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Overview of viral structure,
classification, host range

Influenza Activity In The World

. Legend

[ 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 250,000-500,000 deaths

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




Influenza Activity in Taiwan

Severe Complicated Influenza , Nationwide, Indigenous
and Imported , Month 07/2008 - Month 06/2019
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Among outpatient cases, about 0.5% require hospitalization, of which 7%
of the patients with serious complications need intensive care, and of
v . . .
w which the mortality rate is about 20%.
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L. . NI e Viral Gene segment
* Orthomyxoviridae family IFZ55 R 55+ Newamindase OMOIPe ENA e
S, B ) -Polymerase
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* Enveloped RNA virus R 4 W protein

— Approximately 80—-120 nm in diameter
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Exp Rev Anti-Infect Ther 2016;14:365. Principles and Practice of Infectious Diseases 8th, Mandell, Douglas, Bennett




Interpretation

« ZEIMERE (Seasonal influenza)
 EABBFREFEHHERTHIME
s AUANEBEAN - BEEOHETERN
« B (Avian influenza)
c TEEBE[RTOMEK - 2 RSHEREEERRYE
. ﬁffﬁkn’%/\iﬁ CEFERBEA  HNTIEEEBREEABEAN
At
s NERAIZHENBEREREE  HZAEREESE
« 38 B (Swine influenza)
s TEAEEEBRITHRE
 BERVELHABEAGERE - B2009FEHINTFE R RERE
A& - BT

Taiwan CDC 2023t [l/j 76 BL7% i HERRECR

Interpretation

o KRITARE (Pandemic influenza)
« MEEEMERERS - AEREE ] - BoABA - EREIK
BERRT - IERER T ARITRE
« FALATLREL(Novel Influenza A Virus Infections)
«JER T BEBBEUERANEBEZBRITWESHERE ( A/HINTE
A/H3NZ2 ) S - BEEHIREEE A B EMATR RS A

Taiwan CDC 2023t gy & Sy i PEREECR




Structure Of Influenza A Virus

Hemagglutinin (HA) I
(1-18 subtypes)

Matrix protein 1 (M1) O
Matrix protein 2 (M2) ||

(NA)
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viral Ribonucleoprotein Complex (VRNP)

Viruses 2018. doi:10.3390/v10090497
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Structure And Life Cycle Of
Influenza A Viruses

Lipid envelope derived from host cell b

M2

a
identified
proteins

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]

* 6B.1 - 6B.1A
+ 3C.2a,3C3a 3C.2al; 3C.2a2; 3C.2a3;

3C.2a4

+ A[HINI)

* Influenza A D

(influenza virus types A&B cause most
human iliness and the flu season)

* Influenza B_

¢ V1A + V1A.1;V1A.2; VIA.3

* Y1,Y2,Y3 * 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
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Circulating Viruses and Summer Epidemics
from 2000 to 2017 in Taiwan

Circulating 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
viruses =01 =02 =03 04 05 =06 =07 08  -09 =10 -1 =12 =13 -14 -15 =16 =17 I8

Influenza A v v v v v ' v
HINI

Influenza A v v (@) (@) Q (@] v ' v 7O
H3N2

Influenza B v O v v 4 v

+ Dominant virus
(O Summer epidemic (¢.g., an epidemic wave of influenza B viruses in summer 2002 following the 2001-02 flu scason)

Biomed J 2018. doi: 10.1016/j.bj.2018.08.002
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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

13

Antigenic drift and Antigenic shift

% -
IAV-Variant

| Virus-Z
Infected Host Cell IAV-Reassortant

Viruses 2018. doi:10.3390/v10090497
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Antigenic drift

* A process by which circulating
influenza viruses are constantly
changing

* Mutations in haemagglutinin and
neuraminidase genes
* Annual epidemics of iliness

Antigenic drift Type A& B

Antigenic shift Type A only

Evasion Of Influenza From Immune Response

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

Point mutation Inter-pandemic outbreaks

Reassortment Pandemics
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H2. Ha, HS, HE, H7, He
H9, H10, H11, H1Z, H13,
H14, H15, H16

mammallan hosts

antigenic shift

Antigenic Drift and Antigenic Shift
of Influenza Virus

wHINT
antibodias

HIN1
o H3NZ
antibodios

Pandemic influenza virus:

1. Contained a new HA subtype

2. Aquired eficient ransmiss bty
amang humars

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

Influenza A virus Influenza B virus Other influenza viruses
Wild birds Humans
H1-H4 ?
Aquatic H7
mammals ~ H10 H1-H16 HIN1 H3NZ
N1-N9 (H2N2)
H1 ?
H13
Bats Influenza C virus Experimental animals
?
H17N10
H18N11 H1.H3
Hs, H6, H7
Ha, H10
HS, H7
H9, H10
" H1-H13
m’:? N1-N9 HIN1/2

H2ZN3 H3N2

Influenza D virus

H5N1
HEN1 Domestic and wild animals ?
H3N2
H3N8

HIN1
H3N2
H5N1

HIN1, HIN2
H5N1, HINZ
H10N4 Nat Rev Microbiol. 2019 Jan. doi: 10.1038/s41579-018-0115-z

H5N1 ~ H5N6 ~ H6N1 ~ H7N2 ~ H7N3 ~ H7N4 ~ H7N7 ~ H7N9 ~ HIN2 ~ H10N7 #{1 H1ION8
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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 HIN2 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: 10° 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

.S tan 6 %S,
& a®s 'a o B .
+ » Infectious Droplet )

. Nuclel

"% s ees ®

. .
LA
Small
i Drﬂrle:l.
0-. ."b'n
* e @ . .‘..
1-3 Feet 3-5 Feet 5-160+ Feet

Nelson KE, Infectious Disease Epidemiology, 2™ ed . Principles and Practice of Infectious Diseases 2020, 9" ed,
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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

20



Effective Reproduction Number

* 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

21
Epidemic or Pandemic Flu, the Definitions
Epidemic Pandemic
* An outbreak confined to one * Global spread of human influenza
location, such as a city, town, or caused by a new influenza subtype

country (an increase in the
frequency above its baseline in a
given time period)

* Typically associated with the
emergence of an antigenically
variant influenza virus toward

* Begin abruptly, reaches a sharp which the population has little or
peak in 2 to 3 weeks, and lasted 5 no prior immunity
to 6 weeks * Four levels of activity

* Attack rates in unvaccinated (interpandemic, alert, pandemic,
populations are estimated to be transition)

10% to 20% (as high as 40% to 50%)

* In general, a single strain of
influenza virus will be the
predominant -  Pandemic phase

WHO Pandemic phases

phase Transition phase J
Interpandemic pl

Principles and Practice of Infectious Diseases 2020, 9th ed
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MBEARITHESE

1918 1957 1968 1977 2009 20XX
H1N1 H2N2 HaN2 H1NT HIN1 H5N1?
(Spanish flu) (Asian flu) (Hong Kong fiu) (Russian flu) o
H7N9?

