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Voorwoord 
Griep maakt deel uit van ons leven.  Elk jaar worden we wel getroffen door één of 
enkele griepale syndromen en soms door een échte griep veroorzaakt door het 
influenza virus. Voor gezonde personen meestal zonder erg.  Voor zwakkere personen 
en hoogbejaarden kan dat wel anders uitpakken. Van de mogelijke interventies bij griep 
is de jaarlijkse griepvaccinatie ondertussen relatief goed ingeburgerd in deze groepen. 

Mede omwille van de niet onaanzienlijke economische consequenties van griep en 
aanverwanten, wordt reeds geruime tijd gezocht naar doeltreffende geneesmiddelen. 
Ongeveer tien jaar geleden werd een nieuwe klasse van antivirale middelen 
geïntroduceerd. In Europa is het gebruik bij de behandeling van seizoensgriep beperkt 
gebleven, voornamelijk omdat ze griep niet genezen en de duurtijd van het ziek-zijn met 
1 dag verkorten. Naast de behandeling van griep kunnen die neuraminidase inhibitoren 
ook preventief gebruikt worden voor of na blootstelling aan het virus. 

De afgelopen jaren kwamen deze middelen simultaan met de mondiale aandacht voor 
een mogelijke toekomstige nieuwe grieppandemie opnieuw helemaal in de belangstelling. 
Voorlopig zijn we zover nog niet, maar de evolutie van het vogelgriepvirus H5N1 wordt 
met argusogen gevolgd, zowel door wetenschappers als door beleidsmakers en de 
media. Voorlopig zijn er voor H5N1 slechts bewijzen van transmissie van vogel op 
mens, met dan wel een belangrijke lethaliteit, en niet van mens-op-mens, een 
noodzakelijke voorwaarde voor verspreiding onder mensen. 

Beleidsmakers in de diverse landen staan onder druk om zich voor te bereiden op de 
hypothetische pandemie. De rationele basis waarop beleidsmakers hun beslissingen 
kunnen baseren is daarbij bijzonder pover tot onbestaande. Wanneer een eventuele 
grieppandemie zal plaatsvinden is door niemand geweten. Welk soort griepvirus vanuit 
welk species uiteindelijk mogelijks zal muteren tot een pandemisch virus en met welke 
agressiviteit is onbekend. En of dat virus dan gevoelig is aan bepaalde antivirale middelen 
is eveneens in een glazen bol kijken. Wetenschappers komen tot contradictorische 
adviezen na soms hoogoplopende discussies. 

Vele landen werken sinds enige tijd aan een �‘pandemisch plan�’, waarin één van de 
strategieën het gebruik van antivirale middelen is. Meerdere landen, waaronder België, 
hebben daartoe een grote voorraad antivirale middelen ingeslagen. De 
onderzoeksvragen bij het gebruik van de antivirale middelen zijn legio. Enerzijds stelde 
zich de vraag naar de doelmatigheid van de huidige antivirale middelen tegen de 
klassieke seizoensgriep, ermee rekening houdende dat een onverantwoord gebruik het 
optreden van resistentie van het griepvirus tegen deze middelen waarschijnlijk zal 
bespoedigen en hun eventueel later gebruik bij een pandemie uitsluit. Welke 
praktijkrichtlijnen voor seizoensgriep kunnen afgeleid worden op basis van de klinische 
studies met deze middelen bij seizoensgriep? Wie kan baat hebben bij die middelen en 
zijn er ook risico�’s aan verbonden? Anderzijds stelt zich de vraag hoe de voorraad aan 
antivirale middelen in het kader van het �‘pandemisch plan�’ best ingezet kunnen worden. 
En, hebben we een voldoende grote voorraad om iedereen te helpen? Hoe zullen 
andere landen hun voorraad gebruiken mocht er een pandemie opduiken? 

U leest het in dit rapport. Niet dat u op alle vragen een sluitend antwoord zal vinden. 
Maar u kan er wel vinden wat we op dit ogenblik wetenschappelijk weten en �– 
misschien nog belangrijker - wat we niet weten. 

 

 

 

Jean-Pierre CLOSON    Dirk RAMAEKERS 

Adjunct algemeen directeur    Algemeen directeur 
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Samenvatting 

Introductie 
Dit 2006 KCE project heeft als doel praktijkrichtlijnen te ontwikkelen voor het gebruik 
van antivirale middelen in de preventie en de behandeling van seizoensgriep en 
grieppandemie, en dit gebaseerd op de vandaag beschikbare gegevens. Het project werd 
uitgevoerd in samenwerking met de Domus Medica vereniging van Vlaamse huisartsen 
voor het deel over seizoensgriep en met de Universiteit Gent, Departement 
Huisartsgeneeskunde, en de Afdeling Inwendige Ziekten van het UZGent, voor het deel 
rond pandemie. 

Griep (influenza) wordt veroorzaakt door een RNA virus dat van mens tot mens wordt 
overgedragen, vooral tijdens het hoesten of niezen van patiënten met griep. Bij niet 
hoogrisico personen is seizoensgriep een zelf limiterende ziekte. Oudere mensen en 
patiënten met diabetes, bepaalde chronische aandoeningen van longen, hart en 
bloedvaten, nieren, of het immuunsysteem, lopen een verhoogd risico op ernstige 
verwikkelingen. Vaccinatie en het gebruik van antivirale middelen zijn mogelijke 
interventies voor de preventie of behandeling van griep. Het genetisch materiaal van het 
griepvirus is niet stabiel en varieert met verloop van tijd. Bepaalde genetische varianten 
kunnen zich onttrekken aan het afweersysteem verworven na vaccinatie of na het 
doormaken van de griep. Andere varianten blijken resistent te zijn tegen één of 
meerdere antivirale middelen. 

