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Nl =
1) 1LIneA

Neurological

Fever

Headache
Confusion

Respiratory

Dry cough

Sore throat

Nasal congestion

Gastrointestinal
Nausea

Vomiting
Diarrhoea

Musculoskeletal
Myalgia
Fatigue

Up to 75% have no symptoms™

SYMPTOMS

COMPLICATIONS

~
. \23 ,_2_
Neurological a
Febrile convulsions* / } I L 10N

Reyes syndrome*

Meningitis/encephalitis
Transverse myelitis x \
Guillain-Barré syndrome R

Cardiac

Pericarditis

Myocarditis

Exacerbation of cardiovascular disease

Respiratory

Otitis media*

Croup*

Sinusitis/bronchitis/pharyngitis
Pneumonia (viral, or secondary bacterial)
Exacerbation of chronic lung disease

Pregnancy

Increased maternal complications
Increased infant perinatal mortality
Increased risk of prematurity
Smaller neonatal size

Lower birth weight

Musculoskeletal
Myositis
Rhabdomyolysis

*More common in children
8

Sam Ghebrehewet et al. BMJ 2016;355:bm;.i6258
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2022 U.S. CDC
Summary of Influenza Antiviral Treatment Recommendations

Early antiviral treatment can

Shorten the duration of fever and illness symptoms, and may
reduce the risk of complications from influenza (e.g., otitis
media)

Reduce death for hospitalized patients

Shorten the duration of hospitalization in hospitalized children

Antiviral treatment is recommended as early as possible for
patients with confirmed or suspected influenza who:

_ has severe, A e
s complicated, or '%,2 0T 7
itali rogressive L

hospitalized P il?ness complications

Antiviral treatment also can be considered for

any previously healthy, symptomatic outpatient not at high risk with
confirmed or suspected influenza on the basis of clinical judgment

US CDC, http://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm



2022 U.S. CDC
Summary of Influenza Antiviral Treatment Recommendations

Early antiviral treatment can

Shorten the duration of fever and illness symptoms, and may

reduce the risk of complications from influenza (e.g., otitis
media)

Clinical benefit is
greatest when
antiviral
treatment is
administered
early, especially

Reduce death for hospitalized patients

Shorten the duration of hospitalization in hospitalized children

Antiviral treatment is recommended as early as possible for
patients with confirmed or suspected influenza who:

within 48 hours

has severe, : : ' '
is complicated, or is at higher risk of influenza
T w for influenza ill
rogressive o IiIness onset
HeglEEllze > iﬁjness complications

Antiviral treatment also can be considered for

any previously healthy, symptomatic outpatient not at high risk with
confirmed or suspected influenza on the basis of clinical judgment

US CDC, http://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm 15
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Oseltamivir
(Tamiflu®, Eraflu®)



J Antimicrob Chemother 2010; 65 Suppl 2: ii11-24 Journal of
doi:10.1093/jac/dkq012 Antimicrobial Chemotherapy

Oseltamivir in seasonal influenza: cumulative experience
in low- and high-risk patients

Regina Dutkowski*

Clinical Development - Virology, Hoffmann-La Roche Inc., 340 Kingsland Street, Nutley, NJ 07110-1199, USA

*Tel: +1-973-235-3870; Fax: +1-973-562-3602; E-mail: regina.dutkowski@roche.com
2003~2008

Oseltamivir significantly reduces the frequency of secondary illness and exacerbation of
underlying conditions; survival is also significantly improved in seriously ill patients who
are hospitalized with severe influenza.
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Oseltamivir treatment for influenza in adults: a meta-analysis 3 @) @
of randomised controlled trials

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

Summary
Background Despite widespread use, questions remai
We aimed to do an individual patient data meta-
treatment of seasonal influenza in adults regarding s

Methods We included all published and unpublish
trials of 75 mg twice a day oseltamivir in adults. Trials
illness in adults reporting at least one of the study
Embase, the Cochrane Central Register of Controlled
trials published before Jan 1, 2014 (search last u
mtenuon-to-treat and safety populatlons The pnmar

- T

Mma e D Ecal iR 4,328RFA -

@M gE AR FEAEAR

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,
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
groups (difference -25-2 h, 95% CI -36-2 to -16-0). For the intention-to-treat population, the estimated treatment
effect was attenuated (time ratio 0-85) but remained highly significant (median difference -17-8 h). In the
intention-to-treat infected population, we noted fewer lower respiratory tract complications requiring antibiotics more
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,
risk 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, risk difference —1-1%, 95% CI -1-4 to -0-3). Regarding safety,
oseltamivir increased the risk of nausea (RR 1-60, 95% CI 1-29-1-99; p<0-0001; 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.

§*iﬁ.’ﬁ$uuu ﬁ*ﬂﬁﬁa?ﬂ,ﬁﬁ&

B (KT I R 28 K 2 A R £ e [ e

Lancet. 2015 May 2;385(9979):1729-1737.
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Guidelines for the clinical management of severe illness from influenza virus

infections

3.1 Oseltamivir (oral)

RECOMMENDATION 1

In persons with suspected or confirmed influenza virus infection with or at risk of severe

iliness (i.e. including seasonal influenza, pandemic influenza and zoonotic influenza), we

suggest administering oseltamivir as soon as possible (vs not administering
- oseltamivir) (conditional recommendation, low-quality evidence).

