e N\ v - R . ,
‘/H‘L},@\j o T }}% éf B Y

2023. 8.5
FAFRERF FPF

i B

Sl BT

MEEE+23 » SET+3 RMERHEHIET « ZREIX

o WA W

Q 2023F8F1EH M TFsse
f ;“ﬂg&@;mﬁﬁ S LLITIT
¢ : 3 iiﬁs g%xaa Centers for Discase Conro
_ 35 15 1y

HMSHIB.A - SOBDEB (8149655  0mmr

MEENRH - SIIRARRREEN Fsn

.ﬁﬂ!r+z3 Fr+3 SERGERRET - BRBIE

https://tw.sports.yahoo.com/news/%E6%B5%81%E! %$E9%87%8D%ET%97%
87-23-%E6%AD%BBY%EA%BA%AL-3-
%ET7%97%85%E7%A8%8B%E6%IC%B0%E7%IF%ADKET7%9I5%B6%EE%I7%AS%EE%A
D%BB%EA%BA%A1-095627474.htm|




il
=

B

« RELHEE ( Influenza virus )

- BIEERBSH (orthomyxoviridae )

- HRAR - BR . CRRDH
. ENPEMESHE

- SEEZE2ERER
« AIMIKAREZR (hemagglutinin : HA)
« ¥BECHLREES ( neuraminidase : NA )
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E ¥ &8¢ Nature Reviews Microbiology 9, 590-603 (August 2011)
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Taiwan Centers for Disease Control
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COVID-19 preventive measures coincided with
a marked decline in other infectious diseases in
Denmark, spring 2020
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Respiratory syncytial virus
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Parainfluenza virus + metapneumovirus

Parainfluenzavirus + metapneumovirus

Mycoplasma pueumonine
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Mycoplasma pueumonise
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Epidemiol Infect 2022 Jul 28;150:e138
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Staphylococcus aureus bacteraemia

Staphylococcus aureus bacteraemia
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Taiwan Centers for Disease Control

Effectiveness of Seasonal Flu Vaccines
from the 2005 - 2020 Flu Seasons in the US
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Taiwan Centers for Disease Control
2022-23 FREEREE(RD ~ HE - FR7ZE)
I T R T R
[T 7% Flucelvax
=) 2% Seqirus/ 3
g2 0.5 mL E7E5 0.5 mL E3025]
=] 0.5 mL BREHF 0.5 mL BFREHE
5mL ZEIZ (US only) 5 mL 2T (US only)
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Taiwan Centers for Disease Control
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Taiwan Centers for Disease Control
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Taiwan Centers for Disease Control
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Taiwan Centers for Disease Control
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Taiwan Centers for Disease Control
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Taiwan Centers for Disease Control

& #1572 (Vaccine hesitancy)
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OFMGE - thig - BETEE - FETRIYEHEE
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OVBEMEE - HAREETE(mass campaigns) 3 4E

Report of the SAGE working group on vaccine hesitancy (WHO, 2014)
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Case

m 80 years old

Fever with general weakness

- Runny nose
- Dry cough
- Mild dyspnea

CBC BCS

WBC 6200 Crea 1.18
Seg 73 Na 139
Eos 0 K 3.6
Baso 0 AST 67
Mono 19 ALT 66
Lymph 8

Hb 10.7

Plt 117000
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Uncomplicated

Complication

Uncomplicated influenza

Onset

Incubation | Disease period




Incubatlon perlod 3‘ ? -
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 (1-4%)

Uncomplicated influenza

Onset

Incubation | Disease period
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Sym ptom Uncomplicated influenza

« Systemic symptom
* Respiratory symptom




Systemic symptom

* Fever/Chillness
» Myalgia/Headache
 Malaise/Anorexia

Uncomplicated influenza

13

Systemic symptom

* Fever
* Abrupt onset

* %HEEHEEB%FQ

Uncomplicated influenza
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Systemic symptom

* Fever
.« 37.8~40.0°C

Uncomplicated influenza
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Systemic symptom

* Fever
.« 37.8~41.1°C

Uncomplicated influenza
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SySte m i C sym pto m Uncomplicated influenza

* Fever

* Highest on D1
. 0.3~0.6°C lower afterward

17

Fever curve of influenza

Case 1l

144 hours

Case 2
111 hours

.
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Systemic symptom

* Fever duration
* 3 days (4~8 days)

Uncomplicated influenza

19

Systemic symptom
» Myalgia/Headache

* Most troublesome
 Relate to height of fever

Uncomplicated influenza
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SySte m i C sym pto m Uncomplicated influenza
* Myalgia

* Extremities
* Long muscle of back

* Eye muscle
 pain while gazing laterally

21

Res pi rato ry sym pto m Uncomplicated influenza

* Dry cough
» Severe pharyngeal pain
* Nasal obstruction and discomfort
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Respiratory symptom v

* After systemic symptom diminish
* Recurrent cough
* Hoarseness
* Dry or sore throat

A EEERE

23

Atypical Symptom Uncomplicated influenza

* Age > 65 years old
* Immunocompromised
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Atypical Symptom Uncomplicated influenza

