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M2 protein inhibitor

Mechanism : Inhibit viral uncoating

Drug : Amantadine ~ Rimantadine

Only active against influenza A
Widespread resistance
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Influenza Virus- Neuraminidase inhibitor
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Neuraminidase inhibitor
Mechanism : inhibiting viral release

Drug : Oseltamivir ~ Zanamivir
Peramivir
Active against influenza A and B
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Informed decisions. Title Abstract Ker
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(% COChrane Trusted evidence.

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

Cochrane Database of Systematic Reviews

Neuraminidase inhibitors for preventing and treating influenza in
a d u lts a n d c h i ld re n Time to first symptom alleviation. For the treatment of adults, oseltamivir reduced the time to first alleviation of symptoms by

h . . . | . blish 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
Cochrane S}fEtE"mEtI[ Review -Intervention | Version publis symptoms from 7 to 6.3 days. There was no effect in asthmatic children, but in otherwise healthy children there was (reduction by
h ttpﬂ:lu'r.l'ld O1.0Tg I.'r1|:| lﬂﬂl.-’l—’-l-ﬁ 51858.CD0O08SES. pl.lb'q' = a mean difference of 29 hours, 5% Cl 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
[ﬁ.m) 756 | View article information

for zanamivir on time to first alleviation of symptoms in adults in the influenza-infected and non-influenza-infected subgroups (P
=0.53).

E Tom Jefferson | Mark A Jones | Peter Doshi | Chr Hospitalisations. Treatment of adults with oseltamivir had no significant effect on hospitalisations: risk difference (RD) 0.15%

| Ighﬂ‘ J D nakpnya | Kamal R Ma htanl | Da‘lﬁd Nuna (95% CI-0.78 to 0.91). There was also no significant effect in children or in prophylaxis. Zanamivir hospitalisation data were

. . . unreported.
View authors' declarations of interest
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.

46 RCTS ( OT M 2 O ZA N 2 6) Pneumeonia. Oseltamivir significantly reduced self reported, investigator-mediated, unverified pneumonia (RD 1.00%, 95% Cl 0.22
7

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 OQutpatients With Influenza Author Affillations: Author
A Systematlc Re\”ew and Meta-ana|yS|S Zitﬁilclia:onsarellstedattheend of this

Corresponding Author: Emily G.

Ryan Hanula, BSc; Emilie Bortolussi-Courval, NClin; Arielle Mendel, MD, MSc; Brian J. Ward, MSc, MDCM:  pcDonald, MD, MSc, Medicine,

Todd C. Lee, MD, MPH; Emily G. McDonald, MD, MSc

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

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).

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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Effectlveness of neuramlnldase |nh|b|t0rs in reducing mortality W ° \ @

ino nts.admi influenza A ami()9Y

Oseltamivir 92%
Zanamivir 2.3%
Peramivir 0.3%

Findings

We included data for 29 234 patients from 78 studies of patients admitted to hospital between Jan 2,
2009, and March 14, 2011. Compared with no treatment, neuraminidase inhibitor treatment
(irrespective of timing) was associated with a reduction in mortality risk (adjusted odds ratio [OR]
0-81; 95% Cl 0-70-0-93; p=0-0024). Compared with later treatment, early treatment (within 2 days of
symptom onset) was associated with a reduction in mortality risk (adjusted OR 0-48; 95% Cl 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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Lancet Respir Med. 2014;2(5):395-404.
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SURVEILLANCE

Effect of neuraminidase inhibitor (oseltamivir) Early oseltamivir treatment improves
survival in critically ill patients with
open

research influenza pneumonia

=,

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

Cornelia Adlhocht, Concepcion Delgado-Sanz2, AnnaSara Carnahan3, Amparo Larrauri? , Odette Popovici4, Nathalie Bossuyt®,
Isabelle Thomas?, Jan Kynéls, Pavel Slezaké , Mia Brytting? , Raquel Guiomar?, Monika Redlberger-Fritz® , Jackie Maistre Melillo®
. Tanva Melillo® . Arianne B. van Gageldonk-Lafeber® . Sierk D. Marbus™ . loan O’Donnell* . Lisa Domegan®. loana Gomes Dias! .

