortality 402020/6/26

Another Case

朱 X 〤 31629949, 177 cm, 114 kgw
– 45-year-old
– Businessman
– Hypertension
– Alcohol drinking: Whisky occasional
– Betel nuts chewing: ex-, quite for 5 years
– Cigarette smoking: less than 0.5 PPD for 20 

years

39
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Morbidity and Mortality 412020/6/26

• 2019-Feb-19
– Rhinorrhea, Cough, 

Fever
– LMD, Influenza A

• 2019-Feb-22
– Pneumonia
– 署立苗粟醫院

• 2019-Feb-25

– Acute respiratory failure, 
endotracheal 
intubation

– Transfer to our hospital

• 2019-Feb-25
– CMUH ER arrival

• ECMO~

Course

422020/6/26

Summary

Morbidity and Mortality

 Hospital 162 days
 ICU 105 days
 RCC 44 days
 ECMO 69 days (18 + 37 + 

14)
 1st ECMO: 2019-Feb-25 ~ 2019-Mar-14, 

18 days
 2nd ECMO: 2019-Mar-25~ 2019-Apr-30, 

37 days
 Tracheostomy: 2019-Mar-28 

(Hospital D32)
 3rd ECMO: 2019-May-7~ 2019-May-20, 

14 days

 MV 140 days
 Weaned MV, T-piece oxygenation 2019-

Jul-15

ICU 105 days：
 Antibiotics 92 days

 Vancomycin 18 days
 Culin 54 days (11 + 8 + 35)
 Tazocin 11 days
 Colostin 64 days (8 + 58)
 Tigecyclin 65 days
 Teicoplanin 57 days (18 + 

39)
 Sevatrim 6 days
 Meropenam 9 days
 Micafungin 12 days
 Anidulafungin 16 days
 Levofloxacin 20 days

• Acute respiratory failure
• Post inflammation lung fibrosis
• Tracheostomy Tube 

Malposition 
• Severe pneumonia

• Ventilator associated 
pneumonia
• MDR AB pneumonia

• ARDS (Acute respiratory 
distress syndrome)

41
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432023/08/19

結語

• 高風險族群盡速給予抗病毒藥治療
• 長者，嬰幼兒，慢性病患者，肥胖，免疫不全患者

• 進展快速患者盡速給予抗病毒藥治療
• 通報流感重症
• 高度留意次發性侵襲性細菌感染及麴菌

感染
• 支持性療法幫助患者渡過風暴
• 預防勝於治療

2023/08/19 44
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2023/08/19

流感藥物治療與抗藥性

中國醫藥大學附設醫院

陳智皓

US CDC: INFLUENZA(FLU) -1918 HISTORICAL IMAGE GALLERY. AVAILABLE AT:  HTTPS://WWW.CDC.GOV/FLU/PANDEMIC-RESOURCES/1918-COMMEMORATION/HISTORICAL-IMAGES.HTM 1

BIOFIRE DIAGNOSTICS: THE BIOFIRE® RESPIRATORY 2.1 (RP2.1) PANEL. AVAILABLE AT: HTTPS://WWW.BIOFIREDX.COM/PRODUCTS/THE-FILMARRAY-PANELS/FILMARRAYRP/ 2

Except SARS-CoV-2, we still need to concern…

The BioFire® Respiratory 2.1 
(RP2.1) Panel

1
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Outlines   

1。

2。

3。公費

4。

5。

3EUROPEAN CDC: AVIAN INFLUENZA. AVAILABLE AT: HTTPS://WWW.ECDC.EUROPA.EU/EN/AVIAN-INFLUENZA

Section 1

Current statistics of influenza

4
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衛生福利部疾病管制署: 傳染病統計資料查詢系統---流感併發重症 5

