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Anti-Viral drugs
ÅMany antiviral drugs are Purine or 

Pyrimidine analogs.

ÅMany antiviral drugs are Prodrugs.
ïThey must be phosphorylated by viral or 

cellular enzymes in order to become active.

ÅAnti-viral agents inhibits active 
replication
ïso the viral growth resumes after drug 

removal.



Anti-viral drugs
ÅCurrent anti-viral agents do not eliminate 

non-replicating or latent virus

ÅEffective host immune response remains 
essential for the recovery from the viral 
infection



Anti-viral drugs

Stages of viral replication

ÅCell entry ïattachment                                               

- penetration 

ÅUncoating

ÅTranscription of viral genome

ÅTranslation 

ÅAssembly of virion components

ÅRelease 



ɹˈˌ ˍʹˌ ʴˊʾˉʹˌ

Nicholson 2018



A˄ˍʽ-ʽʽˁʱ ʴʽʰ ʴˊʾˉʹ

Nicholson 2018



Åɶ ̄˂ʶʽˇ˕ʹ˒ʾʰ ˈˋ˖˄ ʰˋʻʶ˄ˇˏ˄ ˃ʶ ʴˊʾˉʹ 

ï˄ ˇˋˇˏ˄ ʴʽʰ 3ʷ˖ˌ т ʹ˃ʷˊʶˌ ˁʰʽ 

Åʹ ˎɹ ʶʾʰ ˍˇˎˌ ʰˉˇˁʰʻʾˋˍʰˍʰʽ ˉ˂ʺˊ˖ˌ 

ʃ˂ʶʽˇ˕ʹ˒ʾʰҐʺˉʽʰ ˄ˈˋˇˌ ΗΗΗ



Åˇʽ ʻʱ˄ʰˍˇʽ ʰ˒ˇˊˇˏ˄ ˁˎˊʾ˖ˌ ʱˍˇ˃ʰ ˃ʶ ˎˉˇˁʶʾ˃ʶ˄ʰ ˄ˇˋʺ˃ʰˍʰ 

Åɳɾɰʁɽɹɮʅɾʁʅ Ґ SOS

ï ɯ̀ ʻ˃ʰ ˁʽ ʱ˂˂ʶˌ ʰ˄ʰˉ˄ʶˎˋˍʽˁʷˌ ʰˋʻʷ˄ʶʽʶˌ, ˁ ʰˊʵʽʰʴʴʶʽʰˁʱ ˄ˇˋʺ˃ʰˍʰ

ïɲʽʰʲʺˍʹ, ˄ ˇˋʺ˃ʰˍʰ ˍˇˎ ʺˉʰˍˇˌ

ïɿʶ˒ˊˇˉʱʻʶʽʶˌ,˄ʶˎˊˇ˂ˇʴʽˁʱ ˄ˇˋʺ˃ʰˍʰ

ï Kh ˊˁʽ˄ˇˉʰʻʶʾˌˁʰʽ ʱ˂˂ˇʽ ʰˋʻʶ˄ʶʾˌ ˋʶ ʰ˄ˇˋˇˁʰˍʰˋˍˇ˂ʺ

ïɴʴˁˎʶˌϧ ˉʰ˔ˏˋʰˊˁˇʽ

Rx ̀ ʶ ɮʆʁɾɮ ¬¬ɼɹɿɲʇɿʁʇ
ʶˉʽʵʶʾ˄˖ˋʹ ˔ˊˇ˄ʾ˖˄ ˄ˈˋ˖˄



ɮmantadine ˁ ʰʽ Rimantadine

Åɲˊʰˋˍʽˁʱ ʷ˄ʰ˄ˍʽ ʴˊʾˉʹˌ ɮΣ ʰ˂˂ʱ ˈ˔ʽ ɰ
Åʃ́ ˈ˂ʹ˕ʹ& Rx 

ïрл҈ ʴʽʰ ˃ˈ˂ˎ˄ˋʹ, 70-фл҈ ˋʶ ˄ˈˋʹˋʹˌ ʰˉˈ ʽˈ ɮ

Åɲɳɿ ʋʄɶʅɹɾʁʃʁɹʁʇɿʆɮɹ ɽʁɱʍ ɮɿʆʁʋɶʅ