Sommige griepvirussen infecteren dieren zoals vogels en varkens. Deze virussen 
besmetten normaal gezien geen mensen. Af en toe ontstaat een vogelgriepvirus dat 
genetisch aangepast is om ook mensen te infecteren, zich te verspreiden van mens tot 
mens, en zo mogelijks aanleiding te geven tot veel ziekte en mortaliteit. Het ontstaan en 
de uitgebreidheid van zulk een grieppandemie is zeer moeilijk zo niet onmogelijk om te 
voorspellen. Sinds 1997 zijn meer dan 200 bevestigde gevallen gerapporteerd van 
mensen geïnfecteerd met het vogelgriepvirus A H5N1. De meeste gevallen kwamen 
voor in Zuidoost Azië en er wordt aangenomen dat de infectie ontstond na contact met 
geïnfecteerd pluimvee of besmet materiaal. De mortaliteit bij gehospitaliseerde 
patiënten was hoog. Tot vandaag hebben deze infecties bij mensen met vogelgriep niet 
geleid tot een stabiele overdracht van mens tot mens. Monitoring van de infecties bij 
mensen, de mens naar mens overdracht en het voorbereiden van een mogelijke 
pandemie wordt als belangrijk aanzien. Het is in die context dat overheden 
pandemieplannen opgesteld hebben. 

Twee klassen van geneesmiddelen met antivirale activiteit tegen influenza zijn 
beschikbaar. De oudere klasse van geneesmiddelen, de M2 inhibitoren, werd niet 
frequent gebruikt wegens nevenwerkingen en resistentie problemen. Ook het H5N1 
virus blijkt resistent tegen M2 inhibitoren. Ongeveer 10 jaar geleden werd een nieuwe 
klasse van geneesmiddelen geintroduceerd, de neuraminidase inhibitoren (NAIs). Deze 
molecules remmen het loskomen van het virus uit de cel. Oseltamivir (TAMIFLU, 
Roche) en zanamivir (RELENZA, GSK) zijn neuraminidase inhibitoren. Oseltamivir 
wordt oraal toegediend en zanamivir poeder wordt geïnhaleerd met een hulpmiddel 
(device). Het gebruik van oseltamivir is geassocieerd met lichte en dosisafhankelijke 
gastro-intestinale nevenwerkingen en meer zeldzaam met problemen van het centraal 
zenuwstelsel. Deze werden recent aan de bijsluiter toegevoegd. De inhalatie van 
zanamivir bij astma patiënten kan bronchospasmen uitlokken. 

Resistentie van influenza aan oseltamivir is beschreven. Het is meer frequent bij 
kinderen dan bij volwassenen. Transmissie van oseltamivir-resistente varianten is 
gerapporteerd. De geteste oseltamivir resistente virussen waren gevoelig voor 
zanamivir. 
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Seizoensgriep 
In de meeste gecontroleerde studies van pre- en post-exposure profylaxis van 
seizoensgriep was er minder influenza na NAIs in vergelijking met placebo (NNT 25 en 
15, respectievelijk). In studies van behandeling van seizoensgriep met NAIs zag men een 
verbetering van de symptomen ongeveer een dag vroeger na NAIs dan na placebo. 
Zoals verwacht was de werkzaamheid beperkt tot de subgroep met labo 
geconfirmeerde influenza, wat extrapolatie van de resultaten naar de dagelijkse praktijk 
bemoeilijkt. 

NAIs voor de preventie of behandeling van influenza zijn geen substituut voor 
vaccinatie. De hoogrisico groepen zijn wel dezelfde als voor vaccinatie en bestaan uit 1) 
chronische respiratoire aandoeningen (COPD = of > stadium II, astma); 2) 
cardiovasculaire aandoeningen (uitgezonderd hypertensie zonder complicaties); 3) 
chronische nierziekten; 4) immunodeficiëntie; 5) suikerziekte; 6) 65 jarigen en ouder. 

Er is een probleem om influenza vlug te confirmeren in een klinische context. De 
momenteel routinematig gebruikte vlugge testen voor antigendetectie zijn niet gevoelig, 
vooral niet in de vroege stadia van de ziekte. Meer gevoelige moleculair diagnostische 
testen (eg PCR) zijn momenteel enkel beschikbaar in gespecialiseerde laboratoria. 

Indien NAIs aangewezen zijn dienen ze zo vlug mogelijk gestart te worden. Voor 
behandeling is dit binnen de 48 uur na het begin van de symptomen. Ook voor 
profylaxis dienen de NAIs te worden gestart binnen de 36-48 uur na het contact met de 
index case (van griep verdacht geval). 

NAIs kunnen niet in de plaats komen van hygiënische maatregelen om overdracht te 
voorkomen. Resistentie tegen NAIs is beschreven. Elk ongepast voorschrift of gebruik is 
daarom af te raden. Dit betreft ook het thuis preventief stockeren van NAIs. 

De praktijkrichtlijnen zijn van toepassing enkel als het gekend is dat influenza A of B 
circuleert in de omgeving. We hebben een gradatie gebruikt zowel voor de sterkte van 
de aanbeveling (sterk=1 en zwak=2) alsook voor de kwaliteit van de wetenschappelijke 
gegevens (A=hoog, B=matig, C=zeer laag of laag). Voor elk gebruik dient de product 
bijsluiter te worden geraadpleegd. 

Het veralgemeend gebruik van NAIs voor profylaxis en behandeling van seizoensgriep 
kan momenteel niet aanbevolen worden omdat momenteel geen wetenschappelijke 
bewijzen voorhanden zijn voor een klinisch relevant effect van deze producten op 
complicaties en mortaliteit bij hoog risico personen. Hoewel de traditionele 
risicogroepen 65 plussers insluit, loopt een gezonde 65 plusser beduidend minder risico 
op complicaties dan de echte hoogrisico personen (met comorbiditeit).  

