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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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Vaccine Effectiveness: How Well Do the Flu Vaccines
Work?

Questions & Answers

|| Geuing aflu vaccine is more important than ever during 2020-2021 1o 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?

COC conducts studies each year to determine how well the influenza (flu) vaccine protects against flu iliness. While vaccine
efectiveness [VE) zan vary, recent studies show that flu vaccination reduces the risk of flu fliness by between 40% and E0%

among the overall population during seasons when most circulating flu vinuses are well-marched to the flu vaccine. In general

curren: flu vaccines tend to work better against influenza B and influenza A(H1N1) virsses and offer lower protection against
influenza AHINZ) viruses. See "Does flu vaccine effectiveness vary by type or subtype? and “Why is flu vaccine typically less

3"‘ EREEFERTREHRVIS

effective against Influenza A HINZ viruses? for more informatian.

— @) BRI EREE

Taiwan Centers for Disease Control

B AE {58 i 8% o RN A9 3L PR P2 1B 40-60%
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Effectiveness of Seasonal Flu Vaccines
from the 2005 - 2020 Flu Seasons in the US
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Taiwan Centers for Disease Control
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Taiwan Centers for Disease Control

& #J#57% (Vaccine hesitancy)
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Report of the SAGE working group on vaccine hesitancy (WHO, 2014)
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Clinical Diagnosis
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Probability of a positive PCR for influenza
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Baseline temperature ("C)
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Probability of a positive PCR for influenza
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Uncomplicated

Complication

Uncomplicated influenza

Onset

Incubation | Disease period




Uncomplicated influenza

Incubation
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Incubatlon perlod T
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Incubation period 7,
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Uncomplicated influenza

Onset

Disease period
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Sym ptOm Uncomplicated influenza

e Systemic symptom
* Respiratory symptom




Sym ptOm Uncomplicated influenza

» Systemic symptom
* Respiratory symptom

23

SySte m i C Sym pto ITN)  Uncomplicated influenza

* Fever/Chillness
» Myalgia/Headache
 Malaise/Anorexia
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Systemic symptom

* Fever
» Abrupt onset

Uncomplicated influenza

25

Systemic symptom

* Fever
« Abrupt onset

¢ %ﬂ E HH ﬁﬁ H% F’Eﬁ

Uncomplicated influenza
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Systemic symptom

 Fever
- 37.8~40.0°C

Uncomplicated influenza

27

Systemic symptom

e Fever
« 37.8~41.1°C

Uncomplicated influenza
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Systemic symptom

* Fever
* Highest on D1

Uncomplicated influenza

29

Systemic symptom

e Fever
* Highest on D1
» 0.3~0.6°C lower afterward

Uncomplicated influenza
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Fever curve of influenza

Case 1l Case 2
144 hours 111 hours

10 40
37.5 M S M
1 .
30 35
’ ) + ] ) / 5 ) 3
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SySte m i C Sym pto ITN)  Uncomplicated influenza

* Fever duration
e 3 days
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Systemic symptom

 Fever duration
* 3 days (4~8 days)

Uncomplicated influenza
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Systemic symptom
* Myalgia/Headache

Uncomplicated influenza
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Systemic symptom

» Myalgia/Headache
 Most troublesome

Uncomplicated influenza
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Systemic symptom

* Myalgia/Headache
* Most troublesome
 Relate to height of fever

Uncomplicated influenza
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Systemic symptom

* Myalgia
» Extremities
* Long muscle of back

Uncomplicated influenza
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Systemic symptom
* Myalgia

» Extremities
» Long muscle of back
* Eye muscle

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

39

Sym ptOm Uncomplicated influenza

* Respiratory symptom

40



Respiratory symptom v e

* Dry cough
« Severe pharyngeal pain
 Nasal obstruction and discomfort

41

Res p i ratO I'y Sym pto IM  uncomplicated influenza

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

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

43

Res p i ratO I'y Sym pto IM  uncomplicated influenza

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

A& mE
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Typical Symptom uncomicated nienza

* Systemic symptom
* Respiratory symptom

45

Atypical Symptom Uncomplicated influenza
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Atypical Symptom Uncomplicated influenza

* Age > 65 years old
* Immunocompromised

47

Atypical Symptom Uncomplicated influenza

* No fever
* Milder systemic symptom
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Atypical Symptom Uncomplicated influenza

* No fever
* Milder systemic symptom
* Generalized symptom
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Atypical Symptom Uncomplicated influenza

* No fever
* Milder systemic symptom

* Generalized symptom
 Anorexia/Malaise/\Weakness
 Dizziness
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Atypical Sym ptom Uncomplicated influenza
» Older adults

51

Atypical Symptom Uncomplicated influenza

e Older adults
* Altered mental status
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Uncomplicated influenza

Onset

Incubation | Disease period
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Complication
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Risk of complication
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Risk of complication

 Children < 5 years old
 Esp. < 2 years old

« Adult = 65 years old
* Pregnant women / 2 weeks postpartum

 Residents of nursing homes and long-term
care facilities

» People with medical condition

57

Risk of complication  wedical condition
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Risk of complication  wedical condition

Liver disorders
Blood disorder

* Neurological and
neurodevelopmental

conditions - Metabolic disorder
7 e | - Weakened immune
* Chronic lung disease system
» Heart disease « BMI =240
» Endocrine disorders « Children<19 y/o under
- Kidney disorder long-term ASA

59

Complication of influenza

* Respiratory
» Extrapulmonary

60




Complication of influenza

* Respiratory

61

Pneumonia
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Symptom of pneumonia

« Cough with dyspnea
» Tachypnea

* Hypoxia

* Fever

63

Types of pneumonia

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

* Primary influenza viral pneumonia

 Persistent fever and symptom after 3-5
days of symptom

65

Types of pneumonia

* Secondary bacterial pneumonia
 Improvement of influenza symptom

* Relapse of fever and cough with purulent
sputum
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Types of pneumonia

* Mixed viral and bacterial pneumonia
« Gradual progression

Transient improvement followed by
worsening

67

Complication of influenza

* Extrapulmonary

68




Extrapulmonary complication

 Cardiac

 Central nervous system

* Myositis and rhabdomyolysis
* Multisystem organ failure

» Concomitant infection

69

Extrapulmonary complication

 Cardiac
* Myocardial infarction
* Myocarditis/Pericarditis
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Extrapulmonary complication

 Central nervous system
 Guillain-Barre syndrome

71

Extrapulmonary complication

« Central nervous system

 Guillain-Barre syndrome

* |ncidence after influenza
- 90 days: 7.35 (95% Cl: 4.36-12.38)
- 30 days: 16.64 (95% CI: 9.37-29.54)
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* Symptom may be typical

* Physical examination few finding
 Laboratory test nonspecific

* Image generally normal

75
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Whom to test
What to test

How to test
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Whom to test

Whom to test

JRA




T EEAR G B

PR e 8 2210 B AaE

Whom to test? =8

s RB BT AL

« A F U IEB65/

° 5%%%@/!3)?
BBRERAN N —TEE




Whom to test EEl

* If result will influence management
* Public health activity

81

Whom to test A

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

82




Whom to test
* Public health activity

JRA

* Interventions for outbreak management

83

Whom to test

* Influenza is circulating
* Influenza is not circulation

ZNEI=E
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Influenza not circulating wnom

85

Influenza not circulating wnon
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Influenza not circulating wnom

- LR ~TREUA
T+ —H~RE=F
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Influenza is circulating  wnom

* Present influenza-like illness
* 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

88
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* Influenza is not circulation




