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M2 protein inhibitor

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

Resistance rapidly increasing
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Neuraminidase inhibitor
Mechanism : inhibiting viral release
Drug : Oseltamivir ~ Zanamivir -

Peramivir
Active against influenza A and B
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= COChrane Trusted evidence.
= L‘I’bra ry Informed decisions.

Better health.

Title Abstract Ker

Cochrane Reviews ¥ Trials = Clinical Answers » About - Help =

Cochrane Database of Systematic Reviews

confirmed or suspected exposure

Neuraminidase inhibitors for preventing and treating influenza in

adults and children

Cochrane Systematic Review - Intervention | Version publish
https://doi.org,/10.1002/14651858.CD008965.pub4

[ﬁ.mj 756 View article information

™ Tom Jefferson | Mark A Jones | Peter Doshi | Chr]
| Igho J Onakpoya | Kamal R Mahtani | David Nuna

View authors' declarations of interest

Time to first symptom alleviation. For the treatment of adults, oseltamivir reduced the time to first alleviation of symptoms by
16.8 hours [95% confidence interval (Cl) 8.4 to 25.1 hours, P = 0.0001). This represents a reduction in the time to first alleviation of
symptoms from 7 to 6.3 days. There was no effect in asthmatic children, but in otherwise healthy children there was (reduction by
a mean difference of 29 hours, 959 C| 12 to 47 hours, P = 0.001). Zanamivir reduced the time to first alleviation of symptoms in
adults by 0.60 days (95% Cl 0.39 to 0.81 days, P < 0.00001), equating to a reduction in the mean duration of symptoms from 6.6 to
6.0 days. The effect in children was not significant. In subgroup analysis we found no evidence of a difference in treatment effect
for zanamivir on time to first alleviation of symptoms in adults in the influenza-infected and non-influenza-infected subgroups (P
=0.53).

Hospitalisations. Treatment of adults with oseltamivir had no significant effect on hospitalisations: risk difference [RD) 0.15%
(95% CI-0.78 to 0.91). There was also no significant effect in children or in prophylaxis. Zanamivir hospitalisation data were

unreported.

Serious influenza complications or those leading to study withdrawal. In adult treatment trials, oseltamivir did not
significantly reduce those complications classified as serious or those which led to study withdrawal (RD 0.07%, 95% Cl -0.78 to
0.44), nor in child treatment trials; neither did zanamivir in the treatment of adults or in prophylaxis. There were insufficient

events to compare this outcome for oseltamivir in prophylaxis or zanamivir in the treatment of children.

Pneumonia. Oseltamivir significantly reduced self reported, investigator-mediated, unverified pneumonia (RD 1.00%, 95% Cl 0.22
to 1.49); number needed to treat to benefit (NNTB) = 100 (95% Cl 67 to 451) in the treated population. The effect was not
significant in the five trials that used a more detailed diagnostic form for pneumonia. There were no definitions of pneumonia (or
other complications) in any trial. No oseltamivir treatment studies reported effects on radiologically confirmed pneumonia. There
was no significant effect on unverified pneumonia in children. There was no significant effect of zanamivir on either self reported
orradiologically confirmed pneumonia. In prophylaxis, zanamivir significantly reduced the risk of self reported, investigator-
mediated, unverified pneumonia in adults (RD 0.32%, 95% Cl 0.09 to 0.41); NNTB =311 (95% Cl 244 to 1086), but not oseltamivir.
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JAMA Internal Medicine | Original Investigation

Evaluation of Oseltamivir Used to Prevent Hospitalization

in Outpatients With Influenza Author Affillations: Author
A Systematlc Re\”ew and Meta-ana|yS|S Zitﬁilcl.laet.lonsarellstedattheend of this

. Corresponding Author: Emily G.
Ryan Hanula, BSc; Emilie Bortolussi-Courval, NClin; Arielle Mendel, MD, MSc; Brian J. Ward, MSc, MDCM;  pMcDonald, MD, MSc, Medicine,

Todd C. Lee, MD, MPH; Emily G. McDonald, MD, MSc McGill University Health Centre,
Office 3E.03, 5252 De Maisonneuve

RESULTS Of 2352 studies identified, 15 were included. The intention-to-treat infected (ITTi)
population was comprised of 6295 individuals with 54.7% prescribed oseltamivir. Across
study populations, 53.6% (5610 of 10 471) were female and the mean age was 45.3 (14.5)
years. Overall, oseltamivir was not associated with reduced risk of hospitalization within the
ITTi population (RR, 0.77; 95% Cl, 0.47-1.27; RD, -0.14%; 95% Cl, -0.32% to 0.16%).
Oseltamivir was also not associated with reduced hospitalization in older populations (mean
age =65 years: RR, 0.99; 95% Cl, 0.19-5.13) or in patients considered at greater risk of
hospitalization (RR, 0.90; 95% Cl, 0.37-2.17). Within the safety population, oseltamivir was
associated with increased nausea (RR, 1.43; 95% Cl, 1.13-1.82) and vomiting (RR, 1.83; 95% Cl,
1.28-2.63) but not serious adverse events (RR, 0.71; 95% Cl, 0.46-1.08).