* No fever
* Milder systemic symptom

» Generalized symptom
 Anorexia/Malaise/\Weakness
* Dizziness

25

Atypical Symptom Uncomplicated influenza

e Older adults
e Altered mental status
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A 5B IHEIE

Risk of complication

* Children < 5 years old <2yl/o
* Adult 2 65 years old
* Pregnant women / 2 weeks postpartum

* Residents of nursing homes and long-term
care facilities

* People with medical condition
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Risk of complication Medical condition

* Neurological and » Endocrine disorders
neurodevelopmental « Metabolic disorder
conditions « BMI > 40

) githm.a g d » Blood disorder

* Lhroniciung disease « Weakened immune

* Heart disease system

* Kidney disorder » Children<19 y/o under

* Liver disorder long-term ASA

29

Complication of influenza

* Respiratory
« Extrapulmonary

30



Respiratory complication

* Pneumonia

31

Symptom of pneumonia

* Cough with dyspnea
* Tachypnea

* Hypoxia

* Fever
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Types of pneumonia

* Primary influenza viral pneumonia
» Secondary bacterial pneumonia
» Mixed viral and bacterial pneumonia

33

Types of pneumonia

* Primary influenza viral pneumonia

* Persistent fever and symptom after 3-5
days of symptom
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Types of pneumonia

* Secondary bacterial pneumonia
* Improvement of influenza symptom

* Relapse of fever and cough with purulent
sputum

35

Types of pneumonia

* Mixed viral and bacterial pneumonia
» Gradual progression

Transient improvement followed by
worsening

36




Extrapulmonary complication

« Cardiac

 Central nervous system

» Myositis and rhabdomyolysis
* Multisystem organ failure

» Concomitant infection

37

Extrapulmonary complication

» Cardiac
* Myocardial infarction
* Myocarditis/Pericarditis
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Extrapulmonary complication

 Central nervous system

* Guillain-Barre syndrome

* Incidence after influenza
« 90 days: 7.35 (95% ClI: 4.36-12.38)
« 30 days: 16.64 (95% CI: 9.37-29.54)

39

Fever with general weakness
- Runny nose

- Dry cough

- Mild dyspnea
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Case

i

Influenza virus type A antigen Negative
Influenza virus type B antigen Negative

SARS-CoV-2 Ag (AEHER- BER/BH)
Negative

41

Case

i

Viral antigen detection-Dengue virus NS1Ag( B EEFISHFHNSIIE)
Positive

Dengue virus nucleic acid qualitative amplification test
Positive

DENV typing( B EAHHIZEL)
Dengue virus type 1 detected
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Case

i 42 years old

Cough with sputum and rhinorrhea for one week
Fever with chillness for 4 days
- Diarrhea
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Case

i 42 years old

AT MR E RS
ISR SARS-CoV- 2imEaaal
MRlfEdE: ROEE T e
HESERT A SOLE BB SEEH T real - tine PCR)
MERET. [
SFEWmERAE: Atk
MERELN ¢ BRI A SRR S IR

Influenza virus type A+B antigen(BFETE) (RS- MITHERBABIN TR BERREE))
Influenza virus type & antigen Negative
Influenza virus type B antigen Negative

51




I'

ZETTH
Whom to test
What to test

How to test
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Whom to test?

ARG
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Whom to test

* If result will influence management
* Public health activity

=AY
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Whom to test ]

* If result will influence management
* Antiviral or antimicrobial agents
* Further diagnostic evaluation
* Prophylaxis for high risk contacts
* Infection control intervention

57

Whom to test A
* Public health activity

* Interventions for outbreak management
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Whom to test FRH R
* Influenza is circulating

* Influenza is not circulation
Influenza is circulating  wonm

» Present influenza-like iliness
* Immunocompromised
* high risk of complication

» Acute respiratory symptoms
« Exacerbation of chronic medical condition
* Influenza complication
» Hospitalized patients
 Acute respiratory symptoms
» Exacerbations of chronic medical condition

60
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Whom to test FRSE

* Influenza is not circulation




Influenza not circulating v

* Relevant epidemiologic exposure
» Exposure to person with influenza
» Outbreak of respiratory iliness of uncertain cause
* Recent travel in an area with influenza activity
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What to test

What to test
Molecular assay

Antigen detection assay
Others




Molecular assay What to test
 High sensitivity
* High specificity

What to test

Molecular assay

 Conventional RT-PCR
* Multiplex RT-PCR
* Rapid molecular tests

68




Conventional RT-PCR  wolecute

* Distinguish influenza A and B
* Influenza A subtype

e Turnaround time: 1-8 hours

69

Multiplex RT-PCR Molecule

» Several pathogens detection

* For
* Immunocompromised
* Requiring hospitalization
* During period of influenza and
COVID-19

70




Filmarray respiratory panel

» Adenovirus « Chlamydia pneumoniae

« Human Rhinovirus/ » Bordetella pertussis
Enterovirus - Bordetella parapertussis

* Influenza virus » Mycoplasma pneumoniae

* Respiratory syncytial virus
» Parainfluenza
« Human metapneuovirus

+ Coronavirus
« SARS-CoV-2

71

Rapid molecular tests  volecue

* Distinguish influenza A and B
* No influenza A subtype

e Turnaround time: 15~30 min
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What to test

