Influenza Viriis
Enfeksiyonu Tedavisi
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Influenza

- Runny or stuffy

Symptoms of
Influenza
Central £ 2
- Headache ﬁ% Nasopharynx
Systemic e nose
- Fever - Sore throat
- Aches

(usually high)

Muscular—f=== " E888 & Respiratory
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tiredness

» Klinik kendini sinirlayan
hastaliktan 6lime kadar
degismektedir

»Korunmada asi en etkili
yontemdir.

» Asilanma orani?
» Asi etkinligi?

»Bu nedenle antiviral ilaglar
onemini korumaktadir



Antiviral Tedaviyi Gerektiren Durumlar

Dogrulanmis veya olasi influenza enfeksiyonu distnulen
olgularda:

»Agir, komplike, progresif hastaligi olanlar

> Influenza komplikasyonlari gelismesi beklenen olgular

»Diger durumlar

MMWR/January 21, 2011/Vol. 60/No. 1



Influenza Komplikasyonlari Agisindan
Yuksek Riskli Olgular-1

»<2 yas cocuklar

»>65 yas

»Astim, KOAH, kistik fibrozis gibi kronik akciger hastaligi olanlar
»Hemodinamisi bozulmus kalp hastalari

» Kronik bobrek yetmezligi olanlar

»Kanser hastalari

» Diabetes mellitus gibi kronik metabolik hastaligi olanlar

»Norolojik ve noro-gelisimsel bozuklugu olanlar

Seasonal Influenza in Adults and Children—Diagnosis, Treatment, Chemoprophylaxis, and Institutional Outbreak Management:
Clinical Practice Guidelines of the Infectious Diseases Society of America




Influenza Komplikasyonlari Agisindan
Yuksek Riskli Olgular-2

»Bagisiklig1 baskilanmis olgular (HIV enfeksiyonu ya da ilaca bagh)

» Orak hicreli anemi ve diger hemoglobinopatiler

» Gebeler veya dogum sonrasi ilk 2 hafta icerisinde olanlar

»Uzun slire aspirin tedavisi alan olgular (Romatoid artirt, Kawasaki gibi)
» Amerikan Kizilderilileri ve Alaska yerlileri

» Morbid obez olanlar (Vicut kitle indeksi > 40)

»Huzurevi veya diger benzeri kronik bakim merkezlerinde kalanlar




Antiviral tedaviyi gerektiren diger durumlar

»Asisinin elde edilemedigi durumlar
»Aslya yanitsiz ya da kismi yanit olmasi
»Koruyucu antikor gelisim suresi (10-14 gun)

»Asl iceriginden farkl serotiplerle enfeksiyon




Erken antiviral tedavi:

» Semptomlarin sliresini ve siddetini,
»Hastanede kalis sliresini

»>Influenza komplikasyonlarini, 6liim riskini
» Antibiyotik kullanimini

» Viral yayilim miktarini ve siresini azaltir

IDSA Guidelines for Seasonal Influenza in adults and Children

MMWR/January 21, 2011/Vol. 60/No. 1



Chmcal Aspects of Pandemic 2009 Influenza A (HIN1) Virus

Infection

Writing Committee of the WHO Conzultation on Clinical Aspects of Pandemic (H1M1) 2009 Influenza
M Engl J Med 2010; 362:1708-1719 [May 6, 2010 | DOl 10.1056MEMra1000443

Seasonal Influenzza in Acdualts and Children——-
Diagnosis, lreatmment, Chemoprophylazas,

and Institvutional Outbrealk MNManagement: Clinical
Practice Guidelimnes of the Infectious IDiscases
Society of Armmerica

Scott A Harper," John S Bradliey.™ Janet A Englund,.* Thomas WM. File." Stefamn
Aldlison J. MocGeer™ Kathlesen WM. NMeuril. ™ Andrewvw T. Pawvia."™ Michaesl L. Tapper' ™ Teimothy . Whyebkd.”

mnd Richard B Zinmoree morss '™

» Agir hastalar lizerinde yapilan gozlemsel calismalarda,
semptomlarin baslangicindan itibaren ilk 5 guin icerisinde
baslanildiginda antiviral tedavinin morbidite ve mortaliteyi

azalttigi gosterilmistir.