Kinderen met hoog risico condities: er zijn geen aparte gegevens beschikbaar om een 
aanbeveling te ondersteunen. 

Zwangere vrouwen: geen aanbeveling mogelijk gezien de afwezigheid van gegevens rond 
werkzaamheid en veiligheid. 

Behandeling 

Veralgemeende behandeling van volwassenen of kinderen met een griepaal syndroom is 
niet aanbevolen (Graad 1A). 

Het gebruik van NAIs kan slechts overwogen worden, geval per geval, bij hoogrisico 
volwassenen met comorbiditeit, onafhankelijk van de vaccinatiestatus, binnen de 48 uur 
na de start van een griepachtig syndroom (influenza like illness), (Graad 2C). De 
bewijzen ontbreken echter die een daling in complicaties aantonen bij hoogrisico 
volwassenen.  

Preventie 

Niet geïnstitutionaliseerde omstandigheden 

De werkzaamheid van NAIs is aangetoond in de pre-exposure profylaxis gedurende 6 
weken van gezonde volwassenen. Toch wordt pre-exposure profylaxis niet aanbevolen 
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in die groep omdat het risico op complicaties klein is en niet opweegt tegen de 
mogelijke nevenwerkingen en het risico op ontwikkeling van resistentie (Graad IA). 

Bij kinderen en hoogrisico personen wordt pre-exposure profylaxis voor seizoensgriep 
niet aanbevolen omdat geen studies beschikbaar zijn.  

De werkzaamheid van NAIs is aangetoond in de profylaxis van gezonde volwassen na 
contact met een geval van griep. Toch wordt post-exposure profylaxis niet aanbevolen 
in die groep omdat het risico op complicaties klein is en niet opweegt tegen de 
mogelijke nevenwerkingen en het risico op ontwikkeling van resistentie (Graad 2A). 

In zwakkere (frail) hoog risico personen kan post-exposure profylaxis overwogen 
worden bij hen die in nauw contact leven van een vermoedelijk geval van influenza EN 
die niet gevaccineerd zijn, of waarbij kan aangenomen worden dat ze niet goed 
beschermd zijn na vaccinatie door immuundeficiëntie of in geval van mismatch tussen 
het circulerende virus en de vaccinstam, bevestigd op nationaal niveau. Een 
inhaalvaccinatie is aanbevolen, indien gepast. Confirmatie van de index case is te 
verkiezen (zie opmerkingen over laboratoriumtesten), maar profylaxis dient zo vlug 
mogelijk te starten (binnen de 36-48 uur na contact met de index case) (Graad 2C). 

Zwangere vrouwen met hoog risico condities: geen aanbevelingen mogelijk bij gebrek 
aan gegevens rond werkzaamheid en veiligheid. 

Geïnstitutionaliseerde omstandigheden 

Elk tehuis voor bejaarden dient te beschikken over een uitgewerkt interventieplan met 
preventieve en controle maatregelen om de impact te verminderen van overdraagbare 
ziekten, inclusief influenza. Samen met hygiënische en andere maatregelen dienen de 
volgende aanbevelingen te worden opgenomen in dit plan. 

Vaccinatie van de bewoners en de gezondheidswerkers is de belangrijkste preventieve 
maatregel. Er wordt geen NAI profylaxis bij gezondheidswerkers aanbevolen. 

Langdurige pre-exposure profylaxis zonder contact wordt niet aanbevolen in die 
context (Graad 1B). 

Post-exposure profylaxis met oseltamivir kan overwogen worden bij hoog-risico 
bewoners na contact met een vermoedelijk geval van griep, onafhankelijk van de 
vaccinatiestatus (Graad 2C). 

Confirmatie van de index case is aanbevolen, maar post-exposure profylaxis dient zo 
vlug mogelijk te starten (binnen de 36-48 uur na contact met de index case). Bij een 
negatief test resultaat (zie opmerkingen over laboratoriumtesten) dient profylaxis te 
worden gestopt. 

Een inhaalvaccinatie is aanbevolen indien gepast. 

In ziekenhuizen 

De volgende aanbevelingen dienen te worden opgenomen in een gedetailleerd 
interventieplan voor infectieziekten, inclusief influenza, binnen het ziekenhuis. 

Post-exposure profylaxis voor gehospitaliseerde patiënten is te overwegen geval per 
geval.  

Confirmatie van de index case is een must, maar post-exposure profylaxis dient zo vlug 
mogelijk te starten (binnen de 36-48 uur na contact met de index case). Bij een negatief 
test resultaat (zie opmerkingen over laboratorium testen) dient profylaxis te worden 
gestopt (Graad 2C). 

Op hoogrisico diensten, zoals transplantatie afdelingen, kan men overwegen antivirale 
profylaxis te geven bij alle patiënten, onafhankelijk van hun vaccinatie status (Graad 2C). 
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Key Points 

 Behandeling met NAIs verkort de duur van de symptomen, maar er is geen 
bewijs voor een significante daling van de mortaliteit of van ernstige 
complicaties zoals pneumonie. 

 Significant minder influenza wordt gezien na pre- of post-exposure profylaxis 
met NAIs met een NNT van respectievelijk 25 en 15. 

 Veralgemeende behandeling met NAIs van volwassenen of kinderen met een 
griepaal syndroom is niet aanbevolen. 

 Het gebruik van NAIs kan enkel aanbevolen worden geval per geval voor 
profylaxis of behandeling van hoogrisico patiënten met comorbiditeit. 