Antigen detection assay

73

Antigen detection assay

* Low to moderate sensitivity 50-70%
 High specificity

74




Antigen detection assay

* Interpret with caution
*False negative result are common
*Not used for hospitalized

75

Antigen detection assay

» Molecular test recheck
* Negative Ag in high community
influenza, and indication for confirmation
* Positive Ag in low community influenza
* Recent exposure to pigs or poultry

76




What to test

Others

77

Others

* Viral culture: public surveillance
» Serological tests: not routine test
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How to test
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How to test

fasSHI B
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3T EEFR e

1 A B e

 Within four days of symptom

onset




PRIpE

- B ANasopharynx

« HIxZNasalfil_EThroat swab
« HIEEE—E > FhEEnasal swab

83

PR IR4E

* For ventilated patients with
negative upper respiratory tract
*Endotracheal aspirate
*Bronchoalveolar lavage fluid

» Greater and prolonged respiration
In lower respiratory tract

84




At EEER

* Flocked swab

hitps.//www.thermofisher cc

atalog/product/R 12566
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Case

i 42 years old

Rapid molecular test-Flu A
Positive

Viral nucleic acid detection-influenza & virus(JBEEENEE- AZLAEURS)
Positive (H1), AMERER A BRI TENHEYELE
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Case

i 26 years old
- Rheumatoid arthritis

89

Case

i 26 years old
Cough since last night

90




Case

§

26 years old

Cough since last night

- Fever

- Headache

- Chest pain

- Nausea/vomiting, diarrhea

91

Case

§

26 years old

Cough since last night

- Fever

- Headache

- Chest pain

- Nausea/vomiting, diarrhea

Dyspnea with desaturation

92







iyl

» Respiratory viral infection
* Novel influenza A virus infection
» Bacterial pneumonia

95

Respiratory viral infection

« COVID-19

* Respiratory syncytial virus
« Common cold

« MERS-CoV

96




COVID-19 SR

« Difficult to distinguish

* More common in COVID-19
Fatigue
*Diarrhea

»Olfactory disorders
* Taste disorders

97

COVID-19 BRI
* Diagnosed by antigen / PCR

98




Respiratory syncytial virus &5k

* More common in children

* Also important in
 Older adults
* Immunocompromised

99

Respiratory syncytial virus  &5/5%
* Diagnosed by PCR

100




Common cold

« Several virus
 Rhinovirus
* Parainfluenza
« Common cold coronavirus

i3l DY

101

Common cold

* Mild symptom than influenza
* Nasal congestion milder

2 71 52 i
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Common cold

i3l DY

* Diagnosis by clinical manifestation

103

MERS-CoV

 History of Arabian peninsula

BRI

104




MERS-CoV BRI
* Diagnosis by PCR

105

Novel influenza A virus &5t

« Symptom not distinguish from
seasonal influenza A

106




Novel influenza A virus st

* Exposure history
* Travel history

107

Novel influenza A virus &5t

* Exposure to
 Poultry
* Pigs
* [ll person with animal associated
influenza

108




Novel influenza A virus st

* Travel to region with local
transmission

« H7N9: China
* H5N1: Asia, Middle east

109

Novel influenza A virus a2t
* Diagnosis by PCR

110




Bacterial pneumonia &2t

« Complication of influenza
* Infection alone

111

Bacterial pneumonia &2t

« Complication of influenza
e initial improvement
* relapse of fever and productive
cough

112




Bacterial pneumonia &2t

* Fever

* Dyspnea

* Cough

* Sputum production

113

Case

i 26 years old

Influenza virus type A4B antigen( BE3RGRIEE)(HES- MITEUE M EABAIG R MR BE R AmE)) |

Influenza virus type A antigen Positive
A R U EE

Influenza virus type B antigen Negative

SARS-CoV-2 Ag (ARRIRER- HER/BH)

Positive

114
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- BTSN MIRE AR RRREESEE =
« Common coldLAER PR sk vl LA
* MERS-CoVHIFT B AZRL R RN B T EF| FHLEEF

A
m g
 [RTRE > RMMRTUEREEES
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-Take home message

« FEARRGMATHR > BRIREZ MRV IEREZR n]Z80~90%
» JURKER T PFIRIBAEA © = B ERVIEAR S5 RARE
B BE  BRE

- %;ﬁ%ﬁ?ﬁﬁﬁﬁﬁ  BIERAIRVIRER L - BEITARRAE
o« MRNBVIRRI LUXEE R IRA > (£ INRR 22 [RAER
« (RT ORI > MEIRGEARR R RAVEE E2E S o
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Influenza Virus

Cleavage of sialic acid
by NA

o =1
Viral protein synthesis 1

t

W —

e R R M L cismsna s

i Completion of mRNA
I bl

L] B —

/_ Capsnalc;ing\
.I_

RNA synthesis g
Cap

Nucleus

Cytoplasm

A

+— Inhibitory action -

«: Viral RNA polymerase (RdRp) o :Viral RNA and RdRp complex V: Sialic acid (viral receptor) B Cap portion of mRNA