TABLE 2
Risk of death in hospitalised influenza cases by age group, sex, influenza subtype, timing of antiviral treatment,

care unit admission status, timing of hospitalisation and vaccination status, 11 European Union countries, intlue
2010/11-2019/20

Gerard Moreno"'®, Alejandro Rodriguez''®, Jordi Sole-Violan?,

Ignacio Martin-Loeches 3 Emili Diaz*, Maria Bodi’, Luis F. Reyes °,
Josep Gémez', Juan Guardiola®, Sandra Trefler', Loreto Vidaur’,

Elisabet Papiol®, Lorenzo Socias’, Carolina Garcia-Vidal'®, Eudald Correig',
Judith Marin-Corral'!, Marcos I. Restrepo'?, Jonathan S. Nguyen-Van-Tam'®
and Antoni Torres ©®'* on behalf of the GETGAG Working Group'®

0-1 ears 20— ears 0— ears 60— ears . . P . .
Variable — — — — Background: The relationship between early oseltamivir treatment (within 48 h o
aOR 95% Cl aOR 95% Cl aOR 95% Cl aOR 95% Cl li . i itted i . . ‘th infl
Female sex Rt Rt vy et Ref | Ref. | Ref cer | pef Mortality in patients admitted to intensive care units (ICUs) with severe influenza
Male sex 0.81 | 0.45-1.46 | 116 |073-1.83 | 1.06 |0.84-133 | 1.16° | 1.00-133 | 1.0 aimed to investigate the association between early oseltamivir treatment and ICU r
Influenza virus patients with influenza pneumonia.

o S Methods: This was an observational study of patients with influenza pneumonia ac

Ek_?é% @ﬁgll‘é :E ‘%ﬁmﬁ‘z =245 LM% Spain during 2009-2018. The primary outcome was to evaluate the association be

= S LW - z::;; :; treatment and ICU mortality compared with later treatment. Secondary outcome:

?5‘ S duratio1 — A T Pz

FE%E:ZOOQ/ZOIO& treatme _{EH:%E:[} \ICUE%[\ ]
f A J— 3 p-0.63 | 0.52 compet L‘l E j-Ll
:\F \F . 1-0.65 | 0.6¢ Results 2124 ==X ~r l

201 9/2020 —/ ILE‘E/ "-ﬁ%FEﬁ{— Z:;”i’ 2'65 pneumg / IL Yiiw ear Y
. o

%= A s morl oseltam1v1r{i : EEB:M&ICU
associat

ZHE (BB AR FOsel tamivir + - 33‘2‘;22_ [CURE AR B R I

1-1.22 | 0.9

B R = RS AREE

P bl

o

N

~

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




Open Forum Infectious Diseases

fg’% l)SA Ef)a;;f;)aring intravenous peramivir with oral oseltamivir
for patients with influenza: a meta-analysis of randomized

Efficacy and Safety of Intravenous Peramivir Compared = controlled trials

With Oseltamivir in High-Risk Patients Infected Wlth o T ot T e i e

Influenza A and B Viruses: A Mul

Controlled Study

Shigeki Nakamura,"® Taiga Miyazaki,"* Koichi lzumikawa,” Hiroshi Kakeya,® Yutaka Sais/f8
Yoshitsugu Miyazaki,® Hiroshi Mukae,' and Shigeru Kohno'

&6 Download citation https://doi.org/10.1080/14787210.2021.1878025

'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, Shionogi & Co, Ltd, Osaka, “Department of Laboratory Medicine, Nagasaki University Graduate Schoal of
Biomedical Sciences, and “Department of Chemotherapy and Mycoses, National Institute of Infectious Diseases, Tokyo, Japan

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

Background. Clinical studies comparing the different neuraminidase inhibitors for treatment of at-risk patients with influe
have not been performed. To optimize such treatments, we assessed the efficacy and safety of intravenous peramivir compared w:

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%

oral oseltamivir in treating seasonal influenza A or B virus infection.