Tedavi ampiriktir

» Testlerin pozitif ve negatif prediktif degerleri dikkate

alinmalidir

> Tedavi duzenlenirken ulusal influenza dinamikleri ve

antiviral direnc verileri dikkate alinmalidir

> Tedavi stresi tamamlanmalidir

CDC 2011-2012 Influenza Antiviral Medications: A summary for Clinicans



Viruses 2015, 7, 49294044

Adsorption Packaging and Release
budding

= containing
sialic acid

DAS 181

neuraminidase
inhibitors [oseltamivir,
peramivir, Zanamivir,
laninamiwvir)

Endocytosis g RNA polymerase
and fusion W_ ' inhibitor (favipiravir)

Ribarivin




Piyasada bulunan antiviral ilaclar

» M2 inhibitorleri (Adamantanlar)

* Amantadin, rimantadin

»Noraminidaz inhibitorleri

* Oseltamivir, zanamivir




M2 inhibitorleri

Commercially available M2 inhibitors (adamantanes)'-?

Antiviral Amantadine Rimantidine (flumadine)
(symmetrel)
Structure NHz e E
RC Ny

Prophylaxis dosing* 100 mg BID 100 mg BID
Treatment dosing* 100 mg BID 100 mg BID
Route of administration Oral Oral



M2 inhibitorleri

» Uykusuzluk, anksiyete, bas donmesi, konsantrasyon
bozuklugu,konfuzyon, konvulzyon, haltsinasyon yan etkileri
vardir (rimantadin ile daha az)

» Tedavi sirasinda hizli direng gelisimi

>lleri yasta doz ayarlanmasi gerekir

Ison MG. Influenza Other Respir Viruses. 2013;7 :7-13.



Noraminidaz inhibitorleri

Commercaly avalable newaminidase inhibitors®
Antiviral Laninamivir (Inavir) Oseltamivir (Tamiflu) ~ Peramivir (Rapiacta, Peramiflu)  Zanamivir (Relenza)
Strudure e i o= OM
u.sf’j-..,f.,‘,\\[_‘ A }Qz "‘NY"' e haa
o H:‘ :‘-—~: it 0 M\, _-k m 0 0
o= | S -{ -~ { )
L 0= 3 o ) =
'“I W W) Oy : 0 : o
v %HN . 0o K mYuu,
P
o«.( (Hy NH
0,
Prophylads dosng®  Not indicated mgQ0fr 10dss Mot indcated 10 mg QD for 10-28 dags
Treamet dosng® 40 mo singe dose TSmgB0forSdss 600 mg QD for S-10 dags 10 mg 80 for 5 days
Route of administsation  Inhaled Oral* Parentera! Inhaled**




Oseltamivir

»1999’da eriskinde kullanilmasi icin onay aldi
»30, 45, 75 mg oral kapsil sekli ve oral stispansiyon sekli (12 mg/mL)
» Bronkoalveoler sivida plazma diizeyinin %50’si saptanir

»>Yan etki:

Bulanti, kusma (%10-15)

Cok nadiren asiri duyarlilik reaksiyonlari ve ciddi cilt doklintuleri

MMWR/January 21, 2011/Vol. 60/No. 1



Oseltamivir

»Japon adolesanlarda gecici néropsikiyatrik olaylar bildirilmistir

» Ancak son yayinlar oseltamivirin noropsikiyatrik olaylari arttirmadigi
yonundedir

»FDA, oseltamivir kullananlarin davranis bozuklugu acisindan
» 2006 yakin takip

» 2012 onerilmiyor

William A et al. Med Gen Med. 2007; 9(4): 23.

Toovey Set al. Adv Ther. 2012;29(10):826-48.




Thorax, 2010 Jun; 650651 0-5.

Outcomes of adults hospitalised with severe influenza.

Lee M, Choi k3%, Chan Pk HUi DS Lui GG Wong BC Wong BY, Sin Wy, Hui Wi, Moai KL Sockram S35, Lai BWY, Sung JJ.
Department of Medicine and Therapeutics, The Chinese University of Hong Kong, Hong Kong.

JARA 2010 Apr 2430301 531517-25.

