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Sunum plant

Tedavide kullanilan antiviraller
Kimlere tedavi verelim

Ne zaman tedayiye baslayalim
Diger destekleyici tedaviler
Gebelikte influenza tedavisi



* Influenza virus infeksiyonlari ciddi salginlara da
neden olabilen onemli bir saglik sorunudur.

* Yuksek riskli kisilerde artmis morbidite ve
mortalite ile iliskilidir.

e Tedavi karari ve zamaninin belirlenmesinde bazi
durumlar dikkate alinmalidir



Influenza Tedavisinde Kullanilan
Antiviraller

e Noraminidaz Inhibitdrleri:
* Zanamivir, Oseltamivir, Peramivir,
Laninamivir

* Secici Influenza Endonuklez inhibitdri:
* Baloxavir

 Adamantanlar:
* Amantadin, Rimantadin



* Néraminidaz inhibitorleri: Oseltamivir (Tamiflu),
Zanamivir (Relenza)

e Etki mekanizmasi ve yapi: Noraminidaz
aktivitesini inhibe eden siyalik asit analoglaridir

* Noraminidaz glikoproteini virusun enfekte
hiicreden cikisini ve solunum yollarina
penetrasyonunu kolaylastirir



Oseltamivir

Oral oseltamivir kolay emilir, gastrointestinal kanal, karaciger ve
kanda esterazlarla aktif metabolitlere metabolize olur

Besinler emilimini geciktirir ancak biyoyararlanimini azaltmaz
Bronkoalveoler sivida plazma dizeyinin %50’si saptanir

On ilac ve karboksilat formu bdbrekten degismeden glomertler
filtrasyon ve tubduler sekresyonla atilir

En 6nemli yan etkisi: Bulanti, kusma (%10-15)

Oseltamivir kullanimi sirasinda Japon adolesanlarda gecici
noropsikiyatrik olaylar bildirilmis (kendine zarar verme, deliryum)

MMWR/January 21, 2011/Vol. 60/No. 1
Aktas F. Enfeksiyon Hastaliklari ve Mikrobiyolojisi, 2008 Nobel Tip



Zanamivir

Oral biyoyararlanimi cok az

Oral inhalasyon icin kuru toz iceren disk inhaler ile uygulanir,
bu yolla %15’i akcigerlerde, kalani orofarinksde depolanir

Bronkospazma yol acabilir, altta yatan havayolu hastalig
olanlarda kullanimi 6nerilmez

Altta yatan respiratuar ve kardiyak hastaligi bulunmayanlarda
onay almistir

MMWR/January 21, 2011/Vol. 60/No. 1
Aktas F. Enfeksiyon Hastaliklari ve Mikrobiyolojisi, 2008 Nobel T



Zanamivir

* En sik saptanan yan etkiler: Diyare, bulanti, sinizit,
nazal bulgu ve semptomlar, bronsit, oksurik, bas agrisi,
bas donmesi, kulak burun bogaz enfeksiyonlari (her biri
<%5)

* Allerjik reaksiyonlar, orofaringeal ve fasiyal 6dem
bildirilmis

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



Peramivir

e 2014 yilinda FDA tarafindan yetiskinlerde
komplike olmayan influenza icin onaylanmistir

* 600 mg ivtek doz
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Antiviral medications with activity against infloenza virmses are important in controlling infoenza. We
compared intravenous peramivir, a potent nenraminidase imhibitor, with oseltamivir in patients with seasonal
influenza viros infection. In 8 moltinational, molticenter, dooble-blind, double-duvmmy randomized controlled
study, patients aged =20 years with influenza A or B virus infection were randomly assipped to receive either
a single intravenous infusion of peramivic (300 or 600 mg} or oral administration of oseltamivic (75 mg twice
a day [b.aad] for 5 days). To demonsirate the noninferiority of peramivir in reducing the time to alleviation of
influenza symptoms with harard model analysis and a noninferiority margin of 0.170, we planned to recroit
L0530 patients in Sowth Korea, Japan, and Taiwan. A total of 1,091 patients (364 receiving 300 mg apd 362
receiving &0 mg of peramivir; 365 receiving oseliamiviry were incluoded in the intent-to-treat infected popu-
lation. The median dorations of influenza symptoms were T80, 810, and 81L.% h in the groups treated with 300
mg of peramivir, 600 mg of peramivir, and oscltamivir, respectively. The hazard ratios of the 3M- and
6lil-mg-peramivir groups compared to the oseltamivir group were 00946 (97.55% confidence interval [C1], 0,793,
LI1ZY) and 0.970 (27.5% CL, L4814, 1.157), respectively. Both peramivir gronps were noninferior to the oselta-
mivir groop {97.5% CIL, <1.170). The overall incidence of adverse drog reactions was significantly lower in the
SiMl-mg-peramivir group, but the incidence of severe reactions in cither peramivir groop was oot different from
that in the oscltamivir group. Thus, a single intravenons dose of peramivir may be an altermative to a 5-day oral
dose of oseltamivir for patients with seasonal inHoenza virms infection.




e 1091 yetiskin hasta Infleunza A veya B ile enfekte
- oral oseltamivir 75 mg 2x1
- 300 mg veya 600 mg tek doz peramivir

e Ortalama influenza semptomlarinin iyilesme
suresi, 300 mg peramivir, 600 mg peramivir veya
oseltamivir ile tedavi edilen gruplarda sirasi ile
78, 81 ve 82 saat idi.