Influenza not circulating wnom

* Relevant epidemiologic exposure

91

Influenza not circulating wnon

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

92
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What to test

Molecular assay

Antigen detection assay

Others

95

Molecular assay

* High sensitivity
* High specificity

What to test

96




Molecular assay What to test

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

97

Molecular assay What to test
» Conventional RT-PCR

98




Conventional RT-PCR  wolecue

* Distinguish influenza A and B
* Influenza A subtype

99

Conventional RT-PCR  Wolecue

* Distinguish influenza A and B
* Influenza A subtype

e Turnaround time: 1-8 nhours

100




Multiplex RT-PCR

* Several pathogens detection

101

Multiplex RT-PCR Molecule

» Several pathogens detection

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

102




Filmarray respiratory panel

» Adenovirus « Chlamydia pneumoniae
* Human Rhinovirus/ » Bordetella pertussis
Enterovirus - Bordetella parapertussis

* Influenza virus « Mycoplasma pneumoniae
* Respiratory syncytial virus

» Parainfluenza
« Human metapneuovirus

* Coronavirus

» Severe acute respiratory
syndrome coronavirus 2

103

Rapid molecular tests  volecue

* Distinguish influenza A and B
* No influenza A subtype

104




Rapid molecular tests  volecue

* Distinguish influenza A and B
* No influenza A subtype

e Turnaround time: 15~30 min

105

What to test

Antigen detection assay

106



Antigen detection assay

* Low to moderate sensitivity
* High specificity

107

Antigen detection assay

* Low to moderate sensitivity 50-70¢
* High specificity

108



Antigen detection assay

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

109

Antigen detection assay

 Molecular test recheck

110




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

111

What to test

Others

112




Others

* Viral culture
» Serological tests

113

Others

» Viral culture: public surveillance
» Serological tests: not routine test

114
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How to test
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nin four days of symptom

onset
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PR R+
» 5 & A Nasopharynx
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B AR 42

» B & S Nasopharynx
« X ZNasal/lll_-Throat swab

119

B IR 42

- 5 SNasopharynx
« HXENasal/ll_EThroat swab
HIEEE—E - FhiEnasal swab
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B AR 42

* For ventilated patients with
negative upper respiratory tract

121

B IR 42

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

122




B AR 42

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

* Greater and prolonged respiration
In lower respiratory tract

123

It BRI
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It BRI

* Flocked swab

125

BRI

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

129

8 Al 52

* Respiratory viral infection

130



Respiratory viral infection

« COVID-19

* Respiratory syncytial virus
* Common cold

* MERS-CoV

131

COVID-19 5 22 8
* Difficult to distinguish

132



COVID-19 R

* Difficult to distinguish

* More common in COVID-19
Fatigue
*Diarrhea
*Olfactory disorders
» Taste disorders

133

COVID-19 2 B2
* Diagnosed by antigen / PCR

134




Respiratory syncytial virus  &3/26

* More common in children

135

Respiratory syncytial virus &3k

* More common in children

* Also important in
* Older adults
* Immunocompromised

136




Respiratory syncytial virus
* Diagnosed by PCR

sl ]

137

Common cold

e Several virus

58 Al 52 el
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Common cold BRI B

e Several virus
 Rhinovirus
* Parainfluenza
« Common cold coronavirus

139

Common cold BRI

* Mild symptom than influenza
* Nasal congestion milder

140




Common cold

sl ]

* Diagnosis by clinical manifestation

141

MERS-CoV

* History of Arabian peninsula

58 Al 52 el
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MERS-CoV R
* Diagnosis by PCR

143

Novel influenza A virus szt
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Novel influenza A virus &sizt

* Symptom not distinguish from
seasonal influenza A

145

Novel influenza A virus szt

* Exposure history
* Travel history

146




Novel influenza A virus &sizt

* Exposure to
* Poultry
* Pigs
* lll person with animal associated
influenza

147

Novel influenza A virus szt

* Travel to region with local
transmission

e H7N9: China
* H5N1: Asia, Middle east

148



Novel influenza A virus szt
* Diagnosis by PCR

149

Bacterial pneumonia @32

* Fever

* Dyspnea

* Cough

* Sputum production

150
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-Take home message

o FEMEGMTTER - BRIREZENRY IEFEZR 0] 3Z80~90%
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Nida Qadir, MD &
. @NidaQadirmMD

Supportive care is much less exciting than the idea of a

single magic bullet to “cure” covid-19, but such a

panacea has never existed in critical illness. #COVID19

will not be different. Steroids & #Remdesivir may be

helpful, but they'll be useless w/o meticulous

supportive care.
https://twitter.com/NidaQadirMD/status/1287443875167051776

« ZHEH . BETIE
- IOVE/MER/ M - E& | MEIESE / {FEA
- BIREE / OEa - FEEE| | s8i0E

N - IABP / ECMO
- BlREAERE

P IR 58 J7 55 [RX R BV EEAR

* Respiratory symptoms ¢ Systemic symptoms
Cough - Fever / chills
Sputum production - Headache
Nasal discharge Myalgia
Sore throat Malaise / anorexia

e Other symptoms Dyspnea

- Photophobia Altered mental status
— Conjunctivitis

- Anosmia (COVID-]_Q) Paules C. Lancet. 2017;390:697-708.
HEIEHRES (SARS-CoV-2) RURERFREEBIE3| . $1/LHR . 2022-05-26.
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TABLE 3 Sensitivity of respiratory viral detection from different specimen types®

Sensitivity of detection® of:

Specimen type FLUA/B< RSV RV/EV  ADV hMPV  PIVs
NPS ++ ++ ++ ++ ++ +++
NPA +++ +++ +++ +++  +++ +++
OPS ++(+) ++ + ++ + +

TS ++ ++ + ++ + ++
Sputumf’ +++ +++ +(+)
BAL fluid +++ +++  ++ ++ ++ +(+)
Lung biopsy specimen  ++ ++ + + + o)

* Nucleic acid detection <+ DFA/IFA assays
* Rapid antigen tests * Cell culture

Charlton CL. Clin Microbiol Rev. 2018;32(1):e00042-18.

RN E%é jﬂiéﬁﬁil]ll-—v _T:TH;F:[UEEEi__ .
=RIE 20-30% BIMEIRZE R R 4

TABLE 2. Site of Virus Detection
Site of Virus Detection SARI, n =45 (%) Non-SARI, n =213 (%)

Nasopharyngeal swab 7 133 (62)
TA ﬂ 136 (64)
Exclusive nasopharyngeal _ 77 (36)
Both nasopharyngeal/TA H1 h6 (26)
Exclusive TA _ 80 (38)

SARI = severe acute respiratory infection (at ICU admission), TA = tracheobronchial aspirate.

van Someren Gréve. Crit Care Med. 2018;46(1):29-36.
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Predictive factor

Odds
Ratio

Age < 65 years
Clustered URI

Fever

Cough and
sputum production

Sore throat

3.98

3.93

2.89

3.24

3.70

Detection rates (%)

-~
an

a
o

]
(o3}

14.7

0-1 2 3 4-5
Numbers of predictive factors

Cia CT. Sci Rep. 2021;11(1):20058.
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Stages / severities of COVID-19

Asymptomatic or
Presymptomatic Mild lliness Moderate lllness Severe lllness Critical lllness

Positive SARS-CoV-2 Mild symptoms (e.g., Clinical or radiographic  Oxygen saturation <94%; Respiratory failure, shock,
test; no symptoms fever, cough, or change evidence of lower respiratory rate and multiorgan
in taste or smell); respiratory tract disease; =30 breaths/min; dysfunction or failure
no dyspnea oxygen saturation =94% lung infiltrates >50%

Features

Screening testing; if Diagnostic testing Diagnostic testing Diagnostic testing Diagnostic testing
patient has known
exposure, diagnostic
testing

Testing

Isolation Yes

roposed Disease Viral replication
Pathogenesis . T
porel NI ey |

Treatment —
Antibody therapy Antiinflammatory

Monitoring for symptoms Clinical monitoring Clinical monitoring; Hospitalization, oxygen  Critical care and specific
and supportive care if patient is hospitalized therapy, and specific  therapy (dexamethasone,
and at high risk for therapy (remdesivir, possibly remdesivir)
deterioration, possibly dexamethasone)
remdesivir

Management
Considerations

Gandhi RT. N Engl J Med. 2020;383(18):1757-1766.