JAMA Intern Med. doi:10.1001/jamainternmed.2023.0699
Published online June 12, 2023.

CONCLUSIONS AND RELEVANCE In this systematic review and meta-analysis among
influenza-infected outpatients, oseltamivir was not associated with a reduced risk of
hospitalization but was associated with increased gastrointestinal adverse events. To justify
continued use for this purpose, an adequately powered trial in a suitably high-risk population
is justified.
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Effectiveness of neuraminidase inhibitors in reducing mortality =» W & @
in patients admitted to hospital with influenza AH1IN1pdm09 o
virus infection: a meta-analysis of individual participant data ~ Oseltamivir 92%

- | o B | | Zanamivir 2.3%
Stelfa G Muthurni*, Sudhir Venkatesan®, Puja R Myks, Jo leomardi-Bee, Tang 5 AAIKhuwaitir, Adbullah Al Mamun, Ashish P Anovadiva, .. o
Eduardo Azz.lz-Buum;urtmr f]unsu Bdez, Mutteo Ba ssetti, Bquna Bewm, Burbmu Bemsch [ subeﬂe Bonmarin, Robert Booy 'L-"JctorHBom -Aburto, Pe ramivir O . 3 /o
Heinz Burgmann, Bjseg .

S?IQDFJHE‘”U Ehu. FIHdII‘IgS
Kinowun Hu, Quazi
lja Kuzman, Arthi]  We included data for 29 224 patients from 78 studies of patients admitted to hospital between Jan 2,
Elga Mayo-Monterg 2009, and March 14, 2011. Compared with no treatment, neuraminidase inhibitor treatment
E;iﬂasb;ﬁcﬁ (irrespective of timing) was associated with a reduction in mortality risk (adjusted odds ratio [OR]
Kelvin KW To, Anto}  0-81; 95% CI 0-70-0-93; p=0-0024). Compared with later treatment, early treatment (within 2 days of
PaulZarogoulidis Al oymiptom onset) was associated with a reduction in mortality risk (adjusted OR 0-48; 95% C1 0-41-
0-56; p<0-0001). Early treatment versus no treatment was also associated with a reduction in
mortality (adjusted OR 0-50; 95% CI 0-37-0-67; p<0-0001). These associations with reduced mortality
risk were less pronounced and not significant in children. There was an increase in the mortality
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% CI 1-18-1-28];
p=0-0001 for the increasing HR with each day's delay).
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Original Contribution | Clinician's Corner
November 4, 2009

Factors Associated With Death or Hospitalization Due to
Pandemic 2009 Influenza A(H1TN1) Infection in California

Janice K. Louie, MD, MPH; Meileen Acosta, MPH; Kathleen Winter, MPH; et al
Article Information

JAMA. 2009;302(17):1896-1902. dei:10.1001/jama.2009.1583

bstract
'Table 2. Comorbid Conditions of Reported Hospitalized and Fatal Cases of Pandemic 2009 Influenza A(H1N1) Infections in California, April .~
23 Through August 11, 2009 = f— Bﬁ ﬁ’g? g¥
=115 PA DR

L]
Cases Aged 0-17 Years Cases Aged =18 Years \
! o 2 LA N5
All Cases Fatal Nonfatal Fatal Nonfatal ';

(N =1088) (n=8) (n =336) (n=110) (n=634) \
Chronic comorbid illness associated with severe influenza® 741 (68) G (75) 199 (59) 83 (75) 453 (71 6 5 ﬁ L l J: % A

)
Chrenic lung disease 403 (37) 3(38) 126 (36) 45 (41) 229 (36)

Asthma 257 (24) 1(19) 99 29) 18 (16) 139 (22) ti r r ( ,b\ .III]. r r
Other/unknown® 146 (13) 2 (25) 27 {8) 27 (25) 90 (14)
Chronic cardiac disease® 167 (15) 2 (25) 25 (7) 25 (23) 115 (18) ﬂﬂi :,-_B J‘— r . _I_E ,: r
Metabolic disease 223 (20) 2 (25) 23(7) 38 (35) 160 (25) Ly 71(
Diabetes mellitus 116 (11) 0 4 (1) 20{(18) 92 (14) \
Renal disease 72(7) 0 82 18 (16) 46 (7) H:F r r)
Other/unknownd 59 (5) 2 (25) 11 (3) 7 {B) 39 (6)
Immunosuppressive conditions 205 (19) 3(38) 55 (16) 36 (33) 111 (18) % E I}J HL_' K é (*g *E &
Cancer/transplantimmuncsuppressive drugs® 155 (14) 2 (25) 42 (13) 29 (28) 82 (13)