Pandemic 2009 influenza A{H1N1) virus illness among pregnant women in the United States.

Siston An, BEasmussen S8, Honein A, Fre A, Seib K Callaghan Wi, Louie J, Doyle TJ, Crockett b, Lynfield B, Moore £,
Wiedeman €, Anand M, Tabony L, Mielsen CF, Waller I, Page S, Thompson W, Avery C, Springs CB, Jones T, wWilliams JL,
FHewsaorme K, Finelli L, Jamiesaon 0 Pandermic H1M1 Influenza in Pregnancy Working Group.

Clin Infect Dis. 2007 Dec 13,4501 2):1565-73.

Antiviral therapy and outcomes of influenza requiring hospitalization in Ontario, Canaca.

MeGeer A Green KA, Plevneshi A, Shigayveva A, Siddigi M, Raboud J, Low DE; Toronto Invasive Bacterial Diseases Metwarl,
Toronto Medical Laboratories and Mount Sinai Hospital, Toronto, OM MSG 145 Canada. amcgeer@mtzing.on.ca

» Oseltamivir semptomlarin baslangicindan itibaren ilk 4 giin
icerisinde verildiginde hastanede yatan hastalarda
sagkalimi arttirdigi gosterilmistir




setomivr ik

Tedavi 2x75 mg <1 yas
2x3 mg/kg
5 gun > 1 yas

<15kg 2x30mg
16-23 kg 2x45 mg
24-40 kg 2x60 mg
>40 kg 2x75 mg

Profilaksi 1x75 mg 3-12 ay 3 mg/kg/glin

7 gun 212 ay
<15 kg 1x30 mg
16-23 kg 1x40 mg
24-40 kg 1x60 mg
>40 kg 1x75 mg

Bobrek yetmezliginde doz ayarlanmasi gerekir
Karaciger yetmezliginde dnerilmez



Viruses 2015, 7, 49294944

Antiviral resistance in human infections caused by seasonal, pandemic and avian influernza
viruses. Typical mutations associated with clinical resistance are shown.

Neuraminidase Inhibitors Adamantanes
Oseltamivir Zanamivir Amantadine, Rimantadine
A/H3N2 <3% rare >99%,
R292K, E119V ) S3IN ®)
A/HIN1 (2007-08) >99%, rare rare
H275Y ©
A/HIN gous <3% rare >99%,
H275Y © S31IN
B rare rare 1007%
21V/T@®
A/H5N1 rare rare variable ®)
H275Y ©
Oseltamivir Zanamivir Oseltamivir
A/H7N9 data limited rare >99%,
R294K @
IncGdence of resistance as reported in surveillance studies on clinical samples (rare < 1%) (see xt). (a) R292K
and E119V (N2 i mutations cause resistance to oseltamivir, and reduce susceptibility to zanamivir
and peramivir; (b) S3IN (M2 numbering) mutation causes mesistance to amantadine rimantadine.

Susceptibility among A/ HSN1 isolates varies acconding to geographical area and clade of virus; (¢) HZ5Y
(N1 numbering) mutation Causes resistance to oseltamiv ir and cross-resistance to peramiv ir; zanamivir, and
laninamivir susceptibility are not significantly affeceed; (d) 221V /T (influerza B numbering) causes reduced
susceptibility to oseltamivir but not zananmuvir; (e) R29K (N9 numbering) mutation causes resistance to
cseltamivir and peramivic and reduces susce ptibility to zanamivir and laninamivir IncGdence of this mutation
is unclear but bkely infrequent.




Zanamivir (Relenza)

»1999’da lisans almistir

» Polarite nedeniyle agiz yoluyla iyi emilmez
» Diskhaler yardimiyla kullanilir

» Bronkokonstriiksiyona neden olabilir

»Solunum cihazina bagl hastalarda ttkanmaya neden
olabilir

Kamali A, et allnfect Drug Resist. 2013;6:187-98.




Zanamivir

»H275Y néraminidaz mutasyonu gelistirmis oseltamivir direncli

kokenlere etkilidir
> Intravendz formu ile ilgili klinik calismalar siirmektedir

»H1N1 pandemisi sirasinda ARDS tablosu gelisen, yogun bakimda

izlenen hastalarda FDA tarafindan acil kullanim izni almistir

Kamali A, Holodniv M. Infect Drug Resist 2013;6:187-98.