Methods. A multicenter, randomized, controlled clinical trial was conducted from December 2012 to May 2014 in high-r
patients infected with seasonal influenza. A total of 92 adult inpatients and outpatients with high risk factors (HRFs) were treaf]
by either a single intravenous infusion of peramivir (600_mg) or oral administration of oseltamivir (75 mg, twice per day for 5 da

Results. The median times to clinical stability (time to reach <37°C) were 40.0 hours (95% confidence interval [CI] = 23.3-64
and 37.8 hours (95% CI = 26.3-45.3) in the peramivir and oseltamivir groups, respectively; these values did not reveal a significg
difference. The virus titer and change of mean total symptom scores decreased similarly with both treatments. Results of step-w

confidence interval [CI]: 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 O75

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

regression suggested that virus type was a significantly effective prognostic factor with respect to illness resolution. Adverse eve]
(AEs) with peramivir and oseltamivir occurred in 2.2% (n = 1/46) and 13.0% (n = 6/46) of patients, respectively. The severity of 2

fever resolution were not statistically different between the IV peramivir and oral oseltamivir

treatments (at different dosages) groups.

RCTEB B RfEhigh riskzfT |
2 RgE AEFHosel tamivirgy, 7T RCTHYMA : complications ~
peramiviry&f » IEEERR  pneumonia ~ symptoms - fever
MREE TREEB(LEERE outcomes =R

-
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Open Forum Infect Dis. 2017;4(3):0fx129 Expert Rev Anti Infect Ther. 2021;19(8):1039-1046.
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Influenza Virus- endonuclease inhibitor
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Endonuclease inhibitor
Mechanism : 1nhibiting the initiation
of mRNA synthesis
Drug : Baloxavir (single dose oral dose)
Active against influenza A and B
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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 L¢{ CAPSTONE_]- StUdy
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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 CAPSTONE-2 study

Michael G Ison, Simon Portsmouth, Yuki Yoshida, Takao Shishido, Melissa Mitchener, Kenji Tsuchiya, Takeki Uehara, Frederick G Hayden

Summary

xil (hereafter baloxavir), a selective inhibitor of influenza cap-dependent endonuclease,
e USA and Japan for the treatment of uncomplicated influenza in otherwise healthy
1] - older. We aimed to study the efficacy of baloxavir in outpatients at high risk of developing

ations. . c
Influenza B subgroup : Baloxavir HYJ symptom

enrolled from Jan 11, 2017, to March 30, 2018, and: . .
oseltamivir (n=725). The modified intention-to-llm.etgxgum.el.pju@ﬁ/‘if, Eaeulht.ammlv" ’ §EE 27h -
86 in the placebo group, and 389 in the oseltamivir group. 557 (48%) of 1163 patients had
) had influenza B, 80 (7%) had influenza A HIN1, 14 patients had a mixed infection, and
typable viruses. The median TTIIS was shorter in the baloxavir group (73-2 h [95% CI
cebo group (102-3 h [92-7 to 113.1]; difference 29.1 h [95% CI 14-6 to 42.8]; p<0-0001).
eltamivir group was 81-0 h (95% CI 69-4 to 91-5), with a difference from the baloxavir
-7). Adverse events were reported in 183 (25%) of 730 patients in the baloxavir group,
ebo group, and 202 (28%) of 721 in the oseltamivir group. Serious adverse events were

-@- Baloxavir
—7- —@ Placebo
—@- Oseltamivir

Change from baseline in virus titre (log,, [TCIDg/mL])

e e RS TR SRR R e = R R IR B
ey onon o u b Bplacebo EE R 4EFREERAEAR (T3. 2708
seltamivir 360 344 340 124 333 105 - - 322

IE vs 102. 3/\BF) K7 55 ERFEAE viral titer
-« Blosel tamivirFg L 5 R FEEE viral titer

early therapy for patients at higl

Figure 3: Change from baseline in virus titre in the modified intention-to-treat population
Data are mean reduction with error bars indicating SD. Days 4 and 6 were optional visits, and there were no visits

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




@ ® 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 FLAGSTONE study
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: N
eil Collinson, Sarah Williams, Steffe Baloxa‘"r)é%ﬁﬂﬁ o D1}D4 +/- D7

Fad

A e for hospitalised patients with
. se inhibitor baloxavir marboxil
100 [ Baloxavir group (N=199) od with
g )’ [ Control group (N=107) outcomes compared with NAI
2 60+
= BF 4% o
2 404 superiority trial. Patients aged
2 [T-PCR or a rapid test) and had a
8 3% 24% 20%  22% .
E 204 t took place in 124 centres across
stem, patients were randoml
2 4% 2% 4% 3% 1% 2% P y
0 : : — B e | s . |f placebo plus NAIs (hereafter the
1. Discharged* 2. Hospital ward not 3. Hospital ward 4. ICU without 5. Mechanical ventilation 6. Death d to group assignment. Baloxavir
requiring oxygen or requiring oxygenor  mechanical ventilationt for =80 kg), and on day 7 if no
non-invasive ventilationt non-invasive ventilationt ere oseltamivir zanamivir and
. The primary endpoint was time
——— - — . . .
Université de Paris, Cochin 'O ClIICAl IMprovement, as time to a or lower for or hospital discharge, whichever came