 Het gebruik van NAIs in tehuizen voor bejaarden en in ziekenhuizen dient te 
gebeuren volgens het lokale plan voor controle van overdraagbare ziekten. 

 Het nut van de influenza antigen test is beperkt in de klinische routine. 
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Grieppandemie 
In tegenstelling met seizoensgriep zijn er geen gecontroleerde studies rond het 
profylactische of therapeutische gebruik van NAIs bij grieppandemie. Klinische 
richtlijnen voor een pandemie situatie zijn daarom vooral gebaseerd op niet-klinische 
criteria, opinies, en prioriteiten gekozen door de beleidsmakers. 

De outcome van 40 patiënten geïnfecteerd met H5N1 is gerapporteerd in vier patiënt 
series maar laat niet toe conclusies te trekken. Veertien van de 27 patiënten behandeld 
met oseltamivir overleefden terwijl 9 van de 13 niet behandelde patiënten overleden. 
Hierbij dient opgemerkt dat de behandeling te laat werd gestart (meer dan 2 dagen na 
ziektebegin) in bijna alle behandelde patiënten. Twee rapporten zijn gepubliceerd van 
een H5N1 virus resistent aan oseltamivir. Een rapport vermeldt dat het virus gevoelig 
bleef aan zanamivir. In hoeverre de resultaten voor seizoensgriep kunnen 
geëxtrapoleerd worden naar een H5N1 pandemie situatie is onduidelijk. 

In de afwezigheid van harde klinische gegevens hebben alle landen zich op een aantal 
assumpties gebaseerd bij de beslissing tot het opslaan van een voorraad (stockpiling) van 
NAIs en voor de bestelde hoeveelheden NAIs. Deze assumpties betreffen de attack rate 
en de doeltreffendheid van de NAIs voor het verminderen van de morbiditeit, de 
mortaliteit, en de transmissie. Een bijkomende factor is de beperkte NAI productie 
capaciteit wereldwijd en mogelijke budgettaire beperkingen. 

Voor de pandemie alert periode (WHO fase 3 tot 5) voorzien de meeste plannen min 
of meer expliciet de behandeling van gevallen, en de post-exposure profylaxis van de 
contacten, met als doelstelling een vroegtijdige indamming (containment) van de 
epidemie in het land. De noden voor deze containment, waar ingeschat, variëren van 
0.3% (Zwitserland) tot 10% (Australië) van de totale stockpile. 

Voor de pandemie periode (WHO fase 6) zien we grote verschillen tussen de landen in 
het geplande gebruik van de NAIs alsook in de transparantie van het proces van 
allocatie van middelen. De variatie in gepland gebruik van NAIs wordt geïllustreerd in 
onderstaande figuur. 

Planned pandemic use of stockpiled NAIs in selected countries 

 

 

 

 

 

 

Be=Belgium, Fr=France, Swi=Switzerland, Aus=Australia, Post-EP=post-exposure prophylaxis, 
Pre-EP=pre-exposure prophylaxis, one NAI course=5 days of treatment or 10 days of prophylaxis 

De meeste nationale influenza pandemie plannen focussen op de impact van een 
constante attack rate, eerder dan op het reduceren van de overdracht. Alle plannen 
vermelden dat ze aangepast kunnen worden van zodra gegevens over een mogelijke 
pandemie beschikbaar komen. Meer recent is veel aandacht besteed aan wiskundige 
modellen. Zulke modellen kunnen het effect evalueren van een verminderde overdracht 
en attack rate na een combinatie van interventies, inclusief het gebruik van NAIs, bvb 
voor vroegtijdige behandeling of voor post-exposure profylaxis van gezinsleden. 
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Vooral oseltamivir wordt gebruikt voor NAI stockpiling. In België maakt zanamivir 10% 
uit van de NAI stockpile en zou bijzonder nuttig kunnen zijn mocht het zich 
verspreidend virus resistent blijken aan oseltamivir. Onder de landen die het gepland 
gebruik vermelden van de NAI stockpile in the pandemie fase, opteren velen enkel voor 
behandeling (België, Frankrijk, UK, Nederland). Sommige landen zoals Zwitserland, en 
meer zelfs Australië, plannen om een significant deel van de stockpile te gebruiken in 
fase 6 voor containment doeleinden (pre-exposure profylaxis). Deze landen hebben dan 
ook de grootste NAI stockpile per inwoner. Van de bestudeerde landen heeft de US de 
laagste stockpile relatief t.o.v. de bevolking (14%), omdat NAI behandeling, pre- en post-
exposure profylaxis voorbehouden worden voor duidelijk geselecteerde groepen. De 
keuze van de prioriteiten is duidelijk en de toekenning van de middelen is transparant. 
Het stellen van prioriteiten gebeurt niet zonder waarde oordeel en ethisch advies dient 
het beslissingproces te ondersteunen. 

De autoriteiten hebben een aantal opties. Ze kunnen beslissen niet te investeren in een 
stockpile van NAIs gezien harde bewijzen voor de doeltreffendheid van NAIs bij H5N1 
influenza ontbreken. In een context van voorzichtigheid, heeft de Belgische regering 
beslist te voorzien in een stockpile van NAIs, zoals vele andere landen. Momenteel bezit 
België een stockpile van 2.7 miljoen oseltamivir en 0.3 miljoen zanamivir 
behandelingskuren. Bij de berekeningen dient opgemerkt dat de hoeveelheid NAI 
medicatie nodig voor een behandeling van 5 dagen overeenkomt met een profylaxis 
gedurende 10 dagen, gezien voor profylaxis slechts de helft van de therapeutische dosis 
gebruikt wordt. Klinische gegevens in een pandemie setting ontbreken en resultaten 
verkregen bij seizoensgriep kunnen niet zo maar geëxtrapoleerd worden. 