..‘
* o
IC

Outcome
Mortality

Hospitalization

ICU admission/mechanical
ventilation

Complications: pneumonia

Direct
8 observational studies
(n=4725), aOR 0.38 (95%

C10.19-0.75), low-quality
evidence.

2 observational studies
(n=14 445), aOR 0.65 (95%
Cl 0.48-0.87), low-quality
evidence.

4 observational studies
(n=4074), aOR 1.07 (95%
C10.54-2.13), low-quality
evidence.

2 observational studies
(n=14 445), aOR 0.80 (95%
C1 0.62-1.04), low-quality
evidence.

Indirect
No data

12 RCTs (n=7765), RR 1.07
(95% Cl1 0.69-1.64), low-
quality evidence.

No data

12 RCTs (n=6494), RR 0.76
(95% C1 0.53-1.09), low-
quality evidence.

Conclusion

Oseltamivir therapy may
reduce mortality in this
patient population. Low
confidence.

Oseltamivir may reduce
hospitalization in this patient
population. Low confidence.

Oseltamivir may have little to
no effect on ICU admission/
mechanical ventilation in

this patient population. Low
confidence.

Oseltamivir therapy may
lower the risk of pneumonia
in this patient population.
Low confidence.

March 2022, WHO

RIEIRBERE - AEERMREAF
Z L ERZ R - BER

B 45 Foseltamivir}a &

B XM ST ARV o PR 1K62% 96 T 2 fix

B M R BN o] R 1E36% 1E B LR
B E IR AR R E R

https://apps.who.int/iris/bitstream/handle/10665/352453/9789240040816-eng.pdf?sequence=1&isAllowed=y 32



Incidence of laboratory-confirmed

Prophylaxis with Oseltamivir in seasonal influenza

l No post-exposure prophylaxis

25 1 Oseltamivir post-exposure prophylaxis
“P=0.0002
20 + 'P=0.0206
€ 15
O
N
c
=
2 10 - .
C
- = 80.1%
5 - 84.5% reduction
reduction
0 4 .
All contacts Paediatric contacts
(n=476) (n=117)

Household contacts

Incidence of laboratory-confirmed

W Placebo
10 4 Oseltamivir prophylaxis
"P=0.002
- 8- 'P=0.001
=
R
c 64
Q
=
€
= 44
S
= . :
T 24 92% 92%
reduction reduction
0 4 . l
All subjects Subjects at centres
(n=548) with infection (n=271)

Elderly nursing home residents

Dutkowski R. Oseltamivir in seasonal influenza: cumulative experience in low- and high-risk
patients. J Antimicrob Chemother. 2010 Apr;65 Suppl 2(Suppl 2):ii11-ii24.
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Oseltamivir phosphate (Tamiflu®)

A RB DE(= 13 BE)

CCr >60 30-60 10-30 <10 HD CAPD
Treatment 30mg stat, then 30mg,  30mg stat,
dose 75mg BID 30mg BID 30mg QD X after every HD single dose
Prophylaxis 30mg stat, then 30mg| 30mg stat,
dose 7>mg QD 30mg QD 30mg QOD X after alternate HD then QWK

Sanford guide 2024 34



Oseltamivir phosphate (Tamiflu®)

15 ERE

®E R E A S K HE Y OREFERGEF HD

(6 mg/mlL)
<15, F 30X BR2R 50  HBR2XK 7.5mg every HD
>15-23 0 F 4525 BR2R 15 HR2K 10mg every HD
>23-40 605 BR2XK 100 &R 2K 15mg every HD
>40 ISER > HBR2R 1254 H#XR2X 30mg every HD
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Oseltamivir phosphate (Tamiflu®)
Rim1s% 7 E (3mg/kg)

R S A @A R AR m 36 BRI

it E R E AHHS X # AR ORI ER G F
(6 mg/mL)
3R YZERL BR2K ILSZEH HR2ZR
4 F 2%  H#RX2XK 204 BR2K
SOH ISZR > HR2XK 25 BR2K
6 I I8 HR2R 30ZFA > HER2R
N 2105 HBR2K 35 BER2K
8 T %% HBR2K 40EF HR2K
9N 27T BR2K 455 HBR2K
10 2 Fr 30X BR2ZK S0 BR 2K

iR {AE2016
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Safety

North America, Europe and the Southern Hemisphere
N=11675

Including healthy adults, elderly/ high-risk subjects, and children aged 1-12 years

Oseltamivir 5 days course 15 ;

[0 Placebo <65 years
O Oseltamivir <65 years

O Placebo =65 years
10 - B Oseltamivir 265 years

Adverse events (%)

W]Wh i [ 0

Nausea Vomiting Diarrhoea | Bronchitis Abdominal Dizziness Headache Acute
pain bronchitis

Dutkowski R, Thakrar B, Froehlich E, Suter P, Oo C, Ward P. Safety and pharmacology of oseltamivir in clinical use. Drug Saf.
2003;26(11):787-801.