HAvALY 222 0 0 4 e B YERIE K7 rA)
Other/unknown 31(3) 1(13) 13 (4) 4(4) 13 (2) Ly IE H IV ﬁ

Neuromuscular disorder’ 115 (11) 4 (50) 45 (13) 14 (13) 52 (8) @ya-—z’ =1 5 I:ﬁ‘ W E
Pregnancy9 97/1012 (10) 0 5(2) 6/104 (6) B6/587 (15) = EELE A LH

Other chronic comorbid illness® 370 (34) 2(25) 45(13) 69 (63) 254 (40) —= == L=
Obesitydh 172/361 (48) 0 15 (19) 46/68 (66) 11121252 | JEE E’\J =3 y'ﬂi
BMI 30-34.9 55 (35) 11(24) 44 (40)
BMI 35-39.9 34 (22) 12 (26) 22 (20) r "_,‘ HE H*
BMI =40 67 (43) 23 (50) 44 (40)
Gastrointestinal tract 109 (10) 2 (25) 2919) 12 (11) 66 (10)
GERD 34 (3) 1(13) 5@) 44 24 (4)
Other/unknown' 75 (7) 1{(13) 24 (7) 8(7) 42 (7)
Hyperlipidemia 33 (3) 0 0 2(2) 31(5)
Hypertension 176 (16) 0 2 {<1) 27 (25) 147 (23)
Ablqreviatiqns: BMI, body mass index, calculated as weight in kilograms divided by height in meters squared; GERD, gastroesophageal reflux disease; HIV, human immunodefi-|
clency virus.

JAMA. 2009;302(17):1896-1902.



SURVEILLANCE

Effect of neuraminidase inhibitor (oseltamivir)

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

Cornelia Adlhoch?, Col TABLE 2
Isabelle Thomas®, Jan
, Tanya Melillo® , Arian

Risk of death in hospitalised influenza cases by age group, sex, influenza subtype, timing of antiviral treatment, intensive

Sonja ). Olsen® care unit admission status, timing of hospitalisation and vaccination status, 11 European Union countries, influenza seasons

1. European Centre for 2010/11-2019/20

2. National Centre of E

3. Public Hlealth_ Agen(i Variabl 0-19 years 20-39 years 40-59 years 60-79 years = 80 years

ariable

4- Eggzﬁ?a'”s“t“te ° aOR 95% Cl aOR  95%Cl  aOR  95%Cl aOR  95%Cl  aOR  95%Cl

5. Sciensano, Brussel: Female sex Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.

?-' g:ﬁigﬂ?ﬁfﬁg;ﬁ?; Male sex : 0.81 0.45-1.46 1.16 | 0.73-1.83 | 1.06 | 0.84-1.33 | 1.16° | 1.00-1.33 | 1.02 |0.89-1.16

8. Center for Virology, Influenza virus

9. Infectious Disease | Type B Ref. Ref. Ref. Ref. Ref.

10. National Institute fi .

11. Health Service Exet A(H1iN1)pdmog 2.65° 1.24-5.66 1.23 | 0.59-2.57 | 2.09" | 1.40-3.13 | 1.18 | 0.95-1.45 | 1.13 |0.90-1.42

12. WHO Regional Offic A(H3N2) 0.41 0.11-1.54 1.07 | 0.41-2.81 | 1.48 |0.89-2.45| 0.91 | 0.73-1.14 | 1.01 |0.84-1.22

Correspondence: Corni A unsubtyped 1.05 0.38-2.89 0.89 | 0.38-2.09| 1.38 | 0.89-2.11 | 0.81* | 0.66-0.99 | 0.85 | 0.72-1.02
Timing of AV treatment
No treatment Ref. Ref. Ref. Ref. Ref.
Within 2 days 1.27 0.55-2.93 138 | 0.58-3.29 | 0.43" | 0.28-0.66 | 0.50° | 0.39-0.63 | 0.51° |0.42-0.63
3—-4 days 1.13 0.46-2.80 1.15 | 0.48-2.75 | 0.62? | 0.42-0.92 | 0.52° | 0.41-0.65 | 0.60° [ 0.49-0.73
5-7 days 1.08 0.36-3.18 1.55 | 0.64-3.78 | 0.64° | 0.43-0.94 | 0.59" | 0.47-0.75 | 0.65" | 0.52-0.81
»7 days 2.90 0.99-8.55 3.02*° | 1.05-8.68 | 1.16 | 0.75-1.82 | 1.07 | 0.81-1.41 | 0.72° | 0.54-0.96
Non-ICU admission Ref. Ref
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Early oseltamivir treatment improves
A survival in critically ill patients with
relzearch 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.

