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Influenza Activity In The World

[ One season [37] M 1-2 seasons + yr round activity [16]
[ Two seasons [17] [ No data / NA [154]

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

Viral Gene segment
- Orthomyxoviridae family ER&HEER 0 77 oo
. o Hemagglutinin > s proteins
- EXISZ8E(A - BRI 7E(C - DE)ER
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
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Structure and Life Cycle Of
Influenza A Viruses

Lipid envelope derived from host cell b

Protein
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Host receptors
3- or a2,6-linked sialic acid)

Polymerase
complex

Nature Reviews | Microbiology
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Human Seasonal Influenza Virus

Types SUbtypes Clades (Groups) Sub-Clades (sub-Groups)
[Select Examples] [Select Examples]

* A(HIN1) peesmes) * 65.] DI . o5 1A
* Influenza A‘
* A(H3N2) q * 3C.2a,3C.3ammmmmmn) © 3C.2al; 3C.2a2; 3C.2a3;

3C.2a4

(Influenza virus types A&B cause most
human illness and the flu season)

* Influenza B_

* VIA mes) . yia.1; VIA.2; VIA3
* Y1,Y2, Y3mmmmmmms) - None

 Subtypes in influenza A virus
— 18 hemagglutinin (HA) & 11 neuraminidase (NA)
* Lineages in influenza B virus: Victoria and Yamagata

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



Interpretation
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Interpretation
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Differences among Influenza A, B
and C Viruses

_ Influenza A Influenza B Influenza C

Genetics 8 gene segments 8 gene segments 7 gene segments
Natural host range Humans, swine, equine, Humans only Humans and swine
birds, marine, mammals
Epidemiology Antigenic shift and drift ~ Antigenic drift only; two  Antigenic drift only;
main lineages cocirculate multiple variants
Clinical manifestations May cause large Severe disease generally  Mild disease without
pandemics with confined to older adults ~ seasonality
significant mortality in or persons at high risk;
young persons pandemics not seen

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



Antigenic drift and Antigenic shift

(A)

UL v ey
IAV-WT IAV-Variant
(B)

| :"\‘
s
\ Cytosolj Virus-Z

Infected Host Cell IAV-Reassortant

Virus-Y

Viruses 2018. doi:10.3390/v10090497



The Mechanisms of Immune Evasion and Viral Evolution

Antigenic Drift

Mechanism: Gradual accumulation of point

mutations in HA and NA genes.

Virus Types: Occurs in Influenza Types A & B.

Epidemiological Result: Drives annual, seasonal

inter-pandemic outbreaks. Evades partial

population immunity.

|AV-Variant

Antigenic Shift

* Mechanism: Direct introduction from an animal
host, or sudden exchange/reassortment of gene
segments (with or without a new NA subtype).

« Virus Types: Exclusive to Influenza Type A.

 Epidemiological Result: Introduces a completely
novel HA subtype. The population lacks immunity,
resulting in global pandemics.

Virus-Z
|IAV-Reassortant




Antigenic Drift and Antigenic Shift
of Influenza Virus

u HIN1
antibodies
HIN1
« H3N2
antibedies

new HA subtype

ok )

Pandemic influenza virus:

1. Contained a new HA subtype
2. Aquired efficient transmissibiity
H2. H4, HS5, H6, HT7, H8 Siong vy

H9, H10, H11, H12, H13,
H14, H15, H16

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



Geographic Scope

Virology & Immunity

Disease Kinetics &
Staging

Population Impact
(Attack Rates)

Epidemic

Confined to a specific location (city,
town, or country). Represents an
increase in frequency above
baseline in a given time period.

Predominantly caused by a single
established strain of influenza virus.

Begins abruptly, reaches a sharp
peak in 2 to 3 weeks, and lasts 5 to 6
weeks.

Estimated at 10% to 20% in
unvaccinated populations (can reach
as high as 40% to 50%).

Pandemic

Global spread of human influenza.

Caused by a new influenza subtype
(antigenic variant) toward which
the population has little or no prior
immunity.

Progresses through four distinct
levels of activity: interpandemic,
alert, pandemic, and transition.

Widespread human transmission
facilitated by the complete lack of
baseline population immunity.

