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M2 protein inhibitor
Neuraminidase inhibitor
— Oseltamivir /Zanamivir / Peramivir
RNA polymerase inhibitor
— Favipiravir ( Avigon)
Cap-dependent endonuclease inhibitor
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Infected Cell
Without neuraminidase inhibitor, virus replication proceeds.
n Daughter cells get released and continue to spread.
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With neuraminidase inhibitor, virus replication stops.
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https://en.wikibooks.org/wiki/Structural_Biochemistry/Influenza_Virus


簡報者
簡報註解
流感病毒侵染宿主後其表面的血凝素與宿主上皮細胞表面的血凝素受體結合，進入細胞，其基因利用宿主細胞的資源進行複製和表達，最終重新組裝成新的流感病毒顆粒，以出芽的形式突出宿主細胞，但是成熟的流感病毒與宿主細胞之間，仍然依靠血凝素分子末端的唾液酸殘基與血凝素受體分子表�悸瑪}基團以2-6或2-3糖苷鍵連結，這使得流感病毒無法立即脫離宿主細胞。神經氨酸酶負責催化水解這一重要的糖苷鍵，使成熟的病毒顆粒最終脫離宿主細胞，感染新的上皮細胞，造成流感病毒在患者體內的擴散。
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簡報者
簡報註解
Category C
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Rapiacta (Peramivir)
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— Ostelmivir: 75 mg bid x 5 days
— Zanamivir: 10 mg bid x 5 days
— Peramivir 300mg IV single dose
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— ¥ % JgOstelmivir: 150 mg bid # Peramivir
600mg IV qlZh

e IR [7
— Ostelmivir: 75 mg QD
— Zanamivir: 10 mg QD
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簡報者
簡報註解
Zanamivir inhalation powder should not be reconstituted in any liquid formulation and is not recommended for use in nebulizers or mechanical ventilators 
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Neuraminidase inhibitors for preventing and treating
influenza in adults and children (Review)
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Cochrane Database of Systematic Reviews 2014, Issue 4.


簡報者
簡報註解
published and unpublished randomised, placebo-controlled trials

Oseltamivir significantly reduced self reported, investigator-mediated, unverified pneumonia (RD1.00%, 95%CI 0.22 to
1.49); number needed to treat to benefit (NNTB) = 100 (95%CI 67 to 451) in the treated population.
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Effectiveness of neuraminidase inhibitors in reducing mortality

in patients admitted to hospital with influenza A HIN1pdmOQ9
virus infection: a meta-analysis of individual participant data
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Lancet Respir Med 2014; 2: 395-404
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Intravenous Peramivir 1 Oral
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Yonsei Med J 2017 Jul;58(4):778-785



Clinical Effectiveness of Peramivir in Comparison with Other
Neuraminidase Inhibitors in Pediatric Influenza Patients

e 223 influenza patients (<18 years)
 Between February and April 2011
e Peramivir vs other Neuraminidase inhibitors

e <10-year-old group (Peramivir vs Oseltamivir)
and 5—18-year-old group (Peramivir vs
Zanamivir)

Int J Pediatr. 2012; 2012: 834181



Duration of fever Duration of fever
before treatment, after treatment, P value
median day (range) median day (range)

Groups Thera Number  Median age in
BY of patients months (range)

Influenza type Ages (years)
Influenza A 0o Oseltamivir 83 51 (3-118) 1(0-2) 2 (0-6) 0.4499
Peramivir 22 41.5 (2-1006) 1(0-2) 1.5 (1-3)
Influenza B 0o Oseltamivir 41 81 (25-118) 1(0-2) 2 (0-4) 0.6435
Peramivir 13 75 (10-118) 0(0=2) 2(1-4)
Laninamivir 1 80 (80-80) 0(0-0) 1(1-1) Not
performed
Influenza A 5-18 —
Peramivir 15 94 (72-219) 1(0=2) 1(1-2)
Zanamivir 18 34.5 (69-198) 1(0-2) 2 (0-3) 0.0242*
Laninamivir 13 134 (91-164) 0(0=2) 3(1-5) 0.0097*
Influenza B 5-18 Peramivir 13 98 (63-167) 1(0-1) 1(1-4)
Zanamivir 20 120 (87-179) 0 (0=2) 2 (0-4) 0.2979

Peramivir, GPEARDR WK A LbZanamiviry & 86R A\ B BRG] 1 —K

Peramiviry&FEBALA EiiE A EbLaninamivin &FE A B BRI — K

Int J Pediatr. 2012; 2012: 834181



Comparison of the clinical effectiveness of
oseltamivir and zanamivir against influenza
virus infection in children
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Clin Inf Dis 2008; 47: 339-45