台中市
42位

依WHO 5/1至5/14期間監測資料

全球流感仍以A型為主(71.1%): A(H1N1)、A(H3N2)、
B(Victoria)占比約為48.9%、22.2%、28.9%

目前以A(H1N1)為主流

Weapons that we have

Section 2

Current update of anti-
influenza agents

ISTOCK: HTTPS://WWW.ISTOCKPHOTO.COM/SEARCH/2/IMAGE?PHRASE=%E8%97%A5%E7%89%A9 6
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US CDC: INFLUENZA(FLU): IMAGES OF INFLUENZA VIRUSES. AVAILABLE AT: HTTPS://WWW.CDC.GOV/FLU/RESOURCE-CENTER/FREERESOURCES/GRAPHICS/IMAGES.HTM 7

Mechanism of infection Amantadine, rimantadine

Oseltamivir
Zanamivir
Peramivir

Laninamivir

DAS181 (Fludase)

Baloxavir
Favipiravir

Anti-viral agent against influenza (台灣已上市可取得)

8

Oseltamivir
(Tamiflu 克流感、

Eraflu 速克流)

Zanamivir
(Relenza 瑞樂沙)

Peramivir
(Rapiacta 瑞貝塔)

Baloxavir Marboxil
(Xofluza 紓伏效)

Amantadine
(安滿達)

7
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Oseltamivir

藥理機轉: inhibitor of the neuraminidases (NAIs)

適用對象: 成人和兒童（包含足月新生兒）之A型/B型流感治療與預
防;孕婦及哺乳中婦女之首選藥物

製作劑型: 膠囊口服、懸浮液(速克流)

抗藥性問題:

1. Point mutations in the viral hemagglutinin or neuraminidase genes

2. Prevalence: H1N1 (< 3.4%), H3N2 (0.2%); influenza B (0.2%)

3. Immunocompromised patients需特別注意: 17% resistance, prolong 
viral shedding

台灣感染症醫學會: 抗流感病毒藥物使用建議（2021年修訂版）. AVAILABLE AT: HTTP://WWW.IDSROC.ORG.TW/MAGAZINE/HEALTH_INFO.ASP?PEO_TYPE=1&ID=25
MANDELL, DOUGLAS, AND BENNETT'S PRINCIPLES AND PRACTICE OF INFECTIOUS DISEASES, 45, 560-576.E7

10

Zanamivir

藥理機轉: NAIs

適用對象: 5 歲及以上之兒童與成年人之A型/B型流感治療與預防
製作劑型: 吸入粉末劑型

抗藥性問題: influenza A & B all < 1%

注意事項: 不建議用於以下病患
1. 流感肺炎需住院治療者

2. 免疫不全病人流感快篩檢驗陽性

3. 預期無法配合正確使用吸入型者

4. 預期吸入粉末型藥物後可能會出現支氣管痙攣者（如COPD 及氣喘病人）

台灣感染症醫學會: 抗流感病毒藥物使用建議（2021年修訂版）. AVAILABLE AT: HTTP://WWW.IDSROC.ORG.TW/MAGAZINE/HEALTH_INFO.ASP?PEO_TYPE=1&ID=25
MANDELL, DOUGLAS, AND BENNETT'S PRINCIPLES AND PRACTICE OF INFECTIOUS DISEASES, 45, 560-576.E7

9
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Peramivir

藥理機轉: NAIs

適用對象: 成人及兒童之A型/B型流感治療

1. 因昏迷等原因致無法口服克流感/吸入瑞樂沙，可考慮使用

2. 可作為懷疑或確定受oseltamivir 抗藥性流感病毒株感染之
替代藥物

製作劑型: 靜脈注射

抗藥性問題:

1. Oseltamivir 抗藥病毒株對peramivir 感受性亦降低, 但不影響治療結果

2. 就先前的研究來說, 整體抗藥性非常低

台灣感染症醫學會: 抗流感病毒藥物使用建議（2021年修訂版）. AVAILABLE AT: HTTP://WWW.IDSROC.ORG.TW/MAGAZINE/HEALTH_INFO.ASP?PEO_TYPE=1&ID=25
MANDELL, DOUGLAS, AND BENNETT'S PRINCIPLES AND PRACTICE OF INFECTIOUS DISEASES, 45, 560-576.E7

12

Baloxavir Marboxil

藥理機轉: inhibit cap-dependent endonuclease of RdRP

適用對象:成人和青少年(12 歲以上)之A型/B型流感治療與預防

製作劑型: 膠囊口服

抗藥性問題: 臨床資料不多, 但注意I38T/L and E199D等位點變化

注意事項: 