PPt F 2200 ICUBR R M i 9521 24 AL BN BB iE
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Efficacy and Safety of Intravenous Peramivir Compared
With Oseltamivir in High-Risk Patients Infected With

Influenza A and B Viruses: A Multicenter Randomized
Controlled Study

Shigeki Nakamura,'® Taiga Miyazaki,'* Koichi lzumikawa,” Hiroshi Kakeya,’ Yutaka Saisho,’ Katsunori Yanagihara,’®
Yoshitsugu Miyazaki,® Hiroshi Mukae,' and Shigeru Kohno'

'Department of Respiratory Diseases, Nagasaki University Hospital, “Department of Infectious Diseases, Nagasaki University Graduate School of Biomedical Sciences, *Department of Infection
Control Science, Graduate School of Medicine, Osaka City University, *Medical Affairs, Shionagi & Co, Ltd, Dsaka, SDepartment of Laboratary Medicine, Nagasaki University Graduate Schoal of
Biomedical Sciences, and "Department of Chemotherapy and Mycoses, National Institute of Infectious [

Background. Clinical studies comparing the different neuramini B * ,’r E J* j'b ;’ 7 “E V4 I \

have not been performed. To optimize such treatments, we assessed t}
oral oseltamivir in treating seasonal influenza A or B virus infection. E F |} B g" \ ‘W \' A
Methods. A multicenter, randomized, controlled clinical trial w I ] 95 $ /} I L (A4
patients infected with seasonal influenza. A total of 92 adult inpatien
by either a single intravenous infusion of peramivir (600 mg) or oral a 1% 1 't !Z
Results. 'The median times to clinical stability (time to reach <37° - Ose am 1 V 1 r
and 37.8 hours (95% CI = 26.3-45.3) in the peramivir and oseltamivi S
difference. The virus titer and change of mean total symptom scores ¢ peram 1 V 1 r g r j iE
(AEs) with peramivir and oseltamivir occurred in 2.2% (n = 1/46) and H Fﬁ & ' F B - ‘-'“
was mild in all cases except 2 patients who showed pneumonia or CO 1. B

regression suggested that virus type was a significantly effective progi
Conclusions. Intravenous peramivir was effective based on the re 1 t E
l l

show that peramivir is a useful option for the treatment of influenza-i
Keywords. high-risk patient; influenza; neuraminidase inhibitor;
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Meta-analysis

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 & ...show all
Pages 1039-1046 | Received 21 Oct 2020, Accepted 15 Jan 2021, Published online: 01 Mar 2021

Results

The meta-analysis was conducted to calculate the pooled effect size by using a random-effects
madel. 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
(P600) 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% Cl: 0.37-1.51).
Regarding the time to the alleviation of symptoms, no difference was found in P600 and 075

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

#205ME - JETE - B
H—:F‘eﬂ 7w = 2{C RElF
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o e

sramivir and oral oseltamivir

Expert Rev Anti Infect Ther. 2021;19(8):1039-1046.
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Original Article

Clinical outcomes and prognostic factors (!‘)cfossm
of patients with severe influenza receiving
intravenous peramivir salvage therapy in

intensive care units

Ching-Yuan Yeh 2, Fu-Der Wang °*¢
Chia-Jui Yang ¢, Shiang-Fen Huang '
Chun-Hsin Liaw 9, Wang-Huei Sheng

2 Department of Internal Medicine, National Taiwan Uni\
b Department of Internal Medicine, Taipei Veterans Gene

Abstract Background: Few studies have investigated patients with severe influenza who
receive intravenous peramivir for salvage therapy.

Methods: We retrospectively analyzed data from 71 patients with severe influenza who
received intravenous peramivir therapy in the intensive care units of three medical centers be-
tween 2012 and 2016. All patients received oseltamivir or zanamivir before the administration
of peramivir.