WHO Pandemic phases

" Pandemic phase
ert phase Transition phase

demic | Interpandemic phase
« { RISK ASSESSMENT } >

Principles and Practice of Infectious Diseases 2020, 9th ed



WHO Influenza Pandemic Phases

FiR AR PESER
Phase 1 REEYRRRERREANE -
Phase 2 YRR ESEFEEEEYEERE - EENAERE  BEXRITEREES - ENYIRRERE
/] -m:"J'b
S YK ALE-B)ABRERRB SN AER ROV BERE - BaRBEAE S
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Phase 4 VSN ASB-EIARRERREBEEAEBA » WBEFBEEHLERT FBABA
Phase 5 EE—WHORE A » B2E(Z)U LBRFRBEEFBIEHERT -
B2t AJBRNR
Phase 6 FEMWHOEEA » BEFZLEFETHERT
Post-peak ERERBERIHER I ARTINIEERESIEZT - JEEBMRIT
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2026/8/13

WHO Pandemic Influenza Phases (2009)

TR B E HlE

https://www.cdc.gov.tw/uploads/files/4c6e5d73-12a1-4b7a-b9a1-486c0c118629.pdf
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« Pandemic Severity Assessment Framework (PSAF)

Taiwan CDC 202377858 /2 EEREI R IR



Pandemic Severity Assessment
Framework (PSAF)

FESR S Severity of pandemic PSAF
e Very high severity (very severe to

) Z=EL
1918 AP Rk extreme pandemic) D
1957 =Mtk High severity (severe pandemic) B

sofloidon Moderate to high severity (moderate to

SHA Rl
1968 &FEMR severe pandemic) B
2009 H1N1:7 R Low to moderate severity (mild to A

moderate pandemic)

Taiwan CDC 2023778108 /& EREI R 2Nk



20XX

H1N1 H2N2 H3N2 H1N1 H1N1 H5N1?
(Spanish flu) (Asian flu) (Hong Kong fiu) (Russian flu)
H7N9?

Direct adaptation: Reassortment Reassortment Re-emergence Reassortment Direct adaptation
mutation of or
(bird) (bird—human) (bird-human) H1N1 strain (bird-pig-human) reassortment?

TRENDS in Microbiology

4~5FBART | B200BAS%ET | 100BASKET | 70BAEC | #BBLSBANLLC

Taiwan CDC, 202377 B[, GBI B R EUTR A h
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Reassortment History of
Human Pandemic
Influenza Strains

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



Ecology of Influenza Viruses

Influenza A virus Influenza B virus Other influenza viruses

Wild birds Humans
H1-H4

Aquatic H7
mammals H10

HIN1 H3N2

(H2N2) ?
H1 ?
H13
Bats Influenza C virus Experimental animals
?
H17N10
H18N11 H1.H3
H5, H6, H7
H9, H10
H5, H7
H9, H10
H1-H13
H3N8 N1-N9 HIN1/2
H7N7 H2N3 H3N2
Influenza D virus
HS5N
e H5N1 Domestic and wild animals ?
H3N2
H3N8
HIN1
H3N2
H5N1
HIN1, H3N2
H5N1, HON2
H10N4 Nat Rev Microbiol. 2019 Jan. doi: 10.1038/s41579-018-0115-z

H5N1 ~ H5N6 ~ H6N1 - H7N2 ~ H7N3 ~ H7N4 -~ H7N7 ~ H7N9 ~ HON2 - HION7 #1 H10N8



LPAIV / HPAIV

Low Pathogenic Avian Influenza
Viruses (LPAIV)

Maintained in wild
\ .

aquatic birds

Iml Almost without
v developing severe clinical

signs of the disease.

Highly Pathogenic Avian Influenza
Viruses (HPAIV)

Restricted to H5NX,
H7Nx

Cause up to 100%
mortality in several bird
species.

Viruses 2018. doi:10.3390/v10090497



Animal-to-Human Transmission of
Influenza A

Subtype

1976 H1N1 Swine to human Respiratory (200/1)
1977 H7N7 Seal to human Conjunctivitis
1993 H1N1 Swine to human? Mild respiratory
1995 H7N7 Avian to human Conjunctivitis
1997 H5N1 Avian to human Respiratory
1999 HIN2 Avian to human Mild respiratory
——H7N9/China
H5N1/HongKong, China —H7N3/Canada pH1N1/America
N— H10N8/China
HIN2/HongKong, China lr 10N7/Egypt — Amen - I
H7N2/America || H5N2/Japan H5N6/China
l H1N1v/China
RS L J L J | J L J | L J L J L J | L J | J L] | J L] l | J .’
§§§§§§§§$§§§§§§§$§§§§

Since 2003, # AIV » {»]4- HZN2 ~ H7N3 ~ H7N7 ~ HON2 f= HION7%) § B RIE & I K & e 4 58 %
Since 2013, H5N6 ~ H6N1 ~ H7N4 ~ H7N9 ~ HIN2 ~ HI1ON8S A%~ f6 A it (T 4 A A F AR I REL %

2026/8/13 . _
Occup Med (Lond). 2002 Aug, doi: 10.1093/occmed/52.5.241. Clin Chest Med 2017;38:59



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

China
(43/32/0)
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Thailand
(19/8/0)

Nigeriar £ 3
(2/0/0) J

Cambodia
(39/19/0)

Case-fatality risk from 33% ~100%

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%. Lancet Infect Dis 2016; 16: e108
World Health Organization



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

Jul 2005-0Oc¢t 2020

Nov 2020-Oct 2023
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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
2026/8/13
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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.