* Peramivir in her iki uygulamasi da istatiksel olarak
oseltamivirden daha az etkin degildi
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Junichi I{ad{:-ta ® Jingoro Shimada,” and the S-021812 Clinical Study Group

Second Department of huemal Medicine, Nagasaki University School of Medicine, Nagasaki, Japan'; Depariment of Disease Conirol,
Craduate School of Veterinary, Medicine, Hokkaido University, Sapporo, Japan®; De;x.rmm:r of ﬂwﬁapnwmaf Medical Sciences,
Graduate School of Medicine, the University of Tokyo, Tﬂfcm Japan’; Hirotsu Clinic, Kawasaki, Japan®;

Kurashiki Central Hospital, Kurashiki, Japan®; Depariment of Internal Medicine 11,
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Influenza virus infections are known to persist longer in patients with underlying diseases, including
respiratory tract diseases. and tend to become complicated by secondary influenza-associated infections, such
as pneumonia. To assess the efficacy and safety of the novel anti-influenza virus drug peramivir in high-risk
patients, we conducted a clinical trial of patients with diabetes or chronic respiratory tract diseases and
patients being treated with drugs that suppress immune function. In this multicenter, uncontrolled, random-
ized, double-blind study, peramivir was intravenously administered at 300 or 600 mg/day for 1 to 5 days, as
needed. Efficacy was investigated in 37 patients (300 mg. n = 18 patients; 600 mg, n = 19 patients). The median
durations of influenza illness were 68.6 h (9% confidence interval, 41.5 to 113.4 h) overall, 1144 h (90%
confidence interval, 40.2 to 2353 h) in the 300-mg group, and 42.3 h (9% confidence interval, 30.0 to 82.7 h)
in the 600-mg group. The hazard ratio for the 600-mg group compared to the 300-mg group was 1L497 (W%
confidence interval, 0.251 to 0.984), and the duration of influenza illness was significantly shorter in the 600-mg
group than in the 300-mg group. Among the 42 patients in the safety analysis sef, adverse events occurred in
73.8% and adverse drug reactions in 33.3%. No adverse events were particularly problematic clinically, and all
patients recovered quickly from all events. The measured blood drug concentrations showed no tendency
toward accumulation. Drog accumulation with repeated doses was thus considered to be of little concern.
Intravenous peramivir appears to offer a potentially nseful treatment for high-risk patients in the future.




e KOAH, DM veya Immunsupresyonu olan 37 yiksek riskli
hasta

* 18 tanesi 300 mg perinavir
* 19 tanesi 600 mg perinavir iv uygulanmis

* 300 mg perinavir grubunda influenza semptomlarinin
ortanca iyilesme siiresi 114,4 (given aralig %90) saat,
600 mg grubunda ise 42,3(glven araligi %90) saat

* 600 mg alan grupta hastalik stiresi belirgin olarak
kisalmis



Baloxavir

* mMRNA sentezini inhibe ederek influenza
proliferasyonunu engelleyen endontikleazin

selektif inhibitorudur.

e >12 yas komplike olmayan influenza icin onay
almistir




e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 6, 2018 VOL. 379 NO. 10

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 Lee, M.D.,

Menno D. de Jong, M.D., Ph.D., Aeron C. Hurt, Ph.D., Tadashi Ishida, M.D., Ph.D., Hisakuni Sekino, M.D., Ph.D.,
Kota Yamada, M.D., Simon Portsmouth, M.D., Keiko Kawaguchi, M.Sc., Takao Shishido, Ph.D.,
Masatsugu Arai, M.Sc., Kenji Tsuchiya, M.Sc., Takeki Uehara, Ph.D., and Akira Watanabe, M.D., Ph.D.,
for the Baloxavir Marboxil Investigators Group*




 Komplike olmayan 1064 hasta
* <80 kg ise 40 mg tek doz
* >80 kg ise 80 mg tek doz

 Semptomlarin hafiflemesine kadar gecen
medyan sure

* plasebo alanlarda 80,2 saat
* baloxavir alanlarda 53,7 saat (p < 0,001)
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Figure 2. Kaplan—Meier Curves of the Time to Alleviation of Influenza
Symptoms with Baloxavir versus Placebo in the Phase 3 Trial.

Shown are data for 455 patients assigned to baloxavir and 230 assigned to
placebo (intention-to-treat infected population; 1 patient in each group did
not have data that could be evaluated). The median time to alleviation of
symptoms was 26.5 hours shorter in the baloxavir group (53.7 hours; 95%
Cl, 49.5 to 58.5) than in the placebo group (80.2 hours; 95% CI, 72.6 to
87.1) (P<0.001). Data from patients who did not have alleviation of symp-
toms were censored (tick marks) at the last observation time point.




* Ayni calismada oseltamivir 2x75 mg 5 glun ile
karsilastiriimis

* semptomlarin hafifleme zamani oseltamvir
ile benzer bulunmus
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Figure 3. Change from Baselimnes in influenza Infectiowus Wiral Load

ower Tirm= im the Phass 3 Trial.

FPanaef A shows the changpe frorm baseline (dashed limse) im imflosmnsza inffec-
tiows wiral load ower tirmme i tThe baloxavir group (427 patients) and placeba
Eroup (210 patienits). The rmmean (S wiral loads om day 1 (Before thhe imiti-
atiorn. of the trial regirmeen) wers 5. 793187 and 5.5&621_ 89 logqo S0O09S tisswe—
cultirre infective dose (TCID L) pe=r miillhiliter in thhe baloxawir and placebo
Froups, respectinvely. Aasterishks indicate a P wvalive of less than 005 for thhe
cormpariscon with placebo. Panel B shows the change from basslime im imflle-
enza infectiows wiral load im adults 20 o 64 years of age in the baloxawir
gFroup (352 patients) and oseffamiivir group (259 patients). The rmesan (=5S)
wiral loads on day I were S. 7621 990 and 5S.94=1. 8% logia TETCI1D 5o per rmillilfeer
i thve baloxavir and oseltamivir groups, respectively. Asterishks indicate a

P walue of less tham 005 for thre compariscon with osefffamiwvin In both pam-
=ls, T bars indicate stamndard deviaticons.




e Diger faz lll calismasinda (Capstone-2)

e Labaratuar olarak dogrulanmis 1158 yuksek
riskli hasta (astim, koah, dm, ky, morbit
obesite veya >65 yas)

 Semptomlarin ortanca iyilesme sureleri
* baloxavir grubunda 73 h
* oseltamivir grubunda 81 h
* placebo grubunda 102 h