Efficacy and Safety of Intravenous Peramivir Compared With Oseltamivir in

e [L#ZPeramivirf10seltamivir, &5 5 &l [ HEEE
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Open Forum Infect Dis. 2017 Jun 19;4(3):0fx129


簡報者
簡報註解
age ≥65 years, chronic heart disease, chronic respiratory illness, chronic kidney disease, chronic liver disorder, diabetes mellitus, neurological disorder/neuromuscular disease, hematological disorder, or immunosuppressive conditions accompanied by diseases or requiring treatment
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Harrison’s Principles of Internal Medicine 20e Chapter 195: Influenza
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N Engl J Med 2009; 360:953-956




Oseltamivirfi && 4 55 Tﬂﬁ_

HIGEHRLLBTA =

| CDC

B

— 2015-2016 /DE347HIN 1% 5/ oseltamivirf 24

(5

— 2016-2017 iftoseltamivir resistance

AR

https://www.cdc.gov/flu/about/ga/antiviralresistance.htm
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Peramivir&{ffFaviripavir;5¥£2009 pandemic

Survival rate (%)
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PLoS ONE 9(7): €101325
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Fludase (DAS181) siladise fusion constructt/] N

SRR 2 _E F7 AR silic

acid receptor

Cynovirin-N Hemagglutinin inhibitor N
SiRNAs short interfering RNAs N
Falvipiravir (T-705) &5 ZERNA polymerase Y
Baloxavir marboxil &% Eendonuclease Y

N Engl J Med 2009; 360:953-956


簡報者
簡報註解
Fludase 1 phase 1 trial


Favipiravir{E

Mechanisms of action of T-705 and
established anti-influenza drug
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M2 channel inhibitor inhibits
unceating of virus
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T-705 specifically inhibits the RNA polymerase of

influenza virus and prevents virus replication
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Favipiravir

$1p & wpR* 1600mg > & p 2w o % 2
1 5% % w 600mg - # thﬂ* o AL EY T
5% o

AERE RIGIAM o A A0 5 ¥ oa
ANRGE ik




Favipiravir Phase G ARHZE

e Favipiravir versus oseltamivir phosphate (75
mg twice daily for 5 days)

e Type A or type B influenza (640 patients [467
patients in Japan, 55 patients in Korea, and
118 patients in Taiwan]).

o i EWIEAR 42 A HE L] Favipiravir 63.1 hours vs
Oseltamivir 51.2 hours




Baloxavir marboxil www.medscape.com

Drug That Claims to Kill Flu as Soon a Okayed in Japan

Megan Broocks

February 23, 2018

CAPSTONE-1 Study

Baloxavir marboxil vs. placebo

Median time to alleviation of symptoms: 53.7 h vs. 80.2 h, P<0.0001
Resolution of fever: 24.5 h vs. 42 h, P<0.0001

% of patients positive for influenza virus titer
Baloxavir marboxil group < oseltamivir group at 1, 2 and 4 days form the start of treatment

Time to cessation of viral shedding
Baloxavir marboxil group < oseltamivir group
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Baloxavir acid (BXA)

Baloxavir marboxil
(xofluza)

A

Baloxavir marboxil (BXM)

BXA interacts with PA endonuclease



Antiviral targets of viral
ribonucleoprotein

Endonuclease inhibitors

PA-PB1 inhibitors
Cap-binding inhibitors

Ribonucleotide Analogs

MNucleozin and aryl
piperazine amide
compounds
Oligomerization inhibitors

RMA binding inhibitors

Virology Journal 2014, 11:167


簡報者
簡報註解
Antiviral targets of viral ribonucleoprotein. Anti-influenza candidates include small molecule inhibitors that disrupt critical functions or interactions within the vRNP. This figure provides a summary of the promising anti-influenza candidates discussed in this review.
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T MNeuraminidase [NA)
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Current antivirals:

§
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Current antivirals:
Zanamivir
Oseltamivir

%

NA

Amantadine
Rimantadine 11I,.,,a,T,ara;laltm
Endocytosis/Fusion: S 2= Ay 8
M2 1 o _g_ N
§ vl |
l Transcription l
|\ B 7

Replication

(I

Cap Snatching:
PA endonuclease

Life cycle of influenza viruses and drug target. Inhibition of PA endonuclease directly

suppresses the essential function of viral transcription. The current antiviral drugs target

virus entry into or release from cells.
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