European Centre for Disease Prevention and Control, Solna, Sweden
www.ecdc.europa.eu

World Health Organization Avian Influenza Weekly Update Number 1029

2026/8/13


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

Documented Human Cases And Fatalities
Caused By Zoonotic Avian influenza viruses

Canada UK The China
HSN1 (1/1) Italy H7N7 (1/0) itharkints Azerbaijan Iraq Pakistan H5N1 (53/31); H5N6 (19/6)
H7NS9 (2/0) H7N7 (3/0) H7N3 (1/0) H7N7 (89/1) HS5N1 (8/5) H5N1 (3/2) H5N1 (3/1) H7N9 (1622/623 ); H7N4 (1/0)
H7N3 (2/0) H7N3 (4/0) HIN2 (21/0); H1ONS8 (3/2) y

Laos
H5N1 (2/2)

[/

Vietnam
H5N1 (127/64)

‘37

Taiwan
HEN1 (1/0)

" Thailand
> H5N1 (25/17)
Ly
HS5N1 (359/120) L4 Djibouti
HIN2 (4/0) H5N1 (1/1)
A 5~1 (56/37)

Bangladesh

HS5N1 (8/1) Malaysia
HON2 (2/0) H7N9 (2/0)
v ;

Australia
H10N7 (7/0)

Myanmar Indonesia
H5N1 (1/0) HSN1 (199/167)

H5Nx ~ H6N1 ~ H7Nx ~HO9N2 F1 H10Nx
HAf1HSNL ~ H5N6 ~ H7NOFTH10NSHYR L

Viruses 2018. d0|:10.3390/v10090497

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



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

 Wave | Period | Phenotype m Fatality rate

1 February 2013-September 2013 LPAIV 34%
2 October 2013-September 2014 LPAIV 306 131 43%
3 October 2014—September 2015 LPAIV 219 102 47%
4 October 2015-September 2016 LPAIV 114 47 41%
5 October 2016—September 2017  LPAIV/HPAIV 848 295 35%
6 Since October 2017 LPAIV/HPAIV 4 3 75%

® The human pathogenic H7N9 is derived from multiple
reassortments between AIV H7N9 (NA), H7/N7 (HA), and HON2
(internal proteins coding gene segments) in domestic ducks and
chickens

® 5 2013 LK « ok /73K LPAIV A HPAIV H7N9 - 5816256 AR
¢ ( LPAIV H7N9 : 159341 - HPAIV H7N9 : 3241 ) %#?ﬁ)ﬁ 623 A
SET (ETE38% ) - ZmsaFERR " ABA 1 HIEET]

Viruses 2018. doi:10.3390/v10090497
World Health Organization



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. d0i:10.3390/v10090497



Avian Influenza in Taiwan

S2EbNERXEESR H5N2 & H5N1 2 BREHK -
MEERBE  Baia8285HIRIEE RS - BIHS5 @3l
(45502 H5N1 & H5N2 89 2.3.4.4b 7% ) REEEMRITER -

H5N1 H5N2 H6N1
RN SR EEEEEARL.  oaSTCERREREGE 200 FRESHHR MR
T Y 0-@ [ 200RR R O wtsamm

FERFRREARENINGS  EONTREBMREEANE  BIOGSIHERRLRNE B
RERERR % FIRTRBERE () B OEL o IR RS 255 o
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Taiwan CDC
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Seasonal circulation and endemic
influenza in Taiwan 2024-2025

Epidemiological dynamics indicate a winter surge driven by social
mobility and A/HIN1 dominance

§
Epidemic Visual Curve
1 Tﬂﬂ? Peak: Early 2025
Catalyst: Chinese New Year — driven by
/ \ increased social activity and travel.
Late November December January February March

Microbiology Split-Panel

Influenza A/H1N1

Dominant Strain (2024-2025)
H1IN1pdmO9

Influenza A/JH3N2

Co-circulating Strain

2026/8/13 Taiwan CDC 2026



Seasonal circulation and endemic
influenza in Taiwan 2024-2025

Systemic Strain Threshold Graphic
Early 2025 ER visit data

20% Surge Peak:
Mid-February 2025

15%

Epidemic Threshold: 11.0%

10%

5%

0%
Jan Feb Mar

Emergency room visits for influenza-like iliness (ILI)
exceeded baseline epidemic limits in early 2025.

2026/8/13

Causal Funnel: Severe Outcomes & Mortality

m— p—
EE High ILI Case Volume
[T

V

Surge in Severe Influenza
Cases & Related Deaths

;

& Fatal cases are significantly
concentrated in
/f/ unvaccinated individuals

*Data sourced from national surveillance reports.