LB16. Phase 3 Trial of Baloxavir Marboxil in High-Risk Influenza Patients
(CAPSTONE-2 Study)

Michael G. Ison, MD MS, FIDSA'; Simon Portsmouth, MD? Yuki Yoshida, MS’;

Takao Shishido, PhD?; Frederick Hayden, MD* and Takeki Uehara, PhD’, 'Northwestern
University, Chicago, Illinois, “Shionogi Inc., Florham Park, New Jersey, “Shionogi & Co.,
Ltd., Osaka, Japan, ‘Medicine, University of Virginia, Charlottesville, Virginia

Session: 213. Late Breaker Oral Abstracts: Influenza and Vaccines
Sﬂm?’dﬂy, October 6, 2018: 10:30 AM

* Tek doz baloxavir semptomlarin iyilesme suresini plasebo
alan gruba gore ortanca 29,1 saat kisaltmistir. (p<0,001)
fakat 5 glin oseltamivir tedavisi arasinda fark
bulunmamistir.

* Baloxavir plasebo ile karsilastirildiginda sistemik antibiyotik

kullanimini ve infleunza ile iliskili komplikasyonlari belirgin
azaltmistir



Table 2 Incidence of Adverse Events Occurring in At Least 1% of Subjects Receiving XOFLUZA
in the Acute Uncomplicated Influenza Trials 1,2, and 3

Adveiia o XOFLUZA Placebo
(N = 1,440) (N=1.136)
Diarrthea 3% 4%
Bronchitis 3% 4%
MNausea 2% 3%
Sinusitis 2% 3%
Headache 1% 1%

e Kullanima girdikten sonra hipersentivite
reaksiyonlari (anafilaksi, Grtiker, anjio6dem,
eritema multiforme) gézlenmis




Laninamivir

Japonya’da onay almis

Laninamivir, H275Y mutasyonlariiceren HIN1
virtsleri dahil olmak tzere, halen dolasimda olan
influenza A ve B viruslerine karsi etkilidir.

10 yasindan buylklerde 40 mg tek doz
inhalasyon seklinde kullanilir.

10 yasindan kucuklerde 20 mg tek doz inhalasyon

Infectious Diseases (Fourth Edition) Volume 2, 2017, Pages 1318-
1365.e2 Michael G. Ison, Frederick G. Hayden



TABLE 3 Recommended Dosage and Schedule of Influenza Antiviral Medications for Treatment and Chemoprophylaxis in Chitdren for the 2015-2020

Influenza Season; United States

Medication Treatment {3 d) Chemoprophylaxis (10 d)®
Dseltamivir®
Adults famg, twice daily T3 mg, once daily
Children =12 mo (based on body
wi)

=15 kg (=33 Ib)
=15-23 kg (3551 Ib)
=25-40 kg (=51-88 1)
=40 kg (=38 |b)
Infants 811 mo"
Term infants -8 mo"

Preterm infants®
<38 wk' postmenstrual age
38 through 40 wk'
postmenstrual age
=40 wi' postmenstrual age
Zanamivir®
Adults
Children
=7y for treatment
=hy for
chemoprophy laxis
Peramivir

30 mg, twice daily

45 mg, twice daily

60 mg, twice daily

T8 mg, twice daily
3.0 mgfkg per dose, twice daily
3 mgikg per dose, twice daily

10 mgfkg per dose, twice daily
1.5 mg/kg per dose, twice daily

30 mgfkg per dose, twice daily

10 mg {two 5-mg inhalations), twice daily
10 mg {two 5-mg inhalations), twice daily

30 mg, once daily
45 mg, once daily
60 mg, once daily
75 mg, once daily
3.9 mg/kg per dose, once daily
3 mgfkg per dose, once daily for infants 3-8 mo
Not recommended for infants <=3 mo old because of limited safety
and efficacy data in this age group

10 mg {two 5-mg inhalations), once daily
10 mg (two 5-mg inhalations), once daily

Adults
Chitdren (2-12 y)

Children {1317 y)
Baloxavir
People =12 y who weigh more
than 40 kg

One 6B00-mg |V infusion, given over 15—-30 min
One 12 mg/kg dose, up to B0 mg maximum, via
IV infusion for 15-30 min
Orie B0 mg dose, via IV infusion for 1530 min

£0-80 kg one 40-mg dose, orally

=80 kg: one B0-mg dose orally

Mot recommended
Mot recommended

Mot recommended

Mot recommended




Noraminidaz inhibitorlerinin Karaciger, Bobrek
Yetmezliginde Kullanimi ve ilag Etkilesimleri

Bobrek yetmeazligi:

* Zanamivir: Hafif-orta bobrek yetmezliginde doz
azaltilamasi gerekmez

Karaciger yetmezliginde kullanimlarina dair yeterli veri yok

Probenesid’in oseltamivirin bobrek atilimini %50 azaltmasi
disinda ilag etkilesimleri yoktur

Her iki ilac icin de yaslilarda doz azaltilmasi gerekmez

MMWR/January 21, 2011/Vol. 60/No. 1 Aktas F. Enfeksiyon Hastaliklari ve
Mikrobiyolojisi, 2008 Nobel Tip



Table 3. Recommended Oseltamivir and Peramivir Dose Adjustments for
Treatment or Chemoprophylaxis of Influenza in Adult Patients with Renal
Impairment or End Stage Renal Disease (ESRD) on Dialysis*

Oral
oseltamivir’

Intravenous
Peramivir
(single dosey

Creatinine Clearance

Creatinine clearance 61 to %0 mL/min
Creatinine clearance 31 to 60 mL/min
Creatinine clearance 11 to 30 mL/min
ESRD Patients on Hemodialysis

Creatinine clearance <10 mL/min

ESRD Patients on Continuaus
Ambulatory Peritoneal Dialysis*
Creatinine clearance =10 mL/min
Creatinine clearance =50 mL/min
Creatinine clearance 30 to 49 mL/min

Creatinine clearance 10 to 29 mL/min

ESRD Patients on Hemodialysis

Recommended Treatment
Regimen

75 mg twice a day

30 mg twice a day

30 mg once daily

30 mg after every hemodialysis
cycle. Treatment duration not to
exceed 5 days®

A single 30 mg dose administared
immediately after a dialysis
exchange

600 mg

200 mg

100 mg

Dose administered after dialysis

Recommended
Chemoprophylaxis
Regimen

75 mg once daily

30 mg once daily

30 mg every other day
30 mg after alternate

hemodialysis cycles?