Safety

ARZTHE BB M HeR BARBREA "
ROHARRE Oseltamivir | S # Oseltamivir | &M
(75 B AL BR[| N=1977 | (75 ELBX | N=1588
mR) —R)
N=2647 N=1945
o By id % &
o 10% 6% 8% 4% 1% B
ok 8% 3% 2% 1% ¥ B
T 48 2B L 4F F 4 5 B
587 2% 1% 17% 16% )
Gk E
BT <1% <1% 4% 3% w R,
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Zanamivir (Relenza®)



Zanamivir

Z B

A LE : MAUJRRIE R ZEDR -
B. Rt : RIS ERRERLE -
C.IeIBE S (RE) BB IREE -
D.#% . EASEER (—RIEREER) -
E.RIE : mEISE—ERA -

bl

AX

BES {3 e B
https://www.chimei.org.tw/main/cmh_department/59012/info/5500/A5500265.html
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]
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Zanamivir

FREAFKF

{ER

EERBERARTE (>5m% ) ZARKRBEURTH

i

A

THRE : BHR  SRZEEE (108%) » QKX -
3.7BFRITHRE : BH—R 8RZEEE (108 ) » E&E+X -
RAZE

LEMR (7HEVREELSR) -

2. REEAER(7EREE) ZREE0ERE (F7REREABHRA) -

3. RERR—OF  BREVIRREBROPBE  BHERRESMRE  USEEEAEUxEREARR  ERXER -
4 THBATREEE  SUAMERRE  UREGHERLIRA -

=B R A SR A E AL
https://www.chimei.org.tw/main/cmh_department/59012/info/5500/A5500265.html
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JAMA
Network

|Open.

26 RCT, N= 11897
B 7AsR Zanamivir R & 4F (HR:0.67), BRI A %4
(Tamiflu, rapiacta, Xofluza)lIHR&F497£0.7 A H

Key Points
Question What antiviral agents for

Original Investigation | Infectious Diseases

Comparison of Antiviral Agents for Seasonal Influenza Outcomes

in Healthy Adults and Children

A Systematic Review and Network Meta-analysis

Jen-Wei Liu, MS; Shen-Hua Lin, BS; Lin-Chien Wang, MS; Hsiao-Yean Chiu, PhD; Jen-Ai Lee, PhD

Abstract

IMPORTANCE Antiviral treatment of influenza is recommended for patients with influenza-like
illness during periods of community cocirculation of influenza viruses and SARS-CoV-2; however,
questions remain about which treatment is associated with the best outcomes and fewest
adverse events.

OBJECTIVE To compare the efficacy and safety of neuraminidase inhibitors and the endonuclease
inhibitor for the treatment of seasonal influenza among healthy adults and children.

DATA SOURCES Medline, Embase, and the Cochrane Register of Clinical Trials were searched from
inception to January 2020 (the last search was updated in October 2020).

STUDY SELECTION Included studies were randomized clinical trials conducted among patients of all
ages with influenza treated with neuraminidase inhibitors (ie, oseltamivir, peramivir, zanamivir, or
laninamivir) or an endonuclease inhibitor (ie, baloxavir) compared with other active agents

or placebo.

DATA EXTRACTION AND SYNTHESIS Two investigators identified studies and independently
abstracted data. Frequentist network meta-analyses were performed:; relative ranking of agents was
conducted using P-score probabilities. Quality of evidence was assessed using the Grading of
Recommendations, Assessment, Development and Evaluations criteria. Data were analyzed in
October 2020.

JAMA Netw Open. 2021;4(8):e2119151

treating seasonal influenza are
associated with the most safety and best
outcomes among healthy adults and
children?

Findings This network meta-analysis of
26 randomized clinical trials, including
11897 patients, found that antiviral

agents were associated with
MAIN OUT COMES AND MEASURES The time to alleviation of influenza symatoms i

R ﬁ( % 45 1 ST 1B B 5 R 48 48
ﬁ‘, DTER E"*iﬁhr
YIS0 fEHRRIE B
qﬂzanamiviri‘i%?—ﬁi‘
SHESSHEBEEMNS
2 b % &% - o] & E £ B
baloxavir °

RESULTS A total of 26 trials were identified that investigated antiviral drugs a
these trials included 11897 participants, among whom 6294 (52.9%) were me
age was 32.5 (16.9) years. Of all treatments comparing with placebo in efficac
quality evidence indicated that zanamivir was associated with the shortest TT,
95% Cl, 0.58-0.77), while baloxavir was associated with the lowest risk of infl
complications (risk ratio [RR], 0.51; 95% (I, 0.32-0.80) based on moderate-q
safety outcomes, baloxavir was associated with the lowest risk of total adve
95% (1, 0.74-0.96) compared with placebo based on moderate-quality evide
strong evidence of associations with risk of nausea or vomiting among all com
mg oseltamivir, which was associated with greater occurrence of nausea (RR, 1
and vomiting (RR, 1.88; 95% Cl, 1.47-2.41).