University Hospital, Medical first, based ol E
Intensive Care Unit, Paris, Th dified @%ﬁ rE: ﬁ% % \Fm
O recived a do IRTTIL NG
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Research (DZL), Hannover least one dosf

Lancet Infect Dis. 2022;22(5):718-730.




Treatment evidence before entering resistance

HeiEFhiwaeEYA © © PROseltamivir? < ~ & » 3|
Zanamivir? = ~ ¢-®|Peramivir® =% -~ v PRBaloxavir¥ =x

1. Uncomplicated influenza : antivirals shorten illness modestly.
2. NAI ¥+ fil‘f’of};% AL, FRERANF T HIRPERMES S b e B
3. Baloxavir has faster virologic activity than oseltamivir.
4

Influenza B is one setting where baloxavir has comparatively
favorable evidence.

5. Routine combination therapy is not supported.

https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm
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Chemoprophylaxis is selective - not routine
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¥ =% prophylaxis
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2025 network meta-analysis | 73 RCTs | 34,332 outpatients

Baloxavir Oseltamivir | EERRE
o S5 T_/1E 5% event rate
= &P 1E R risk -1.6% (-2.0to +0.4) -0.4% (-1.0 to +0.4) BIK - 1B trial AS3R 5%
difference Low certainty High certainty underpowered
| eBaloxavir ¥J 5 /@ f@ {F
Time to symptom -1.02 days -0.75 days B benefit 2 low
alleviation Moderate certainty = Moderate certainty

Treatment-related adverse
events

FRPlacebofy45 5 : {E5 = g

High certainty

EFAEZ  FimB AL - B patient-important benefit AKX

JAMA Internal Medicine | Original Investigation

Antiviral Medications for Treatment of Nonsevere Influenza

A Systematic Review and Network Meta-Analysis

-3.2% +2.8%

Moderate certainty

certainty

BaE i B2 A A O shared decision ; FEIE R IMNERL T

= EbE/EFRA RS

Gao Y et al. JAMA Intern Med. 2025;185:293-301.
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AD ASTRA : Baloxavir B2 1&E

Baloxavir marboxil, favipiravir, or oseltamivir in patients
with non-severe symptomatic seasonal influenza

(AD ASTRA): a phase 2, open-label, adaptive, randomised
controlled trial

rloavr [ | 86% What actually changed

18 viral RNA clearance # clinical outcome

Viral clearance acceleration vs no study drug

clinically?
Favipiravir _ | 66% 0.5-0.9d No clear A
Fever resolution All symptoms

faster vs control between groups

Oseltamivir _ | 49% Design limitations

*18-60 5% * {E & B

eopen-label

eprimary endpoint = oropharyngeal viral RNA
enot powered for severe outcomes

Baloxavir IERBEF I/ HR | EASNREERBER N ERIET -

Jittamala P et al. Lancet Infect Dis. Published online 2026-07-28 (AD ASTRA).



REMAP-CAP : organ-support ICU IR AFIIL Oseltamivir BYSE T 5%

Preprint ¢ not yet formally peer reviewed

Oseltamivir for Critically I1l Patients with
90-day mortality Influenza: A Randomised Trial
29 Pages - Posted: 27 |ul 2026 Preprints with THE LANCET

19.8% 19.4% Trial population

n =442 e age 212 ¢ confirmed influenza
HFNC/NIV/IMV or vasopressors

13.7%

aOR 2.13 aOR 2.17

5-day vs none 10-day vs none
95% Crl 1.03-4.52 95% Crl 1.05-4.64

No antiviral Oseltamivir5d Oseltamivir 10 d
Posterior P(harm): 98.0% / 98.2%
Baloxavir * oseltamivir arms are not reported; evaluation Adaptive inferiority threshold crossed ->
ongoing. oseltamivir arms stopped.