30 mg once weekly
immediately after
dialysis exchange
MAA

MIA

MFA



Tedavinin Yararlari

e Antiviral tedavi alanlarda influenza
semptomlarinin 1,5-3 gun kisaldigi

gosterilmis.

komplikasyon
vaslilar da da

Antiviral tedavinin, influenza

arinin siddetini ve sikligini,
nil olmak tizere hastanede kalma

suresini ve inf

uenza ile iliskili mortaliteyi

azalttigr gosterilmistir.
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* Immunokompetan hastalarda yapilan bu
calismalarda, antiviral tedavi alanlar arasinda
influenza komplikasyonlarinda bir azalma

olmadigi gosterildi



Tedavi Endikasyonlari

e Supheli veya kanitlanmis influenza enfeksiyonu olanlarda
onceki influenza asilama durumuna bakilmaksizin

* influenza nedeniyle yatiyorsa (hastalik siiresinden bagimsiz)
* ciddi ve ilerleyici hastaligi olan ayaktan hastalarda

* influenza komplikasyon riski yliiksek olan ayaktan hastalar

https://www.cdc.gov/flu/professionals/antivirals



https://www.cdc.gov/flu/professionals/antivirals

e IDSA, influenza komplikasyon riski olmayan:

* Hastalik stiresinin kisaltmak icin semptomlarin
baslamasindan sonra 48 saat icinde basvuran ayaktan
hastalarda (C-l)

* Influenza komplikasyonlari acisindan yiksek risk altindaki
kisiler ile ( 6zellikle immunsupresif olanlarin) ev ici temasi
olan ayaktan hastalara (C-lll)

* Influenza komplikasyon riski yiiksek olan immunsupresif
hastalara saglik hizmeti veren hastalarin da tedavi
yonunden degerlendirilmesini onermektedir. (C-11)



Oseltamivirtreatment forinfluenza in adults: a meta-analysis 3@ ®)
of randomised controlled trials -

Joanna Dbsan, Richard ) Whitley, Stuart Pacock, Arnold S Monto

* Siddetli hastaligi olan veya komplikasyon riski
yuksek olan bireyler antiviral tedavi almalidir.

e Antiviral tedavi, mimkun olan en kisa strede
baslaniimaldir.



Table 4. Persons Who Are at High Risk of Complications From Influenza

Persons at High Risk of Complications

Children aged <b years, and especially aged <2 years

Adults aged =65 years

Persons with chronic pulmonary (including asthmal, cardiovascular (except
hypertension alonel, renal, hepatic, hematologic including sickle cell di-

sease), or metabolic disorders (including diabetes mellitus) or neurclogic
and neurodevelopment conditions {including disorders of the brain, spinal
cord, peripheral nerve, and muscle such as cerebral palsy, epilepsy [seizure
disorders], stroke, intellectual disability [mental retardation], moderate to
severe developmental delay, muscular dystrophy, or spinal cord injury)

Persons with immunosuppression, including that caused by medications or
by HIV infection®

Wormen who are pregnant or postpartum (within 2 weeks after delivery)

Children and adolescents through 18 years who are receiving aspirin- or
salicylate-containing medications and who might be at risk for experienc-
ing Reye syndrome after influenza virus infection

American Indian/Alaska Native people®
Persons with extreme obesity (ie, body mass index =40 kg/m?)
Residents of nursing homes and other chronic care facilities




* Asplenik hastalarda ise influenzanin ciddi ve
komplikasyonla seyrettigi gosterilmemesine
ragmen bu bireyler sekonder bakteriyel
enfeksiyonlar acisindan risk altinda
oldugundan antiviral tedavi onerilmektedir.



Hangi Antiviral

e Akut, komplike olmayan, ayaktan basvuru
vapan hastalarda

* oral oseltamivir
* inhale zanamivir
*i.v. Peramivir
* oral baloxavir



TABLE 3 Recommended Dosage and Schedule of Influenza Antiviral Medications for Treatment and Chemoprophylaxis in Chitdren for the 2015-2020

Influenza Season; United States

Medication Treatment {3 d) Chemoprophylaxis (10 d)®
Dseltamivir®
Adults famg, twice daily T3 mg, once daily
Children =12 mo (based on body
wi)

=15 kg (=33 Ib)
=15-23 kg (3551 Ib)
=25-40 kg (=51-88 1)
=40 kg (=38 |b)
Infants 811 mo"
Term infants -8 mo"

Preterm infants®
<38 wk' postmenstrual age
38 through 40 wk'
postmenstrual age
=40 wi' postmenstrual age
Zanamivir®
Adults
Children
=7y for treatment
=hy for
chemoprophy laxis
Peramivir

30 mg, twice daily

45 mg, twice daily

60 mg, twice daily

T8 mg, twice daily
3.0 mgfkg per dose, twice daily
3 mgikg per dose, twice daily

10 mgfkg per dose, twice daily
1.5 mg/kg per dose, twice daily

30 mgfkg per dose, twice daily

10 mg {two 5-mg inhalations), twice daily
10 mg {two 5-mg inhalations), twice daily

30 mg, once daily
45 mg, once daily
60 mg, once daily
75 mg, once daily
3.9 mg/kg per dose, once daily
3 mgfkg per dose, once daily for infants 3-8 mo
Not recommended for infants <=3 mo old because of limited safety
and efficacy data in this age group

10 mg {two 5-mg inhalations), once daily
10 mg (two 5-mg inhalations), once daily

Adults
Chitdren (2-12 y)