Abstract (continued)

CONCLUSIONS AND RELEVANCE In this systematic review and network
antiviral agents assessed were associated with shortening TTAS; zanamivir
shortest TTAS, and baloxavir was associated with reduced rate of influenza-r
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Inhaled Zanamivir vs Oral Oseltamivir to Prevent Influenza-related Hospitalization or Death:
A Nationwide Population-based Quasi-experimental Study &&A& L5

O 2013-2014, 2014-2015, 2015-2016 —
O EE ARG R FRE % - LEERZE48/)\BF A8 FHoseltamivirglzanamivirf®d 814 X AR AR B A PR e S TR EE =R

Table 2. Crude and Propensity Score-Weighted Incidence Rates of Hospitalization or Death Within 2 weeks”

Principal Diagnosis for Crude
Hospitalization or Death
Numberof Total

7
az Events Person-
Days
.
;ﬁ{ !Eg ’ Influenza, influenza-like illness, or pneumonia”
#5375 L
=5 /)L Zanamivir 10 840 579 476
r K
= |
:E Hﬂi y( Oseltamivir 6557 250909
. Influenza’
,f: ’EE
HIL %G
Zanamivir 7229 579949
Oseltamivir 4220 251588
5 75 B
5 a
ARNILEN  nfuenza-like illness”
Zanamivir 10083 579 564
Oseltamivir 6072 251053

Incidence

Rate

0.019

0.026

0.012

0.017

0.017

0.024

Propensity Score-Weighted

Number of
Events

14998

6557

10156

4220

13878

6070

Total

Person-

Days

579461

250901

579943

251 557

579539

250995

Incidence
Rate

0.026

0.026

0.018

0.017

0.024

0.024

Adjusted Hazard
Ratio (95%
Confidence Interval)

1

1.01(.96-1.06)

1

0.96 (.90-1.02)

1

1.01(.96-1.06)

— B EN RS AEE R B R ARER ER R

ZanamivirEloseltamivir
MEREATHEEER
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Peramivir (Rapiacta®)



Clinical Study

Chemotherapy 2013;59:373-378 Received: November 19, 2013

. Accepted after revision: March 25, 2014
DOI: 10.1159/000362436 Published online: May 10, 2014

Clinical Effects of Oseltamivir, Zanamivir,
Laninamivir and Peramivir on Seasonal Influenza
Infection in Outpatients in Japan during the
Winter of 2012-2013

d
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Jduf
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N —
A SN 22 -5 PUsA A r R R
ab B Y S ML SRR BFIZ R E IR
alEE2H Al - Peramivir B A 300mg; 52 E: 10mg/kg IV Infusion over 15-30min once
Oseltamivir R E >37.5 kghsz i A: 150mg BID PO 5 days;
E3EE < 37.5kg: 4mg/kg/day PO 5 days
Zanamivir>5pF 5 E KB A: 20mg BID INH 5 days

Laninamivir > 105% 52 2 & 5% A 40ma or 20ma INH once
$£19145ll (Open Label) (6m - 95y)

Influenza Onset<48hr
B R IES(EAARE —

mE AR
| | | |
peramivir 53 laninamivir 4445 oseltamivir 51(47*)f5l zanamivir 39

*No records were available for 4 patients.
BRGEIR
1. Time to alleviate fever (from >37.5°C to<37°C)

2. Time to alleviate symptoms (cough, rhinorrhea, arthralgia, general malaise)
3. Time to eliminate the influenza virus

AlERE 22 Japan (November 2012 to March 2013)
Takemoto Y, et al. Chemotherapy 2013;59:373-378 47



Time to alleviate fever

5.0

4.5 —

40

o
w

W
o

Time (days)
N
v

1.5+

1.0 -

0.5 -

Peramivir

Laninamivir

Zanamivir

Oseltamivir

Peramivir tended to reduce
fever duration

Peramivir: 1.32 £ 0.79 days
Laninamivir: 1.72 + 1.03 days
Zanamivir: 2.10 = 1.12 days
Oseltamivir: 1.86 + 1.02 days

*p=0.002
#p=0.0059

|| Fever duration

[] Elimination of influenza

B Symptoms

Takemoto Y, et al. Chemotherapy 2013;59:373-378 48



5.0

Recover from symptoms

4.5 -

4.0

I
|
|
|
K
|
|

o
wn

w
o

N
w

Time (days)

g
o

1.0

0.5 -

S S SR EI— E——

Ap— SRS (A SN R —— |

Peramivir

] . L. ]
Laninamivir

Zanamivir

| ..
Oseltamivir

Peramivir rapidly alleviated

clinical symptoms

Peramivir: 3.28 + 1.35 days
Laninamivir: 4.31 £ 0.92 days
Zanamivir: 4.46 = 0.84 days
Oseltamivir: 4.27 = 1.08 days