Direct adaptation: Reassortment Reassortment R g ent Direct ]
mutation of or
(bird) (bird—human) (bird-human) H1N1 strain (bird-pig-human) reassonment?

TRENDS in Miorobioiogy

4A~S5FBART | @200BARET | 100BAKELT | 70BART | @BB18EARL

Taiwan CDC, 2023 [EU/5) 6 8Ly S BEFRETR_L0hR
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Spanish Influenza

AL TS "R
. FROM INFLUENZA '
This 1s Batimate For World For,
} o Past 12 Wnlh.

RECALLS BLACK DEATH

s o
“Flu Five |Times Deadlier
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Recent Pandemics Of Influenza

Influenza virus
discovery, 1933

| 4

H3N2

H2N2 (A2)

| HINT (Ag) [HinNT @&
[

r

H IR HINT (SH1N1)

1

b o o o pH1N1

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
]

Ll Il 1 Ll Ll 1l 1l

T T T LI LI I UL 1 1 LL
1918 1947 1957 1968 1977 2009

During inter-pandemic seasons, the estimated attack rate ranges
between 5% and 10% in adults and 20% and 30% in children

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

H5
H7
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Pandemic phase

Preparedness.

Severity of pandemic PSAF

Very high severity (very severe to extreme of the potential impact of an influenza pandemnic:
pandemic) 1

B :
1957 SRS Highseverty (severe pandemic) B
¥
¥
Low to moderate severity (mild to moderate " -
2009 HINT itk pandemic) A Scaed maason o chnicatsevety

Taiwan CDC 20237t {7775 B0 i HERRBUR /SR
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Animal-to-Human Transmission of Influenza A

Subtype Source of infection Symptoms

1976 H1N1 Swine to human Respiratory
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 HON2 Avian to human Mild respiratory
H7N9/China
H5N1/HongKong, China H7N3/Canada pH1N1/America
H7N7/UK [ HoN2/HongKong, China 10N7/Egypt Hiona/china
1 'HTNZJAmerIca A H3N2vtAmenca H::::cnmaman_ China
na
AR S { . l R , | l H1?1v.’c-hlna‘-
FELETTIFTETS LSS &L

Since 2013, H5N6 ~ H6N1 ~ H7N4 ~ H7N9 ~ H1ION8

Ogeup;Med (Lond). 2002 Aug, doi: 10.1093/occmed/52.5.241. Clin Chest Med 2017;38:59
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Documented Human Cases And Fatalities
Caused By Zoonotic Avian influenza viruses

Canada uk China
HSN1 (1/1) Italy HINT (1/0) The Azerbaijan I Pakistan HSN1 (53/31); HSNG (19/6)
H7NS (2/0) HIN7 (3/0) HTN3 (1/0) HINT (E8/1) HSN1 (8/5) HSNI (3/2) HSN1 (3/1) H7NS (1622/623 J; H7NA (1/0)
H7N3 (2/0) HN3 (4/0) HINZ (21/0); H1ONS (3/2)

Egypt
HSN1 (359/120) r Dijibouti
HIN2 (4/0) HSN1 (1/1)
HI1ONT (2/0) :
Bangladesh

HSN1 (8/1)
HIN2 (2/0)

Australia
H5N1 (1/0) H5N1 (199/167) H10N7 (7/0)

H5Nx ~ HEN1 ~ H7Nx ~ HON2 F1 H10Nx
Viruses 2018. doi:10.3390/v10090497
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Geographic Distribution Of Human H5N1 Infection
by Outcome, May, 1997, to April, 2015

China
(43/32/0)

Thailand
(19/8/0)

Cambodia
(39/19/0)

i Case-fatality risk from 33% ~100%

Until 2023/01/27, globally 868 H5N1 cases, 457 died, mortality rate: 53%

Lancet Infect Dis 2016; 16: €108
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Confirmed Human Infections/Fatalities With
LPAIV or HPAIV H7N9 per Wave

| Wave | Period | Phenotype m Fatalities | 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), H7N7 (HA), and HIN2 (internal proteins coding gene segments) in domestic
ducks and chickens

® E 2013 FLIZK » 5C82 7 7K LPAIV T HPAIV H7N9 » F£A 162501 AEE: (LPAIV
H7N9 : 1593f] » HPAIV H7N9 : 321 ) - EFi%f:EZ%t?JﬁF%E/iEL& 623 AFETC
(FETE38% ) - AHREZmBEERIR " ABAL WEES

Viruses 2018. doi:10.3390/v10090497
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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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Complications Of Influenza

* Pulmonary Complications = Non-Pulmonary Complications
* Primary influenza viral = Myositis
pneumonia = Cardiac complications
* Secondary bacterial = Central nervous

pneumonia complications

= Reye syndrome

2025/Pinciples and Practice of Infectious Diseases 2015, 8th,ed
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Comparison Between Primary Viral And
Secondary Bacterial Pneumonia

_ Primary viral pneumonia Secondary bacterial pneumonia

Setting Cardiovascular disease; pregnancy; Adult and children
young adult

Clinical history Relentless progression from classic Improvement, then worsening after 3-day
3-day influenza influenza

Physical examination Bilateral findings, no consolidation Consolidation

Sputum bacteriology Normal flora Pneumococcus, Staphylococcus,
Haemophilus influenzae

Chest radiography Bilateral findings Consolidation

Detection of virus Yes Not always

Response to antibiotics No Yes

Mortality High Variable

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
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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
* 5to 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
* 0.1to 6.4 per 100,000 individuals in those <65 years of age
* 2.9to 44.0 per 100,000 in those between 65 and 74 years
* 17.9 to 223.5 per 100,000 in those 275 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
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RESHR EREELERRETC R4
2022/10/1 % 2023/7/31
F@eR | AbIH | ATH | BTEADERMEEALE | BTREAVERHATE
I 3 & 3 0 0.6 0
3-6 & 12 2 1.5 0.3
7-18 & 28 2 1.2 0.1
10-24 % 2 0 0.1 0
25-49 & 62 10 0.7 0.1
50-64 % | 118 22 23 0.4
65 &k | 226 58 5.7 1.5
Hat 451 94 1.9 0.4

Taiwan CDC
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Epidemiology of influenza
* The basic knowledge of influenza virus