We geven een aantal opties die mogelijk zijn met deze grootte van stockpile gedurende 
WHO pandemie fase 6, en in de veronderstelling dat het virus oseltamivir en zanamivir 
gevoelig is. Het dient benadrukt dat de beschikbaarheid en het gebruik van NAIs de 
nood voor hygiënische en andere preventieve maatregelen niet verminderd. 

We maken een onderscheid tussen een hoge attack rate van 30% en een meer matige 
attack rate van 15%. 

Scenario 1. Attack rate 30%, behandeling voor alle zieken. 

Indien de attack rate 30% is, volstaat de stockpile voor behandeling van alle patiënten 
met influenza, zoals aangegeven in het nationaal pandemie plan. Deze optie met 
behandeling voor iedereen is volledig in lijn met het equity principe. Het is eerder 
gemakkelijk te communiceren en uit te voeren. In dit scenario zullen 
gezondheidswerkers een immuniteit opgebouwd hebben bij de piek van de pandemie. 
De bewijzen ontbreken echter dat NAI behandeling de mortaliteit of het risico op 
ernstige complicaties doet dalen. Indien behandeling voor alle zieken dient voorzien, dan 
is geen ander gebruik mogelijk van de stockpile bij een attack rate van 30%. 

Scenario 2. Attack rate 15%. 

In geval de attack rate minder hoog is, bvb 15%, worden een aantal bijkomende opties 
mogelijk zelfs wanneer behandeling voor iedereen als eerste prioriteit gehandhaafd 
wordt (met gebruik van 1.5 miljoen van de 3 miljoen behandelingskuren in de stockpile). 

De resterende stockpile, overeenkomend met 1.5 miljoen behandelingen, kan gebruikt 
worden voor pre-exposure profylaxis, post-exposure profylaxis, of een combinatie van 
beide. 

Scenario 2a. Attack rate 15%, behandeling voor alle zieken plus pre-exposure profylaxis. 

Pre-exposure profylaxis dient genomen te worden gedurende een langere of kortere 
periode, ook afhankelijk van de beschikbaarheid van een doeltreffend vaccin. Profylaxis 
gedurende 100 dagen zou mogelijk zijn voor geselecteerde prioriteitsgroepen van in 
totaal 150 000 personen. Daartoe kunnen geselecteerde gezondheidswerkers, 
essentiële functies of ook bepaalde hoogrisico patiënten behoren. Significant minder 
influenza werd gezien na pre-exposure profylaxis met NAIs met een NNT van 25 bij 
seizoensgriep trials. Dit scenario combineert de voordelen van behandeling voor 
iedereen met mogelijks een grotere zekerheid van continuïteit van bepaalde 
gezondheids- en andere diensten. Hierbij dient opgemerkt dat er geen werkzaamheid en 
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veiligheidsgegevens voorhanden zijn voor het profylactische gebruik van NAIs 
gedurende meer dan 6 weken. Dit scenario vereist ook dat de autoriteiten beslissen en 
communiceren rond de keuze van de prioriteitsgroepen, een uitdaging voor het equity 
principe. Ook de distributie kan een uitdaging zijn. Ten slotte dient opgemerkt dat bij 
een te vlugge start (vals alarm) de stockpile vlug kan opgebruikt zijn. 

Scenario 2b. Attack rate 15%, behandeling voor alle zieken plus post-exposure profylaxis. 

De standaard periode voor post-exposure profylaxis in de trials was 10 dagen. 
Wanneer toegepast op gezondheidswerkers of anderen in contact met influenza 
patiënten op regelmatige basis, zouden bvb 5 periodes van 10 dagen nodig kunnen zijn. 
De overblijvende 1.5 miljoen behandelingen zouden dus gebruikt kunnen worden voor 
post-exposure profylaxis in 300 000 gezondheidswerkers of anderen die meer frequent 
contact hebben met influenza patiënten. Een alternatief is gebruik voor post-exposure 
profylaxis in een veel grotere groep van personen die slechts occasioneel contact 
hebben met een influenza patiënt (essentiële functies of hoogrisico patiënten, bvb te 
definiëren zoals voor influenza vaccinatie). Significant minder influenza werd gezien na 
post-exposure profylaxis met NAIs met een NNT van 15 bij seizoensgriep trials. Ook 
deze optie combineert behandeling voor iedereen met mogelijks een grotere 
continuïteit van gezondheids- en andere diensten of profylaxis in hoogrisico groepen. 
Ook dit scenario vereist dat de autoriteiten beslissen en communiceren rond de keuze 
van de prioriteitsgroepen, een uitdaging voor het equity principe. Distributie vormt een 
uitdaging. Herhaalde post-exposure profylaxis in de thuis setting kan vlug leiden tot een 
lage stockpile. Bij de groep die regelmatig influenza patiënten ziet kan deze optie 
moeilijk te onderscheiden zijn van pre-exposure profylaxis. 

Naast de nationale stockpile, kunnen bepaalde industrieën of diensten opteren om te 
voorzien in een eigen kleine stockpile van NAIs voor profylactisch gebruik, om de 
continuïteit van de activiteiten te helpen garanderen gedurende een pandemie. De 
logistiek hierbij gevolgd kan analoog zijn aan de seizoensgriep vaccinaties in die bedrijven 
of instellingen. 

Bovenop de vermelde opties zijn nog enkele andere varianten mogelijk. In alle scenario�’s 
behalve het eerste is verdere gedetailleerde modelering mogelijk, afhankelijk van de 
keuzes gemaakt door de beleidsmakers, zoals boven aangegeven. 