*p=0.002

#p<0.001
p=0.002

Il Fever duration

[ Elimination of influenza

] Symptoms

Takemoto Y, et al. Chemotherapy 2013;59:373-378
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Time (days)

5.0

Eliminate the Influenza Virus

4.5 -

4.0

3.5

3.0

2.5

2.0

1.5

1.0 —

0.5 -

Peramivir

Laninamivir

[ GRS DI S (. |

Zanamivir Oseltamivir

Peramivir tended to eliminate

the virus sooner

Peramivir: 3.71 + 1.38 days
Laninamivir: 4.09 + 1.23 days
Zanamivir: 4.33 + 1.38 days
Oseltamivir: 4.75 + 1.47 days

I Fever duration

] Elimination of influenza

B Symptoms

Takemoto Y, et al. Chemotherapy 2013;59:373-378
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Daily Household Secondary Infection Rate

« Compared with no treatment, all NAls reduced the daily SIR of influenza A, with the
extent of daily SIR reduction ranging from 49% with oseltamivir to 75% with

peramivir.

Daily Household Secondary Infection Rates for Influenza A

3.00%

2.25%
75%

1.50%

0.75%

0.00%

peramivir n=378

(unadjusted estimate)

1.13%
0.90%

zanamivir n=248 untreated n=27

Hirotsu N., et al. Influenza Other Respir Viruses. 2018 Jul 10. doi: 10.1111/irv.12590.
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Adjusting for the following covariates of patients with infectious ability in a household using the logit link function: age, time from onset to start of treatment,

(1

AREE L))

38%:

S & - Rapiacta#&OseltamivirfzZ{&K
FAREFEXANEKS

Daily Household Secondary Infection Rate

Type A
Daily secondary Peramivir | Oseltamivir | Zanamivir |Laninamivir| Untreated
infection rate n=2378 n=2323 n =248 n=170 n=27
Unadjusted estimate| 0.71% 1.47% 0.90% 1.13% 2.87%
95% Cl 0.53-096 | 1.18-1.83 | 0.66-1.24 | 0.81-1.58 | 2.32-3.54

OR (95% CI) P value

. - N 0.62 (0.42-0.93) 0.019
Peramivir vs Oseltamivir - 0.48 (0.33:0.70) <0.001

i, . i 1.00 (0.63-1.57) 0.991
Peramivir vs Zanamivir — 0.78 (051-1.22) 0.277
Peramivir vs Laninamivir *_._'D 8;3 Egjgagg; 8(1)33
Oseltamivir vs Zanamivir '_._{D }ggggggigg 88%2
Oseltamivir vs Laninamivir .El : };8 Eggg} gg; 8;31
Zanamivir vs Laninamivir .l:l ! 8;8 Eggg} :12% 83%

020 0.30 050 07510 1520 3.04.0 6.0

< |eft drug better

m adjusted o unadjusted

and influenza vaccine in the same season

Hirotsu N., et al. Influenza Other Respir Viruses. 2018 Jul 10. doi: 10.1111/irv.12590.

Right drug better -»
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RAPIACTA «

Rapiacta®i@ [EfE & A= —

fEIE: AR AR —ERAAMN L RE AR KBES v
mECTE B = M R | \

< ZRZAPR FH ES A {E R >

. o,
___ 3 R
~‘.-',% B

A\,
I

HINEAR B £ 1848/ )\ {E R 2N -
RNEZRIE %300 mg » B RHRZAFHEIE600 mg » 15080 F -
B XEEAFOLE
REBEEESES10 mgkg » BXRZSAEHBiIE600 mg » 159088 _FEBRELEEEIGTST
BB T 2 1B AR -
BINREARERA | sSFIKBINEE AR PEIE > MRENBABRENEIRT -

Rapiacta® Ix Bige{h &8

i BhiRR ﬂn’& 5T N @
mEIE BAREE P ,ﬁ%}
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7

Rapiacta" BEINEEAZEE ZMPIRE MR EZEH =

(ng/mL) ——t—— EfE (Ccr<30)
fE (30 = Cer<50)
100000 #EFE (50 = Cor = 80)
—— 1F & (Ccr>80)
(mean)
10000 / -~ BAIEE © LC/MS/MS
EE 1000
is
E
100
10
1 1 1 1 1 1 1
0 12 24 36 48 60 72 (hr)
BNEAZREZEERS
. 1 RIgpis
Ccr (mL/min) ARE
— iR
Ccr250 300 mg
30 = Cer<50 100 mg
10* = Ccr<30 50 mg

Ccr: Creatinine clearance (A ETES BFRER)
*Creatinine clearance <10 mL/min &S MRETNREE -

A HTR IR E - Peramivirg A MRBE T IRE B MAERR ©

61
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Rapiacta® i

- TEARRIE

./

Y &

. [Ei8(5.8%) ~ B R IMERR/M2.8%) ~ /HFR(2.5%)

- At ARKRIE :

FRREFEH!