Pharmacology & Therapeutics 209(2020)107512
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- Cleavage of sialic acid
Viral protein synthesis 1 by NA
t
.. IR | __ Neuraminidase inhibitor
Completion of mRNA )
RNA polymerase | |
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[

hing
RNA synthesis g
- Cap

\RNA acidic endonuclease inhibitor

—_—

Nucleus

Cytoplasm

=

', Genomic RNA without Cap structure

+— [nhi

bitory action

o Viral RNA polymerase (RRp) o : Viral RNA and RdRp complex 1 : Sialic acid (viral receptor)

B Cap portion of mRNA
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M2 protein inhibitor

Mechanism : Inhibit viral uncoating

Drug : Amantadine / Rimantadine
Only active against influenza A

Resistance rapidly increasing

EAEREARRERERIAE

5

Neuraminidase inhibitor
Mechanism : inhibiting viral release
Drug : Oseltamivir * Zanamivir +

Peramivir
Active against influenza A and B
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Neuraminidase inhibitor

Y
\N S 111
- "-v- = =
52 7B (Oseltamivir) I3 (Zanamivir) % B8 (Peramivir)

7

Neuraminidase inhibitors
ERRISRE ey 1=
(Oseltamivir) | (Zanamivir) (Peramivir)
B B m] B A 5t
fERHR BARZR)EEE BRARRERE BARRR)ERE
(SEEHER) IEULERE (RERHEFESBRN)
FisFE SH2% - 8% SH2% - SRR .
75mg - 50 27 - #5A ¥4 300mg
EI{EF B - TN TRERE IEE - mEIRET
B INAE R 2 & 2
NREEREE 2. (EEEE = 2
FEEE R _ BAREMTERzsE REERESUEAREZ
AEEREFIRHE FERSHAIE ENRES . TESEHEZE
FEAHAEAR YREEERYE  600mg - OlKEREES
R S EAR A& &E 1%




Cochrane Trusted evidence.

=] H Informed decisicns. Title Abstract Ke'
i# Library [e s

Better health.

Cochrane Reviews Trials = Clinical Answers + About ¥ Help «

Cochrane Database of Systematic Reviews “ Conﬁrmed or suspeCted exposure !
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Effectiveness of neuraminidase inhibitors in reducing mortality 3 @ “& @
in patients admitted to hospital with influenza AHIN1pdmo09
virus infection: a meta-analysis of individual participant data

Oseltamivir 92%
Zanamivir 2.3%
Peramivir 0.3%

Heinz Burgr o o T Dot oD Do Col D Doz i)
Semio Fanella, Zha FII‘IdIngS
Xiaoyun Hu, Quazi|
Hja Kuzman, Arthf  We included data for 29 234 patients from 78 studies of patients admitted to hospital between Jan 2,
Elga Mayo-Monted 2009, and March 14, 2011. Compared with no treatment, neuraminidase inhibitor treatment
iﬁ?éﬁ;:z,":; (irrespective of timing) was associated with a reduction in mortality risk (adjusted odds ratio [OR]
KeMnkWTo,f;nm 0-81; 95% CI 0-70-0-93; p=0-0024). Compared with later treatment, early treatment (within 2 days of
Pavt Zaregouliis. Al <y ptom onset) was associated with a reduction in mortality risk (adjusted OR 0-48; 95% CI 0-41-
Summary 0-56; p=0-0001). Early treatment versus no treatment was also associated with a reduction in
:;;':JI::’:E 1: mortality (adjusted OR 0-50; 95% CI 0-37-0-67; p=0-0001). These associations with reduced mortality
data to imvestid Tisk were less pronounced and not significant in children. There was an increase in the mortality
hospital with p} hazard rate with each day’s delay in initiation of treatment up to day 5 as compared with treatment
initiated within 2 days of symptom onset (adjusted hazard ratio [HR 1:23] [95% Cl 1-18-1-28];
p<0-0001 for the increasing HR with each day's delay).
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Factors Associated With Death or Hospitalization Due to
Pandemic 2009 Influenza A(H1N1) Infection in California
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SURVEILLANCE

Effect of neuraminidase inhibitor (oseltamivir)

treatment on outcome of hospitalised influenza patients,
surveillance data from 11 EU countries, 2010 to 2020

Cornelia Adlhoch® , Col TABLE 2
Isabelle Thomas* , Jan
« Tanya Melillo® , Arian
Sonja ). Dlun

hospitalised influenza cases by age g
ion status, timing of hospitalisati

group, sex, influenza subtype, timing of antiviral treatment, intensive
andd vaccination status, 11 European Union countries, influenza seasons
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Early oseltamivir treatment improves
survival in critically ill patients with
influenza pneumonia

Background: The relationship between early oseltamivir treatment (within 48 h of symptom onset) and
mortality in patients admitted to intensive care units (ICUs) with severe influenza is disputed. This study
aimed to investigate the association between early oseltamivir treatment and ICU mortality in critically ill
patients with influenza pneumonia.

Methods: This was an observational study of patients with influenza pneumonia admitted to 184 ICUs in
Spain during 2009-2018. The primary outcome was to evaluate the association between early oseltamivir
treatment and [ICU mortality compared with later treatment. Secondary outcomes were to compare the
duration of mechanical ventilation and ICU length of stay between the early and later oseltamivir
treatment groups. To reduce biases related to observational studies, propensity score matching and a
competing risk analysis were performed.