1. 輕度或中度腎功能不全(CrCl>=30mL/min)的患者，不需要調整劑量

2. 乳製品、多價陽離子、制酸劑等製劑會降低吸收

台灣感染症醫學會: 抗流感病毒藥物使用建議（2021年修訂版）. AVAILABLE AT: HTTP://WWW.IDSROC.ORG.TW/MAGAZINE/HEALTH_INFO.ASP?PEO_TYPE=1&ID=25
MANDELL, DOUGLAS, AND BENNETT'S PRINCIPLES AND PRACTICE OF INFECTIOUS DISEASES, 45, 560-576.E7
LAMPEJO T. EUR J CLIN MICROBIOL INFECT DIS. 2020;39:1201–1208

11
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Baloxavir抗藥性

• Treatment-emergent resistance to baloxavir has been observed in clinical trials
• I38T/L and E199D substitutions

US CDC: INFLUENZA(FLU): ANTIVIRAL DRUG RESISTANCE AMONG INFLUENZA VIRUSES. AVAILABLE AT: HTTPS://WWW.CDC.GOV/FLU/PROFESSIONALS/ANTIVIRALS/ANTIVIRAL-DRUG-RESISTANCE.HTM
MANDELL, DOUGLAS, AND BENNETT'S PRINCIPLES AND PRACTICE OF INFECTIOUS DISEASES, 45, 560-576.E7

14

一些老藥

藥理機轉: 

1. Low concentration  inhibit ion channel of M2 protein, inhibit 
virus endocytosis

2. High concentration  increase lysosomal pH, inhibit virus-
induced membrane fusion

適用對象: 僅限A型流感
製作劑型: 口服

注意事項: Resistance observed since 2008–2009

1. Influenza A(H1N1 and H3N2) isolates

2. Highly pathogenic avian H5N1 isolate

3. Influenza A (H1N1)pdm09

抗藥性可達92%!!! 已不建議常規使用

symmetrical tricyclic amines

13
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LAMPEJO T. EUR J CLIN MICROBIOL INFECT DIS. 2020;39:1201–1208 15

Resistance trend

Oseltamivir resistance is rare and zanamivir resistance is extremely rare

台灣感染症醫學會: 抗流感病毒藥物使用建議（2021年修訂版）. AVAILABLE AT: HTTP://WWW.IDSROC.ORG.TW/MAGAZINE/HEALTH_INFO.ASP?PEO_TYPE=1&ID=25
MANDELL, DOUGLAS, AND BENNETT'S PRINCIPLES AND PRACTICE OF INFECTIOUS DISEASES, 45, 560-576.E7
SANFORD GUIDE TO ANTIMICROBIAL THERAPY 2023. 53RD EDITION.

16

Treatment dose and adjustment (現有與有效之藥物)
Baloxavir
(輕症使用)

Peramivir
(輕/重症皆可用)

Zanamivir 
(輕症使用)

Oseltamivir 
(輕/重症皆可用)

用途對象

• 40(含)-80kg:
40mg stat

• 80kg(含)以上: 
80mg stat

• 輕症: 300mg 
stat

• 重症: 600mg 
QD *天數

10mg BID *5 days75mg BID *5 days治療成人

無資料無資料10mg QD *7-14 days75mg QD *7-14 days預防

僅限12歲(含)以
上, 體重40kg(含)
以上之病患使用

• 輕症: 10mg-
12/kg stat (max 
600mg)

• 重症: 無資料

7歲(含)以上: 同成人治
療

• 2周-小於1歲: 3mg/kg BID*5 
days

• 1歲(含)以上: 30mg BID (< 
15kg); 45mg BID (16-23kg); 
60mg BID (24-40kg)

• 40kg以上: 比照成人

治療小兒

無資料無資料5歲(含)以上: 10mg 
QD* 7-14 days

US FDA未通過於 < 1歲的使用預防

15
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兒童流感治療建議 RECOMMENDATIONS FOR THE USE OF ANTI-INFLUENZA AGENTS IN CHILDREN 17