Critical COVID-19 (before omicron)

Incubation Period Fever
Coggh Critical illness in 5%
Fatigue of symptomatic patients

Anorexia
Myalgias
Diarrhea
Dyspnea in 40% of symptomatic patients

2 3 4 5 6 7 8 9 10 11 12 13 14

Median Days from Median Days to Onset after Development of Initial Symptoms
Infection to Onset
of Symptoms

Onset of
Symptoms

Figure 1. Timeline of Symptoms of Severe Coronavirus Disease 2019 (Covid-19).

~10 days after symptom onset
Inflammation >> viral replication

Berlin DA. N Engl J Med. 2020;383(25):2451-2460.

69 y/o M. Lung SqQCC on chemotherapy.
DM. CKD. HTN. Independent ADL.
COVID-19 Ag+ on 7/20. Cough with sputum
Dyspnea 7/29-. Respiratory failure on 8/05




RV study at NCKUH ICU 2017-2018
From symptom onset to ICU admission

Median: 3 dayS

(1%t & 3 quartile: 2 & 5 days)

Cia CT. Sci Rep. 2021;11(1):20058.

COVID-19 i/ AFE

2020 EFh 2020-2021 5
EFRASETE BIREZRIETE

15 - 20% 4.99%

H & omicron E(HY 2022 §&
SET E A delta BY BER(EZEIE T

0.31 1= 0.17%

Wiersinga WJ. JAMA. 2020. 2020;324(8):782-793.

RRRITRIBIEIERC .
Nyberg T. Lancet. 2022;399(10332):1303- 1312
it . &7 COVID-19 B|B42E https://www.cha.com.tw/topic/newstopic/3829.aspx




2020 COVID-19 E=iEfm AR RS

o IGFHL 62.6 5% « ARDS EEZE 76.1%

« B4k 65.6% e EARIEIREE 67.6%
HTN 49.5% « EMCO 6.4%
DM 26.6%

ERFA R 65.9% * ICUE¥& 10.8K

DEEEEL 16.9% o P RE19.1K
e BTARTETZX 28.1%

Tan E. Chest. 2021;159(2):524-536.

2021 FREIFEEEZ A,
COVID-19 HJEJﬁMmM
o FUSHIZK 66 5% « (RAINEIRZS 67%
« B4k 65% * Prone positioning 24%
- DM 35% - ECMO 6%

Bl ENTaE 8% * ICUEE 17X
o (FfEREN31K
e FTARATETZE 19%

Huang JR. J Formos Med Assoc. 2022; doi: 10.1016/}.jfma.2022.07.006




COVID-19 Grand Rounds
NMEREEERRGEREER L ERAATE

In-hospital mortality in IMV: 37.6%

* 2021/5/11-7/26; 46 Hospitals in Taiwan, IMV patients

* N=744 (Age 66.6 y/0); 64.9% in male
— With comorbi%??;.?% (HTN > DM > CVD > CKD...)
* Qutcomes:
—In-hospital mortality: 37.6% (n=280)
* Age: 70.2 y/o0; 67.9% in male
—Discharge: 45.3% (n=337)
* Age: 63 y/0; 60.5% in male
—Remained In hospital: 17.1% (n=127)
* Age: 67.8 y/o0; 69.6% in male

HORRL T Fnl’qﬂ“ﬂ

0l = WO o

BEENEEREFIE https://www.youtube.com/watch?v=eONKkG9-SkXo

OVID-19 omicron variant
BERAJSETE

Z SETRA YEE AP-HP B2Z ICU
B IK2S 56.7% {EFAMIREZS 41%

ICU SET X ICU SET X

17.7% 20.0%

Vieillard-Baron A. Am J Respir Crit Care Med. 2022;206(3):349-363.




L7 B I3 AT 3K

78M. HTN. Dyslipidemia. CKD. Old SAH.
COVID-19 pneumonia
SARS-CoV-2 Ag+ on 5/21. Dyspnea on 5/29.




69M. ESRD on HD. HTN. DM.
Chest tightness. Dyspnea. STEMI.
COVID-19 pneumonia.




68M. DM. HTN. CAD.
Dyspnea for one day.
COVID-19 pneumonia.

Typical presentation of COVID-19
pneumonia on CXR

* airspace opacities, whether described as
consolidation or, less commonly, GGO.

 Distribution: often bilateral, peripheral, and
lower zone predominant.

* In contrast to parenchymal abnormalities,
pleural effusion is rare (3%).

https://radiopaedia.org/articles/covid-19-4




COVID-19 & HE fth i F 2

60 F. Cervical ca. DM. Depression.
Fever. Dyspnea.
SARS-CoV-2 & Streptococcus pneumoniae
pneumonia




&)
-«

60 F. Lung ca. CKD. HTN.
Dyspnea for 2 days.
SARS-CoV-2, Staphylcococcus aureus, and
Pneumocysitis jiroveci pneumonia

COVID-19 5|E214




68 M. CAD. HFrEF. DM. Dyslipidemia. CKD.
Fever and altered mental status.

Acute decompensated heart failure related to
COVID-19

68 M. COPD. ESRD on HD. Alcoholism.
Admission due to OHCA related to AECOPD.

Got COVID-19 during the ICU stay.
AECOPD, worse respiration requiring all-day NIV
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Chronic disease Proportion of respiratory
with acute exacerbation virus detection

Heart failure 46.8% (22/47)

COPD 29.29% (7/24)

Asthma 50% (2/4)

LLERFZE 4 A SRR B M R RU SRRV R TER A

Cia CT.

Sci Rep. 2021;11(1):20058.

COVID-19 EfEFARE




COVID-19 &¥),5% - %,\I?EE
BHELRE S KA

Nirmatrelvir/ritonavir (Paxlovid®)

- OAR5 X

- BlEAEFARA > A% » BYRXEERZ
Molnupiravir (Lagevrio®)

- OAkR5 X

- Bl FrIA > AIERE

Remdesivir (Veklury®)

- LS x3 X

BkgE | EEMEREHRMENT

COVID-19 fiik (Ffrim A\ Y6 &

ERTRER rEEREEERTES

FEHE—RRER Dexamethasone + remdesivir
0 st +/- tocilizumab OR baricitinib

€8 HFNC Dexamethasone + remdesivir
K2 NIV + baricintinib OR tocilizumab

e IMV Dexamethasone + tocilizumab

NIH. COVID-19 Treatment Guidelines. https://www.covid19treatmentguidelines.nih.gov/




COVID-19 EfEfFEA
Bacterial co-infection rate

5.0 — 28%

%2 2020-2021, omicron &< HIF

Lansbury L. J Infect. 2020;81(2):266-275.

Kreitmann L. Intensive Care Med. 2020;46(9):1787-1789.
Contou D. Ann Intensive Care. 2020;10(1):119.

Elabbadi A. Infection. 2021;49(3):559-562.

Saade A. Ann Intensive Care. 2021;11(1):83.

Baskaran V. J Med Microbiol. 2021;70(4):001350.
Musuuza JS. PLoS One. 2021;16(5):e0251170.

Morris AC. Crit Care. 2022;26(1):236.

D-19 EfERA
mEZE? BEAEE

. H1% COVID-19 fitik  * MRERNRECEMK
- 1% 7-14 RIFIRG - XBE G HA) WA
- BAEER - =R
- RARHE (JEE GGO) - RBRAHEE

B4 COVID-195|# * KRFBEAREIEE
|z|“_{f",u|“_{,3l§1t Jﬁ_";’;% » JRIREEIEMEIRK




COVID-19 591‘9%)\%%%[31&?‘5
GO - EsmAoiuatmas

All VTE Pulmonary embolism

14.3 -27.9% 8.6-24.7%

Suh YJ. Radiology. 2021,;298(2):E70-E80.

Porfidia A. Thromb Res. 2020;196:67-74.

Tan BK. Thorax. 2021;76(10):970-979.