Results: During the study period, 2124 patients met the inclusion criteria. All patients had influenza
pneumonia and received oseltamivir before ICU admission. Of these, 529 (24.9%) received early
oseltamivir treatment. In the multivariate analysis, early treatment was associated with reduced ICU
mortality (OR 0.69, 95% CI 0.51-0.95). After propensity score matching, early oseltamivir treatment was
associated with improved survival rates in the Cox regression (hazard ratio 0.77, 95% CI 0.61-0.99) and
competing risk (subdistribution hazard ratio 0.67, 95% CI 0.53-0.85) analyses. The ICU length of stay and
duration of mechanical ventilation were shorter in patients receiving early treatment,
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ERJ Open Res. 2021;7(1):00888-2020.
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Efficacy and Safety of Intravenous Peramivir Compared
With Oseltamivir in High-Risk Patients Infected With
Influenza A and B Viruses: A Multicenter Randomized
Controlled Study

Shigeki Nakamura,"® Taiga Miyazaki,'* Koichi lrumikawa,” Hiroshi Kakeya,” Yutake Saisho,' Ketsunori Yanagihara,*
Yoshitsugu Mwmlt .* Hiroshi Mukae," and Shigeru Kohno'
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have not been performed. To optimize such treatments, we assessed
oral osel

ivir in treating I infl A or B virus infection. E = F— B E’; g ’a ' A
Methods. A multicenter, randomized, controlled clinical trial w Ia I}IL

patients infected with seasonal influenza. A total of 92 adult inpatien

by e il ravenos s of e (60 m) ol Eﬁﬁoseltamivirﬁﬁ

The median times to clinical stability (time to reach <37"
and 37.8 hours (95% CI = 26.3-45.3) in the peramivir and oseltamivi
difference. The virus titer and change of mean total symptom scores peram 1 V 1 r ln
regression suggested that virus type was a significantly effective prog
{AEs) with peramivir and oseltamivir occurred in 2. 2‘5{1 (n = 1/46) an: & 424,
: pe < 2.2% (n = | £ H = ﬁ b
was mild in all cases except 2 patients who showed pneumonia or CO) T.l' q:

Conclusions. Intravenous peramivir was effective based on the rd 2
show that peramivir is a useful option for the treatment of influenza 1t ?
ALY s~
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Comparing intravenous peramivir with oral oseltamivir
for patients with influenza: a meta-analysis of randomized

.
controlled trials
Yu-Hsing Fang, Tzu-Herng Hsu, Tzu-Yin Lin, Chia-Hung Liu, Shou-Chu Chou, Jie-Ying Wu 8 . show all

accepted 1

Results

The meta-analysis was conducted to calculate the pooled effect size by using a random-effects
model. Seven randomized controlled trials (RCTs) including 1,138 patients were reviewed. The
incidence of total complications revealed no significant difference between 600 mg IV peramivir
(PE00) and 75 mg oral oseltamivir (O75) treatments (2.8% vs. 4.1%; risk ratio [RR] = 0.70; 95%
confidence interval [C1]: 0.36-1.38). The incidence of pneurmonia was not significantly different
between the P600 and O75 treatment groups (2.2% vs. 2.7%; RR = 0.74; 95% CI: 0.37-1.51).
Regarding the time to the alleviation of symptoms, no difference was found in P600 and 075

treatment (MD = -3.00; 95% Cl: =11.07 to 5.06). The rate of fever clearance in 24 h and the time to
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kramivir and oral oseltamivir

Expert Rev Anti Infect Ther. 2021;19(8):1039-1046.
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Clinical outcomes and prognostic factors ®\.l
of patients with severe influenza receiving
intravenous peramivir salvage therapy in

intensive care units

.lhslru:: Background: Few studies haw lrwesligated patients with severe influenza who

Ching-Yuan Yeh Fu-Der Wang **

receive inl intravenous peramivir for salvage thera
Chia-Jui Yang Shiang Fen Huang Methods: We retmspe(tlvﬂy analyzed data l'lom 71 patients with severe influenza who
Chun-Hsin L1aw , Wang-Huei Sheng received int therapy in the intensive care units of three medical centers be-
tween 2012 and 2016. All patients received ivir or ivir before the on
of peramivir.
* Department of Internal Medicine, National Taiwan Unh Results: A total of 44 men and 27 women with a median age of 55 years were enrolled. Fifty-
Department of Internal Medicine, Tolpe! Veterans Gen five {78%) had underlying comorbidities and 57 (B0%) patients were infected with influenza
type A. Forty-four (62%) patients survived and 27 (38%) died. Five patients m&; had attribut-
able adverse events, including el d hepatic ami levels (n u-
binemia {n = 2), leukopenia (n = 1), and skin rash (n = 1). Multivariable Iomstic regression
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J Microbiol Immunol Infect . 2018 Dec;51(6):697-704.
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Endonuclease inhibitor
Mechanism : inhibiting the initiation
of MRNA synthesis
Drug : Baloxavir (single dose regimen)
Active against influenza A and B
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in Adults and