Key Points 

 Er bestaan onvoldoende klinische gegevens om als basis te dienen voor 
richtlijnen voor gebruik van NAIs gedurende een pandemie. 

 Beslissingen worden gestuurd door niet-klinische criteria en prioriteiten. 

 De meeste landen, waaronder België, hebben een stockpile van NAIs, vooral 
oseltamivir. 

 De hoeveelheid NAIs in de stockpile en het geplande gebruik variëren sterk 
per land. 

 Afhankelijk van de attack rate zijn meerdere opties mogelijk voor 
behandeling, pre- en post-exposure profylaxis. 

 De afwezigheid van oseltamivir resistentie is een belangrijke 
veronderstelling bij de scenario�’s. 

 Ethisch advies is aangewezen bij beperking van gebruik van NAIs tot 
bepaalde prioriteitsgroepen, bvb gebaseerd op gezondheidsrisico of op 
economische waarde. 
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1 INTRODUCTION 

1.1 RESEARCH TOPICS 

The three project research questions were defined as follows. 

1. What are the available efficacy and safety data of antiviral agents (limited to 
neuraminidase inhibitors) in the prevention and treatment of seasonal and 
pandemic influenza? 

2. How can these agents best be used to prevent or treat seasonal influenza and 
pandemic influenza in general? 

3. Are there any recommendations for specific groups or situations, eg health 
care workers in case of pandemic influenza? 

Vaccination is generally considered as the most effective strategy to prevent 
serious complications of influenza in at risk groups,1 although questioned by 
some.2 In the context of this project the evidence base supporting the above 
statement was not reviewed and considered out of the project scope. 

1.2 INFLUENZA 

In non-high risk subjects, seasonal influenza is a self-limiting disease. Some 
people, such as older people, young children, and people with certain health 
conditions, are at high risk for serious flu complications. Influenza is caused by 
the influenza virus, a single-stranded RNA-virus characterized by three surface 
proteins: hemagglutinin (HA), neuraminidase (NA), and the ion channel M2. 

Flu viruses spread mainly from person to person through coughing or sneezing 
of people with influenza. Sometimes people may become infected by touching 
something with flu viruses on it and then touching their mouth or nose. Most 
healthy adults may be able to infect others beginning 1 day before symptoms 
develop and up to 5 days after becoming sick.  

Specific influenza viruses also infect animals eg birds and pigs. Although it is 
unusual for people to get influenza virus infections directly from animals, 
sporadic human infections and outbreaks caused by certain avian influenza A 
viruses and pig influenza viruses have been reported. These sporadic human 
infections and outbreaks, however, do not result in sustained transmission 
among humans. 

Humans can be infected with influenza types A, B and C. Influenza A and B are 
the two types of influenza viruses that cause epidemic disease. Influenza A 
viruses are further categorized into subtypes on the basis of the hemagglutinin 
and neuraminidase antigens. Influenza B viruses undergo antigenic drift less 
rapidly than influenza A viruses. 

The influenza A virus genome consists of eight single-stranded RNA segments 
of negative sense. The antigenicity of influenza viruses changes gradually by point 
mutations during viral replication (antigenic drift) or drastically by genetic re-
assortment of RNA segments (antigenic shift). Immunological pressure on the 
hemagglutinin and neuraminidase antigens is thought to drive the antigenic drift. 
Immunity to the surface antigens, particularly the hemagglutinin, reduces the 
likelihood of infection and severity of disease if infection occurs. Frequent 
emergence of antigenic variants through antigenic drift is the virologic basis for 
recurrent epidemics of influenza and the reason for the usual incorporation of 
one or more new strains in each year's influenza vaccine. 
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The re-assortment (genetic shift) of genes between different influenza A strains 
infecting one host, may generate novel antigenic variants and give rise to 
pandemics of disease in humans. An influenza pandemic is a worldwide influenza 
epidemic caused by a new subtype of influenza virus, spreading easily between 
people and leading to high levels of morbidity and mortality.  

It is being debated that the influenza pandemic of 1918 may have followed the 
introduction of an avian-like H1N1 virus into the human population3, 4. The 
H2N2 and H3N2 viruses responsible for the 1957 and 1968 human pandemics, 
respectively, were generated by re-assortment between human and avian 
viruses.5 Since the last influenza pandemic of 1977, which was caused by the re-
emergence of the H1N1 subtype, two subtypes of influenza A (H1N1 and 
H3N2) have been co-circulating in humans together with influenza B viruses. In 
2001, influenza A (H1N2) viruses that probably emerged after genetic re-
assortment between human A (H3N2) and A (H1N1) viruses began circulating 
widely.6  

Avian influenza A viruses usually do not infect humans. Antigenic drift has also 
been detected among avian influenza viruses, but to a lesser extent than in 
human viruses, possibly because of limited immunological pressure in short-lived 
birds. However, more than 200 confirmed cases of human infection with avian 
influenza A H5N1 viruses have been reported since 1997. 

Most cases of avian influenza infection in humans are thought to have resulted 
from direct contact with infected poultry or contaminated surfaces and 
occurred in Southeast Asia. Mortality among hospitalized patients has been high. 
To date, human infections with avian influenza A viruses have not resulted in 
sustained human-to-human transmission. Because influenza A viruses have the 
potential to change and gain the ability to spread easily between people, 
monitoring for human infection and person-to-person transmission as well as 
preparation for a possible pandemic is considered important.7 Also drug 
evaluation agencies have looked into the issue as illustrated by the recent EMEA 
pandemic influenza crisis management plan for the evaluation and maintenance 
of pandemic influenza vaccines and antivirals.8 

1.3 TESTING FOR INFLUENZA 

A variety of laboratory tests can be used to detect influenza A viruses directly 
in human clinical specimens. These include viral culture, polymerase chain 
reaction (PCR), direct fluorescent antibody testing, and enzyme immunoassays 
for influenza A virus antigens, along with the rapid influenza antigen detection 
tests. The use of such rapid antigen tests is critically reviewed in a recent 2006 
FDA document entitled �“Cautions in Using Rapid Tests for Detecting Influenza 
A Viruses�” (http://www.fda.gov/cdrh/oivd/tips/rapidflu.pdf). 