Ng JJ. J Intensive Care. 2021;9(1):20.

Fujiwara S. J Infect Chemother. 2021;27(6):869-875.

COVID-19 8 SERARARERE T K
EPRBEREE/NOERIE

IR 3% HARART X IR

20 —50% 15 - 26%

Rouzé A. Intensive Care Med. 2021;47(2):188-198.

Ferreira FC. Ann Intensive Care. 2021;11(1):92.

Giacobbe DR. J Clin Med. 2021;10(4):555.

Ferrando C. Rev Esp Anestesiol Reanim (Engl Ed). 2020;67(8):425-437.
Buetti N. Intensive Care Med. 2021;47(2):180-187.

Grasselli G. Chest. 2021;160(2):454-465.




COVID-19 JE AER HFENC K NIV

* For adults with COVID-19 and acute hypoxemic
respiratory failure despite conventional oxygen
therapy, the Panel recommends starting therapy
with HFNC oxygen; if patients fail to respond,
NIV or intubation and mechanical ventilation
should be initiated (Blla).

For adults with COVID-19 and acute hypoxemic
respiratory failure who do not have an indication
for endotracheal intubation and for whom HFNC
oxygen is not available, the Panel recommends
performing a closely monitored trial of NIV (Blla).

NIH. COVID-19 Treatment Guidelines. https://www.covid19treatmentguidelines.nih.gov/

A systematic review & meta-analysis
before the COVID-19 era

e HFNC decreased tracheal intubation

- OR 0.62 (compared to conventional O2 therapy)
- OR 0.48 (compared to NIV)

« HFNC decreased ICU mortality
— OR 0.47 (compared to conventional O2 therapy)
— OR 0.36 (compared to NIV)

* No effect on ICU length of stay (LOS)

Ni YN. Am J Emerg Med. 2018;36(2):226-233.




£ 51 NIV v.s. HFNC (COVID-19)

@ sava Networkc

QUESTION Among patients in the intensive care unit with COVID-19-induced moderate to severe hypoxemia, does early continuous treatment
with helmet noninvasive ventilation increase the number of days free of respiratory support at 28 days vs high-flow nasal oxygen?

CONCLUSION This randomized trial found that in patients with COVID-19-induced moderate to severe hypoxemia, helmet noninvasive
ventilation, vs high-flow nasal oxygen, resulted in no significant difference in the number of days free of respiratory support within 28 days.

POPULATION INTERVENTION FINDINGS
Median respiratory support-free days

g?. Men | ‘ l Helmet ventilation
Women 109 Patients analyzed Day 0 20 Days (1ar, 0-25) Day 28

Adults in the intensive care unit | LRI B | Respiratory support-free |
with COVID-19 and moderate

A hypoxemm Helmet \.f(_‘nfll'!tlon ngh -flow e e e e e e s
P : Continuous treatment with oxygen . <
kespirgtory failre helmet noninvasive ventilation High-flow nasal High-flow oxygen
Median age: 65 years for at least 48 hours followed oxygen alone Day 0 18 Days (IR, 0-22) Day 28
by high-flow nasal oxygen 1 G
l Respiratory support-free
LOCATIONS :
PRIMARY OUTCOME Mean between-group difference
4 ) Median number of days free of respiratory e e elnsigesee
ICUs in Italy support within 28 days after enrollment 2 days (95%Cl, -2 t0 6)

NIV v.s. HENC v.s. —f§45 5
(COVID-19)

JAMA

QUESTION What is the effect of continuous positive airway pressure (CPAP) or high-flow nasal oxygen (HFNO) vs conventional oxygen
therapy on the risk of tracheal intubation or mortality in patients with acute hypoxemic respiratory failure due to COVID-19?

CONCLUSION Among patients with acute hypoxemic respiratory failure and COVID-19, an initial strategy of CPAP significantly reduced
the risk of tracheal intubation or mortality vs conventional oxygen therapy but there was no significant difference with HFNO.

POPULATION INTERVENTION FINDINGS

844 m A Tracheal intubation or mortality within 30 days

- e
429 Women @ 1273 Patients randomized w CPAP: 36.3% (137 of 377 patients)
~ 1260 Patients analyzed =
Adults with -. “ HFNO: 44.3% (184 of 415 patient
COVID-19-related 380 475 SeSsare (184 0LE15 patiants)
acute hypoxemic CPAP 418 Conventional =
respiratory failure Administered HENO oxygen therapy Conventional ;J,\;Jgen therapy
T per local administered  Standard of care; vs CPAP: 44.47% (158 of 356 patients)
protocols per local oxygen via vs HFNO: 45.1% (166 of 368 patients) |

protocols nasal cannula

LOCATIONS CPAP vs conventional therapy was significant.

i - 0, as - os =10
A8 Keiteara PRIMARY OUTCOME Absolute difference, 8% (95% Cl, =15% to -1%)
hospitals in the

UK and Jersey

HFNO vs conventional therapy was not significant.

A composite of tracheal intubation or mortality within 30 days o
Absolute difference, = 1% (95% CI, -8% to 6%)




HFENC v.s. —fgz#a%s (COVID-19)

 ARCT including 220 patients with P/F < 200.
— Lower intubation rate in the HFNC group
34.3% v.s. 51.0%, HR 0.62 (0.39 — 0.96)
— Shorter median time to recovery
11 days v.s. 14 days, HR 1.39 (1.00 — 1.92)

Ospina-Tascon GA. JAMA. 2021;326(21):2161-2171.

 ARCT including 364 patients with SpO2 < 92%

— No significant difference in escalation of oxygen
device, clinical recovery, ICU admission, LOS.

Crimi C. Thorax. 2022 May. doi: 10.1136/thoraxjnl-2022-218806.

JELE S MER
G EE AR E R MR RARIE ?
« BRZMMHASE | ERAOMERIR 50 A7 BEIRZE RET
B o

« 75{5mA » 8 AMEEZERIGE > 67 AR ©

* A A PCRAJCt{E 22 v.s. 26, p=0.02

* {£F nasal cannula tEE&&A Z1ERIE)%ZE » HFNC
R BEAFFRS o

Table 11l
Air sample positivity risk: comparison between oxygen-delivery systems

Odds ratio 95% ClI

HFNC (N=39) vs. non-HFNC (N=36) 0.52 0.11-2.34

HFNC (N=39) vs. nasal cannula (N=20) 0.25 0.05—1.18

HFNC (N=39) vs. air-entrainment/NRM (N=13) — -

Nasal cannula (N=20) vs. non-nasal cannula (N=55) 5.78 1.24-27.01

Nasal cannula (N=20) vs. air-entrainment/NRM (N=13) — -

Air-entrainment/NRM (N=13) vs. non-air-entrainment/NRM (N=62) — —

ICU (N=23) vs. non-ICU environment (N=52) 0.73 0.14—-3.92

HFNC: ICU (N=21) vs. non-ICU (N=18) 1.79 0.15—21.54 .

Janssen ML. J Hosp Infect. 2022;123:87-91.
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Oswin HP. Proc Natl Acad Sci U S A. 2022;119(27):e2200109119.

B BE{RFEA (awake self proning)

2020 &E#E COVID-19 51 R1T

a8 L7
AT —BEEE (16%)
ST

NIH 5% | 2R EEHRENBARTER
Ehrmann S. Lancet Respir Med. 2021;9(12):1387-1395.

Alhazzani W. JAMA. 2022; doi: 10.1001/jama.2022.7993.
NIH. COVID-19 Treatment Guidelines. https://www.covid19treatmentguidelines.nih.gov/




A patient on HFNC, awake prone
positioning, up to 13.5 hr/d

COVID-19 fE AiB R R

- ERABIYRRYEIRE (4-8 ml/ kg PBW) FIERIEHIIK
= RER 7] (plateau pressure < 30 cmH20) 1T
Pz R e o

- BB REEES 6 miikg PBW ° MIRVEAEFRER
& (BN, F,u,\ﬁﬂ&%%Tﬂ*ﬁ pH < 7.15), B 2 5F:R
FHEFESES 8 mikg PBW, TREl LA S — SLH
[MJE (permissive hypercapnia)

« ¥{IINEE ARDS KA EHE A BEREBXREETE
b 12-16 /NRHMREATVESR (prone ventilation)

HRBHEBEITNEN ARDS BEFRAFRSTIER
MR AS B TR R B o

FEEARR S (SARS-CoV-2) RZEEREETSS| . B1+/1hk . 2022-05-26.