HIEE
AT B
B e
MR
A

EESER = 1%

IR0 ~ MENt
AST(GOT) * ALT(GPT) EF
FEHR ~ RPB,HIKER (B,-microglobulin)_t
F+ - NAG_LEF
W EEKIE AN
M= VEE I

Rapiacta® Ix Bi&®{H &
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Highlight of Adverse Events

Incidence of all adverse events for peramivir was comparable to that for placebo.
Adverse events were generally mild to moderate.

300 mg QD 600 mg QD N=100
N=99 N=99
No. (%) of patients with = 1 event 87 (87.9) 90 (90.9)

Adverse events (= 6% in either group)
(n (%) of patients)

Peramivir 300mga},600mg &5 B &2 i EI 1B =

Monocyte % increased 20 (20.2) 18 (18.2)

Blood glucose increased 18 (18.2) 17 (17.2) 18 (18.0)
Diarrhea 14 (14.1) 15 (15.2) 17 (17.0)
Lymphocyte % increased 14 (14.1) 14 (14.1) 5 (5.0)
Proteinuria present 9(9.1) 11 (11.1) 18 (18.0)
B2 Microglobulin in urine increased 14 (14.1) 8 (8.1) 11 (11.0)
Blood bilirubin increased 7(7.1) 8 (8.1) 7 (7.0)
Alanine aminotransferase increased 4 (4.0) 7(7.1) 8 (8.0)
Aspartate aminotransferase increased 1(1.0) 7(7.1) 6 (6.0)
Nausea 3 (3.0) 6 (6.1) 1(1.0)
B-N-Acetyl-D-glucosaminidase 9(9.1) 5(5.1) 5 (5.0)

Kohno S, et al. Antimicrob Agents Chemother. 2010;54(11):4568-74

BIL ERIMEARLE - BIfFREELERAEZER
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Rapiacta®

S (AE)ELE Y A R R FE(ADR)

K
dl

Peramivir Peramivir Oseltamivir
300 mg (N=364) | 600 mg (N=364) | 75 mg (N=365)
21 AEs 170 (46.7) 174 (47.8) 178 (48.8)
Neutrophil count decreased 39 (10.7) 38 (10.4) 34 (9.3)

Diarrhea 24 (6.6) 30 (8.2) 27 (7.4)
Protein present in urine 17 (4.7) 16 (4.4) 22 (6.0)

Blood glucose increased 11 (3.0) g?_*gfm;f; E&L@%’;E% , H’Q\Peramivir 300mg?§ﬂ%14.0% (p=0.0382) >

Uri itive for WBC 14 (3.8)] - : o
e e e e > (3.8) 28ZE K hRoseltamivirZHAY20.0% > RapiactafIZ 2 EFE'E b Tamiflus

8(2.2)
Vomiting 2 (0.5) 6 (1.6) 15 (4.1)
(*p=0.0382)
21 ADRs 51 (14.0)* 66 (18.1) 73 (20.0)
Diarrhea 14 (3.8) 20 (5.5) 19 (5.2)
Neutrophil count decreased 9 (2.5) 14 (3.8) 13 (3.6)
2 (0.5) 7(1.9) 16 (4.4)

AEs, adverse events; ADRs, adverse drug reactions; WBCs, white blood cells
Data are shown only for AEs or ADRs that occurred at a frequency of 3% in any of the three groups
Kohno S, et al. Antimicrob Agents Chemother. 2011 Nov;55(11):5267-76 57



Post-marketing evaluation - F352%& A ("

The most frequently reported ADRs were
diarrhea, vomiting, and nausea (1.87%,
0.68% and 0.85%).

No ADR was reported as serious.

Of 78 ADRs, 47.4% (37 events) developed on
the day of administration, 29.5% (23 events)
on the following day, and 14.1% (11 events) at
2 days after administration.

Apart from the one event whose outcome was
unknown, all ADRs resolved or improved
without after effects.

Resolution was swift in most cases and noted
on the day of onset (12 events, 15.4%) or 1
day (33 events, 42.3%), 2 days (15 events,
19.2%), 3 days (2 events, 2.6%), or 4-7 days
after onset (13 events, 16.7%), i.e., mostly
within 7 days after onset (75 events, 96.2%).

el 2 R E) ADRs

Incidence rates of adverse drug reactions (ADRs).

Number of patients evaluated for safety
Number of patients with ADRs
Number of ADRs

1174
54—
78

[lncidence of ADRs

434% |

Type of ADRs

Metabolism and nutrition disorders
Decreased appetite

Psychiatric disorders
Abnormal dreams
Insomnia

Nervous system disorder
Dizziness
Headache

Respiratory, thoracic,
and mediastinal disorders
Nasal congestion

Gastrointestinal disorders
Abdominal discomfort
Abdominal pain

Incidence of ADRs [number (%)]

1(0.09)
37 (3.15)
4(0.34)
4(0.34)

Diarrhea
Nausea

Vomiting

22 (1.87)
8 (0.68)

10 (0.85)

Skin and subcutaneous tissue disorders
Pruritus
Rash
Urticaria

General disorders and
administration site conditions
Asthenia
Fatigue
Pyrexia

Investigations
Lymphocyte count increased

4(0.34)