ïA H3N2 h ˉˈ ˍˇ 2003Σ ˉʰʴˁˈˋ˃ʽʰ ˁʰˍʰ˄ˇ˃ʺ

Åʄʽ˃ʰ˄ˍʰʵʾ˄ʹ ʁʋɹ ˋˍʹ˄ ɳ˂˂ʱʵʰ



ɮɿʆɹ-ɹɻɼɮ ʊɮʄɾɮɼɮ-ɱʄɹʃɶ



ɮɿʆɹ-ɹɻɼɮ ʊɮʄɾɮɼɮ-ɱʄɹʃɶ

Åɮ˄ʰˋˍˇ˂ʶʾˌ ˍʹˌ ɿʶˎˊʰ˃ʽ˄ʽʵʱˋʹˌ
Åɵʰ˄ʰ˃ʽʲʾˊʹ όZanamivir-Relenza)

Åʁˋʶ˂ˍʰ˃ʽʲʾˊʹ όOseltamivir-Tamiflu)



Relenzaϯ όzanamivirfor inhalation)
Rotadiskϯ ŀƴŘ Diskhalerϯ

Rotadisk 
Inhalatio
n Powder

Cover

Mouthpiece Piercing Needle



ɲʾ˄ˇˎ˃ʶ ɮ˄ˍʽʴˊʽˉʽˁʱ ϧ ˉˈˍʶΤ

Åʃˎˊʶˍˈˌ Ҍ ʲʺ˔ʰˌˋʶ ˉʶˊʾˇʵˇ ʴˊʾˉʹˌ Ґ Rx 

ˋʰ˄ ʴˊʾˉʹ ˋʶ high risk groups

Åʋ˖ˊʾˌ ʶˊʴʰˋˍʹˊʽʰˁʺ ʶˉʽʲʶʲʰʾ˖ˋʹ 



Rx ̀ ʶ ʰˎ˅ʹ˃ʷ˄ˇˎ ˁʽ˄ʵˏ˄ˇˎ ʴʽʰ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ʶˉʽˉ˂ˇˁ˗˄ 

Rx ̀ ʶ ˈ˂ˇˎˌ

ʅʇʅʆɮʅɳɹʅ ɱɹɮ Rx



ʁʊɳɽɶ ɸɳʄɮʃɳɹɮʅ-OSELTAMIVIR

Åʂˍʰ˄ ʵˇʻʶʾ ʶʴˁʰʾˊ˖ˌ

ï̄ ˊ˗ˍʶˌ нп-ол ˗ˊʶˌ

Å®ɻ ʽʱˊˁʶʽʰˌ ˄ˈˋˇˎ ~0.5-о ʹ˃ʷˊʶˌ

Å®ɻ ʽʱˊˁʶʽʰˌʰˉʷˁˁˊʽˋʹˌ ʽˇˏ

Å®̀ ˇʲʰˊˈˍʹˍʰˌ ˄ˈˋˇˎ

Å®҈ ʶˉʽˉ˂ˇˁ˗˄

MMWR2008:57(RR-7):1;Cooper NJ etal. BMJ 2003;326; Aoki FY et al. J Clin Virol 
2009;44:255; Nicholson KG et al. Lancet 2000;355:1845; Hayden FG et al. NEJM 
1997;337:874; Lancet 1998;352:1877;Jefferson T et al. BMJ 2014;348:g2545
Treanor JJ et all JAMA 2000;283:1016; Kaiser L et al. Arch Intern Med 2003;163:1667



Figure 2. The reduction in days of illness duration with earlier treatment with oseltamivir 75 

mg twice a day in comparison with delayed treatment at 48 h (intent-to-treat infected 

population). 

Aoki F Y et al. J. Antimicrob. Chemother. 2003;51:123-129

É2003 by Oxford University Press



ʁʊɳɽɶ ɸɳʄɮʃɳɹɮʅ

Gaglia MA et al. Clin Infect Dis. 2007;45(9):1182.

Åɾˈ˄ˇ мо҈ ˍ˖˄ ʰˋʻʶ˄˗˄ ˁʰ˂ˇˏ˄ ʽʰˍˊˈ ғ пу hrs!!!