* Transmission
* Risk groups for influenza complications

Thank you for listening.
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mELEE B E Severe Complicated Influenza
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Conscious drowsy
BP |
Cardiac enzymes 1
Oxygen saturation |
Lactate

2023/08/19 8




tﬁ
r—

~
cal
L)

L
O
=
)

Tl
{1

—~
S
2023/08/19

2 &

s
oL
ar

/s

It

BB ERE

~7/
~

)

'_

Local Envlronmen! ‘
Confrahhfy Pumplng

Afterload

Perfusion

Nutrition Y\
Metabolic
Micro-organism

002

“TVy
FiO2 RR
Diffusion Capacity
VIQ Matching
. Death Space VIO
. Shunt 0/Q

Acid-Base v
Electrolyte
Toxin elimination Gas Exchange
D
e
S > 2023/08/13
2 &

10




0 : :
Tissue Oxygenation:

S Oxygen Delivery - Oxygen Consumption

cMmuwv
CHEST

DO, =CO xCa0, Delivery Z£Hi 2

Ca0, = Hbx1.34xSa0, +0.003x PaO, Content A&
DO, =CO x(Hbx1.34x Sa0, +0.003x Pao, )

VO, =C0Ox(Ca0,-Cev0,)  iEE

VO, =CO x[(Hb x1.34x a0, +0.003x Pa0, ) —(Hbx1.34 x ScvO, +0.003 Pchz)]

Oxygen extraction (O,ER) =V%O ABERE
2

Sa0, — ScvO
O,ER: ( 2 %1 o,

2020/9/20 HRANERR n w‘ B‘ R -
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What is ATP?

-
- The ATP-ADP Cycle q
Eneray Energy for
from food cellular work
ADP + (P)

JLmk A B

2020/9/20

12



2020/9/20

HRANERR

13

2020/9/20




% - MM E R

cMmuwv
CHEST

. :’E%*Hﬂﬂi&ﬁﬂﬂ’ﬂ%?ﬁ%
#e2 Fafim el EE

FE— Capillary
i 6 41 BEL K Bt S8 4 51]]]1
B B2 4R Be P A2 B Interstitium
o EfMMBRAWIR gt

ERSE (tra Nsit time) Premecyts

RALENRBEK

L(ukni‘rmhl! Oxidants,
Proteasas, Dabris, Fibrin

e M1y

Norarmal | Interstitial Ederma

’ Eferstitial (R p2)

i Surfactant

A{VLH Iar
aﬁacrufﬁag(

fi MMERIPE P2 ﬁ\iﬂﬁ:m
- MMEMEA (PVR) K& (B ARR) Fibroblast
.
L.
- RARME R E Eulionary (s 118
- 2N EE RIS
E 2
2020/8/20 AR 5 W.B.12.
15
#0ER > 1 i 8 b RERH
=

APHBER

2020/9/20

HRARERR

LA

16




2020/9/20

HRANERR

17

2020/9/20




/ Cardiac Output

/CO - SVXHR 1\

« SV
* Preload
« Contractility
e Environment

* HR
Rhythm

\ Rate j

HRANERR

/ Cardiac Output

Delivery of the Pressure

* Vessel elasticity
* Fluid leakage to 3rd space

RPN ERR




Cardiac Output

Route

+ No over-constriction
2 of feeding vessel
* Lumen patency

HRANERR

Cardiac Output

/Preload

* Volume status
* Canfillin
e Chamber can
dilatation
* Feeding vessel

\ no obstruction /

RPN ERR




B PGS EE AR LR RS AR F R (20224 18-20234:331F)
[#5% H 2022/01/02-2023/08/19]

60

B
o

I (A)

[N
o
—
—
—
—
—
]
=

202209
202213
202217
202221
202225
202229
202233
202237
202241
202245
202305
202317
202321
202325
202329
202333

= N
(=]
N
[ )
o o
~No~N

B A

© CHEBRREFIB BRTFEPIE @ ERPIR

Taiwan CDC 2023

2023/08/19 23

23

AT
B 2R 7 IhE
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ﬁﬁ/
. FEHEEREAEL300~5008
« BEFTARL20~65B A - ZHR65EULERE
- RECRITHAR - —RISEEZ(Secondary attack rate)£110-20% - £ A OFEZE
BREZEBPOLEZER  NBUNR - BREKR - 0/EF40-50%L1
« FERTHSBELBA  BRE - HPABRYLHINIEHIN2RER ST - BE
i R 14 9 ZB/Yamagata & B/ Victoria i {& & % (lineage)

« B2019F/ECOVID-19R & 1T - Bt ¥ KB MR EEZHE TE - B
65 LREBRER/NREFEAENRERRRS ZEH -

HHRR
1.WHO. The world health repart 2007 : a safer future : global public health security in the 21st century. WHO; 2007: 45-48.
2.WHO. Influenza (Seasonal). Available at:http://www.who.int/mediacentre/factsheets/fs211/en/
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cETEZERTFESEAEZEKMER - TEEABAH3IN2 « AIHINT -
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EmEiTEEEE
L’..I.l_'!Engi.ﬁﬁ M2 protein inhibitor
i—"i':“tl:% *E'ﬁE > Amantadine / Rimantadine

En#FtimERE - BRieFEERK AR RERE

Neuraminidase inhibitor
Oseltamivir / Zanamivir / Peramivir

- REMNRERKRSEMIYETR

BESFESEE 2 WEREES - IFENTER 2 REEETHRARSY
OIFERAEESS « RECHEMR - MRIRSRIE

RNA polymerase inhibitor
Favipiravir ( Avigan )
THE RNA mEEHRIEE - IHIRARANREEEERLPL I RTE
ARARERERSED (RRATRRERSENENIH AT ENER )
RS AARERTT]

B>
i

Polymerase Acidic Endonuclease inhibitor
Baloxavir marboxil ( Xofluza® )
TERR R RS ESUBIZFTA F M Cap-snatching mechanism (18184 l) - oI4D
B A S RE RS JFEJEEEEE‘.E!EE‘%%E@@%
EMR108F RIS EHEE 0
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Open Forum infectious Diseases “._ &I I)H\ 2 u

Invasive Aspergillosis Associated With Severe Influenza
Infections

Masey F. Coum-Cinaflons™
oo Dimase, Sesopn My o, Nl Mica O 1 Do, Clfma

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

THE LANCET
Respiratory Medicine

Invasive aspergillosis in patients admitted to the intensive care unit with
severe influenza: a retrospective cohort study

Philips, MSc + RosanneVerwijs, MSc

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

2023/08/19 29
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\Y Influenza Influence
\;I%; the Defense of Aspergillus