Frederick G. Hayden, M.D., Morio Sugaya, M.D., M
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@+k ® Early treatment with baloxavir marboxil in high-risk
" adolescent and adult outpatients with uncomplicated
influenza (CAPSTONE-2): a randomised, placebo-controlled,
phase 3 trial

Michael G lson, Simon Portsaouth, Yuki Yoshida, Takao Shishido, Melissa Mitchener, Kenji Tsuchiya, Takeki Liehara, Frederick & Hayden

oxavir), a selective inhibitor of influenza cap-dependent endonuclease,
n for the treatment of uncomplicated influenza in otherwise healthy
to study the efficacy of baloxavir in outpatients at high risk of developing

11, 2017, to March 30, 2018, and randomly assigned to receive balos

————% | 15). The modified intention-to-treat population included 1163 patients:
- group, and 389 in the oseltamivir group. 557 (48%) of 1163 patients had
| s I s z . 80 (736) had influenza A HIN1, 14 patients had a mixed infection, and
| - he median TTIIS was shorter in the baloxavir group (73-2 h [95% CI
, 1 3 ! 7 ;| 3h[92.7 to 113-1]: difference 29-1h [95% C1 14. 6 to 42-8]; p<0-0001).
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Lancet Infect Dis. 2020; ):1204-1214.
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@+It @ Combining baloxavir marboxil with standard-of-care
 neuraminidase inhibitor in patients hospitalised with severe
influenza (FLAGSTONE): a randomised, parallel-group,
double-blind, placebo-controlled, superiority trial

Deepali Kumar, Michael G Ison, Jean-Paul Mira, Tobias Welte, Jick Hwan Ha, David § Hui, Nanshan Zhong, Takefumi Saito, Laurie Katugampala,
Neil Collinson, Sarah Williams, Steffen Wildum, Andrew Acksill, Barry Clinch, Nebson Lee

Summary _ Baloxavir;& & %E|=: 40mg on D1,D4&D7
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bis 2022; (NAIs) are the ot care tor hospitalised patients with
2:718-30 mﬂuenza We aimed to test whether coml the cap-depend donuclease baloxavir marboxil
fter bal ) with Jard-of-care NAls would result in improved clinical outcomes compared with NAI

January 24, 2022

itk gt 3016/ mnnothmpp in hospitalised patients with severe influenza.
$1473- 3090215004692

= lacebo-controlled, superiority trial. Patients aged
100, Bl b gy et «d influenza (by RT-PCR or a rapid test) and had a
iy luded. Recruitment took place in 124 centres across

ictive response system, patients were randomly

saloxavir group) or placebo plus NAls (hereafter the
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ed in this study were oseltamivir, zanamivir, and
1 standard practice. The primary endpoint was time
Université de Paris, Cochin "¢ CHTIICAL IMProvement, oennea as nme w a new a2 or 2 or wower for 24 h or hospital discharge, whichever came
University Hospital, Medical  first, based on daily assessments over the study duration of 35 days. Secondary endpoints included safety analyses.

Intensive Care Unit, Paris.  The modified
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Table 3 2018-19 Atlanta and Tokyo

Virus and patient charactesistics for type A and B influenzs vinses (n = 53) 2 A amino acid of concem and phenotypically tested by WHO CCs
fior badecavir susceptibiliny.

Vins () B ECs fold-change a5 conspared to relerence PA substitution Patient setting  Antiviral [—
medinng ECay values Yios Claol treatment ‘cotupronsised
isalate specimen
AMINDpdmi09 (14 2 11.4-322 1307 13571 i Commmsiity Yes, baloxavit No
of 534) 1124 BOTFmix  DSTFImis  Community Yes, balaxavis No
o, 2 360495 1385 1388 Comumunity Yes, baloxavit No
1 I4 /o 3 3037 . 3av E3ay Conmmrindty Yes, lnninamivic Na
1 23 éﬁ*nﬁl&ﬁ BOFTmis 138/ mix Unknown Unknows Unknown
1 69 E23G EX5G Unknown Unknown Unknown
174 E23K E23K Commanity No No
2 1647 E**tbﬁu K34R K341 Utiknown Usikeiown Unlknown
1 29 % E19%9G E199G Unknowry Unknown Unkxnown
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1 7 [ELATY 3am Conmmunity Yes, baloxavir No
2 1L0-91.8 138MT mix BaM T mix (1) Conamundty (1) Yes, baloxaviy Noil)
)
(1) Uniknown (1) Unksiown (1) Unlnown (1)
1 4.1 1a61. [EET Unknown Unknown Unknown
14 KR K3R Uniknown Uniknown Unknown
2 0513 L2ap L2sr ) Upknowny Unkmown Unknown
Not available
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1 oo OV nkx  Notavailable  Unknown Unkaown Unknown
B/Victoria (2 of 425) 1 09 Bay Bay Unknowny Unknown Unkmown
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* REAEMATTREERAERNASEMBEBRR KRS
(7~10R) BEARERSEHEIRE (positive of RT-PCR or viral culture)
o ERERMRREEYERNEREFREREERSERERE

+ Antiviral susceptibility patterns changed very little during 2020-
2022

HRmZEERBKRIEAER - BNFFEER -
MEBERTHRBHABHINT - FEENAIsHIZE K -
MEBFRTHBRDHINZ - FEE S BaloxavirfiZ
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Favipiravir ( Avigan ) \Eﬁ