Takuji Komeda, et al. J Infect Chemother 20 (2014) 689-695




Baloxavir (Xofluza®)



Baloxavir marboxil (Xofluza) 17:

- OAREIZY (20mg/tab) » ZFARAEREIS

« R2018FA H AR ERMFCEENIGEF oI RE LAY
Baloxavir - & RINFREGRER Cap EEEUZEL A Y ES
(Cap dependent endonuclease) i iZ R 1E A Ba & 24

- BRAMARSEMERE

- BIfER: BEIE > IR

- FFBIHEE: CCr>30, Child A-BEEREEI=
- {§: |<20kg EBZRARA 20mg (1 tab)
20~<80kg |EEZXBRFH 40mg (2 tab)
>=80kg  EXXHRFA 80mg (4 tab)

5N

= ,Jsaw--m- r*)

PREERS - EERSL RER AR - (B8R
SRILES  SHRG 22 ERET
BB~ SUEEISL O BRAE 7B (140
55\ 38~ 52 - WSLEE) HIAR -
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Baloxavir&z4) &) /] 245

FRETRE

Mean (+ SD) Plasma Baloxavir Acid Concentration-Time Profile

/ 49-91/)\HF!

1000 Median T.,: 2.0 - 3.5 hours
| Geometric mean: t,;, ,: 49 - 91 hours

100

80 mg Well tolerated up
60 mg to 80 mg dose
40 mg

20 mg

Plasma concentration
of baloxavir acid (ng/mL)
=)

6 mg

1 |
0 35 12 24 36 48 60 72

Time (h)
Tmax: time to maximum plasma concentration
t,, ;- terminal elimination half-life
(fXOFLUZA' Koshimichi H., et al. Clin Drug Investig. 2018 Dec;38(12):1189-1196. 18
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Xofluzaft ¥IFI2 R TRBIINR R L EE
(CAPSTONE-1 Study)

Phase lll, randomised, double-blind study of baloxavir vs placebo or oseltamivir in otherwise
healthy adults and adolescents with influenza

N= 1436 (B-612, P-310, O-514), 2016-2017, 12-64yr

The NEW ENGLAN D
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 6, 2018 VOL. 379 NO. 10

Baloxavir Marboxil for Uncomplicated Influenza

in Adults and Adolescents

Frederick G. Hayden, M.D., Norio Sugaya, M.D., Nobuo Hirotsu, M.D., Ph.D., Nelson Lee, M.D.,

Menno D. de Jong, M.D., Ph.D., Aeron C. Hurt, Ph.D., Tadashi Ishida, M.D., Ph.D., Hisakuni Sekino, M.D., Ph.D.,
Kota Yamada, M.D., Simon Portsmouth, M.D., Keiko Kawaguchi, M.Sc., Takao Shishido, Ph.D.,
Masatsugu Arai, M.Sc., Kenji Tsuchiya, M.Sc., Takeki Uehara, Ph.D., and Akira Watanabe, M.D., Ph.D.,
for the Baloxavir Marboxil Investigators Group*
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Time to Cessation of Infectious Virus Detection:
Baloxavir vs Oseltamivirs
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Baloxavir#&Placebo R — K AEfRAE AR IROseltamiving B =5
Baloxavir (n=455) Placebo (n=230)

. 53.7 80.2
Median (95% CI), h
edian (95% Cl), hours (49.5, 58.5) (72.6, 87.1)
Difference (95% Cl), hours —26.5 (-35.8, -17.8)
P-value* <0.001

ek

BaloxavirikPlacebo|—K3iE}

Baloxavir Placebo p value

Median Time to Resolution of Fever* 24.5 hrs 42.0 hrs P <0.001
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Hayden et al. N Engl J Med. 2018 Sep 6;379(10):913-923



Xofluzagt ¥z N {B1ETER

e Multicenter, double-blind, randomized, placebo-controlled trial
e 2018-2019 season in Japan
e 374 in the baloxavir group and 375 in the placebo group

the NEW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JULY 23, 2020 VOL. 383 NO. 4

Baloxavir Marboxil for Prophylaxis against Influenza
in Household Contacts

Hideyuki Ikematsu, M.D., Frederick G. Hayden, M.D., Keiko Kawaguchi, M.S., Masahiro Kinoshita, M.Pharm.,

Menno D. de Jong, M.D., Nelson Lee, M.D., Satoru Takashima, M.S., Takeshi Noshi, M.S., Kenji Tsuchiya, M.S.,

and Takeki Uehara, Ph.D.
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Percentage of Participants with Influenza
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Days since Start of Treatment

Adjusted risk ratio, 0.14
95% confidence interval (0.06
to 0.30; P<0.001)

Ikematsu H, Hayden FG, Kawaguchi K, Kinoshita M, de Jong MD, Lee N, Takashima S, Noshi T, Tsuchiya
K, Uehara T. Baloxavir Marboxil for Prophylaxis against Influenza in Household Contacts. N Engl J Med. 66