Tedavi 2x10 mg > 7 yas

5 gln 2x10 mg
Profilaksi 1x10 mg > 5 vyas
7 gun 1x10 mg

Her blister 5 mg zanamivir ve laktoz icerir

Bobrek ve karaciger yetmezliginde doz ayari gerekmez

Maliyeti 32.35 TL

Yan etkiler: Diyare, bulanti, nazal semptomlar, 6ksiruk, bas agrisi, bas donmesi




Representative investigational anti-influenza agents and biotherapeutics with antiviral activity in animal models and/or humans

NA inhibitors (NAIs)
Peramivir (IV)*, zanamivir (IV)*, oseltamivir {(IV)
A-315675 (oralX120,121)
Long-acting NAlIs (LANIs}
Laninamivir (topical)*
ZNV dimers (topical)®
Conjugated sialidase
DAS181 (topicah)*
Protease inhibitors
Aprotinin (topical, V) (122)
HA inhibitors and viral binding agents
Peptides- FluPep (topical) (123), Entry Blocker (topical) (124), HB80/36 (70), Flufirvitide (72,73)
Arbidol (oral) (125,126)
Cyanovirin-N (topical) (127)
lota-carrageenan (topical) (128)
Pentraxin PTX3 (IP) (129)
Polymer bound &’ sialyl-N-acetyllactosamine (topical}130)
CYSTUSOS52 (topical) {(131)
Recombinant human galectin-1 (topical}132)
Polymerase inhibitors
Ribavirin (oral, IV, inhaled)X3)
Favipiravir/T-705 (orah*
Viramidine (oral) (133)
Antisense oligonucleotides (IV, topical) (134,135)
M gene
Antisense oligonucleotide (AVI-7100) (topical, \V)*
NP inhibitors
Nucleozin (IP) (136,137)
Antisense oligonucleotides (IV) (93,138)
interferons (139-143)
IFN inducers- poly-ICLC (topical) (144,145); (107), nitazoxanide (PO)*
RIG-I activator (5'PPP-RNA) (IV) (146)
Antibodies to viral proteins
Convalescent plasma, hyperimmune globulin®
Anti-HA, M2e, NA, NP*
Other topical agents
Cationic airway lining modulators (iICALM- topicalX16,147)
Surfactant nano-emulsions (topical) (148)

Hayden Fg. Influenza Other rspir Viruses. 2013;7 :63-75.




Peramivir

>1lk parenteral néraminidaz inhibitéradir

»2009 yilinda HIN1 pandemisinde FDA tarafindan acil kullanim izni
verildi (600 mg/giin IV, 5-10 giin)

»2010 yilinda Glney Kore (PeramiFlu®), Cin ve Japonya (Rapiacta)’da
lisansli

» Aralik 2014’te ABD’de 218 yas komplike olmayan influenza tedavisinde
600 mg/giin IV peramivir FDA onayi almistir (Rapivab)

» Bir flakonda 200 mg/mL bulunur (Maliyeti 954 S)




_____ _ Recommendation of intravenous peramivir use for the treatment of influenza

Subjects Dosage Duration Reference for guidance or underlying
data for recommendation

Severe or complicated hospitalized, high-risk patients

Adults (=18 years) Single 300 mg or 600 mg dose 5-10 days Centers for Disease Control and Prevention
300 mg twice daily or 600 mg 5 days Ison et al*
once daily
400 mg or 200 mg once daily 5 days Ison et ai*
300 mg or 600 mg once daily 1-5 days Kohno et al"’
(600 mg is better)
300 mg or 600 mg once daily 1-5 days Kohno et ai*
Uncomplicated adults
Aduits 300 mg or 600 mg | day Kohno et al"
Children
Children (mg/kg) Initial treatment Centers for Disease Control and Prevention
Birth through 30 days 6 mg/kg courses of 5 days
31 days through 90 days 8 mg/kg or 10 days are
91 days through 180 days 10 mg/kg permitted
181 days through 5 years 12 mglkg
6 years through |7 years 10 mg/kg
The maximum daily dose is 600 mg
H7N9 pediatric patients Higher-dose NAIs; NAIs (for example, Centers for Disease Control and Prevention™
Children <5 years, with highest optimal dose is uncertain 10 days of treatment) Longer courses of treatment (for example,
risk for those aged <2 years old optimal duration 10 days of treatment) should be considered
is uncertain for severely iil hospitalized H7N9 patients
Infected with NAl-resistant virus ~ Once daily 10 mg/kg 5 days Japan Pediatric Society™

Abbreviation: NAl neuraminidase inhibitor.