Favipiravir

= vhody
Cleavage of sialic acid

= &
Viral protain synthesis by NA
i—{a
53 r
A ——

Mouraminidase inhibitors
{Tamiflu)

Complation uf mRNA

IELZI—'I [ Favprane |
/Cap—snubchlng

RNA { synthesia .,WWW

\ Xofluza: Baloxavir marbeuxil

i Nucleus :
Cytoplasm : i H
\ ., Ganamic RNA without Cagp structure +— Inhibitary action ' /

o Vil RNA polymerase (RERp) = ; Virl RNA and RARp complax ] : Sialic ac {viral receplor) A : Cap portion of mRNA
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Double Blind, Placebo-Controlled Trials

The Journal of Infectious Diseases i
Ivma
MAJOR ARTICLE :€r, ]nDbA H OXFORD

Favipiravir Treatment of Uncomplicated Influenza
in Adults: Results of Two Phase 3, Randomized,

TCemowd] " Catherine Dldham-Creamer,” Lih Lisa Kang,>® and Carol Epstein®™*
of Medicing, Unaversity of Virginia School of Medicine, Charlottesille, Vieginia, USA; and “Medivector, Inc, Baston,

lacebo-controlled trials assessing the efficacy and tolerability of favipiravir in acute
luenza-like symptoms and fever of =48 hours were randomized to favipiravir
BID on days 2-5) or placebo tablets (1:1 in US316; 3:1 in US317). The primary
tion when 6 influenza symptoms were self-rated as absent or mild and fever was

ted participants.
acebo), favipiravir was associated with a 14.4-hour reduction (median, 84.2 vs
sion vs placebo. In US317 (526 favipiravir, 169 placebo), favipiravir did not

:)s Mtk IRIF R B IR B N TE B EE T K :n]
S RAERBEplacebotALEEER |,
®| Blosel tamivir MBI RBERER
4 (63. 1/NFF vs 51. 2/VFF)




Favipiravir B Bl &%

o ERENZYERKEEYFOE - RUMEARRRBRRGER
( BRASELfth iR B R 55 B SRR M DA B RI1E T )

+ 5% 1 HEMOMRA 1600mg - H2ME - 55 2 £ 5 X&E[E 600mg - &
H2[E - @B EHER 5 X

o FAERBBEREY  REARRE BRI RREEKR
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HEKENRSEY)

1,3-dihydroxy-6-benzo [c]  #I#5mERNA polymerase N

chromene (D715-2441)

Fludase (DAS181) TIBRMEIR3E = 57 AR AYsilic acid receptor N

FA-6005 %A VRNP complexi& 4 - [EEIRNPsE N
24

Cynovirin-N Hemagglutinin inhibitor

siRNAs short interfering RNAs
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o FBEESARASEEEE ZETRE - LI
SHUBERT - ASHATETRE - MA%
ERRREEY

o SHFBEEZSEMES - HIRGIREYEES
EEFRARR - AHESFEEZ - AmsREE -
MBI 2 FIAEEYaE (NAls, Baloxavir)

b=, Jedsp
& TR REE BRAL(TEENER - FE THEALRE , ERERE(HmERRNER
ﬁﬁﬂk ) ﬁﬁﬁsﬁ )
- PREHEBRERAEE - BEBEZ 38 BB (BMI>=30)
- FWSEEeSEM L EREEE - BRARURSREERESLER)ZRE
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EEAREBtERZEREEE XA/ BB/ ENEREERERES)
TRPh 1 A EE
. SRESHBEEAOEFEHERSRS: | HEHREERFYKRBETR  WAAERENBESHREIGE
ERARE A% TEEREER > BERA/RSHE/FARRSEHRREER
£ ERIRBIERELI2FSA31HIE » FABMERAEY
- 7 X .
S mas S EBMARBSLEARGE | o, o mpa s m B R RBRES17H)
’ nos
MR EE
( Severe Complicated Influenza )
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Co-circulation of Influenza
Viruses and SARS-CoV-2

« MRS AN ERER T

s MABERRER  BEYXEER
+ steroid Kimmunomodulatory therapiesfE A&/ iE1E
2F i

https://www.covid19treatmentguidelines.nih.gov/special-populations/influenza/
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it /2K FA B 14 AR %

- BEREERRRREROITERRR TR A

» ST E B (MNRIRHEE) 7R B el m B AR R 4%
g ol B AR 1 %

o TERF B Z L oseltamivirgizanamivirgE - £/

{E7X5Baloxavir B {EFH

N EnglJ Med 2020; 383:309-320
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SRR EESRABRESIARTEA - BERERAEYNNES
&4 . oseltamivir ~ zanamivir + peramivir * baloxavir
+HREMEMRERTARR - BINEFHERN - IEFRITHE
FHRAHINT - FEBENAIsTEY - IEFRTHRBHRAH3INZ -
&= B8 A Baloxavirfi Z -