In addition to diagnosis of individual patients, testing is needed to maintain 
vigilance for newly emerging influenza A subtypes and for monitoring influenza 
activity. Culture and methods other than rapid antigen testing are essential for 
detecting influenza infection missed by rapid testing, for confirming influenza 
infection particularly when prevalence is low, for monitoring the circulating 
influenza A subtypes and strains, for annual vaccine strain selection, and for 
monitoring potential emergence of resistance to antiviral drugs. 

At the present time, none of the FDA-cleared rapid influenza A tests can 
differentiate influenza A virus subtypes or discriminate between those subtypes 
that commonly infect humans (e.g., H3N2 and H1N1) and those that typically 
infect birds. 
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Optimum specimens for influenza virus testing are nasopharyngeal aspirates 
obtained within three days of onset of symptoms. Rapid influenza tests have 
also been evaluated with other specimen types such as nasal and throat swabs. 
It is well-recognized that testing done with children will appear more sensitive 
because children shed virus more abundantly and longer than adults. 

The following table provides levels of sensitivity and specificity for rapid tests 
that were FDA cleared during the past few years. 

Table 1. Levels of sensitivity and specificity (compared with 
traditional detection methods i.e., culture and/or immunofluorescent 
assays) for rapid tests that were FDA cleared during the past few 
years. 

a From the U.S., Australia, or New Zealand during seasons where A/H3 and A/H1 were 
predominant circulating influenza A viruses (derived from WHO Flunet, 
http://gamapserver.who.int/GlobalAtlas/home.asp) b Age range not specified; majority are <10 
years c 95% Confidence Interval. Reference: http://www.fda.gov/cdrh/oivd/tips/rapidflu.pdf 

Rapid influenza tests cleared for use in the U.S. generally demonstrate a 
sensitivity of >60% when compared to culture and/or immunofluorescent 
assays. False negatives are likely, and may vary by age and type of specimen. 
While specificity of cleared rapid tests is generally high (>90-95%), false positive 
test results occur and again may vary by age and specimen type. Positive and 
negative predictive values of these tests are highly dependent on prevalence, or 
current level of influenza activity. During peak influenza activity in a season, 
positive predictive values are higher, with false positives less likely; and negative 
predictive values are lower, with false negatives more likely. Conversely, during 
low influenza activity (e.g., off-season or beginning of a season), negative 
predictive values are higher and positive predictive values lower, with false 
positive test results more likely. In conclusion, the currently used rapid antigen 
detection tests are not sensitive enough, and rapid molecular diagnostic tests 
are not yet routinely available. 

At this time, preliminary information from rapid antigen testing in Asia suggests 
poor sensitivity compared with culture-positive human influenza A (H5N1) 
cases. Furthermore, the best clinical specimen to use for detecting H5N1 
infections is not known. 
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1.4 ANTIVIRAL AGENTS 

Possible uses of antiviral agents are treatment of influenza and pre- or 
postexposure prophylaxis. There are two classes of drugs and in total four 
antiviral agents with activity against the influenza viruses.9 Amantadine 
(AMANTAN, Altana) and rimantadine (FLUMADINE, registered in the US, 
rimantadine is not marketed in Belgium) are M2 membrane protein ion channel 
activity inhibitors. Oseltamivir (TAMIFLU, Roche) and zanamivir (RELENZA, 
GSK) are neuraminidase inhibitors. Some of their characteristics are 
summarized in table 2. In appendix 6 the summary of product characteristics 
(SPC) is given for oseltamivir and zanamivir, as provided by the marketing 
authorisation holder. 

Neuraminidase enzymes are glycoproteins found on the virion surface. Viral 
neuraminidase enzyme activity is essential for the release of recently formed 
virus particles from infected cells and the further spread of infectious virus in 
the body. Compared with the two M2 inhibitors, the neuraminidase inhibitors 
are also effective against influenza B viruses, have fewer adverse side effects, and 
the virus less often develops resistance. The systemic absorption of zanamivir is 
limited. It is available only for oral inhalation. 

Safety of oseltamivir 

See also the summary of product characteristics in appendix 6. Safety and 
efficacy of repeated treatment of prophylaxis courses have not been studied. 
There have been postmarketing reports (mostly from Japan) of self-injury and 
delirium with the use of TAMIFLU in patients with influenza. The reports were 
primarily among pediatric patients. The relative contribution of the drug to 
these events is not known. Patients with influenza should be closely monitored 
for signs of abnormal behaviour throughout the treatment period. 
(http://www.fda.gov/medwatch/safety/2006/Tamiflu_dhcp_letter.pdf) 

In postmarketing experience, rare cases of anaphylaxis and serious skin 
reactions, including toxic epidermal necrolysis, Stevens-Johnson syndrome and 
erythema multiforme, have been reported with TAMIFLU. 

In treatment studies in adult patients, the most frequently reported adverse 
events were nausea and vomiting. In treatment studies in patients 1 to 12 years 
old, the most frequently reported adverse event was vomiting (15%). In 
prophylaxis studies in adult patients, adverse events were similar to those seen 
in the treatment studies. 