CHEST . Apatomical alterations: sloughing of respiratory epithelium

v HIN1 virus causes MOre damaqe to epithelial cells than seasonal influenza
virus

v Disruption of mucociliary clearing

v Uncovering basal membrane

v Reduction of epithelial cytokine response

« Immunological alterations due to influenza, but permissive of Aspergiius
invasive growth:

v IFNtype 1 IL-27 -> T,17 ¢

v IFNtype2 -> T,17

v 1 IL-8 > | neutrophil recruitment

v HIN1 virus leads to increased & prolonged production of IL-10 in plasma, which affects Th2

response & adaptive immunity mediated by Th2
Clin Infect Dis. 2011
. Lymphopenia Adalja, Infl oth Rep Vir 2011
Expert Rev. Respir: Med. 2015; 9(1): 89-96

v Leads to alteration in Th1/Th2 balance A
Julkunen et al,, Vaccine 2000

Guo et al., JCl, 2008
+ Interference of treatment: Cole, Clin Sci, 2017
v Corticosteroids Hagau et al,, CC 2010

v Neuraminidase inhibitors

2023/08/19

30



Influenza 1 week
-

A 47 year-old man 73
Farmer
167 cm, 64 kgw

- Type 2 diabetes
mellitus (HbAlc 11%)

31

=@ (Day 3) Bronchoscope

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

=—@ (Day 5) BALGM : 10.17,
Serum GM : negative

=—® (Day 6) Culture :
Klebsiella pneumoniae

(Day 12) Culture :
Aspergillus flavus

2019/11/11 Pulmonary Aspergillosis for Research 32
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Another Case

&KX X 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

1

i

(ot

o 2020/6/26 Morbidity and Mortality 40
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————Course—)
D6 D3 Admission D17 D28 D64 D71 D84 D108 D148 D162
2019/8/8

w0219 mspm 201012125 20197314 w019/25 10190430 w957 2019/5/20 2010/6/10 201017123

18 Days 37 Days 14 Days
ECMO ECMO ECMO
v e ICU IcU v Icu Icu o v v v ICU ICUICU ICU U ey v RCC RCC RCC ow oW oW

Symptoms Local Hosptal  ETT, To CMUH To RCC To Ordiary Ward Discharge

« 2019-Feb-19 — Acute respiratory failure,

— Rhinorrhea, Cough, endotracheal
Fever intubation
— LMD, Influenza A — Transfer to our hospital

« 2019-Feb-22 « 2019-Feb-25

— Pneumonia — CMUH ER arrival

o= —++ OF BR
- EVHREER

+ ECMO~
« 2019-Feb-25

2020/6/26 Morbidity and Mortality a1
41
I Summary >
Admission D17 D28 D64 D71 D84 D106 D148 D162
20198/2/26 2019/3/14 2019/3/25 2019/4/30 2019/5/7 2019/5/20 2019/6/10 20197123 2019/8/6

18 Days 37 Days 14 Days
ECMO ECMO ECMO
ICU ICU ICU IcU IcU U ey L= R = V(=) ICU ICUlCU iU icu iU Icu  [REEREC RCC

To Ordiary Ward Discharge

* Acute respiratory failure

*  Post inflammation lung fibrosis * H°5F1"ta| 162 days ICU 105 days :
v
+ Tracheostomy Tube ICU 105 days O Antibiotics 92 days
Mal . v RCC44 days O Vancomycin 18 days
a pOSItlon v ECMO 69 days (18 +37 + O Culin §4days (11 + 8 + 35)
* Severe pneumonia 14) 0 Cotosin 64 dags 8.+ 58)
. . v st . | - ~ -| - : N
* Ventilator associated Todays oo o8 m 2018 Marld L A
. v 274 ECMO: 2019-Mar-25~ 2019-Apr-30, 39)
37d
pheumonia . /a%EaCheoitg;"z}? 2019-Mar-28 o SMevatrim 6 dagy:
L] ospita =] eropenam ays
MDR AB _pneumonla v 3d ECMO:p2019-May-7~ 2019-May-20, o Micafzngin 12 da);ls
* ARDS (Acute respiratory 14 days O Anidulafungin 16 days
. v MV 140 days O Levofloxacin 20 days
dIStress syndrome) v )Nleir;ed MV, T-piece oxygenation 2019-
ul-
33 2020/6/26 Morbidity and Mortality 42
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US CDC: INFLUE FLU) -1918 HISTORICAL IMAGE GALLER AILABLE AT: HTTPS:/, C. /FLU/PANDEMIC-

1
Except SARS-CoV-2, we still need to concern...
FEG ; 5 R B hE R B AAE
The BioFire® Resplratory 21 Adenovirus :Not Detected (Not detected)
(RP2.1) Panel Coronavirus 229E :Not Detected (Not detected)
Coronavirus HKUL :Not Detected (Not detected)
Coronavirus 0043 :Not Detected (Not detected)
Coronavirus NL63 :Not Detected (Not detected)
Human Metapneumovirus :Not Detected (Not detected)
Human Bhinovirus/Enterovirus ‘Not Detected (Not detected)
| Inf luenza A :Detected (Not detected) |
1ot nenza AJHI -Not Datactad (Nt detearted)
| Influenza A/H1-2009 Detected (Not detected) |
Influenza A/H3 :Not Detected (Not detected)
Influenza B :Not Detected {Not detected)
Parainfluenza 1 :Not Detected (Not detected)
Parainf luenza 2 :Not Detected (Not detected)
Parainfluenza 3 :Not Detected (Not detected)
Parainf luenza 4 :Not Detected (Not detected)
RSV :Not Detected (Not detected)
Bordetella parapertussis :Not Detected (Not detected)
- Bordetella pertussis :Not Detected {Not detected)
BIOMERIEUX Chlamydophila pneumoniae :Not Detected (Not detected)
Mycoplasma pneumoniae :Not Detected (Not detected)
SARS-CoV-2 :Not Detected (Not detected)
A AR A
Limit of detection:
(A)Adenovirus : 7.6 x 1073 copies/mL
(R Cavanavirie 990F : R & v 10 _~aniac/ml




Outlines

# 1 Current statistics of influenza

B 2 Weapons that we have

E 3 AE[RSERAERRT

4 4 - Medications under investigation

x 5 Summary

EUROPEAN ( N INFLUENZA. ABLE A 7 CDC.EUROPA.EU,

Section 1

Current statistics of influenza




f&kWHO 5/1%5/148AEE /& &

EEORBMDRIARI S E(71.1%): A(HINI) ~ A(H3N2) -

B(Victoria) 5EE#97%48.9% ~ 22.2% ~ 28.9%

HEILAHINL) &R

..........................

Current update of anti-
influenza agents

Section 2
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Weapons that we have
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Mechanism of infection Amantadine,

M2 channe!