台灣兒童流感治療建議 ---2019年修訂

台灣感染症醫學會: 抗流感病毒藥物使用建議（2021年修訂版）. AVAILABLE AT: HTTP://WWW.IDSROC.ORG.TW/MAGAZINE/HEALTH_INFO.ASP?PEO_TYPE=1&ID=25
MANDELL, DOUGLAS, AND BENNETT'S PRINCIPLES AND PRACTICE OF INFECTIOUS DISEASES, 45, 560-576.E7
SANFORD GUIDE TO ANTIMICROBIAL THERAPY 2023. 53RD EDITION.
ANAESTH INTENSIVE CARE. 2013 JAN;41(1):66-73.

18

特殊狀況下之劑量調整
Baloxavir
(輕症使用)

Peramivir
(輕/重症皆可用)

Zanamivir 
(輕症使用)

Oseltamivir 
(輕/重症皆可用)

用途調整

CrCl >=30: 不需調整
< 30: 無資料

CrCl > 50: 正常劑量
> 31-49: 200mg QD

>= 10-30: 100mg QD
< 10: 100mg stat, then 

15mg QD
HD: 100mg stat, then 

100mg 2hrs after each HD
CAPD: no data
CRRT: no data (請看下⼀⾴)

不需調整CrCl >60-90: 75mg BID *5 days
>30-60: 30mg BID *5 days
>10-30: 30mg QD *5 days
<10(no HD): not suggested
HD: 30mg stat, then 30mg after 

each HD
CAPD: 30 mg stat
CRRT: not data (請看下⼀⾴)

治療腎劑量
調整

無資料無資料不需調整CrCl >60-90: 75mg QD
>30-60: 30mg QD
>10-30: 30mg QOD
<10(no HD): not suggested
HD: 30mg stat, then 30mg after 

each HD
CAPD: 30mg stat, then QW
CRRT: no data

預防

Child A-B 不用調整
Child C 無資料無資料無資料Child A-B 不用調整

Child C 無資料
不分肝劑量

調整

無資料不需調整無資料不需調整不分ECMO

17
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FRONT PHARMACOL. 2020 MAY 29;11:786. 19

Special consideration on CRRT --- current evidences

Peramivir
(輕/重症皆可用)

Oseltamivir 
(輕/重症皆可用)

用途對象

• CVVH: 600 mg QD

• CVVHDF: 600mg QD

• CVVH: 真的無資料

• CVVHD: less than 150 mg q12h

• CVVHDF: less than 150 mg or 75 
mg q12h

治療CRRT
(CVVH, 
CVVHDF)

CVVH: Continuous venovenous hemofiltration
CVVHD: Continuous veno-venous hemodialysis

CVVHDF: Continuous venovenous hemodiafiltration

CRRT: continuous renal replacement therapy

抗病毒藥物治療原則: 疑似或確診為流感

台灣感染症醫學會: 抗流感病毒藥物使用建議（2021年修訂版）. AVAILABLE AT: HTTP://WWW.IDSROC.ORG.TW/MAGAZINE/HEALTH_INFO.ASP?PEO_TYPE=1&ID=25 20

備註治療建議患者狀態
症狀治療輕症患者，無相關風險

如醫護人員「考慮」48小時內給藥輕症患者，且為流感高傳播族
群

不需等檢驗確診「建議」48小時內給藥輕症患者，且為流感重症高風
險族群

不需等檢驗確診立即給藥已出現危險徵兆

法定傳染病請通報立即給藥流感重症者: 生命徵象不穏定/
需入住加護病房之病人

疑似流感群聚感染且有
擴散之虞時

建議投予流感預防性藥物需要投予流感預防性藥物者

19

20



21

流感重症高風險族群

1. 未滿 5 歲幼兒

2. 65 歲或以上成人

3. 具有慢性肺病（含氣喘）、心血管疾病、腎臟、肝臟、神經、血液或代
謝疾病者

4. ⻑期服用阿斯匹靈的兒童和青少年（18 歲或以下），以及感染流感病毒
後可能併發雷氏症候群（Reye syndrome）者

5. 免疫功能不全或使用免疫抑制劑者

6. 任何孕期以及產後兩週內之婦女

7. 肥胖者（BMI ≥30）

8. 護理之家和其他慢性照護機構住⺠
台灣感染症醫學會: 抗流感病毒藥物使用建議（2021年修訂版）. AVAILABLE AT: HTTP://WWW.IDSROC.ORG.TW/MAGAZINE/HEALTH_INFO.ASP?PEO_TYPE=1&ID=25