JMEIRMEMFES - I EBMRETNESEYNS AR
IR EEY

JRECEEIH T BREFNTEN A
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SRS RE Relenza ¥4  Rapiacta it B Xofluza&# R34 Avigan
EEBRERA i B 20mg/tab
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ARER e ARER 2
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PELEl O BA 51 at] al]
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Oseltamivir treatment for influenza in adults: a meta-analysis 3 @ @
of randomised controlled trials

Joanna Dobson, Richard | Whitley, Stuart Pocock, Arold S Monto

Summar;

Backgroun{l Despite widespread use, questions remain about the efficacy of oseltamivir in the treatment of influenza. published online
‘We aimé}
treatmer]  Findings We included data from nine trials including 4328 patients. In the intention-to-treat infected population, we
noted a 21% shorter time to alleviation of all symptoms for oseltamivir versus placebo recipients (time ratio 0-79,
Methods}  95% CI 0-74-0-85; p<0-0001). The median times to alleviation were 97-5 h for oseltamivir and 122-7 h for placebo |4
trials of §  groups (difference —25-2 h, 95% CI -36-2 to —16-0). For the intention-to-treat population, the estimated treatment
illness i} effect was attenuated (time ratio 0-85) but remained highly significant (median difference —17-8 h). In the
Embase,] intention-to-treat infected population, we noted fewer lower respiratory tract complications requiring antibiotics more
trials pul  than 48 h after randomisation (risk ratio [RR] 0-56, 95% CI 0-42-0-75; p=0-0001; 4-9% oseltamivir vs 8-7% placebo,
intentiof}  yick difference —3-8%, 95% CI -5-0 to —2-2) and also fewer admittances to hospital for any cause (RR 0-37, 95% CI
0:-17-0-81; p=0-013; 0-6% oseltamivir, 1-7% placebo, T8 —1-4 to —0-3). Regarding safety,
oseltamivir increased the risk of nausea (RR 1-60, 95% CI 1-29-1-99; p<|]-00(}1: 9-9% oseltamivir vs 6-2% placebo,
risk difference 3-7%, 95% CI 1-8-6-1) and vomiting (RR 2-43, 95% CI 1-83-3.23; p<0-0001; 8-0% oseltamivir vs
3-3% placebo, risk difference 4-7%, 95% CI 2-7-7-3). We recorded no effect on neurological or psychiatric disorders
or serious adverse events.

maniniEE o il 4,328 &R A
SRIRF R A RN A S S EISEMR RE AE R
Be {6 T IR 2 Fe 2 A S 1 B JL B (0.6 % vs 1.7 %)

Lancet. 2015;385(9979):1729-37.
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Effectiveness of Oseltamivir in reducing 30-day readmissions and 4,
mortality among patients with severe seasonal influenza in =
Australian hospitalized patients January 2016-March 2020

Yogesh Sharma™"*, Chris Horwood", Paul Hakendorf*, Campbell Thompson®

Table 2

Outcomes using propensity score matching in influenza patients who received Oseltamivir compared to the group who did not receive this treatment.
Cutcome variable Delayed/no treatment Prompt treatment Difference Odds ratio a5% 01 Povalue

n = 245) (n = 245)

In-hospital mortality n (%) 7(29) 4(16) 3(12) 024 005-117 o007
30-day mortality n (%) 1 (45) 11 (4.5) o 084 034-2.10 0714
30-day readmissions n (%) 38 (15.5) 24 (9.7) 14(5.7) 0.56 0.32-0.598 o003
“Composite outcome n (%) 49 (20) 33(134) 16 (6.5) 0.56 0.34-0.92 ooz
LOS median (1QR) 4(6) 3(3) 1(3) 232" 4.0 1o - 0.56 0.0

€1, confidence interval; LOS, length of hospital stay: I0R, interquartile range.
4 30-day readmission or death,
* Coefficient.

BN 2R EBEB D LER M40 R B RIS
A, oseltamivir R HAfE A Ol PR {R(EFTSE TR -
(EPRFHEEE R FE R R E

IJID. 2021;104:232-8.

Polymerase acid (PA) amino acid
substitutions in CAPSTONE-1 studt

The NEW ENGLAN D
JOURNAL ofs MEDICINE

ESTABLISHED IN 1813 SEPTEMBER 6, 2018 CAPSTONE—I S‘tudy

Baloxavir Marboxil for Uncomplicated Influenza
in Adults and Adolescents
PA/I38X amino acid substitutions detected in 9.7% baloxavir recipients
(mainly influenza A(H3N2) infection) after baloxavir treatment

The median time to alleviation of symptoms was longer in baloxavir
recipients with PA/I38X substitutions than in those without variants
(63.1 hours vs. 49.6 hours)

91% of baloxavir recipients with PA/I38X substitutions detected virus on
Day 5; 17% detected virus on Day 9
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O Placebo (n = 210)
@ Baloxavir; with PA/I38X-substituted viruses (n = 34) iruses (n = 36)
O Baloxavir; without PA/I38X-substituted viruses (n = 325) e ¥ituses fn = 332

D)

Proportion of unalleviated patients

(log,, [TCID;,/mLl])

Influenza virus titer

T 1 1
312 336 360

U ] | 1 1 1 1 ) L)
0 24 48 72 96 120 144 168 192
* Hours
Treatment

J Infect Dis. 2020 Jan 14;221(3):346-355.
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