Influenza virus

Oseltamivir
Zanamivir
Peramivir

protein

Neuraminidase L.
protein

Baloxavir

C: INFLUENZA(FLU): IM OF INFLUEN SES - E C CENTER/FREER|

Oseltamivir
(Tamiflu 527 B
Eraflu ZR52R)

Zanamivir Peramivir Baloxavir Marboxil
(Relenza Fr&41D) (Rapiacta B 1%) (Xofluza £31R20)

Amantadine




Oseltamivir

OZZ3B 8 inhibitor of the neuraminidases (NAls)

0
DERYS: gARRE (aRRER ) 2AR/BERURARETR On, OH
B, 2 4% RIEEL PR X Z B iEEEY)
v

HNT Y
ORFEE: BEOR  BTROEER) NH,

0
O3 1 S - : Oseltamivir

1. Point mutations in the viral hemagglutinin or neuraminidase genes
2. Prevalence: HIN1 (< 3.4%), H3N2 (0.2%); influenza B (0.2%)

3. Immunocompromised patients@& %5 AllJEE: 17% resistance, prolong
viral shedding

= = e R aIhR )
MANDELL, DG NN ‘IHHFE TIOUS DISEASES, 45, 560-576.E7

Zanamivir

Ozz38 e NAls
DERE S s BRI FraEane A > AR/BELR A B ETERS
CYEET B O A KD RSB

O ZMRIE: influenzaA& B all < 1%

NHC(NH)NH

orswE REBEARMUTHRS B Zanamivir
1. MBI REEERAES

2. BEAEHENRRIREGRERGHE

3. FEEHIEARSFREERARARE

4., FEHARAMAKRBEZEYZOFEZHIRTREKEESE (MCOPD ERHHA )

DF INFECTIOUS DISEASES, 45, 560-576.E7
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Peramivir

OZE3B 1 NAls

D?@ﬁﬁ%ﬁ%:ﬁk/\&%%ZAﬂ/Bﬂ;ﬁu BE H,C HN,,
1. BERERERENEEORTRE/RARSD - o] EEFEH HC

2. TW@F%TEExmdmmwwﬁmﬁm@ﬁ%H@%Z
= HY s

OEERIR: SRS
C Peramivir

O B4R 28
1. Oseltamivir H 2% Sk S peramivir BZHIMEE, BRFELEESR
2. mhemaomssRs, BEEMENIERE

Baloxavir Marboxil

OZE32# 8. inhibit cap-dependent endonuclease of RARP

F
=
F
BAYSMAMSVE2 B2 AR /BRI EGA REA TR, O ‘ O
iy
N
N \k\o
S | - e
Dﬁ«EHU:I:. BEOR OL;\\’(N\)
/O\H/OVO 0]
DR E: BRERN TS, B::138T/L and E199D = mam 0

OF==1E:
1. BEFDPEBINEEAZ(CrCl>=30mL/miniEE  (FEEF/ETS
2. ABE - ZEGHT - FIBESHEZRERI




Baloxavir &t

Impact of Baloxavir Resistance-Associated
Substitutions on Influenza Virus Growth and Drug
Susceptibility

Brady T Hickerson T, Svetlana N Petrovskaya 2, Harold Dickensheets ', Raymond P Donnelly 1,
William L Ince 3, Natalia A llyushina

Affiliations + expand
PMID: 37404185 PMCID: PMC10373543 DOI: 10.1128/jvi.00154-23

+ Treatment-emergent resistance to baloxavir has been observed in clinical trials
+ 138T/L and E199D substitutions

— LG~ Z8%
2 2%
OZEE K =0
1. Low concentration - inhibit ion channel of M2 protein, inhibit
virus endocytosis NH,— HCI H—C—CH,

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

niEfy 2 ERARRTE

OEEEE: DR A Amantadine B Rimantadine
OJEEIE: Resistance observed since 20082009
1. Influenza A(H1N1 and H3N2) isolates

2. Highly pathogenic avian H5N1 isolate

3. Influenza A (HIN1)pdm09

> MEEMTENR%! ! EAEZERER

symmetrical tricyclic amines

US CDC: INFLUENZA ): ANTIVIRAL DRUG R NC| ONG IN 4 RUSES, BLE A S CDC.GOV/FLU/PROFESSIONALS/ANTIVIRALS/ANTIVIRAL-DRUG-RESISTANCE.HTM 14
MANDELL, DOUGL, D BENNETT'S PRINC Ol




Resistance trend

Table 1  Centers for Disease Control and Prevention (CDC: USA data) and Public Health England (PHE: England data) influenza resistance data

Influenza season CDC PHE

2013-2014 Influenza A HINI: 98.8% oseltamivir susceptible to oseltamivir and 100% zanamivir susceptible  1.9% neuraminidase resistance
No specific date for influenza A H3N2 or B identified
‘High-level” adamantane resistance

2014-2015 Influenza A HIN1: 98.4% oseltamivir susceptible to oseltamivir and 100% zanamivir susceptible  0.5% neuraminidase resistance
Influenza A H3N2 and B: 100% susceptible to oseltamivir and zanamivir
2015-2016 Influenza A HINI: 99.2% oseltamivir and peramivir susceptible and 100% zanamivir susceptible  0.8% neuraminidase resistance

No specific date for influenza A H3N2 or B identified
‘High-level” adamantane resistance

2016-2017 Influenza A (all subtypes) and B: 100% susceptible to oseltamivir, peramivir and zanamivir 0.2% neuraminidase resistance
‘High-level’ adamantane resistance
2017-2018 Influenza A HIN1: 99% oscltamivir and peramivir susceptible, 100% zanamivir susceptible

Influenza A H3N2 and B: 100% susceptible to oseltamivir, peramivir and zanamivir
‘High-level” adamantane resistance

Oseltamivir resistance is rare and zanamivir resistance is extremely rare

LAMPEJO

Treatment dose and adjustment 3R A BB W 2 Z&4))

#He | AR Oseltamivir Zanamivir Peramivir Baloxavir

(B/EESTH) (BEAETEFA) (B/EESTH) | (EEER)

XA a 75mg BID *5 days 10mg BID *5 days + BLHE: 300mg + 40(&)-80kg:
stat 40mg stat

- EfE: 600mg « 80kg(2)M E:
QD *X# 80mg stat

F&8BF  75mg QD *7-14 days 10mg QD *7-14 days = ~AIN =52
mEN  \EEN
INER BE o 2B-/hR15E: 3mg/kg BID*5  7EE(RB)ML L BIRAR o EfE 10mg- EIR125% (=)L

days = 12/kg stat (max  k, 2840kg(2)
« 15%(&) E:30mg BID (< 600mg) M EZmEFERA
15kg); 45mg BID (16-23kg); o EiE EER