Results: A total of 44 men and 27 women with a median age of 55 years were enrolled. Fifty-
five (78%) had underlying comorbidities and 57 (80%) patients were infected with influenza
type A. Forty-four (62%) patients survived and 27 (38%) died. Five patients (7%) had attribut-
able adverse events, including elevated hepatic aminotransferase levels (n = 2), hyperbiliru-
binemia (n = 2), leukopenia (n = 1), and skin rash (n = 1). Multivariable logistic regression
analysis revealed that initial bacteremia (odds ratio [OR], 27.59; 95% confidence interval

LS ST TIRREEAFEICU
£ FH O BARosel tamivirsk W A zanamivir B {&£
iv peramivir&IEBE, 62%1F ER

J Microbiol Immunol Infect . 2018;51(6):697-704.
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Endonuclease inhibitor
Mechanism : inhibiting the initiation
of mMRNA synthesis
Drug : Baloxavir (single dose regimen)

(single oral dose)
Active against influenza A and B
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CAPSTONE-1 study

Baloxavir Marboxil for Uncomplicated Influenza
in Adults and Adolescents

“i

_Ik
80- +
~, Placebo

Patients Who Did Not Have Alleviation
of Symptoms (%)

Frederick G. Hayden, M.D., Norio Sugaya, M.D., Not
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Figure 2. Kaplan—Meier Curves of the Time to Alleviation of Influenza
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@+k M Early treatment with baloxavir marboxil in high-risk
adolescent and adult outpatients with uncomplicated
influenza (CAPSTONE-2): a randomised, placebo-controlled,
phase 3 trial

CrossMark

ishido, Melissa Mitchener, Kenji Tsuchiya, Takeki Uehara, Frederick G Hayden

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

1, 2017, to March 30, 2018, and randomly assigned to receive baloxavir
5). The modified intention-to-treat population included 1163 patients:
oup, and 389 in the oseltamivir group. 557 (48%) of 1163 patients had
80 (7%) had influenza A HIN1, 14 patients had a mixed infection, and
e median TTIIS was shorter in the baloxavir group (73-2 h [95% CI

-@- Baloxavir
-7 —@ Placebo

Change from baseline in virus titre {log,, [TCID;/mL])

~@- Oseltamivir
a7 T T T T T T z ! B h[92-7 to 113-1]; difference 29-1 h [95% CI 14-6 to 42-8]; p<0-0001).
Normber atrick Day Fs 81-0 h (95% CI 69-4 to 91-5), with a difference from the baloxavir
Baloxavir 355 36 338 130 326 115 . . 327 were reported in 183 (25%) of 730 patients in the baloxavir group,
b 33 B me ) 20 1 12 (28%) of 721 in the oseltamivir group. Serious adverse events were

=

- Chang o bl e e o -t ol I‘ e IR R IE R /R 1E B 3 PR ik BF
. |
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early therapy for patients at higl

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




@+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, Tobias Welte, Jick Hwan Ha, David S Hui, Nanshan Zhong, Takefumi Saito, Laurie Katugampola,

Neil Collinson, Sarah Williams, Steffe: RN =
Baloxaviri&&&I&: 40mg on D1,D4 & D7

Summary
hospitalised patients with
A ibitor baloxavir marboxil
__ 100 %, [ Baloxavir group (N=199) omes compared with NAI
B [ Control group (N=107)
2 604
g 49% 45%
m - - - -
£ 40 riority trial. Patients aged
5 2% 24% o 2% or a rapid test) and had a
g 207 place in 124 centres across
5 4% A% 5% 1
2% o 2%
£, r | = e 19% ] , patients were randomly
1. Discharged* 2. Hospital ward not 3. Hospital ward 4. 1CU without 5. Mechanical ventilation 6. Death bo pluS NAIs (hereaftel' the
requiring oxygen or requiringoxygenor  mechanical ventilation oup assignment. Baloxavir
non-invasive ventilationt non-invasive ventilationt .
=80 kg), and on day 7 if no
 ————— oseltamivir, zanamivir, and

(ProfMG '5|°” MD); E“’”P"- peramivir, which were selected and administered according to local standard practice. The primary endpoint was time
Hospitalier Paris Centre-

Université de aris, Cochin 10 €linical improvement, defined as time to a NEWS2 of 2 or lower for 24 h or hospital discharge, whichever came
University Hospital, Medical  first, based of —¢ 2 /\ 2 " S . _—
ntensive Care Uni ris 1 S W:ﬂ"}rﬁ EE—I—Est = _—;-‘_TA
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Lancet Infect Dis. 2022;22(5):718-730.
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Table 1. Demographics
Baloxavir (n=359) Oseltamivir (n=431) P
Age (years), median (IQR) 69 (57-81) 77 (62-86) <0.001°
Female, n (%) 184 (51.253) 232 (53.828) 0.471°
Active smoker, n (%) 61(16.992) 64 (14.849) 0.411°
Table 3. Clinical outcomes
Baloxavir (n=359) Oseltamivir (n=431) P
Hypoxia resolution, n (%) n=273 n=348 0.052°
224 (82 051) 263 (75575)
[ Hours from antiviral to hypoxia resolution, median (IQR) n=273 n=348 <0.001b]
51.717 (25.3-89.317) 71.95 (37.463-123)
Fever resolution, n (%) n=265 n=314 0.241°
262 (98.868) 306 (97.452)
Hours from antiviral to fever resolution, median (IQR) n=265 n=314 0.501°
25.067 (8.5-40.183) 25.275(11.204-41.492)
LOS (days), median (IQR) 4 (3-6) 5 (3-6) 0.45°
ICU LOS (days), median (IQR) n=>50 n=52 0.44°
2 (1-4) 3 (2-5)
30 day all-cause mortality, n (%) 12 (3.343) 26 (6.032) 0.079°