REMAP-CAP Investigators. Oseltamivir for Critically Il Patients with Influenza. 2026 preprint



REMAP-CAP : 8.9% crossover 2| K2 ?

8.9% crossover Y45 RAY G [
# randomize Zl no-antiviral B89 124 A% - & = oseltamivir HAVBZE - controlarm AY
11 A 7E randomization & {JJUZ%l >1 dose crossover B FHiEMmANIE - BR{&
oseltamivir ° bias toward the null - T AR23E harm
Primary analysis 734X ITT B8 #E no-antiviral group signal -

/I MEEE caveats

eOpen-label : Jig A B4 clinical team &17E 7720
¢41.8% TE randomization B 23X 1 dose oseltamivir

eno-antiviral option £ 79 / 139 sites 2 fi; potential site-level confoundmg
eper-protocol {/i[@l/3[a] : aOR 1.87 / 1.81 - {B credible interval i£ 1
.K 9#?&§U1§}_ B/\/\Fql:l/ ) I_.l}—lIB/*/\Fq pz ﬂ&llez%'fgﬁéjfi organ support

REMAP-CAP Investigators. Oseltamivir for Critically Ill Patients with Influenza. 2026 preprint



EZIBNEE ? EXRIEZEIRBE ;| uJgEE2 Y2 critical illness
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ZUy wu ] | &ETE / = Y O =
= . = [E P92 i BR {5 Jml P P9 R2
fEb progressive ‘ |
17 Bl empiric B{E >48 h 1@ F A ZREE <48 h TJ shared
antiviral B J§ AERE decision
RESLE 8 critical illness IRE e AT
BFEE
cpc2026.03 Hospitalized suspected/confirmed ’;g;g;';a" Living Evidence - citically ill adults :

strong recommendation

influenza - oral/enteric
against oseltamivir.

oseltamivir ASAP.

AZH T critically ill ; BYFRERIRIMERIFR A ERRAA -
Combination ~ high dose - ZE L | routine FLAEH

CDC Summary for Clinicians 2026; Australian Living Evidence Collaboration interim influenza guideline 2026.
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B EHE—NAIDTEEE:

IR ANZEEE | H275Y amino acid Mutation. His274Tyr, Arg292Lys, Asn294Ser » &R =
HANAI $5&ERMr > {5 oseltamivir R & ¥neuraminidase active site45 &

SR EBILA FIEERERIAEFRE S (fitness) K fHF4 7 (transmissibility)

A Host cell , j =

+2007-2008 HINIFRFTH </ .
jt&ﬁ}*mﬁ%ﬁ%ﬁﬁ J Oseltamivir Oself\?mww

R ZE ST B 5 SR —
10%-~70%, 2008-20094F
2% Bl % scasonH 1IN 128 / sl

Viral

L= 298%
evolution

Zanamivir

Arg292Lys |
Asn294Ser
His274Tyr

Virion

H275Y amino acid Mutation

N EnglJ Med 2009; 360:953-6
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Cross-resistant to peramivir

Taiwan CDC US CDC 2025-26 full season

Reduced / Highly
Period /target | HINI M- ERESEEA

Oseltamivir 4,609 20 (0.4%) 11 (0.2%)

2024-25 season 59 /780

Oseltamivir resistance 7.6% 0/234 0/179

Peramivir 4,609 3(0.1%) 9 (0.2%)
2025-26 early season
NAI resistance (to o0/7 0/33 0/1 Zanamivir 4609 O 0
wk45)
Taiwan CDC 2025/9/29 : 2025 calendar-year %] 6.5% Baloxavir 4,491 0 —
H1N1 % oseltamivir/peramivir resistance-associated
mutation ; H3/B & ; Baloxavir & FIK T o , : .
resistance mutation Key pomt population-level queqsstance K ;
{8 HIN1 2 NAlI resistance Bx 7= 22H] BY subtyp

o



il it TE \ T Zﬂﬁ"" ? ié? = ﬁ‘iﬁ]‘ e HIN1 > & B NAls )'L%J o
S R R B ohan? » T8 Eoalosavirise

FohEE2 ongoing replication  FR/RK521L5 # resistance ;| EEfEIE ST lower respiratory
tract sample

'*
3

y

9 —__ & host HI5/HE a0l ~ 4058 ~ prolonged high viral burden >
treatment-emergent resistance risk =

3 [O]§EF drug pressure Oseltamivir = NA mutations (H275Y ) ; Baloxavir =
PA/138X
a 2 non-cross-resistant H275Y & & £ oseltamivir + peramivir ; zanamivir %%
mechanism ZUDNREEM 138X > I FINAI

Treatment-emergent resistance & R # community resistance B{TE 5 -

CDC 2026; Hui DS 2026; resistance modeling and prior trial-derived emergence data.