60mg BID (24-40kg)
. 40kgll Lk LEBAIA

FERF  US FDASKRIEEMN < 1A S5mE(E)BE:10m =2 1y =2 s
’ QD* 7-14 days ? mER i




EWBEREABRS 201951

F— - PURBEYIER A

U S i dzzWapes 5F @ Peramivir {(FHEAVEERE RO T «
Oseltamivir CIfe s % 0 | (LU EEA 18 2 SRR VAR 10 myke I % 600 mg - 18 (&)
<12 AR 3mgkgbid. B FHE 300 mg + % 600 mg -
212 AR B © BB 300 me DRSS AT AEAT L BATRE - HIZ 1 B 600 mg -
M <15ke 30mgbid. AT S H AR © 538 10 meke - 3% 600 mg -
fHHE > 15 23 kg 45 mg b.i.d.
B 23 40kg 60 mgb.i.d.
HE >40kg 75 mg b.i.d.
> 18 BRALA 75 mg b.i.d.
Zanamivir A SK
>5 A 10mg  (HFZ0 A 2 7L S mg % H ) b.id. |
> 18 BRAKA 10mg  (EZWZA 27 Smg &5 ) b.id

Peramivir B 1 1S iRl b
>1H - Kl AT Sl 2T PR 7 L R 4 5y
10 - 12 mg/kg » %% 600 mg

o

2o 185 10- 12 mg/kg » %% 600 mg (6 0212 5%+ 12 mg/kg 2% 600 mg > 13 5 600 mg -
>181% 300 mg - 600 mg hA'.i’,i 212 B H<50 257 » 12 mglkg s 2-12 B E =50 257 » 600 mg s = 13 5% 600 mg
Baloxavir O 12K

= 12 B Rl A
B >40kg-<80ke 40 mg
f4E =80kg 80 mg

COMMENDATIONS FOR S TI-INFLUEN! S IN CHILDREN

FFIRAR T T 2 B S ER 2R

B Oseltamivir Zanamivir Peramivir Baloxavir
(8/EEESTA) (ESFE 55 FH) (8/SEREETA) (ESFE 55 FH) |

BESE CrCl >60-90: 75mg BID *5 days K CrCl > 50: [E®EIE CrCl >=30: ~FH:R%EE
iEE >30-60: 30mg BID *5 days ﬁ'ﬁll .T.E > 31-49: 200mg QD < 30: BER
>10-30: 30mg QD *5 days >=10-30: 100mg QD
<10(no HD): not suggested < 10: 100mg stat, then
HD: 30mg stat, then 30mg after 15mg QD
each HD HD: 100mg stat, then
CAPD: 30 mg stat 100mg 2hrs after each HD
CRRT: notdata GEE F—H) CAPD: no data
CRRT: no data (BET—E)
CrCl >60-90: 75mg QD E =2y RN
b >30-60, 30mg D N oEEE mER mER
>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
FFEIS s Child A-B FFIiRZE E~3VIN N Child A-B FFiE%E
iEE Child C & ;‘ﬁ{‘ﬁil'\ll- ,“\_é'il'—l- Child C #&& it
=53 S| == | =53 S|
R Kﬁnz wmER AEHE wmER
¢ c ;A ; ETTS \?FH FECTIOUS DISEASES, 6.




Special consideration on CRRT --- current evidences

e B&E Oseltamivir Peramivir
(B/EREBTTR) (88 /EAEETIR)

CRRT BE - CVVH: EpvEsii « CVVH: 600 mg QD
(CVVH,
CVVHDF) « CVVHD: less than 150 mg q12h + CVVHDF: 600mqg QD

« CVVHDEF: less than 150 mg or 75
mg g12h

CRRT: continuous renal replacement therapy

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

CVVHDF: Continuous venovenous hemodiafiltration
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RN ERIE S B PR R B

1. Kiwm 5 B5T
2. 65 mE A ERA

3. BAEMEME (2R ) ~ LCIMERR - Bk - MR - i - R
HIRRE

4. REBBRAMEGITENREMSVE (185U ) - UREEEARKES
B OlgET 38 B NIEIERF ( Reye syndrome ) &

5. REINBEAZ L ERREIHIEZ
6. ETZ2HAUNEERMBAZ IFX
7. HER¥ZE (BMI=30)

8. EEZXMEMEMRERBER

k AVAILABLE AT: HTTP://WWW.IDSROC.ORG.TW/MAGAZINE/HEALTH_INFO.ASP?PEQO_TYPE=1&ID=25

TEAR 202253

Section 3

BRI - BARERIRY
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LERRNREZEERER 8%
FHLETBAABERARERS

— - TREHEREE ., BRAGN(BENREEERABERICEEERTERZRML)
it EEMIREBIATAEER

- TERE A BT, REAG (BB RREEERRBERIGEE G RRIEERM)
af | BELIEEBESEERSR

- 2REIEREEREE(FRERREELEPRREFMZER)

» i 5 5K 65 Ll EZ IR RS

- ERSELERRREREREER)ZRE
%Eﬁ: ;E%iﬁﬁﬁiﬁﬁiﬁﬁ%{ﬂ%iﬁﬁﬂ@ﬁ% - WABEFIZEA - RILGHERABERERES "G
fRécss, -
- BEASR - A2 (S R S EE) SR 7 18 e B S B
it LEXER | IC R AEABRAFAEANSHERMFE -
2. RS E R 18 14 %% 2 ICD CODE 4 B20, Z21, D80-84 , D86 , D89 , E08-13 , E66 , E85 , GO
G20, G30-32 , G35-37 , G40, G45-46 , G65 , G70, G72, 100-02 , 105-09, 111-13 , 120-22 , 124-Z
127-28 , 134-37 , 142-43 , 144-45 | 147-49 , I50-51 , 160-62 , 163 , 167-69 , 170 , |71, 172, 173-74 , 17
179, J40-45 , J47 , J60-70 , J82 , J84 , J96 , J98 , J99 , K70-72 , K73-76 , B18- 19, M05-06 , M2
31, M32-34 , M35 , M94.1 , NOO-01 , NO3 , NO5 , NO4 , N18-19 , N26-27 , Q89.01 , Z90.81 -

- BEZERREE(BMIZ30)

H =2

>t

AR 14 SRR A

EHBE 111 FE12H1 BiE

FHIBEI0IAGTAM M RMERYT - BERBLE/HETRIZERE - WEREZBET P /OEEMNERKEE
BEMeL/AREENEREASARRAIHE -
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Medications under investigation