Ison G et al. Lancet Inf Dis 2014



ʁʊɳɽɶ ɸɳʄɮʃɳɹɮʅ-OSELTAMIVIR

Å®̀ ˇʲʰˊˈˍʹˍʰˌ ˄ˈˋˇˎ

Å®҈ ʶˉʽˉ˂ˇˁ˗˄

Åɮ˂˂ʱΧ

Åɾʶˍʰ-ʰ˄ʰ˂ˏˋʶʽˌ ˃ʶ ʰ˄ˍʽˁˊˇˎˈ˃ʶ˄ʶˌ ʰˉˈ˕ʶʽˌ

Treanor JJ et all JAMA 2000;283:1016; Kaiser L et al. Arch Intern Med 2003;163:1667

Heman MA et al. CID 2011;53:277; Jefferson T et al. BMJ 2014;348:g2545



ɾɳʆɮ-ɮɿɮɽʇʅɶ нлмп -ʁˋʶ˂ˍʰ˃ʽʲʾˊʹ

Jefferson T et al. BMJ 2014;348:g2545







Åoseltamivirin adults with influenza ®®

Åtime to clinical symptom alleviation, 

Årisk of lower respiratory tract complications, 
and admittance to hospital, 

but

Åincreases the occurrence of nausea and vomiting.



ɿˇˋʹ˂ʶˎˈ˃ʶ˄ˇʽ ʰˋʻʶ˄ʶʾˌ ϧ early Rx



ɿˇˋʹ˂ʶˎˈ˃ʶ˄ˇʽ ʰˋʻʶ˄ʶʾˌ ϧ late Rx
? ɲʽʱˊˁʶʽʰ Rx



ɵɮɿɮɾɹɰɹʄɶ

Åɳ˄ʵˇ˒˂ʷʲʽʰ ˃ˇˊ˒ʺ ˋʶ ˁ˂ʽ˄ʽˁʷˌ ˃ʶ˂ʷˍʶˌ

Åʊʱˋʹˌ ɹɹ ˃ʶ˂ʷˍʹ Harvard
ï130 pts w influenza received zanamivir
Åmdnof 5 days, mdn4.5 days after onset

ï83% ICU, A/H1N1 pdm09 71%

ï28 day all mortality rate 17%

ï93 pts (+) at baseline by q PCR 
Å®1.42log10 c/mLafter 2 days of Rx

Marty F et al. JID 2014;209:542



ɲʁʅʁɽʁɱɹɮ

Åɲʽʱˊˁʶʽʰ р ʹ˃ʷˊʶˌ 
ï¬̀ ʶ ˋˇʲʰˊʺ ˄ˈˋˇκʰ˄ˇˋˇˁʰˍʰˋˍˇ˂ʺ

ÅΚ ʇ˕ʹ˂ˈˍʶˊʶˌ ʵˈˋʶʽˌ ʴʽʰ ˋˇʲʰˊʺ ˄ˈˋˇ



Clin Infect Dis. 2013 Dec;57(11):1511-9







Oseltamivir
ɮ˄ʶˉʽʻˏ˃ʹˍʶˌ ʶ˄ʷˊʴʶʽʶˌ

Åɱʰˋˍˊʶ˄ˍʶˊʽˁˈ

ï˄ʰˎˍʾʰ

ïɴ˃ʶˍˇˌ

Åɽʺ˕ʹ ˃ʰʸʾ ˃ʶ ˒ʰʴʹˍˈ

ÅΚ ɳʴˁʶ˒ʰ˂ʾˍʽʵʰΣ self injury, delirium

ïɹʰˉ˖˄ʾʰΣ ˉʰʽʵʽʱ2006

Åɮ˂˂ʶˊʴʽˁˈ ʶ˅ʱ˄ʻʹ˃ʰ



Zanamivir
ɮ˄ʶˉʽʻˏ˃ʹˍʶˌ ʶ˄ʷˊʴʶʽʶˌ

Åɳʽˋˉ˄ʶˈ˃ʶ˄ˇ ςʃʄʁʅʁʋɶ ΗΗΗ ˋʶ ʱˋʻ˃ʰ ϧ ʋɮʃ 

ïɰˊˇʴ˔ˈˋˉʰˋ˃ˇˌ

Å< 5% ɻ ʽʱˊˊˇʽʰΣ ˄ʰˎˍʾʰΣ ʲʺ˔ʰˌΣ ˁʶ˒ʰ˂ʰ˂ʴʾʰ &
ʸʱ˂ʹ

Åɶˉʰˍʽˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌ ˋʶ iv ˃ ˇˊ˒ʺ

Kiatboonsri S et al. CID 2010;50:620



Zanamivir
ɮ˄ʶˉʽʻˏ˃ʹˍʶˌ ʶ˄ʷˊʴʶʽʶˌ

Kiatboonsri S et al. CID 2010;50:620



Influenza, new med!