J Antimicrob Chemother. 2020;75:3015-22




Baloxavir Marboxil Single-dose Treatment in
Influenza-infected Children

A Randomized, Double-blind, Active Controlled Phase 3 Safety

and Efficacy Trial (miniSTONE-2)
Jeffrey Baker, M! BEt 2 Ik E IR R/ N IR R A , PhD.
I baloxavirBlosel tamiirf8tL, B R FEEHHE

f =

=

and Virologic

baloxavir ol 4& %EJ '55=1E]:§
100 Baloxavir seltamivir
arbox ” =81 Marboxil (N = 81) (N =43)
80 Efficacy
Evaluable children (n) 80 43

Median TTASS*, hours 138.1 (116.6-163.2) 150.0 (115.0-165.7)

and symptoms (%)

All
(N =173)

Oseltamivir
(n = 58)

Baloxavir
Marboxil (n = 115)

signs

Proportion of children with influenza

Age (years)
Mean (SD) 6.1(2.9) 6.0 (3.2) 6.1 (3.0)
Median 6.0 6.0 6.0

1 to <5, n (%) 36 (31.3) 19 (32.8) 55 (31.8)

Children at ris!
Baloxavir mar

The Pediatric Infectious Disease Journal 2023;42:983-9
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Comparison of clinical efficacy and safety of baloxavir marboxil versus e
oseltamivir as the treatment for influenza virus infections: A systematic

review and meta-analysis

Chihiro Shiraishi ™" , Hideo Kato "¢ Mao Hagihara “", Nobuhiro Asai“, Takuya Iwamoto “",

Hiroshige Mikamo “

* Department of Pharmacy, Mie University Hospital, Mie, Japan

® Department of Clinical Pharmaceutics, Division of Clinical Medical Science, Mie University Graduate Schooel of Medicine, Mie, Japan

¢ Department of Clinical Infectious Diseases, Aichi Medical University, Aichi, Japan

? Department of Melecular Epidemiology and Biomedical Sciences, Aichi Medical University Hospital, Aichi, Japan

ARTICLE INFO ABSTRACT

Keywords: Introduction: Baloxavir marboxil (BXM), a newly developed cap-dependent endonuclease inhibitor, is widely used
Meta-analysis

sis included only out-

S| 2FRRCT & 27RRetrospective study #7R  sympoms. Howere

. iversial. Therefore, we
Influenza virus
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ZEE-E—NAIRZEH

+JTRBEREREE : His274Tyr, Arg292Lys, Asn294Ser - B REEINAI
EREMI - {FfFoseltamivirFZElneuraminidase active sitef& &
A Host cell B
Oseltamivir ~ 7 Oseltamivir
j[-S Zanamivir | ' Zanamivir

Sialic
acid

Viral

evolution Arg292Lys |
Asn294Ser
His274Tyr

Virion

H275Y amino acid Mutation

N Engl J Med 2009; 360:953-6
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+TABREWRT A EFERBINETFEE(fitness) K EF T (transmissibility)
BN RITRBHRENzanamivirflBE R =4
C Oseltamivir | Zanamivir
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His274

Asn294

W gGluzs a
e A His274
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Arg292

Mechanism of Development of Resistance to Oseltamivir.

N Engl J Med 2009; 360:953-6
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% 15% - peramivir
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Antiviral Res. 2022;200:105281
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Influenza Case and Percentages of Oseltamivir Resistance by Type

AR
2024-2025 g F R Attt LA (Oseltamivir) 3 455 FHRZ 2 A SR T &
et %3] L A EHURIE, n (%)
A (H1N1) 332 7 (2.1%)
A (H3N2) 48 0 (0.0%)
B 51 0 (0.0%)
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A case of oseltamivir- resistant