Favipiravir ( Avigan )

V A\ b 4

4 Cleavage of sialic acid

o
Viral protein syntheS|s by NA
Favipiravir t T
RNA polymerase 4 Oseltamivir / Zanamivir /
inhibitor Completion of mRNA Peramivir
\‘ I
Amantadine — Avig'an, —r— Neuraminidase inhibitor

M2 protein inhibitor

J_ r[ Cap- snatchlng
RNA synthesis

: :

! |

: :

o—— —p 2 ‘
§— E Xofluza: Baloxavir marboxil :

- |

i PA cap-dependent endonuclease inhibitor :

i = Nucleus E

Cytoplasm E ——a .:
. Genomic RNA without Cap structure — Inhibitory action /!

o: Viral RNA polymerase (RdRp) o :Viral RNA and RdRp complex {/ : Sialic acid (viral receptor) B\ : Cap portion of MRNA

Pharmacology & Therapeutics 209(2020)107512



Favipiravir H Bij &35
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2026 (L AE El: iR EE . EEEE
Route * [&EFEAR SFMBEEIEFREER

. 75mgBIDx5d o = A o e
Oseltamivir (B THEETE ) X/ SR ; ZREE

Gl adverse events ;| H275Y ; critical illness
evidence now challenged

Janamivip 10 M8 inhaled BID NAI resistance(H275Y) B 0] 5 M%/COPD bronchospasm ;| A& S

x5 d ZE ventilated severe illness
IV 300-600mg*1 . . L x
Peramivir (myftéﬂz;i) 55E onteral B {EPTEYE clinical benefit BIE A E ; H275Y
HYJREHE) AR V= O] cross-resistance
Baloxavir <80 kg 40 mg once FREf uncomplicated ; B B! pregnancy / severe immunosuppression /

>80 kg 80 mg once OJ{RYF, viral decline EEft  hospitalized severe data limited ; 138X

CDC Summary for Clinicians 2026; TW CDC 2026.03 =g T/EF



2025-2026 : E#TAY 4 (4

A8 =2 patient-importan 0 NMA_._ AT =N =1.02 X, J5
benefit S AR T HEFRNE ﬁBETKﬁEE :

) Baloxavir B4 in-vivo antiviral AD ASTRA : viral RNA clearance +86% - 1B5¢
potency Ex5# REIN R B S BRAER =2 -

3 E fF oseltamivir i3} RCT [ REMAP-CAP : organ-support ICU mortality ¥

[ 511 3% oseltamivir A&l ; BBI1JZE preprint °

1 MEMES "EEELHIR, &% HIN1T ©REE S NAl resistance ;| =
—ki T %] E'$E§1‘JJ 2025-26 %E‘EW@ Baloxavir 0/4,491 °

Gao et al. JAMA Intern Med 2025; Jittamala et al. Lancet Infect Dis 2026; REMAP-CAP 2026 preprint; CDC surveillance.




FAZ44E2Z2 : Take-home messages

— &R EPgE2S Benefit modest Baloxavir / oseltamivir &8 0] : shared decision
= E & P9ss Treat early AEZEF confirmation ; Influenza B O] &
Baloxavir
o (I
— (ERT - K organ Treatnow  IR1TZ ! guideline 1/7523F oseltamivir ASAP
support
ICU + organ Evidence REMAP-CAP AR ; SN interim guideline 2¥Y ;
— support conflict 11375 peer-reviewed publication / broader guidance
PmIon_gEd T_hi"k &2 replication > genotype/phenotype if
shedding / IC host resistance possible = non-cross-resistant mechanism

severity setting BY evidence A 8c B tHIME -

Synthesis: CDC 2026; JAMA Intern Med 2025; AD ASTRA 2026; REMAP-CAP 2026 preprint; Taiwan CDC surveillance.
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