2020 Jul 23;383(4):309-320
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Combination therapy in
severe Influenza



Influenza A-associated severe pneumonia in hospitalized patients:
Risk factors and NAI treatments

e combination therapy (oseltamivir-peramivir vs. monotherapy) showed no differences in 60-day mortality

Variables Oseltamivir Peramivir Oseltamivir + P values
Demographics (n=122) (n=40) Peramivir (n=29)
Age 64 (48.8-77) 67 (46.3-72.8) 66 (57-73) .839
Male (%) 81 (66.4) 32 (80.0) 18 (62.1) .196
Comorbidity (%) 84 (68.9) 26 (65.0) 18 (62.1) 748
Oseltamivir
administered<48h (%) 6(4.9) 1(2:5) 0(0) 243
SOFA score 7 (6-8) 7 (6-8.5) 7 (7-8.5) 574
Outcomes

- li
60-daymortality, n /5402 15 (37.5) 9 (31.0) 658

(%)

Int J Infect Dis. 2020 Mar:92:208-213 69



Combination treatment with the cap-dependent endonuclease
inhibitor baloxavir marboxil and a neuraminidase inhibitor in a
mouse model of influenza A virus infection

Combination treatment with baloxavir acid and oseltamivir acid
In vitro and baloxavir marboxil and oseltamivir phosphate in
mice produced synergistic responses against influenza virus
infections, suggesting that treating humans with the
combination may be beneficial.

J Antimicrob Chemother. 2019 Mar 1;74(37)2654—662.



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 S Hui, Nanshan Zhong, Takefumi Saito, Laurie Katugampola,
Neil Collinson, Sarah Williams, Steffen Wildum, Andrew Ackrill, Barry Clinch, Nelson Lee

Lancet Infect dis.
2022 May;22(5):718-730. doi: 10.1016/S1473-3099(21)00469-2. Epub 2022 Jan 24.

Double blind RCT, 124 centres across 25 countries, Jan 8, 2019 ~March 16, 2020
Patients aged 12 years or older, hospitalization
National Early Warning Score =2
Baloxivir + NAls (241) VS. Placebo + NAls (125)
« Baloxavir was administered orally on day 1 and day 4 (40 mg for bodyweight <80 kg, or 80 mg for =80
kg), and on day 7 if no clinical improvement had occurred by day 5.
* The NAls included in this study were oseltamivir, zanamivir, and peramivir.
Aim: Median time to clinical improvement
Median time to clinical improvement was 97.5 h (95% CI1 75.9 to 117.2) in the baloxavir group and 100,2 h
(75.9 to 144.4) in the control group (median difference —2.7 h [95% CIl -53-4 to 25-9], p=0.467).

Combining baloxavir with NAls did not result in superior clinical outcomes compared with NAls alone.
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Adjunctive steroids In
severe Influenza



Impact of corticosteroid treatment on clinical outcomes of
influenza-associated ARDS: a nationwide multicenter study

100 without early corticosteroid treatment

90 -

80 -

70

60 - with early corticosteroid treatment

50
40 -

30

Probability of survival (%)

20 Log-rank p < 0.001

10

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Day

No. at risk
NoearlyCS 156 152 151 149 149 147 140 135 124 116 110 102 97 88 76 68
Early CS 8 83 79 77 75 74 72 65 60 51 43 40 36 34 32 31

Taiwan, Multicenter, retrospective cohort study

241 patients, October 2015-March 2016, 8

centers

Early corticosteroid treatment was associated

with a significantly increased hospital mortality in

adult patients with influenza-associated ARDS.
 early corticosteroid treatment: =200 mg

hydrocortisone equivalent dose within 3 days after
ICU admission

hospital mortality: with early corticosteroid
treatment vs. without [43.5% (37/85) vs. 19.2%
(30/156), p<0.001]

[adjusted odds ratio (95% CI)=5.02 (2.39—-
10.54), p<0.001]

MJ Tsai. et al. Ann Intensive Care. 2020 Feb 27;10(1):26. 73



Use of corticosteroids in influenza-associated acute respiratory E %'IE NTléEllCS:
distress syndrome and severe pneumonia: a systemic review and é}
meta-analysis

Odds Ratio

IV, Random, 95% CI e 15 Studies, N= 6427, 2010-2018

* The meta-analysis results showed that corticosteroid
therapy was associated with significantly higher
mortality (OR 1.53, 95% CI [1.16, 2.01]) and incidence

I of nosocomial infection (OR 3.15, 95% CI [1.54, 6.45])

il

-
» Current data do not support the routine use of
corticosteroids in patients with influenza severe
i 8 pneumonia or ARDS.
[
®

0.01 0.1 1 10 100
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Sci Rep 10, 3044 (2020).



In Summary...

« EARLY antiviral agent can shorten the course of influenza and reduce
complication

* The benefit of antiviral agent combination therapy is controversial in
severe influenza

* The routine use of steroid in influenza-associated acute respiratory
distress syndrome and severe pneumonia is not recommended
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