Pancytopenia: ANC

5 SCr4.52 mg/dL;
Influenza Aantigen: +  Intubation, ETA: Flu A/HIN1A  BALFIUA/HINI® 40/ 'Blact 190 popile neutropenia:  AKI, SCr2.17 mg/dL; ANC 40/,
WBC 230x103/u, Blast ~ WBC 159x103/ju, Blast 94.2%; Rt e ANC 10/p1, Blast: 1%, ARDS; Shock; ANC Blast1%
- i - C
89%; Leukopheresis Leukophfresls chemotherapy g ~ BALFluA/HIN1“ 30/p, Blast 2%, Expired

D1 D2 D3 D4 D5

D6 ' D10 D14 D18 D22 D25 D28
DPeramivir ‘

& Osettamivi

Day 4 - CXR & Chest CT

Day 14 - CXR Day 25 - CXR
Isolate | Hospital day | Virus type/subtype Clinical specimen Foid ch?n.ge i Oseltamivir susceptibility
oseltamivir ICso
A D4 A/HIN1 Sputum 709 Highly reduced inhibition
B D5 A/HIN1 Bronchoalveolar lavage 689 Highly reduced inhibition
C D14 A/HIN1 Bronchoalveolar lavage 11 Reduced inhibition

Figure. Hospital course of an immunocompromised patient with bilateral pneumonia due to oseltamivir-resistant influenza A/H1N1 virus.

|IC 50: half maximal inhibitory concentration
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Table 3

for baloxavir susceptibility.”

e = =l

IJ A

Virus and patient characteristics for type A and B influenza viruses (n = 53) containing PA amino acid substitutions of concern and phenotypically tested by WHO CCs

Virus (n) n EC5, fold-change as compared to reference PA substitution® Patient setting Antiviral Immuno-
median ECsp values Virus Clinical treatment compromised
isolate specimen
A(HIN1)pdmO09 (14 2 11.4-32.2 é i-‘k ]:-‘- ;ﬂ-‘é ,ti y-‘— 138T 138T/I mix Community Yes, baloxavir No
of 984) 1 12.4 J-Il ﬁ 138 T/F mix I138T/F/1 mix Community Yes, baloxavir No
2 36.9-49.5 1388 1385 Community Yes, baloxavir No
1 4% 3 3.0-3.7 == ** l:b 1 | 138V 138V Community Yes, laninamivicr ~ No
" 1 2.5 ﬁ §J I38F,/1 mix I38F/I mix Unknown Unknown Unknown
1 6.9 E23G E23G Unknown Unknown Unknown
1 7.4 E23K E23K Communi No No
2 1.6-4.7 2 0 1 9/2 0 : 0 N 5% K34R K34R Unknownty Unknown Unknown
1 2.9 E199G E199G Unknown Unknown Unknown
A(H3N2) (37 of 768) 64.3-614.0 138T 138T (10) Community Yes, baloxavir No (20)
4.8% 2018/19:0.1% 138T/Tmix (9)  (19) a7) Unknown (1)
" 138T/K/T mix Hospital (2) Yes, oseltamivir
(1 (1
Not available® No (3)
(1
I138T/1 mix I138T/1 mix Community Yes, baloxavir No
In 2018-2019 Ja pan 138 T/M/I I138T/M/I mix Community Yes, baloxavir No
. mix
yOU nge r Ch | I d ren (< 1 2y/ O) 138M 138M Community Yes, baloxavir No
I138M/1 mix 138M/T mix (1) Community (1) Yes, baloxavir No (1)
(1
. . 138 (1 Unknown (1 Unknown (1 Unknown (1
But not perSISted In 201 9-2020 138L 138:— ) Unknown W Unknown = Unknown W
T =T K34R K34R Unknown Unknown Unknown
2 0.5-1.3 L28p L28P (1) Unknown Unknown Unknown
Not available
(M
1 0.9 138V,/T mix Not available Unknown Unknown Unknown
B/Victoria (2 of 425) 1 0.9 138V 138V Unknown Unknown Unknown
1 0.6 M341 Not available Unknown Unknown Unknown

n 90/

Antiviral Res.

2022;200:105281
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(7~10XK)HEHERBEEEDRE (positive of RT-PCR or viral
culture)
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Antiviral susceptibility patterns changed very little during 2020-2024
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Favipiravir ( Avigan )

— 1+ NN e
¢ |
7 Y7 N O

H

& 4 Cleavage of sialic acid
Viral protein syntheS|s by NA
Favipiravir t
RNA polymerase ... 4 .| B Oseltarnllwr/ZanamMr/
inhibitor Completion of mMRNA Peramivir
; v I
Amantladine — Avigan: Favipiravir L ——— _Nehl'_l;?tmlmdase
. g ens : InnipItor
M2 protein inhibitor . J_ \ ° :
! Cap-snatching |
' RNA synthesis @ o sy i
o : » O Ca . i
§— i Xofluza: Baloxavir marboxil !
i RNA acidic endonuclease inhibitor E
E - = Nucleus |
Cytoplasm E —— ,:
. Genomic RNA without Cap structure — Inhibitory action /!