Children {1317 y)
Baloxavir
People =12 y who weigh more
than 40 kg

One 6B00-mg |V infusion, given over 15—-30 min
One 12 mg/kg dose, up to B0 mg maximum, via
IV infusion for 15-30 min
Orie B0 mg dose, via IV infusion for 1530 min

£0-80 kg one 40-mg dose, orally

=80 kg: one B0-mg dose orally

Mot recommended
Mot recommended

Mot recommended

Mot recommended




* Ciddi enfeksiyonu olan hospitalize hastalar

(uzamis enfeksiyon ya da ybi yatmasi gereken
hastalar) daha uzun tedavi stiresine ihtiyac
duyabilir.

https://www.cdc.gov/flu/professionals/antivirals/avrec ob.htm



https://www.cdc.gov/flu/professionals/antivirals/avrec_ob.htm

Antiviral Tedavinin Zamanlamasi

* Antiviral tedavi semptomlar basladiktan sonra
48 saat icinde baslanmalidir.

* Test sonuclari beklenmemelidir.

* Agir, komplike veya progresif hastaligi olan ve
hospitalize olgularda hastalik baslangicindan
>48 saat sonrasinda baslanildiginda da fayda
saglamaktadir. (IDSA C-IlI)



Effects of oseltamivir treatment on duration of clinical illness and

viral shedding, and household transmission of influenza virus

Sophia Ng1, Benjamin J. anling']:a, WVicky J. Fangt Kwok Hung Chanz, Dennis K. M. Ip']?
Calvin K. Y. Cheng!, Timothy M. Uyeki®, Peter M. Houck?, J. S. Malik Peiris2, and Gabriel M.
Leung1

1 School of Public Health and Department of Community Medicine, the University of Hong Kong,
Hong Kong, China

2 Department of Microbiology, the University of Hong Kong, Hong Kong, China

3 Influenza Division, Mational Center for Immunization and Respiratory Diseases, Centers for
Disease Control and Prevention (CDC), Atlanta, Georgia, USA

4 Seattle Quarantine Station, Division of Global Migration and Quarantine, Centers for Disease
Control and Prevention (CDC), National Center for Preparedness, Detection and Control of

Infectious Diseases (MCPDCID), Seattle, Washington, USA

Abstract

Background—Large clinical trials have demonstrated the therapeutic efficacy of oseltamivir
against influenza Here we assessed its indirect effectiveness in reducing household secondary
transmission in an incident cohort of influenza index cases and their household members.

Methods—We recruited index outpatients whose rapid tests for influenza were positive in 2007
and 2008. Household contacts were followed for 7—10 days during 3—4 home visits to monitor
symptoms. Nose and throat swabs were collected and tested for influenza by reverse transcription
polymerase chain reaction (RT-PCE) or viral culture.

Results—We followed 384 index cases and their household contacts. Index cases who took
oseltamivir within 24 hours of symptom onset halved the time to symptom alleviation (adjusted
acceleration factor (AF) 0.56; 95% CI: 0.42_ 0.78). Oseltanuvir treatment was not associated with
statistically significant reduction in the duration of viral shedding Household contacts of index cases
who had taken oseltamavir within 24 hours of onset had a non-statistically significant lower nisk of
developing laboratory-confirmed infection (adjusted odds ratio (OE) 0.54; 95% CI: 0.11, 2.57) and
a marginally statistically significant lower risk of clinical illness (adjusted OF 0.52; 95% CIL: 0.25,
1.08) compared to contacts of index cases who did not take oseltamivir.

Conclusions—QOseltamivir treatment 1s effective 1n reducing the duration of syvmptoms but
evidence for household reduction in transmission of nfluenza virus was inconclusive.
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* Klinik calismalar ve gozlemsel veriler ile erken
tedaviye baslamak hastalik semptomlarini ve
atesin slresini kisalttigi hatta olasi
komplikasyonlari (otitis media, pndmoni,
respiratuar yetmezlik) 6nledigi gosterilmis.

* |lk 48 saat icinde baslanan Oseltamivir
tedavisinin yatan hastalarda 6lim oranlarini
azalttig) rapor edilmis




* Konfirme edilmis veya olasi influenza
enfeksiyonu dlusunulen:
* Hospitalize
* Agir, komplike, progresif hastaligl olan veya
* Influenza komplikasyonlari acisindan yiksek

riskli olgularin mimkdn olan en erken surede
antiviral(oseltamivir) ile tedavi edilmesi

onerilmektedir



* Erken antiviral tedavi:
* Semptomlarin siiresini ve siddetini,
* Hospitalizasyon ihtiyacini

* Influenza komplikasyonlarini, influenzaya bagil
agir hastalik, 6liim riskini

* Antibiyotik kullanimini
* Viral yayilim miktarini ve stiresini
azaltir.



Destekleyici Tedavi

 Semptomatik tedavi

* Ates, bas agrisi, miyalji gibi influenza
semptomlari icin parasetamol veya nsaii
kullaniimalidir.

* Reye sendromu gelisme riski nedeniyle
cocuklarda salisilat kullanimindan
kaciniimaldir.



Antimikrobiyal Tedavi

Siddetli hastalik(pndmoni, solunum yetmezligi, hipotansiyon ve
ates) ile basvuran stipheli veya dogrulanmis influenza hastalarinda
olasi bakteriyel koinfeksiyon degerlendirilmeli ve ampirik olarak
tedavi edilmelidir.

Antiviral ajanla tedavi edilenlerde, ilk iyilesmeden sonra kotulesen
hastalar da olasi bakteriyel infeksiyon icin degerlendirilmeli ve
ampirik olarak tedavi edilmelidir.

Uc ila bes guinliik antiviral tedaviden sonra diizelmeyen hastalarda
bakteriyel koinfeksiyon degerlendirilmelidir.

Invaziv bakteriyel ko-infeksiyon Staflococcus aures, Streptococcus
pneumoniae, Streptococcus pyogenes (ve digerleri) ile olusabilir.