COVID-19 i A BR RIS 2

« THEZNEE ARDS EEH  BREARSH
PEEP MARRIEH PEEP o
HINHEEEE ARDS(PaO2 / FiO2 < 150) By
B8 AR FE AN P R B
7 o
S REMBERRNBERMLEENESE »

?Eﬂﬂ ECMO > FEEEIEJE*EEQ F%%E’JIB%

EREREFERE  WERZEHEWTIRER
i, AR EANEZEGE =M PERTBIREeS ©

HEEARA S (SARS-CoV-2) RAREEREE S| . B+ /1hk . 2022-05-26.
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Dr. Zafia Anklesaria, 35, who is seven months pregnant, attends to a COVID-19 patient.
California, U.S., May 18, 2020.

https://www.cnbc.com/2020/10/27/covid-hospitalizations-rising-in-36-states-as-us-hits-another-
record-for-average-new-cases.html

"Percutaneous dilational tracheostomy for patients with COVID-19"
Early tracheostomy (7-12d) ~ discontinuation from MV & lower mortality

Angel LF. Crit Care Med. 2021;49(7):1058-1067.
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]
George Kovacs.
https://www.cdc.gov.tw/Uploads/e053al4c-7d9e-4b7f-9d89-f5383cee2dc7.pdf
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https://twitter.com/rupert_pearse/status/1476821951171731459

Influenza EERAEE




Oseltamivir carboxylate plasma

MR EER A ER RS %Y

e HiE . OAR osetimamivir

- BR&R% (1B v.s. placebo A9 RCT)

- meta-analysis BB {FPE R EERATETERTIF
OR 0.81 (0.70-0.93) & 0.72 (0.56-0.94)

- ZRETERARE RN P EEY)REM—Azm AR
HIETHEERREER RAVAEA - permamivir (1V)
- FABER B O AR oseltamivir #EAE &

Muthuri SG. Lancet Respir Med. 2014;2(5):395-404.
Ariano RE. CMAJ. 2010;182(4):357-63.
Nakamura S. Open Forum Infect Dis. 2017;4(3):0fx129.

J acetaminophen A

oseltamivir TR 42

1Bk acetaminophen
—/\EHEHMFRE
j #48 10 mg/L

oseltamivir MMEERE
TLEER;5EEA

-
o
o
o

trough concentrations (mg/L)
>

PAT H1 <10 mg/L PAT H1 > 10 mg/L

May F. Intensive Care Med. 2019;45(10):1484-1486.




No routine corticosteroid use for
critically ill patients with influenza

e IDSA guideline 2018: Clinicians should not
administer corticosteroid adjunctive therapy for
the treatment of adults or children with
suspected or confirmed seasonal influenza,
Influenza-associated pneumonia, respiratory
failure, or ARDS, unless clinically indicated for
other reasons (A-IlI).

* No RCT, but nearly all observational study show
possible harm.

Chow EJ. Crit Care. 2019;23(1):214.
Lansbury L. Cochrane Database Syst Rev. 2019;2(2):CD010406.
Tsai MJ. Ann Intensive Care. 2020;10(1):26.

Bacterial co-infections In influenza

* 0.5% in young healthy < High risk patients

Individuals Age=65yor<5y
e At least 2.5% In older
Individuals and those

with predisposing Morbid obesity
conditions Pre-existing medical
* 34% of ICU patients conditions

Pregnant woman

Metersky ML. Int J Infect Dis. 2012;16(5):e321-31.
Chertow DS. JAMA. 2013;309(3):275-82.




Co-pathogens in the US

« 2003-04 e 2009-10

- 959 adults with - Bacterial infection in
influenza 13 — 55% fatal cases

- 125 needed intubation ~ 77 lung tissue
specimens

- 97 with co-infection )
* S. pneumoniae 10

* S. aureus 31
MRSA 24
* S. pneumoniae 16

e S. aureus
MRSA

* S. pyogenes
* S. pyogenes 2 * S. mitis
 Other 4 « Other

Metersky ML. Int J Infect Dis. 2012;16(5):e321-31.

Co-pathogens in Spainish ICUs

e 2009 — 2015, 184 ICUs in Spain, 2901 patients
* Patients with co-infections: 482 (16.6%)

Streptococcus pneumoniae 246 51.0%

55 11.4%
\ISISYAN 42 8.7%
Aspergillus spp 35 7.2%
Haemophilus influenzae 17 3.5%
Acinetobacter baumannii 14 2.9%
MRSA 12 2.4%

12 2.4%

Martin-Loeches |. Intensive Care Med. 2017;43(1):48-58.




Co-pathogens in Taiwan
e 7 centers, 2016/01 — 03: 39%

- Methicillin-sensitive Staphylococcus aureus 12

* Chi-Mei H 2015/01 — 2016/03: 31% within 48h
_ 14 12

- Staphylococcus aureus 12 (MRSA: 9)
- Aspergillus spp 21 (beyond 48 h)

* NCKUH 2017/01 — 2018/06: 43% within 7 days.
- 12 Aspergillus spp 8

- Staphylococcus aureus 8 (MRSA: 4)
- 5

Chen WC. Am J Respir Crit Care Med. 2017;195:A6066.
Ku YH. J Formos Med Assoc. 2017;116(9):660-670.
CT Cia. Unplished data.

Influenza-associated
pulmonary aspergillosis

* Prevalence 5-19% among
critically ill patients with
Influenza

e Short interval from
diagnosis of influenza to
pulmonary apergillosis

— Prophylaxis not praticable
* Associated with high |
mOFta”tyi 49'61% endotracheal aspirate, Gram stain. 1,000x

Wu CJ. J Fungi (Basel). 2022;8(1):49.
Vanderbeke L. Intensive Care Med. 2021;47(6):674-686.
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Methicillin-sensitive Staphylococcus aureus
Streptococcus pneuomniae

SR AEZ R » B IZHERE
MRSA, , Aspergillus spp

5] COVID-19




Extrapulmoary complications of
Influenza

* Cardiac * Neurologic

Myocarditis and - Encephalopathy,
cardiomyopathy encephalitis, meningitis

Heart failure - Seizure

- Guillains—Barre
syndrome

* Other
- Rhabdomyolysis

Pericadial effusion
Myopericarditis
Arrythmia

— Acute kidney injury
- Miscellaneous

Sarda C. Curr Opin Crit Care. 2019;25(5):449-457.

HA M IRie R

Respiratory syncitial Adenovirus
virus (RSV)

- A&B
Human

Parainfluenza virus
- 1-4

) Coronavirus
metapneumovirus
- SARS, MERS

- A&B
_ - NL63, OC43, HKU1,
Enterovirus 299E

Rhinovirus Bocavirus




{EEIMEY ICU EE influenza %

Clin Infect Dis. 2014:;59:62-70. Critical Care. 2016:;20:375

. . A . .
rhinovirus influenza virus I
[ N

adenovirus rhinovirus

Chest. 2017 Dec 21. Crit Care Med 2018:46:29-36
rhinovirus S parainfluenza virus 3 ==

influenza A rhinovirus

A ICU R R

Influenza A/H1
Influenza A/H3

Influenza B

2

Influenza RV/EV RSV HMPV HPIVs HAdV HCoV

Cia CT. Sci Rep. 2021;11(1):20058.