2034 =twtyew smmmcipt| wedmpre. oo Drug Design, Development and Therapy 20148




Efficacy, Safety, and Pharmacokinetics of Intravenous Peramivir in
Children with 2009 Pandemic HINI1 Influenza A Virus Infection

Norio Sugaya,® Shigeru Kohno,® Toru Ishibashi ¢ Toshihiro Wajima,® and Takao Takahashi®

Antimicrob Agents Chemother 2012; 56(1): 369-377

Use of Intravenous Peramivir for Treatment of Severe
Influenza A(HIN1)pdm09

Janice K. Louie*, Samuel Tang1, Cynthia Yen', Meileen Acosta', Robert Schechter’, Timothy M. UyrEI-:ii

PLoS One 2012;7(6):e40261.

Clinical effectiveness of neuraminidase inhibitors—oseltamivir,
zanamivir, laninamivir, and peramivir—for treatment of influenza
A(H3INZ) and A(HIN1D pdm(9 infection: an observational study

in the 2010-2011 influenza season in Japan

Yoen Shoboneawa « Keiko Saito - Tsamn Sato @ Takashi Kawashima -
Clyde Dapat - Isolde Caperig Dapat - Hiroki Kondoe - Yasushi Suzuki -
Foousuke Saito - [Tiroshi Sueuki

J Infect Chemother 2012;18(6):858-64




»Kreatin klirensi <50 mL/dk ise doz ayarlanmalidir
»Karaciger yetmezliginde doz ayarlanmasi ile ilgili dneri yoktur

»>Yan etkiler:

Bulanti, kusma, ishal ve notropeni

Nadiren cilt lezyonlari (dokuntiler, eritema multiforme,
Stevens-Johnson Sendromu) bildirilmistir

FDA. Peramivir IV Questions and Answers for

Health Care Providers.



Laninamivir oktanoat

»Uzun etkili n6raminidaz inhibitoriduir

> Japonya (Inavir) “da lisanshdir. influenza A ve B enfeksiyonlarinin
tedavisinde (2010), profilaksisinde (2013) onay almistir

»Kuru toz, inhaler ile uygulanir (20mg)
»Maliyeti 48 TL

»Yan etkileri:
Anormal davranislar

Bulanty, ishal, bas donmesi
Kashiwagi S. Int j Antimicrob Agents 2012;40(5):381-8



Laninamivir
oktanoat

Tedavi 40 mg tek doz <10 yas 20 mg tek doz

>10 yas 40 mg tek doz

Profilaksi Gunde 20 mg <10 yas Onerilmez
2 gun
>10 yas Gliinde 20 mg
2 gun

http://www.daiichisankyo.com/media_investors/media_relations/press_releases/detail/
005690.html



Gebelerde Noraminidaz inhibitorlerinin
Kullaniimasi

» M2 inhibitorleri ve ndraminidaz inhibitorleri gebelik kategorisi C'de
bulunur

» Gebelik komplikasyonlari ile baglantisi gosterilmemistir
» Oseltamivir ile zanamivirden daha fazla klinik deneyim mevcuttur
»Peramivir ve laninamivir ile olumsuz sonuclar bildiriimemistir

» Tedavi ve kemoprofilakside kullanilan dozlar gebe olmayanlarla aynidir
MMWR/January 21, 2011/Vol. 60/No. 1

Minikami H, et al. Pharmacoepidemiol Drug Saf. 2014 Oct;23(10):1084-7



Favipiravir

» Bircok RNA virtstine etkilidir (Ebola)
»RNA polimeraz inhibitortudir

»>influenza A ve B kdkenlerine etkilidir (M2 ve Néraminidaz inhibitdra
direncli olanlar dahil)

> Japonya’da 2014’te influenza pandemisi icin lisans almistir (Avigan)

http://www.toyama-chemical.co

Takashita E, et al._ Antiviral Res 2015 May;117:27-38.