Influenza, new med!



Influenza, baloxavir!



Influenza, baloxavir!



Peramivir, Laninamivir



HAI Χnitazoxanide



Polymerase inhibitors



DAS 181, Recombinant fusion protein

Chemaly OFID 2018



ʅˎ˄ʵˎʰˋˍʽˁʺ Rx



Oseltamivir
ɮ˄ˍˇ˔ʺ

ÅOseltamivir̀ ʶ ˉʰʽʵʽʱ

Åɾʶˍʰ˂˂ʰʴ˃ʷ˄ʰ ʰ˄ʻʶˁˍʽˁʱ ˋˍʶ˂ʷ˔ʹ

ïɴ˖ˌ ˁʰʽ рлл ʋ ¬in vitro h ˄ˍˇ˔ʺˌ

Å4ʹ ʹ˃ʷˊʰ ʻʶˊʰˉʶʾʰˌ ˁʰʽ ˃ʶˍʱ

Å? ɾʶˍʱʵˇˋʹ ʽˇˏ ˃ʶˍʱ ζʻʶˊʰˉʶʾʰη

Kiso M et al. Lancet 2004. 364:733-4



A H1N1pdm09

Åɮ˄ˍˇ˔ʺ -˃ʶˍʱ˂˂ʰ˅ʹ H274Y

Åɹʰˉ˖˄ʾʰΣ ɶʃɮΣ ɼʾ˄ʰΣ ʅʽʴˁʰˉˇˏˊʹΣ ɰʽʶˍ˄ʱ˃Σ 
ɲʰ˄ʾʰΣ ɮˎˋˍˊʰ˂ʾʰ

Åот ˋˍʶ˂ʷ˔ʹ ɶʃɮ

ïтс҈ ˋʶ ʰ˄ˇˋˇˁʰˍʶˋˍʰ˂˃ʷ˄ˇˎˌ

ïуф҈ ˋʶ ʱˍˇ˃ʰ ˃ʶ ˂ʺ˕ʹ ˇˋʶ˂ˍʰ˃ʽʲʾˊʹˌ

ïɳˉʽʵʹ˃ʾʶˌ ˋʶ ˄ˇˋˇˁˇ˃ʶʾˇΣ hem/onc pts

ï˃ ʶˍʱʵˇˋʹ ˋˍʹ˄ ˁˇʽ˄ˈˍʹˍʰ
Emerg Infect Dis. 2011;17(2):255.
N Engl J Med. 2010 Jan;362(1):86-7.



H274Y mutation



ɳɽɽɶɿɹɼɶ ɾɳɽɳʆɶ

Kossyvakis A et al. EJCMID 2017



ʃʄʁʅʁʋɶ ʅɳ 
ɮɿʁʅʁɼɮʆɳʅʆɮɽɾɳɿʁʇʅ

Kossyvakis A et al. EJCMID 2017





ɼʁɹɿʁ ɼʄʇʁɽʁɱɶɾɮ

Åˋˎ˃ˉˍ˗˃ʰˍʰ ˉʰˊˈ˃ˇʽʰ ˃ʶ ˍʹˌ ʴˊʾˉʹˌ

Åɲɲ ʵˎˋ˔ʶˊʺˌ ˋˍʰ ˉʰʽʵʽʱ



ɾʶ˂ʷˍʹ Pasteur, ɳ˂˂ʱʵʰ



ɮ˄ˍʽ-ʽʽˁʱΣ RSV
Ribavirin : RSV

ÅDistribution in all body tissues, except 
CNS 

ÅAdministration : Oral, IV, Inhalational 
in RSV.

ÅAnemia and jaundice are adverse 
effects

ÅNot advised in pregnancy.