Section 3

近期為2022更新

公費給付規範、擴大使用條件

教授課程 22
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公費流感抗病毒藥劑使用對象一覽表

適用日期：111 年 12 月 1 日起

衛生福利部疾病管制署: 流感併發重症---公費流感抗病毒藥劑使用對象⼀覽表

24

預防性用藥條件

適用日期：111 年 12 月 1 日起

衛生福利部疾病管制署: 流感併發重症---公費流感抗病毒藥劑使用對象⼀覽表

23
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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：

有類流感症狀，且家人/同事/同班同學有類流感發病者

衛生福利部疾病管制署: 流感併發重症---公費流感抗病毒藥劑使用對象⼀覽表

26

公費流感抗病毒藥劑開立原則

經醫師診察研判符合公費流感抗病毒藥劑使用條件者，無須進行快篩即可視病患
狀況開立適當之公費藥劑

公費藥劑使用對象需為本國籍，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】

針對5歲以上無禁忌症使用對象，優先開立瑞樂沙。

衛生福利部疾病管制署: 流感併發重症---公費流感抗病毒藥劑使用對象⼀覽表

25
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Section 4

Medications 
under 
investigation

教授課程 27

28

Medications under investigation

Spectrum MechanismRoute of administrationDrug 

• Influenza A & B
• Parainfluenza type 

1~3
※對NAI抗藥株有效

SialidaseOrally inhaledDAS181 (Fludase)

Influenza A & B
Certain RNA virus 
(Ebola…etc)
※對NAI抗藥株有效

Inhibit RdRPOral tablet (日本2014開始
使用)

Favipiravir (T-
705, Avigan)

Influenza A & B
※無已知抗藥性

NAIsNasally inhaled (日本
2010已開始使用)

Laninamivir
Octanoate (Inavir)

Influenza A & B
※無已知抗藥性

NAIsOrally inhaled 
experimental 
compounds

Polymeric Zanamivir 
Conjugates

MANDELL, DOUGLAS, AND BENNETT'S PRINCIPLES AND PRACTICE OF INFECTIOUS DISEASES, 45, 560-576.E7

27
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TAIWAN CDC: 公費流感抗病毒藥劑 AVIGAN®(FAVIPIRAVIR)使用⽅案 29

Favipiravir (Avigan®)

無我國藥物許可證，提供新型A型流感通報病例使用
（限於其他抗流感病毒藥物無效或效力不足的情況）且
需由醫院向區管中心申請並經醫療網指揮官同意。

使用對象: 符合疾病管制署公布之新型 A 型流感通報定義者，經
使用克流感及瑞樂沙等流感抗病毒藥劑治療無效，且經醫
師評估及病患/家屬同意使用者。

動物試驗顯示有致畸胎之風險，兒童、已知/準備懷孕者皆不可使用、
應停⽌哺餵⺟乳、用藥期間及用藥後 7 天應避孕及避免性行為

老人、痛風患者或有痛風病史者、高尿酸血症者、肝功能不良或腎功能不良
者，需慎重投藥

Avigan商品名

口服劑型, 淡黃色膜
衣錠, 200mg/tab

使用途徑

每日使用兩次，
第⼀天每次
1600mg，第二
日開始每次
600mg，共5天

使用⽅式

感謝您的聆聽！
Email address: 024772@tool.caaumed.org.tw

29
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112年流感疫苗教育訓練
流感疫苗：接種、冷鏈及疫苗

不良事件通報與處理
許玉龍醫師

中國醫藥大學兒童醫院兒童感染科
2023.08.19
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Thanks for Your Attention
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