63 F. HTN. HFpEF. Dyslipidemia
Upper airway symptom for 3 days. Dyspnea.
Parainfluenza virus 3 pneumonia

CHEST AP Portable -

55 F. DM. IDA. Dyslipidemia.
Fever and URI symptom for 5 days. Dyspnea.
Human metapneumovirus pneumonia




Dilated RA, RV Bilateral GGOs
BLL consolidatoin

30 M. No chronic disease.
URI symptom for 4 days. Dyspnea.
IHCA at ED. Withdrawal of ECMO on D?9.
RSV pneumonia

EL{th I 0% 28 s R 20 o] LATR /&%

* Human metapneumovirus
- Shock 60.7%, IMV 50% MV, ICU mortality 14.3% I

Vidaur L. Ann Intensive Care. 2019;9(1):86.

— Pressor use 23%, IMV 55%, mortaility 18% —
Hasvold J. J Crit Care. 2016;31(1):233-7
e RSV
- IMV 36.6%, In-hospital mortality 23.9% I r
— No difference from severe influenza in ICUs

Coussement J. Chest. 2022;161(6):1475-1484.
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RSV adenovirus

ribavirin cidofovir

RNA viruses
Favipiravir

Arabi YM. Intensive Care Med. 2020;46(2):315-328.
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Arabi YM. Intensive Care Med. 2020;46(2):315-328.
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Nida Qadir, MD &
. @NidaQadirmMD

Supportive care is much less exciting than the idea of a

single magic bullet to “cure” covid-19, but such a

panacea has never existed in critical illness. #COVID19

will not be different. Steroids & #Remdesivir may be

helpful, but they'll be useless w/o meticulous

supportive care.
https://twitter.com/NidaQadirMD/status/1287443875167051776
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minims

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 —

E J. / Capsnalalz_;mg\

RNA synthesis g
Cap

Nucleus

Cytoplasm

-

+— 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

R EE

Cleavage of sialic acid
1 by NA

_____________________ 4 _____l__ Neuraminidase inhibitor
" i Completion of mMRNA )
R RNA polymerase | i
M2 protein inhibitor — inhibitor r——

E J. / Capsnalc;mg\

RNA synthesis T
Cap

\RNA acidic endonuclease inhibitor

— o

Nucleus

Cytoplasm

=

', Genomic RNA without Cap structure

+— Inhibitory action .

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

B Cap portion of mRNA
Pharmacology & Therapeutics 209(2020)107512




M2 protein inhibitor

Mechanism : Inhibit viral uncoating
Drug : Amantadine / Rimantadine
Only active against influenza A
Resistance rapidly increasing

EAZBERARRERS ISR

5

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

Peramivir
Active against influenza A and B

HRmASEY TR

6



Neuraminidase inhibitors
EiREISRE Ty 45 310 =B
(Oseltamivir) | (Zanamivir) (Peramivir)
BB CBR %A S5
fERHR BAERRRRE BRAGRRE BRASRRERRE
(2EBH4ER) AEMERE (BRERAFESERN)
3= SH2%k - 8% SH2% - 8XE
75mg - 50 27, - 50 H# 3 300mg
BIEm 1.0 - B0t TRERE KR - MERET
B IEEiEEE 2 = 2
NRESEE 2. (kEEREE & =
EREIE . _ BAREnwRzs REERESUEEREZ
AAERBRIEHE RFEREEEIEE ENES TESEEZR
FEFHAEAR YREEERWE  600mg - OlKEREES
EEEEnN Hx &%

Neuraminidase inhibitor

— | |
\\ ST
p—les
Seim ek (Oseltamivir) I3 (Zanamivir) I BI& (Peramivir)
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Cochrane  Trusted evidence.
=] H Informed decisicns. Title Abstract Ke'
] LI brary Better health.

Cochrane Reviews Trials = cal Answers ~ About ¥ Help «

Cochrane Database of Systematic Reviews “ Onﬁrmed or suspeCted exposure !
Neuraminidase inhibitors for preventlng and treatlng influenzain
adults and children

Cochrane Systematic Review - Intervention ‘ Version publishj
https://doi.org/10.1002/14651858.CD008965.pub4

[Am) 756 View article information

& Tom Jefferson | Mark A Jones | Peter Doshi | Chr Pt o sigrificant efiec o hospiatisations: isk diffevence (RD) 0,15%
| Igho J Onakpoya | Kamal R Mahtani | David Nuna B TN 3 RN 9 oyl e b esphatintion deta wore

View authors' declarations of interest

E%ﬁ*ﬁZOBEfiu%mw *EF%E’E‘FF'nit ..n%'
fam AR Ol GEFERE - BRRABR

Cochrane Database Syst Rev 2014; CD008965.

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, i3] —1-4 to —0-3). Regarding safety,
oseltamivir increased the risk of nausea (RR 1-60, 95% CI 1-29-1-99; p<|]-ﬂ()l}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
SRR F AR A IR A iR 5 2B s M B AE AR
Be {6 T IR 2 Fe 2 A S 1 B JL B (0.6 % vs 1.7 %)

Lancet. 2015;385(9979):1729-37.




Effectiveness of neuraminidase inhibitors in reducing mortality 3 @ “& @
in patients admitted to hospital with influenza AHIN1pdmo09
virus infection: a meta-analysis of individual participantdata ~ Oseltamivir 92%

ivi 0,
Zanamivir 2.3%
Stella G Muthuri*, Sudhir Venkatesan®, Puja R Mykes, Jo Leonardi-Bee, Tarig S AA! Khuwaitir, Adbullah Al Mamun, Ashish P Anovadiva,

Edvardo Azziz-Baumgartrer, Carisa Bdez, Mat teo Ba ssetti, Bojana Eeowc, EarbaluBemsch Isabelle Bonmarin, Robert Booy, VcturHBum -Aburto, PeraleIr‘ 03%
HeinzBurgr i Caatala o T Dokl elee b D Do Col Db Doz Moo Lol

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
iﬁﬂﬁ;ﬁ';& (irrespective of timing) was associated with a reduction in mortality risk (adjusted odds ratio [OR]
Kebvin KW To, Anto  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).

HEMMRAS D TEIBEBRE2009FHINLR
BRARTHBERNAEA - S2IRREERR
A BR B #1975 55 ZE ) e iRk A 55 T Bl B

Lancet Respir Med.

Original Contribution | Clinician’s Corner FREE
November 4, 2009

Factors Associated With Death or Hospitalization Due to
Pandemic 2009 Influenza A(H1N1) Infection in California

MO, MPH; Maflasn Acosta, MPH; Kathlssn Winter, MPH; st &l

JANA, 20 FABBE-1903, dos

31001/|ama. 20091503

bstract
Table 2. Comorbid Conditiors of Reported Hespitalized and Fatal Cases of Pandemic 2009 |nfluenza A(H1N1) Infections in Califormia, Apeil
3 Through August 11, 2009 b1
Cases Aged 0-17 Years. Cases Aged ~18 Years e
r
e} EERIEE
[Crvonic comortid liness associated with severe infusnza® 85 453 (71) |
" EiEm (DMEER
e ;-25_3 PR - HER® - BT
—— i BER)
L — BIERHIVEA)
s ; PRAROAMBAEE
B 1.3_5‘-:!9.5 =
- HER
o 1 TR ARAC B
== : T
ematons: 08, bocy e e, ke 2wkl 1 Miograme chckod by et 1 mekors o, GERD, o

JAMA. 2009;302(17):1896-




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,

AN FZ O ICUER R M F21 24U EE
WA, osel tamivirfEE O] BFIEICUEFRIET X -
ICURBEREI R IEIR 23 FAXE

ERJ Open Res. 2021;7(1):00888-2020

Inereational jowmmal of Infectous Diseases 104 (2021) 232-238

Contents lists available at Sciencelirect
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International Journal of Infectious Diseases

journal homepage: www.elsevier.com/locate/ijid

Effectiveness of Oseltamivir in reducing 30-day readmissions and 4,

mortality among patients with severe seasonal influenza in =
Australian hospitalized patients
P p January 2016-March 2020
Yogesh Sharma™"*, Chris Horwood"®, Paul Hakendorf*, Campbell Thompson®
Table 2
Dutcomes using propensity score matching in influenza patients who received Oseltamivir compared to the group who did not receive this treatment.
Cratcome variable Delayed/no treatment Prompt treatment Difference Odds ratio 95% C1 Povalue
(n = 245) in = 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 0.34-2.10 0714
30-day readmissions n (%) 38 (15.5) 24(9.7) 14 (5.7) 056 0.32-0.98 003
“Composite outcome n (%) 49 (20) 33 (134) 16 (6.5) 056 0.34-092 0.0z
LOS median (IQR) 4 (6) 3(3) 1(3) 233" Al o - 0.56 0010

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

BN 2 R BB oL\ ER 24 IR FE490 LR B E PR R
A, oseltamivir R EAfE A OIBFEREFRIETE -
P 7 23 i R (PR K2

IJID. 2021;104:232-8.




ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Nov. 2010, p. 4568-4574 Vol. 54, Nc
O066-4804/10/S12.00  doiz10. 1128/ AAC.O04T4-10
Copyright © 2010, American Society for Microbiology. All Rights Reserved.

Efficacy and Safety of Intravenous Peramivir for Treatment of
Seasonal Influenza Virus Infection”f

Shigeru Kohno,'* Hiroshi Kida,” Masashi Mizuguchi,” and Jingoro Shimada®
for the 5-021812 Clinical Study Group

Peramivir 300 mg N=96
Il Coe
g;ﬁa 4.0
3.0 Bat 2 Ik e R IR B TR
5 . EREREIRAER

© Peramivir S #EFER1E -

vs]

[ Pz Peramivir 300 mg N=96 £
£ B Peramivir BOD mg N=94 NE / \;-‘_E%ﬁ
%% ' % EFiaceto ? Nee Im /I ﬁ £ = =3
55
BE
i

N

2

Baseline Day 2 Day 3 Day 5 Day 9

Antimicrob Agents Chemother. 2010;54(11):4568-74
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Open Forum Infectious Diseases
3IDSA (T

Infer Society of rira  hav medicine asscction

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

™ Koichi lzumikawa,” Hiroshi Kakeya,” Yutaka Saisho,' Katsunori Yanagihara,”
" and Shigeru Kohno'

ory Disnases, Nagasaki University Haspital, *Departmant of
Cigs duate School of Med: Neaka City University, ‘Madical AR
Bavmedical Sciences, and “Department of Chematherapy and Mycoses, National lnstiute of Infectsoss [

Background. Clinical studies comparing the different neu.ramim Bﬁ % ﬁ 5}& ﬁﬁ % Eﬁ ?,; 'E‘E 7T<

have not been performed. To optimize such treatments, we assessed

oral oseltamivir in treating | infl A or B virus infection. E _5 f- FA E g" :t ’ﬁ r A
Methods. A multicenter, randomized, controlled clinical trial w. Iﬂ B gg Y ¥ I}". W ﬁ

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

by either & single int infusion of peramivir (600 mg) or oral 1§Fﬁ08€1taﬂliVir§‘z

Results,  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 . . :A ¥ \F
difference. The virus titer and change of mean total symptom scores peram 1 V 1 r /n Jﬁ ’ m % h
regression suggested that virus type was a significantly effective prog
(AEs) with peramivir and oseltamivir occurred in 2.2% (n = 1/46) an %‘% H:l: Fﬂ & r =3 B& '%E'%
was mild in all cases except 2 patients who showed pneumonia or CO) ?.l' =] ﬁ ﬁ E q: &2

Conclusions. Intravenous peramivir was effective based on the rd sz
show that peramivir is a useful option for the treatment of influenza 1 t ﬁ ; E

Keywords, high-risk patient; infl inidase inhibit nnw/x
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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

epted

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 [Cl): 0.36-1.38). The incidence of pneumonia 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% ClI: =11.07 to 5.06). The rate of fever clearance in 24 h and the time to

T e R
= - REESEREE
AREERERER

Expert Rev Anti Infect Ther. 2021;19(8):1039-1046.
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Endonuclease inhibitor
Mechanism : inhibiting the initiation
of mMRNA synthesis
Drug : Baloxavir

(40 mg PO as a single dose; 280 kg: 80 mg PO as a single dose)
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A Baloxavir vs. Placebo

r Frederick G. Hayden, M.D., Morio Sugaya, M.D., M 24
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| Figure 2. Kaplan—Meier Curves of the Time to Alleviation of Influenza § T ‘}
M RARBBERERERA | x_+
£#placeboH bG B & 4G B FRAEAR (53. 7 | - e +Jf::=__#

INEF vs 80. 2/ Bim /M mEEE o
Blosel tamivir fAEE o@D RS EHE

3. Change from Bassline in Influensa Infectious Viral Load

£ E= ime in the Phase 3 Trial.
(24IJ \ H?'r vs T2 IJ g Hq ) | shows the change | \| Engl J Med. 2018;379(10):913-2

210 patients). The mean (+50) viral loads on day 1 (befare the initi-

@+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

E oxavir), a selective inhibitor of influenza cap-dependent endonuclease,
= n for the treatment of uncomplicated influenza in otherwise healthy
g I to study the efficacy of baloxavir in outpatients at high risk of developing
s I ¥ 1
i -+ . = “1:.,_“ l ) 11, 2017, to March 30, 2018, and randomly assigned to receive baloxavir
i ———— ———§ | 25). The modified intention-to-treat population included 1163 patients:
Di [P group, and 389 in the oseltamivir group. 557 (48%) of 1163 patients had
I ® ik 5 I : . 80 (7%6) had influenza A HIN1, 14 patients had a mixed infection, and
Tk B ~ | he median TTIIS was shorter in the baloxavir group (732 h [95% CI
1 3 I T I ! 3h[92.7 o 113-1]: difference 29-1h [95% C1 14. 6 to 42-8]; p<0-0001).
i By vas 81-0 h {95% CI 69-4 1o 91.5), with a difference from the baloxavir
: 156 18 1 v o o | 18 were n.porh-d in 133 125%: nI 730 p.1l||.r|t-. in the baloxavir grmlp
M Mmoo 0 :
o o I‘iﬁ%ﬁ F *EJJEEETE BIRE
e e i f‘(ﬁﬂ: H HATRN1E S Bl P2E

{r sndncty erich K isbenagi s, GSeIamivir Zrolp weré consiae|
T Uehara PhD); and Division of

S IR, 88y acehotREL T ARRRBRFRIERR (73. 2
s, DB vs 102 3/ ) KR MR S S
influenza symptoms in higher ﬂosel tamiVi I'*E tbmgﬁ*ﬂyﬁﬁﬁﬁ

early therapy for patients at higl

Lancet Infect Dis. 2020;20(10):1204-1214.

20



@+k @ 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, Tobios Welte ~ ° o é S - i
el Collinson, Sarah Williams, Steffen Wildum, Andrew Ack Baloxawr; ﬁ”,&”%: 40mg on D1,D4&D7

Summary
Ni inidase inhibitors (NAls) are ¢ idered the dard of care for hospulalused patients with
2:718-30 mﬂuenza We almed to test whether bi the cap-d P d d lease i baloxavir marboxil
b ) with jard-of-.care NAIs would result in improved clinical outcomes compared with NAI

January 24, 2022
hitps:fdoi ceg/10.1016/
$1473- 30990 219004649-2
% lacebo-controlled, superiority trial. Patients aged
o «d influenza (by RT-PCR or a rapid test) and had a
luded. Recruitment took place in 124 centres across

ictive response system, patients were randomly

saloxavir group) or placebo plus NAls (hereafter the

comies were masked to group assignment. Baloxavir

e, 1t <80 kg, or 80 mg for =80 kg), and on day 7 if no
ed in this study were oseltamivir, zanamivir, and
1 standard practice. The primary endpoint was time
Unborité de Paris, Cochin 79 CHITIGAL IMPIOVEMENT, GENNEO 35 TME 10 3 MEW 3L OF £ OF IOWET fur 24 hor hospltal discharge, whichever came
University Hospital, Medical  first, based on daily assessments over the study duration of 35 da endpoints included safety analyses.