ARDS Yonetimi

 ARDS gelisen hastalara dusuk tidal volim ve
disuk PEEP (positive end -expiratory pressure)
uygulamalarini iceren akciger koruyucu mekanik
ventilasyon uygulanmalidir.

* Bu dnlemlerin uygulanmasina ragmen siddetli
hipoksemi devam eden hastalarda,
ekstracorporeal membran oksijenasyonu (ECMO)
veya egilimli konumlandirma dahil olmak Uzere
belirli “kurtarma” stratejileri kullanilabilir.



Kortikosteroid kullanalim mi?

* Pek cok gozlemsel calisma, kortikosteroid tedavisinin, uzamis
viral yayilim, antiviral direnc ile bakteriyel ve fungal ko-
infeksiyonlar ile iliskili oldugunu géstermis

* Kortikosteroid tedavisi; influenza, influenza ile iliskili pnémoni,
respiratuar yetmezlik veya ARDS de uygulanmamalidir.(A-Ill)

Clinical Practice Guidelines by the Infectious Diseases Society of America: 2018 Update on
Diagnosis, Treatment, Chemoprophylaxis, and Institutional Outbreak Management of
Seasonal Influenzaa



Direnc

* Oseltamivire direncli olan Influenza A virls
varyantlarinin ortaya ¢cikmasi ve kuresel yayilmasi
bir endise kaynagidir

* NAI lerine direncli influenza nadiren tespit edilir
klinik olarak 2 sekilde karsimiza cikar

* Toplumda dolasan, NAi lerine direncli influenza
ile infekte hasta olabilir (hasta tedaviye cevap
vermeyebilir)

* Tedavi sirasinda direnc gelisebilir.(ilk yanitin
ardindan klinik bozulma olabilir immunkompetan
hastalarda nadirdir)



Klinik olarak direncten siphelenildiginde dokiimante
edilmelidir.Direncin en sik saptanan molekller markeri influenza A
(HIN1) pdm 09 noéraminidaz larinda H275Y mutasyonudur.

Oseltamivir direnci tespit edildiginde kontrendike degilse inhale
zanamivir tedavisine gecilmelidir.

Oseltamivir direnci tespit edildiginde tedavi secenekleri sinirhdir.

NAI direncli influenza ile enfekte olmus hastalarin tedavisinde yol
gosteren randomize kontrollu calisma pek yoktur.

H275Y mutasyonu, peramivirin, influenza virisu enfeksiyonlarini bu
mutasyonla tedavi etme etkinligini de azaltir.
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Abstract: Influenza A vimus (1AV) is the sole cause of the unpredictable mfluenza pandemics and
deadly zoonotic outbreaks and constitutes at least half of the cause of regular annual influenza
epidemics m humans. Two classes of anti-IAV dmgs, adamantanes and neuraminidase (MNA)
imhibitors (MAls) targeting the viral components M2 ion channel and NA, respectively, have been
approved to treat LAV nfecticns. However, LAV rapidly acquired resistance against both classes
of drugs by mutating these viral components. The adamantane-resistant LAV has established itself
in nature, and a majority of the LAV subtypes, especially the most common HINI and HINZ,
circulating globally are resistant to adamantanes. Consequently, adamantanes have become prac-
tically obsolete as anti-1AV drogs. Similarly, up to 100% of the globally circulating 1AV HIN]
subtypes were resistant to oseltamivir, the most commonly used MAL until 2000, However, the
200% pandemic LAYV HIN1 subtype. which was sensitive to MAls and has now become one of
the dominant seasonal influenza virus strains, has replaced the pre-2009 oseltamivir-resistant
HIM 1 variants. This review traces the epidemiclogy of both adamantane- and NAI-resistant LAY
subtypes since the approval of these drugs and highlights the suscephbility status of currently
circulating 1AV subtypes to MAls, Further, it provides an overview of currently and soon to
be available control measures to manage current and emerging drug-resistant LAY, Finally, this
review outlines the research directions that should be undertaken to manage the circulation of
1AV 1n mtermediate hosts and develop effective and alternative anti-IAV therapies.
Keywords: influenza A virus. drug resistance, M2 ion channel mhibitors, neuraminidase
inhibitors, oseltamivir, zanamivir




Gebelerde Influenza Tedavisi

Table 4. Persons Who Are at High Risk of Complications From Influenza

Persons at High Risk of Complications
Children aged <5 years, and especially aged <2 years
Adults aged =65 years

Persons with chronic pulmonary {including asthmal, cardiovascular (except
hypertension alone), renal, hepatic, hematologic (including sickle cell di-
sease), or metabolic disorders (including diabetes mellitus) or neurologic
and neurodevelopment conditions (including disorders of the brain, spinal
cord, peripheral nerve, and muscle such as cerebral palsy, epilepsy [seizure
disorders], stroke, intellectual disability [mental retardation], moderate to
severe developmental delay, muscular dystrophy, or spinal cord injury)

Persons with immunosuppression, including that caused by medications or
by HIV infection®

Women who are pregnant or postpartum (within 2 weeks after delivery)|

Children and adolescents through 18 years who are receiving aspirin- or
salicylate-containing medications and who might be at risk for experienc-
ing Reye syndrome after influenza virus infection

American Indian/Alaska Native people®
Persons with extreme obesity (ie, body mass index =40 kg/m?)
Residents of nursing homes and other chronic care facilities




* Gebelikte influenza gecirenlerde
* Hospitalizayon
* Yogun bakima yatis
* ARDS gelisme riskinde artis

e Supheli veya dogrulanmis influenza olan
gebelerin hemen antiviral tedavi almasi
gerekmektedir.
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Benefit of Early Initiation of Influenza Antiviral Treatment
to Pregnant Women Hospitalized With Laboratory-
Confirmed Influenza
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(See the editorial commentary by Tita and Andrews on pages 505-6.)

Background. We describe the impact of early initiation of influenza antiviral treatment among pregnant women hospitalized
with laboratory-confirmed influenza during the 2010-2014 influenza seasons.