Combination Effects of Peramivir and Favipiravir against

Oseltamivir-Resistant 2009 Pandemic Influenza A(H1N1)
Infection in Mice

PLoS One 2014;9(7):e101325

Combinations of fawvipirawvir and peramivir for the treatment of
Prandemic influenza Af/Califormnia/04/2009 (H1M1) virus infections
inmn mMice

E. Bart Tarbet -2 Masako Maekawa, Yousuke Furuta™, .. Babu®, Johmnm D. Morrew®_, and
Donald F. Smeae™

Antiviral Res 2012 Apr;94(1):103-10

Frz vitro activity of favipiravir and neuraminidase inhibitor
combinations against oseltamivir-sensitive and
oseltamivir-resistant pandemic influenza A (HIMNI) wiras

E. Bart Tarbet - Admoat T WVollonoee s

- Brett L. Hluarst -
Idzale .. IEarm=amedd -
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Arch Virol (2014) 159:1279-1291



Ribavirin

» Nukleozid analogu, genis spektrumlu antiviral etkinlik
> Invitro Influenza A ve B’ye etkili oldugu gosterilmistir
» PO, intravenodz formu mevcuttur

»Hemolitik anemi yan etkisi tedavide dezavantajdir

Krol E et al. Biochim Polk 2014;61(3):495-504



Effects of Double Combinations of Amantadine, Oseltamivir, and
Ribavirin on Influenza A (H5N1) Virus Infections in Cell
Culture and in Mice"

Donald F. Smee,* Brett L. Hurst, Min-Hui Wong, Kevin W. Bailey, and John D. Morrey

Antimicrobial Agents and Chemotherapy 2009, p. 2120-2128

Oseltamivir-Ribavirin Combination Therapy for Highly Pathogenic
HS5N1 Influenza Virus Infection in Mice"V
MNatalia A. Ilyashina,'? Alan Hay,? Neziha Yilmaz,* Adrianus C. M. Boon,!

Robert G. Webster,'” and Elena A. Govorkova'™*

Antimicrobial Agents and Chemotherapy 2008, p. 3889-3897

Triple Combination of Amantadine, Ribavwvirin, and
Oseltamiwvir Is Highly Active and Synergistic against Drug
Resistant Influenza Virus Strains fn Vitro

lack T. Mguwyen'*, Justin D. Hoopes”. Minh H. Le', Donald F. Smee”, Amy K. Patick”, Dennis J. Faix”,
Patrick J. Blair?, Menno . de Jong™, Mark M. Prichard®, Gregory T. Went'~

PLoS One. 2010; 5(2): €9332
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Nitazoksanid

» 1970 yilinda gelistirilmis oral protozoon ve helmint ilacidir (Tlrkiye’de
bulunmamaktadir)

» Genis spektrumlu antiviral etkinligi vardir
» Plazma esterazlari ile metaboliti olan tizoksanide donisdar.
» Translasyon sonrasi hemagliitinin olgunlasmasini engeller (farkli etki mekanizmasi)

> Tizoksanidin invitro influenza A ve B kékenlerinin cogalmasini baskiladigi
gosterilmistir (pandemik influenza ve kus gribi H7N9 dahil)

> invitro calismalarda oseltamivir ve zanamivir ile sinerjisitk etkisi gdsterilmistir

> Akut komplike olmayan influenza olgularinda nitazoksanid 600 mg’in oseltamivir ile
etkinligini arastiran bliylk global bir faz 3 calismasi stirmektedir

Belardo G, et al .Antimicrob Agents Chemother 2015;59(2):1061-9.

Rossignol JF. Antiviral Res 2014 Oct;110:94-10



llac digi tedaviler

» Konvalesan plazma/hiperimmiunglobulin
> Intravenéz immiinglobiilin

» N-Asetil Sistein

»Plazmaferez

» Statinler, gemfibrozil

» Makrolitler

» Pioglitazonlar

» Selekoksib

> Meselazin