T vl 3 I‘}E%ﬁfﬁﬁ%%ﬂi%ﬁ‘l‘ﬁuu@EﬁﬁA
oo leastone doy baloxavir &3 (FENAISEANAIsHHEL, BRRTERHE
{ENAIs& ffibaloxavir Ol & 58 R 5 B 1&

Medical School, Hannoves,  registered wi
Lancet Infect Dis. 2022;22(5):718-730

mnnolhmw in hospitalised patients with severe influenza.

ooy B Ml LAEYA:
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Comparison of Antiviral Agents for Seasonal Influenza Outcomes
in Healthy Adults and Children

A Systematic Review and Network Meta-analysis

Figure 3. Network Met, lysis f Time to All i Influenza (TTAS) and C
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BrRiERRSEY S : ORBaloxaviriEx - OROseltamivir
X~ RAEIZanamivirBX ~ #tEPeramivirEEX

LI EE A B R E R B T 4R AE ER PR AEAR B ) - PRE MR R RILRE
R AR BA 7 S89E
Antiviral Drug Options

+ For hospitalized patients with suspected or confirmed influenza, initiation of antiviral treatment with oral or
enterically-administered oseltamivir is recommended as soon as possible.

For outpatients with complications or progressive disease and suspected or confirmed influenza (e.g., pneumonia, or
exacerbation of underlying chronic medical conditions), initiation of antiviral treatment with oral oseltamivir is
recommended as soon as possible.

For outpatients with suspected or confirmed uncomplicated influenza, oral oseltamivir, inhaled zanamivir,
intravenous peramivir, or oral baloxavir may be used for treatment, depending upon approved age groups and
contraindications. In one randomized controlled trial, baloxavir had greater efficacy than oseltamivir in adolescents
and adults with influenza B virus infection (1son, 2020 [# ).

Pediatr Infect Dis J. 9(8):700-5 https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm
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Proportion of viruses showing RIFHRI (%)
&
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Polymerase acid (PA) amino acid
substitutions in CAPSTONE-1 studt

The NEW ENGLAND
]OURNAL o MEDICIN E
e sow | CAPSTONE-1 study

Baloxavir Marboxil for Uncompl:cated 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) ek wirudes (i =304

.1

D)

za virus titer

=

T 1 1
312 336 360

Proportion of unalleviated patients

Influen

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

U L) L] L) T 1 1 ] I
0 24 48 72 96 120 144 168 192

Treatment

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

Baloxavirfn 224 w5 1k B2l 45

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
fon badoavir susceptibiliny.

Vins () B ECs fold-change a5 conspared to relerence PA substitution Patient setting  Antiviral [—
medinn ECss values T TE— treatment compramised
iselate specimen
AMINDpdmi09 (14 2 11.4-322 1307 13571 i Commmsiity Yes, baloxavit No
of 584 1124 BATFmix  1STFImis  Community Yes, balaxavis No
2 360495 1385 Comumunity Yes, baloxavit No
1 _4% 3 soar eV Consmunity Yes, lnninamivir  No
1 25 - y 135F/1 mix Unknowm Unknown Unknown
Do EIKEMRR OO Ui Unkows  Uakeowm
174 E23K Commanity No No
2 1647 = K34R Uniknown Usiknown Unlknown
1 20 %** tb ﬁu E199G Uniknovm Unknown Unlnonwn
AMMINZ) (370l 760) 21 6436140 1357 Community Yes, baloxavis N (20)
4.8% (19) an Unknown (1)
.07/ 2019/20:0.5% BITRAmix  Hospial (20 es, oselmmivir
o ]
Not available No(3)
2018/19:0.1% '
7 56-250.0 V. 38T/ mix 133T/T mix Commmamny Wes, baboxavic Mo
T BETAT  BSTAMImis  Community Ves, balaxavit No
i
1 2y ey r3sm Comamunity Yes, balaxavir No
2 1098 DBEMAmis  13SMAmix(1)  Community (1) Yes, baloxavis Na (1)
n
(1) Uniknown (1) Unksiown (1) Unlnown (1)
14 1381 8L Uniknavm Unknown Unknown
14 KR K3R Uniknown Uniknown Unknown
2 0513 L28p L2860 (1) Unknovm Unknonwn Unknown
Not available
m
1 oo 130V/1 nsi avallible  Unknown Unkaown Uniknown
B/Victorla (20f425) 1 0.9 oy v Unknowm Unknown Usknown
1 os M3l Uniknevn Unkaown Uniknown

0.2% "' -
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1,3-dihydroxy-6-benzo [c] ~ #IHI7mERNA polymerase N
chromene (D715-2441)

Fludase (DAS181) TIFRERE 57 4 AR RYsilic acid receptor N
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24
Cynovirin-N Hemagglutinin inhibitor
siRNAs short interfering RNAs N

Environ. Res. Public Health 2022, 19, 3018. N Engl J Med 2009; 360:953-6
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MAJOR ARTICLE

Favipiravir Treatment of Uncomplicated Influenza
in Adults: Results of Two Phase 3, Randomized,
Double Blind, Placebo-Controlled Trials

Comend] " Catherine Oldham-Creamer,” Lih Lisa Kang,*® and Carol Ep:llll’"
f Mdacine, Unaversity of Virginia School of Medicine, Charlotteswlle, Virginia, USA: and "Medivector, ko, Baston,

f Amierica Dy Meticing a35c0000n

lacebo-controlled trials assessing the efficacy and tolerability of favipiravir in acute

1l liki and fever of <48 hours were to_favipiravir
SRR
e BRERAUERIR A (8 F £ .

) placebofEb =R B

p 15 BloseltamivirfHEGTRREE o rom

m demons RAEME (63. 1/MF vs o n

es and anty vira:
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Favipiravir B B2

o ERENEYERABEYETOUE - RUMBARRRBRRGIER
( BRASELfh R R R 5 M B ME M AR BRIER )

+ %1 BSERA 1600mg - SH2E - %2 5 XEE 600mg - 5
H2[E - @REHEE 5 K

. AEEERBRYE  ZSEARRE - BENGRECH
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Percentage of Participants with Influenza
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Baloxavir Marboxil for Prophyla

T T L1313 ~ ]

Baloxavir group : 7 of 374 [1.9%] vs.

Table 1. Demmograghic and Baseline Characteeisties of Index Patients and Participants.©
Indax Patiants Houtshold Contacts
Chametasistic [(N=545]
Baleusir Placebo
Marbou (N=1TS)
N2y
Age
N3125 B5I5E HEIT0
160 (9.4} 16 (43) 11 (61
" 241 44.2) 55 (147) 45 (125)
319y 3 (171 " 17) 181
064 yr 41 (19) W8y 266 (F09)
268y 508 sy 15 [}

Placebo group : 51 of 375 [13.6%];

adjusted risk ratio, 0.14; 95% Cl, 0.06 to 0.30;

P<0.001

PA 138T/M variant viruses emerged during or

after prophylaxis in 10 (2.7%)

S., Kenji Tsuchiya, M.S,,

icerca Clinica, Fukuoka (H.1), and
gi, Osaka (K.K., M.K, 5T, T.N,,
J.) — both in Japan; the Division
‘tious Diseases and International
Department of Medicine, Univer-

Placebo firginia School of Medicine, Char-

r_.I

Baloxavir marboxil

T T T T T T T

1 2 3 4 5 6 7
Days since Start of Treatment

T 1

9 10

SN Engl) Med 2020; 383:309-320
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Co-circulation of Influenza
Viruses and SARS-CoV-2
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https://www.covid19treatmentguidelines.nih.gov/special-populations/influenza/
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