Methods. Severe influenza was defined as illness with > 1 of the following: intensive care unit admission, need for mechanical ven-
tilation, respiratory failure, pulmonary embolism, sepsis, or death. Within severity stratum, we used parametric survival anal ysis to com:-
pare length of stay by timing of antiviral treatment, adjusting for underlying conditions, influenza vaccination, and pregnancy trimester.

Results. Among 865 pregnant women, the median age was 27 years (interquartile range [IQR], 23-31 years). Maost (68% ) were healthy,
and 85% received antiviral treatment, Sixty - three women (7% ) had severe influenza, and 4 died. Severity was associated with preterm delivery
and fetalloss. Women with severe influenza were less likely to be vaccinated than those without severe influenza (14% vs 26%; P = .03). Among
women treated with antivirals <2 days versus those treated > 2 days from illness onset, the median length of stay was 2.2 days (interquartile range
[IQR],0.9-5.8days; n = B) versus 7.8days (IQR, 3.0-20.6days; n = 7), respectively, for severe influenza (P = 03) and 2 4days (IQR, 2.3-2.5days;
n= 153} versus 3,1 days (1QR, 2,.8-3.5 days; n = 62), respectively, for nonsevere infloenza (P < 01).

Conclusions. Eadyiniiatonofinfluenzaantiviral treatmentto pregnant women hospitalized with influe nzamay reduce the length of stay,
especially among those with severe influenza. Infloenza during pregnancy is associated with maternal and infant morbidity, and annnalin-
fluenza vaccination is warranted

Keywords. influenza; pregnancy; influenza antiviral treatment; length of stay; early antiviral treatment.
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Figure 1. Length of stay (LOS), by timing of treatment from iliness onset, for 15 pregnant women with severe (4) and 215 with nonsevere (B} laboratory-confirmed influenza
during the 2010-2014 influenza seasan who were hospitalized for >1 day and did not deliver or die during hospital stay. Data were obtained from the Influenza Hospitalization
Surveillance Network. An exponential model was used for analysis of women with severe influenza, and a log-ogistic model was used for analysis of women with nonsevere
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condition, influenza vaccination status, and pregnancy trimester. Abbreviations: d, days; IQR, interquartile range.
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865 gebe hasta
* %68 saglkli %85 i antiviral tedavi almis
* %7 ciddi influenza (4 6lim)

* Tedaviye ilk 48 saat icinde baslananlar ile 48
saatten sonra baslananlar karsilastiriimis

* ciddi influenzada ortanca hastanede kalis suresi
sirasiyla 2,2 ve 7,8 (p=0.03)

* ciddi olmayan infleunzada ise yine sirasiyla 2,4
ve 3,1 (p<0.01)



Severe 2009 H1IN1 Influenza in Pregnant and Postpartum Women in
California

Louie JK, for the California Pandemic (H1N1) Working Group (California Dept
of Public Health, Richmond; et al)

N Engl J Med 362:27-35, 2010

 Semptom baslangicindan 2 glin sonra
basvuran gebe ve post-partum hastalarda ybu
yatis ve mortalite riski yuksek bulunmus

 Gebelerde antiviral tedavi miimkiin olan en
kisa stirede baslanmalidir. ( 6zellikle ilk 48 saat
icinde)
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of 2009 Pandemic Influenza A

(H1N1) Virus Infection in Pregnant Women

Andreea A. Creanga, mMp, rap, Tamisha F. Johnson, mpD, Samuel B, Graitcer, MD,

Laura K. Hartmarn, s, Teeh Al-Samarras, Mo, a5, Aviva G. Schoearz, MPe,

Susan Y. Chu, rap, smsret, Judith E. Sackoff, pan, Denise J. Jamieson, MD, Anne I). Fine, M,
Carrie K. Shapiro-Mendoza, rap, mrr, Lucrelia F. fones, mpr, Timothy M. Ulyeks, mp, smrr,
Sharon Balter, mn, Connie L. Bish, rap, sape, Lyn Finells, prer, and Margaret A. Honetn, Pan

OBJIECTIVE: To examine 20008 HINT influenza illness
severity and the effect of antiviral treatment on the
severity of illness among pregnant women.

METHODS: We abstracted medical records from hospi-
talized pregnant (n=62} and nonpregnant (n=74) women
with laboratory-confirmmed 2002 H1M1 influenza in MNew
York City, May through lune 2009. VWe compared char-
acteristics of pregnant and nonpregnant women and of
seyvere and moderate influenza illness among pregnant
women, with severe defined as illness resulting in inten-
sive care admission or death.

RESULTS: The 2009 H1M1 hospitalization rate was signif-
icantly higher among pregnant than nonpregnant swomen
(553 compared with 7.7 per 100,000 population). Eight
pregnant lincluding two deaths) and 16 nonpregnant

(including four deaths) cases were severe. Pregnant

From the Epidemic intellipgenc: Sersior Pragram, {hificr of Wordgore and Career
Memelopernerd; Matienal Center for Chremic fhreass Mrememiion and Fealih

Frometfan, [&vican of Reprodooice Health: Neer Toark Ciy e af
Hewlth end Mental Fypieme: Marienal Omiber for fmmusisaticn and Rerpérarteny
Meremrer fefuen—m M- etieme | MCemder wn Brrtd Dletfetie end et

wormen represented 6.4% of hospitalized cases and 4.3%
of deaths caused by 20009 H1M1 influenza. Only 1 in 30
{(23%) pregnant women who received oselftamivir treat-
ment within 2 days of symptom onset had severe illmess
compared with 3 of T4 (271.4%) and fowr of nine (4487
pregnant women who started treatment 3—4 days and 5
days or more after symptom onset, respectively (P=.002
for trend). Severe and moderate 2009 HINT influenza
illmess ocourred in all pregnancy trimesters, but most
waomen (54.8%) were in the third trimester. Twenty-twao
waomen delivered during their influenza hospitalization,
and severe neonatal outcomes (neonatal ntensive care
umit admission or death) occurred among five of six
(B3.3%) women with severe illness compared with 2 of 16
(12.57%) women with moderate illness (P=.004).
COMNCLUSHON: Owr findings highlight the potential for
severe illness and adverse neonatal outcomes among
pregnant 2000 H1MN1 influenza-infected women and sug-
gest the benefit of early oseftamivir treatment.

frbstad Gyprnecoy HAFNETTS 7172610

LEVEL OF EVIDEMNCE: I

Hastanede yatirilarak tedavi edilenlerde, agir hastalarda ve
gebelerde semptomlarin baslangic siresi 48 saati gecse
bile tedavinin yararli oldugu gosterilmis



* Tedaviye baslarken test sonuclari
beklenmemelidir.