1 DAS181 (Fludase)
KVAg

i
a7

_ . @  Favipiravir (T-
\[ :fsz 705, Avigan)

~ Laninamivir
“v“r_. Octanoate (Inavir)

Polymeric Zanamivir
Conjugates

Orally inhaled

Oral tablet (HZ<2014%3%5 Inhibit RARP

& R)

Nasally inhaled (H&
2010ER%BER)

Orally inhaled
experimental
compounds

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

Sialidase

NAls

NAls

+ Influenza A & B
+ Parainfluenza type
1~3
XEINAIFTTZER BT Y
Influenza A & B
Certain RNA virus
(Ebola...etc)
XEINAITTEZER B
Influenza A & B
XD RN

Influenza A & B
XEEO AT




Favipiravir (Avigan®)

OSBEANHIE B DAL R
KRR RNRLEN ) LENER) B
SEfREEEFOPRIEERRABREERE - ARl OREE, sEe

1< i, 200mg/tab
nERYes: sarresEsnoMEBE AR RBRBRERSE « R SREREmRX

1§Fﬁﬁuw[ﬁ&iﬂ%%@E.rhutu..:]mﬂn;ﬁ EESAEEN - BLR E—X8N
1600mg - 55—
HFE®ERX

nawzkE~E IR ZEE 55 - casgerEerTEmR -

=L RS ETEAEE T AR RE SIS 600mg - H#5X

OEA  BERENEREARLE  SKREMEE - HINEARIBINEAR
= BEERE

TAIWAN CDC: ABHENAES AVIGAN®(FAVIPIRAVIR)EF 7 =

| & qv
llll. lLI"'ll

il 7\ &5 15 B Ph

TR gy

1922 ﬁ £ 17T s &
@D HmRI1922BEgEL

_ e ;
= GEEABERENE e wwcdogortw Taiwan CDC . , e
) TAIWAN CDC E‘g% e . GnG LNER HiSEmREEE - (1922

L;\ n j//LIRE/]HQ qn_,\ :

Email address: 024772@tool.caaumed.org.tw
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SEERREE
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At EESFEIEFEERRER?

FERBHSETER  AYBFRONASHBEHERRE -
Rt I EBEHAERRE ZREBREIREE

FANEREARBREEE - HHEE4-6{EB B REVRENTIAETE -
REN—IABBLE

FEBEFEIRERIR EER—BMENEE

2o o-0
B e

New Sub-Type

EEREERENBHATNE7.5-10% -
H658 M FEE T ERRR

Table 1. Estimated Decline in Influenza Vaccine Effectiveness per Month Postvaccination Among Adults Enrolled in the United States Hospitalized
Clinical Infectious Diseases Influenza Vaccination Network (HAIVEN), 2015-2016 Through 2018-2019
BRIEF REPORT Influenza Influenza Seasons No. of Estimated VE Decline per Month, Absolute % P
Type/Subtype Included Cases/Controls (95% CI) Value®
. 3 . Influenza A(H3N2)"

Waning Vaccine Effectiveness

Agai.nst [nﬂuenm'ASSOCiated Aged=18y 2016-2017, 2017-2018 754/2262 7.5(.3-16.3) .05

Hospitalizations Among Adults, Aged 265 y 2016-2017, 2017-2018 195/1185 10.8(2.6-23.8) 02

2015-2016 to 2018-2019, United States | | 1.

iz . 3

Hospitalized Adult Influenza Vaccine A(HIN1}pdm03

Effectiveness Network Aged 218y 2015-2016,2018-2018  373/1119 8.5(3.0-17.0) 003
Aged 265y 2015-2016, 2018-2019 132/396 9.6(-3.3t032.T) 14
Influenza B:‘famagalab
Aged 218y 2016-2017,2017-2018 265/795 8.0(1.4-21.9) 02
Aged 265y 2016-2017,2017-2018 134/402 10.8 (1.4-33.9) 03

https://academic.oup.com/cid/article/7 3/4/726/6104243%login=true
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A/H3N2 A/HIN1 B

Z/H120K 204180 Z/0#180K
Euro Surveill. 2016:21(16):pii=30201
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T Centers for Disease
CD Control and Prevention

Vaccine Effectiveness: How Well Do the Flu Vaccines
Work?

Questions & Answers

Getting a flu vaccine is more important than ever during 2020-2021 to protect yourself and the people around you
from flu, and to help reduce the strain on healthcare systems responding to the COVID-19 pandemic.

How effective is the flu vaccine?

CDC conducts studies each year to determine how well the influenza (flu) vaccine protecrssgainst flu illness. While vaccine
effectiveness (VE) can vary, recent studies show that flu vaccination reduces the risk of flu illness by between 40% and 60%
among the overall population during seasons when most circulating flu viruses are well-matched to the flu vaccine. In general,
current flu vaccines tend to work better against influenza B and influenza A(H1N1) viruses and offer lower protection against
influenza A(H3N2) viruses. See “Does flu vaccine effectiveness vary by type or subtype?” and “Why is flu vaccine typically less
effective against influenza A H3N2 viruses?” for more information.

=SEAREEFRITASRYS -

7% B A (58 15 85 o RK 2R R L B PR 1R 40-60%

Effectiveness of Seasonal Flu Vaccines
from the 2005 - 2022 Flu Seasons in the US
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& & S
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*Not enough data to compute Sourcel: US CDC
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Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report
Weekly /Vol. 72 /No. 8 February 24, 2023

Interim Estimates of 2022-23 Seasonal Influenza Vaccine Effectiveness —
Wisconsin, October 2022-February 2023

Huong Q. McLean, PhDY; Jashua G, Perrie, PhD'; Kayla E. Hanson, MPH'; Jennifer K. Meece, PhDY; Melissa A. Rolfes, PhD%
Gregg, C. Sylvester, MDY Gabricle Neurnann, PhDD; Yoshihiro Kawaoka, DVM, PhDY; Edward A. Belongia, MD'

TABLE 2, Estimated 2022-23 influenza vaccine effectiveness* — Wisconsin, October 2022-February 2023

Test-negative case-control study, Community cohort study,
persons aged 6 mos—64 yrs. persons aged 1-17 yrs
Positive influenza Negative influenza and
test result SARS-CoV-2 test results Vaccinated Not vaccinated
No.of  No.of positive No.of  No.of positive
No. of persons No. of persons AdjustedVE,* person- influenzatest person- influenzatest Adjusted VE,'
Influenzatype  Total vaccinated (%) Total vaccinated (%) % (95% Cl) days results days results % (95% Cl)
A 116 26 (22) 429 160(37) 54(23-73) 7,292 6 15,678 28 71 (31-90)
A(H3N2) 86 16 (19) 429 160(37) 60 (25-79) NE NE NE NE NE