Taiwan CDC 2026



Dominant Strain Circulating Globally and in
Taiwan in 2025-2026 Influenza Season

T subclade K (K9%)

ABLRERARLL H3N2 -
H 3 N ABHLY o AItE J.2.4.1
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) it 8¢ o B FER0E | BARAE
17 3 & 2 0 0.50 0.00
36 & 5 0 0.75 0.00
7-18 3% 14 1 0.57 0.04
19-24 & 3 0 021 0.00
25-49 & 23 3 0.27 0.03
50-64 3%, 46 2 0.87 0.04
65 3% A E 165 21 3.61 0.46
48t 258 27 1.11 0.12

Taiwan CDC




Complications Of Influenza

Pulmonary Non-Pulmonary
Complications Complications

Primary influenza % =¥ JV'

viral pneumonia .
Cardiac

complications

lfé%ﬁ Secondary bacterial @ @7_

o pneumonia
o Central nervous

complications

Myositis

Reye syndrome

20269@%§p|es and Practice of Infectious Diseases 2015, 8th,ed



Higher Risk For Influenza Complications, Adults

T [o

Care Facilities

o 4

inEEE Age =65
g (m )

Pregnancy

i o

BMI > 40 Chronic Systemic

a O

Airway/Aspiration Immunosuppressed

\

2026/8/13 Principles and Practice of Infectious Diseases 2015, 8th,ed



Higher Risk For Influenza Complications, Children

Demographic Systemic Immunological Pharmacological

Age younger than Chronic pulmonary Immunosuppressed Long-term aspirin

5 years. (asthma), cardiov- (HIV or therapy (Reye
ascular (excluding immunosuppressive syndrome risk).
hypertension), renal, medications).
hepatic, hematologic,
or metabolic
(diabetes) disorders.

2026/8/13 Principles and Practice of Infectious Diseases 2015, 8th,ed



Morbidity, Mortality, & Burden Of
Influenza

Mortality Risk Compounds Exponentially in Aging
and Institutionalized Populations

T 17.9t0 223.5
3E= l:@:l
98 = —]
2%3 gle8olg
@ =3 ooo
B2E O euum |O
S8o 0 O
E Ea L ! |
358
ES T o
58 Up to 2.8%
S & 0.1t0 6.4 1
s 6 Comorbidity Impact

off T\o Rate among Nursing

Home Residents.
<65 years 65 to 74 years >75 years
I N
Risk escalates rapidly with advanced age and institutionalized comorbidity,
demanding targeted clinical intervention.
A NotebookLM

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



Morbidity, Mortality, & Burden Of
Influenza

The Individual Clinical Journey The Economic Reality
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The major driver of
economic impact
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The true cost of the flu is hidden in the severe restriction of human output and daily functioning.
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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.

Thank you for listening.



	投影片 1: The Epidemiology  &  Burden Of Influenza
	投影片 2: Outlines
	投影片 3: Influenza Activity In The World
	投影片 4: Influenza Classification
	投影片 5: Influenza Classification
	投影片 6: Structure and Life Cycle Of Influenza A Viruses
	投影片 7: Human Seasonal Influenza Virus
	投影片 8
	投影片 9
	投影片 10: Differences among Influenza A, B and C Viruses
	投影片 11: Antigenic drift and Antigenic shift 
	投影片 12
	投影片 13: Antigenic Drift and Antigenic Shift of Influenza Virus
	投影片 14
	投影片 15: WHO Influenza Pandemic Phases
	投影片 17: 流感大流行的要件及威脅性 
	投影片 19: Pandemic Severity Assessment Framework (PSAF)
	投影片 20: 流感大流行的歷史
	投影片 21
	投影片 22: Ecology of Influenza Viruses
	投影片 23: LPAIV / HPAIV  
	投影片 24: Animal-to-Human Transmission of Influenza A
	投影片 25: Geographic Distribution Of Human H5N1 Infection by Outcome, May, 1997, to April, 2015
	投影片 26
	投影片 27: Key H5N1 Human Case Data (Through Early 2026)
	投影片 28: Documented Human Cases And Fatalities Caused By Zoonotic Avian influenza viruses
	投影片 29: Confirmed Human Infections/Fatalities With LPAIV or HPAIV H7N9 per Wave
	投影片 30: Avian-Originated Influenza Viruses Transmission
	投影片 31: Avian Influenza in Taiwan
	投影片 33
	投影片 34
	投影片 36: Seasonal circulation and endemic influenza in Taiwan 2024-2025
	投影片 37
	投影片 38
	投影片 40
	投影片 41
	投影片 43: Complications Of Influenza
	投影片 44
	投影片 45
	投影片 46: Morbidity, Mortality, & Burden Of Influenza
	投影片 47: Morbidity, Mortality, & Burden Of Influenza
	投影片 48: Take Home Message