* Hizli test sonucu negatif gelse bile tedavi
ertelenmemelidir.

* Herhangi bir trimestrde tedavi baslanabilir.
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Abstract

Background: Influenza during pregnancy contdbutes o matemal morbidity and
mortality. NMeuraminidase mhibitors, including oseltamivir, are recommended for
treating women with influenza dunng pregnancy.

Methods: Data from the Slone Birth Defecs Smdy from 2008 1o 2015 were used 1o
investigate associations between oscltamivir and specific birth defects. We classified
exposures according o timing in pregnancy and examined 52 and 16 defects with
early and potential late pregnancy etiology, respectively; we calenlated crode odds
ragos (ORs) and 95% confudence intervals (CIs) for defecs with three or more
eXposures.

Besults: Among 8,379 cases and 4.190 nonmalformed controls, we identified
79 and 42 oseltamivir exposures, respectively. The majority of defects had no
exposures. ORs were elevated for several defects, but the Cl excluded the null only
for intestinal malrotation (OR: 10,7 [1.8, 45.2]; three exposunes ).

Conclusions: Largely null findings for specific defects are reassuning,. The associa-
tion with intestinal malrotation, while unstable, warrants further investization

KEYWORDS
birth defects, epdemology, nfluenza, oseltamivie, pregnancy
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Albstract

Background : Infleenss infection during pregnancy incresses nsks for adverse oul-
comes for both mother mnd fetus. For this meoason, restment for infection or post-
exposure prophylaxis with a newrsminidase mhibitor, such as oseltmivie. may be
nesded.

Methods: Betwesn 2009 and 2007, the Organization of Temtology Information
Specialisy (OTIS) MotherToBaby Prepnaney Studies enrolled pregnant women in
the Thmited Stotes pnd Cansda who wens or wers not treated with osellamivir inoa
prospective cobort study. Dot were collected on major birth defects, spontaneous
whortion, pretenn delivery., und small for pestationasl age birth sise, Crode melalive
nsks (RRs) or huesrd rotios (HEs) wens estimated together with 95% confidence
mibervals (CE) for these oulcomes,

Resplts: Them: were 716 subjects availnble for analysis: 112 wers exposed to
cseltarmivic sometime in prépmancy and &G04 wem unexposed, 2050 (6.7% ) frst-tri-
mester-exposed pregnimcies resulted in a fetus or infant with one or more magjor
hirth. defects compared o 48604 (7.9%) in the unexposed cohort (RE O.84, 95%
1 .19, 280}, There were no sponiameoas . abonions reported. Risk of preterm
delivery wis ol elevated m exposed vemus comparison women (HE 0065, 95% 1
(26, 1.63). RRs for small for gestational ape infunts on weightl, length, and head
cicumfiersnee following oseltomivir exposum anytime in préegmumey rangesd from
070 b 130 weith all 95% Cls including 1.

Conclusion: We found no evidenoe of incressed risks with oselmivir Tor any of
the outcomes evalunted. While numbers are small, these dotn sre resssuring for
pregmant wiamen who nesd o be mested for infection or for postexposuns

prophylaxis,



Oseltamivir, zanamivir ve peramivirin gebelik
kategorisi C.

Bircok gozlemsel calismada bu ilaclarin hamilelik
esnasinda gluvenli oldugu, advers olaylarin veya
istenmeyen yan etki riskini arttirmadigi
gosterilmis

Gebelerde daha fazla calisma oldugu, givenli ve
vararli oldugu icin 5 glinltk oral oseltamivir
tedavisi tercih edilen tedavidir. (ng ile
uygulamada da yeterli diizeyde absorbsiyon
saglanmis)



Destekleyici Tedavi

 Semptomatik tedavi icin parasetamol

Antibiyotik tedavisi

* Antibiyotikler bakteriyel pndmoni, otitis
media veya sinuzit gibi bakteriyel
komplikasyonlar icin endikedir.



Immunsupresif Hastalarda Tedavi

Viral replikasyon uzayabilir, viral yayilim artabilir

Tedavi sirasinda veya sonrasinda direncli varyantlar
ortaya cikabilir

Immunsupresif hastalarda tedavi 10 giin veya daha
fazla olmahdir.

Yiksek doz tedavi ile ilgili yeterli veri yoktur

En yuksek fayda ilk 48 saat icinde tedavi baslanirsa
gozlenir

Clinical Practice Guidelines by the Infectious Diseases Society of America: 2018 Update on

Diagnosis, Treatment, Chemoprophylaxis, and Institutional Outbreak Management of Seasonal
Influenza



Ozet

Risk faktoru olan kisiler kesinlikle antiviral tedavi
almahdir.

Tedaviye, semptomlar basladiktan sonra 48 saat
icinde baslanmalidir.

Ciddi hastalara 48 saat gecse bile tedavi
verilmelidir.

Gebelerde influenza normal populasyona gore
daha agir, ciddi seyredebileceginden oseltamivir
2x75 mg/glin seklinde tedavi almalidir.



Kaynaklar

Clinical Practice Guidelines by the Infectious
Diseases Society of America: 2018 Update on
Diagnosis, Treatment, Chemoprophylaxis, and
nstitutional Outbreak Management of Seasonal
nfluenza
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influenza-and-pregnancy
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