______________________________________________________

o: Viral RNA polymerase (RdRp) o : Viral RNA and RdRp complex Y/ : Sialic acid (viral receptor) B\ : Cap portion of mMRNA
Pharmacology & Therapeutics 209(2020)107512
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Favipiravir Treatment of Uncomplicated Influenza
in Adults: Results of Two Phase 3, Randomized,
Double Blind, Placebo-Controlled Trials

e [+ Censored ® Catherine Oldham-Creamer,” Lih Lisa Kang,>® and Carol Epstein®**
as f Medicine, University of Virginia School of Medicine, Charlottesville, Virginia, USA; and “Medivector, Inc, Boston,
£
g * lacebo-controlled trials assessing the efficacy and tolerability of favipiravir in acute
% 04
5  Pacebo fluenza-like symptoms and fever of <48 hours were randomized to favipiravir
02 - BID on days 2-5) or placebo tablets (1:1 in US316; 3:1 in US317). The primary
____ | tion when 6 influenza symptoms were self-rated as absent or mild and fever was
* i A - P ted participants.
Follow Up Time (hr) acebo), favipiravir was associated with a 14.4-hour reduction (median, 84.2 vs
B3 L EEFEH T 7 % Kaplan-Meier Plot ition vs placebo. In US317 (526 favipiravir, 169 placebo), favipiravir did not
(ATTI JEEE - SED) L, 7 S zﬁ/ -~ w a.” = — S fer— \t al
> - =N =
o v BB KRR R ERERE -
fers "-—
el n WA1E - EﬁlplacebO*E tb u\;:l: In
£ - es ,\Q al
Blosel tamivir ML IR B A
F 04 = J
: |
= 1 (63. /B vs 51. 2/0BF)
= N~
Follow Up Time (hr)
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Oseltamivir treatment for influenza in adults: a meta-analysis 3 @y ®
of randomised controlled trials

Joanna Dobson, Richard | Whitley, Stuart Pocock, Arnold 5 Monto

Summary
Background Despite widespread use, questions remain about the efficacy of oseltamivir in the treatment of influenza.  published online

We aime
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
trialsof § 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
[:rials PUl  than 48 h after randomisation (risk ratio [RR] 0-56, 95% CI 0-42-0-75; p=0-0001; 4-9% oseltamivir vs & -7% placebo,
|nt21‘1tmf 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.

e a2 Ecal i 4,328&@A
IR AR A IR R w5 2Rl sE AR Fa iEAX
P AES T 190k 48 K 2R A B £ P JEL B (0.6 % vs 1.7 %)

Lancet. 2015;385(9979):1729-37.
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Effectiveness of Oseltamivir in reducing 30-day readmissions and )
mortality among patients with severe seasonal influenza in e

Australian hospitalized patients January 2016—March 2020
Yogesh Sharma™™*, Chris Horwood®, Paul Hakendorf*, Campbell Thompson“

Table 2

Outcomes using propensity score matching in influenza patients who received Oseltamivir compared to the group who did not receive this treatment.
Outcome variable Delayed/no treatment Prompt treatment Difference Odds ratio 95% Cl P-value

(n = 245) (n = 245)

In-hospital mortality n (%) 7 (2.9) 4(16) 3(1.2) 0.24 0.05-1.17 0.07
30-day mortality n (%) 11 (4.5) 11 (4.5) 0 0.84 0.34-2.10 0.714
30-day readmissions n (%) 38 (15.5) 24 (9.7) 14 (5.7) 0.56 0.32-0.98 0.03
“Composite outcome n (%) 49 (20) 33 (13.4) 16 (6.5) 0.56 0.34-0.92 0.02
LOS median (IQR) 4 (6) 3(3) 1(3) 2.32° 4.0 to -0.56 0.010

Cl, confidence interval; LOS, length of hospital stay; IQR, interquartile range.
* 30-day readmission or death.
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Baloxavir Marboxil for Uncomplicated Influenza
in Adults and Adolescents

PA/I38X amino acid substitutions detected in 9.7% baloxavir recipients
(mainly influenza A(H3N2) infection) after baloxavir treatment

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

91% of baloxavir recipients with PA/I38X substitutions detected virus on
Day 5; 17% detected virus on Day 9



O Placebo (n = 210)
® Baloxavir; with PA/I138X-substituted viruses (n = 34) viruses (n = 36)
O Baloxavir; without PA/I38X-substituted viruses (n = 325)f¢ viruses (0 = 359
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