MMWR Morb Mortal Wkly Rep February 24, 2023 | 72(8),201-205
v 2021-2022F R FERE G B EFEMNMarshfieldPIZ2 BEE A2 MMIEMERIR - 1R61E
BAZE6Am iR  BEEHSM TFRERRAERMK) ZVERS4% ; RAM18R ZEHA
SVFEE  HAERARREREZVERTLY - Eﬁﬁ?ﬁf@ﬁﬁﬂ@%ﬁiﬁfﬁ;%ﬁ%@%

REERRARERS D FRPME(EER) R - SRR ST

v EBICDCE#  RERRBBHAGE - EHERU LERETEFE —RIRLE
i -
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RAPID COMMUNICATION

Vaccine effectiveness estimates from an early-season

influenza A(H3N2) epidemic, including unique genetic
diversity with reassortment, Canada, 2022/23

Danuta M Skowronski*? , Erica SY Chuang! , Suzana Sabaiduc! , Samantha E Kaweskit , Shinhye Kimt , James A Dickinson? , Romy
Olshat, Jonathan B Gubbay+*, Nathan Zelyas®, Hugues Charest’ , Nathalie Bastien® , Agatha N Jassem** , Gaston De Serres’**
1. British Columbia Centre for Disease Control, Vancouver, Canada

. University of British Columbia, Vancouver, Canada

. University of Calgary, Calgary, Canada

. Public Health Ontario, Toronto, Canada

3

4 ¥ . ew .

e g R SRR The Canadian Sentinel Practitioner Surveillance
7

8

. Institut National de Santé& Publique du Québec, Québec, Canada

5. Natona icrbilogy Laboratory, Pl Heaih Agencyof Cenad, Winnies, Canada Network estimated vaccine efflectiveness (VE) during
L T the pnus_uallv eaflv 20_22/23‘|nflugnza A(H3N2) epi-

demic. Like vaccine, circulating viruses were clade
3C.2a1b.2a.2, but with genetic diversity affecting hae-

g - = magglutinin positions 135 and 156, and reassortment
2022-2023F K FEMEXIH T such that H156 viruses acquired neuraminidase from

B o REEEITHIEM ER clade 3C.2a1b.1a. Vaccine provided substantial protec-
EHREREAGCHEERZEEZ tion with A(H3N2) VE of 54% (95% Cl: 38 to 66) over-
A(H3N2)RENEIR54% all. VE was similar against H156 and vaccine-like S156

viruses, but with potential variation based on diversity
at position 135.
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BEEABMRERIEREFE

2022-235FF 2021-22FF 2020-21F/E 2019-205E BERRIR

US CDC(MMWR)-
Influenza(Flu) Coverage by
Population - Influenza and

= = 79.9% 75.9% 80.7% COVID-19 Vaccination
Coverage Among Health
Care Personnel — United
States, 2021-22

UKHSA-Seasonal influenza
0,
( 49| tg /Dd . vaccine uptake in frontline
L cumulative data healthcare workers (HCWs
2B from 1 September 60.5% 76.8% 74.3% in England (Final da(ta for 1)
2022 to 28 September 2021 to 28
February 2023) February 2022)

i
Jl.%!“

70.1% 70.2% 79.2% h e
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2023-2024FWHO R EHEEZ RS IA

> BRREIEEES > RIS R EAEEE
* A/Victoria/4897/2022 - A/Wisconsin/67/2022
(H1IN1)pdmO09-like virus (HIN1)pdmO09-like virus

 A/Darwin/9/2021(H3N2)-like virus . A/Darwin/6/2021(H3N2)-like virus

* B/Austria/1359417/2021 - B/Austria/1359417/2021
(B/Victoria lineage)-like virus (B/Victoria lineage)-like virus

* B/Phuket/3073/2013 + B/Phuket/3073/2013
(B/Yamagata lineage)-like virus (B/Yamagata lineage)-like virus

IFREMREEERERARER/ EARERFEARBHK
EEBERZASIRE2021-2022%5 B ARG
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2023-2024F R FRIER

- BERE R CEE
- R : BLAES
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- MG
- 194580.5mL
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2023-24 FRAFRBERKS - BlE - EH77Z%)

I T R T R
BmE RZ Flucelvax

=) REZ Seqirus/ EF

il 0.5 mL 7 F 5 0.5 mL BBRF5

bt 0.5 mL FAFTIHEEH 0.5 mL FEFHEEHE

5 mL ZEIE (US only) 5 mL Z I3 (US only)

EEH B ST B £ S

BRI s MDCK

WHOZ Al A4k Egg-based strain Cell-based strain

HAZ 2 SAAIEE 15 ug HA SHAIHEF 15 ug HA

NAZE A—1E - EZSBEBRE A—E  BESEBEERE

23

112 B Es
HERE/ ERERRUENE—ES

AR AR BERE BEEE & BR HEB = BERE
EERGERAT Va"'g”PTe”aﬁ;;“g WETE  cmmmE  o5mL 19214008
& i - ZERE
MALHDIROAR Admle>(Q5) ZERRE  3mut  osmL  349M3450M  mmmEmmeqq-
based)
e MVC FLU Quadrivalent pre-filled
mﬁﬁg%ﬂg’"ﬁﬁ syringe injection 3mblE 0.5mL 70874208
AT S
SERFERTERG Flucelvax Quad Wt HMppEE
ERAT SRR REE 6EALLE  O05mL  86m4,630H fcelibased)
S L aEESEE v SEREA % 1288 BEXx AT kEE A SRR
S0 GEPREMANEEEE ; 020X BE0SE FAEERIE T 45
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Science: highvs low |
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General 515 yeais vs <9 yes

Iscomme {vs quintile 1)
uintile 5 richest =
Guintile 4+
Quintie 3+
Quintie 2

Religion (vs lrgest)
Refusal 1o armwer 4
Minority -

Trust (high vs low)
Teatbtonal healers 4
Government
Doctors or nursas|

Trust maost {vs doctors or nurses)

thersources

Social eircle |

Information seeking
High v kaw

Ref: Global Public Health 2018 ; Lancet 2020; 396: 898-908
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« Between +2 °Cand +8 °C
« Do not freeze

Storage

(WHO ' Immunization in Practice : A practical guide for health staff (2015))

Temperature:

+ Store refrigerated vaccines between 36°F and 46°F (optimal storage temperature is
40°F/41°F).

= Store frozen vaccines between -58°F and +5°F.

(Rhode Island Department of Health Immunization Resource ‘Vaccine Storage and Handling 2019
(2019)
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