Safety of zanamivir 

See also the summary of product characteristics in appendix 6. There have been 
rare reports of patients with previous history of respiratory disease (asthma, 
COPD) and very rare reports of patients without previous history of 
respiratory disease, who have experienced acute bronchospasm and/or serious 
decline in respiratory function after use of Relenza (see also SPC in appendix 6). 
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Table 2. Antiviral agents with activity against the influenza viruses, modified from Fagan et al.10 

Agent and class Type 
inhib. 

Route of administration Usual dosage for treatment (T) and 
prevention (P) in adults 

Side effects 

Amantadine 
(AMANTANE) 
M2 blocking  

A Oral (capsule 100 mg and syrup) 100 mg twice daily (6.59 euro for 60 capsules 
of 100mg)* 

CNS and GI symptoms  

Rimantadine 
(not marketed in 
Belgium) 
M2 blocking 

A Oral (tablet 100 mg and syrup) 100 mg twice daily ($22 for five-day 
course)** 

CNS and GI symptoms 

Oseltamivir 
(TAMIFLU) 
Neuraminidase 
inhibitor  

A, B Oral (capsule 75 mg and powder for oral 
suspension) 

T: 75 mg twice daily for five days (29.49 
euro) 
P: 75 mg once daily for 10 days 

GI symptoms (and rarely CNS 
symptoms) 

Zanamivir 
(RELENZA) 
Neuraminidase 
inhibitor 

A, B  Oral inhalation (blisters of 5 mg powder for 
inhalation using the Diskhaler device) 

T: Two 5 mg  inhalations twice daily for five 
days (28.21 euro) 
P: Two 5 mg inhalations once daily for 10 
days 

Bronchospasm in patients with 
COPD or asthma  

CNS = central nervous system; GI = gastrointestinal; COPD = chronic obstructive pulmonary disease.  
*- Approved cost in Belgium; **Average wholesale cost, based on Red Book, Montvale, N.J.: Medical Economics Data, 2004. 
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The recent A H5N1 strains of �“bird flu�” are resistant to M2 inhibitors. As 
patterns of antiviral resistance to M2 ion-channel inhibitors and neuraminidase 
inhibitors tend to shift over time, systematic monitoring of the emergence of 
resistant viruses is essential.11 

Resistance of influenza A viruses to oseltamivir has been observed, more 
frequently in children than in adults, and transmission of oseltamivir-resistant 
strains has been reported.12 Strains resistant to oseltamivir may be sensitive to 
zanamivir. 12, 13  
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2 ANTIVIRAL AGENTS IN SEASONAL 
INFLUENZA 

2.1 METHODS AND SOURCES OF EVIDENCE 

2.1.1 Literature search for seasonal influenza 

Published Randomised Controlled Trials (RCTs), systematic reviews and meta-
analyses concerning efficacy and safety of neuraminidase inhibitors in the 
prevention and treatment of seasonal influenza were first searched in Pubmed. 
Embase was not searched because of the time constraints for this project. 
Additional searches were done in the Cochrane Central Register of Controlled 
Trails <3rd Quarter 2006 and in the Cochrane reviews. The pharmaceutical 
company GlaxoSmithKline makes a database available via the Internet with the 
protocols of the zanamivir clinical trials 
(http://ctr.glaxowellcome.co.uk/Summary/zanamivir/studylist.asp). Via the KCE 
additional information was received from the two pharmaceutical companies 
GlaxoSmithKline (for zanamivir) and Roche (for oseltamivir). References of 
articles were read and additional studies of interest and were eventually 
withheld for critical appraisal.  The search in the databases was performed 
between the 1st of September 2006 and 15th of September of 2006. 

The recommendations of the neighbouring countries on the use of 
neuraminidase inhibitors for prevention and treatment of seasonal influenza 
were searched. 

A first search was done in Pubmed with a limit to Practice Guidelines. 
Additionally the worldwide web was searched for guidelines on this topic made 
available by recognised guideline developers/ providers, such as Centers of 
Disease Control and Prevention in the USA, and WHO. Especially the 
guidelines on the use of antiviral drugs of the neighbouring countries were 
searched. Requests for guidelines were launched by KCE via the networks of 
the International Network of Agencies for Health Technology Assessment 
(INAHTA) and by the Belgian Centre for Evidence-Based Medicine (CEBAM) via 
the Guidelines International Network (GIN). 

Safety data were searched on the website of the European and U.S. regulatory 
authorities: EMEA and FDA. The information was added as appropriate to the 
information retrieved from the original randomised controlled trials. 

2.1.2 Selection of the literature 

Two researchers read independently from each other the abstracts of the 
literature found and decided for in or exclusion according to the relevance for 
the research questions. When there was disagreement the full article was 
ordered to enable a more thorough assessment of the methodology and 
outcomes of the publication. 

The detailed search results with the reason for in and exclusion are given in 
Appendix 1. 

2.1.3 Quality appraisal, data extraction and grading recommendations 

The literature was appraised in a standardised way, independently by at least 
two of the researchers. 
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The appropriate checklists from the Dutch Cochrane Collaboration were used 
for RCTs and Meta-analyses/ Systematic Reviews. 

The RCTs that were already scored by Turner et al1 or Matheson et al14 and 
withheld as valid studies for their meta-analyses were not scored again by the 
researchers. 

The guidelines were scored using the AGREE instrument. In agreement with the 
KCE the scoring was done for only two of the most important domains of the 
AGREE instrument being domain 2, subject and purpose, and domain 3, 
methodology.  

A consensus meeting was held to compare the appraisals of the RCTs, MA/SR 
and guidelines. Non-valid RCTs were not included in the evidence-table. 

The basis for the evidence tables was taken from the meta-analyses of Turner 
et al.1 The data from the single appraised and valid RCT published after this 
meta-analyses was added.15 In the evidence tables we withheld also the 
description of the trials that have been done but not published in peer reviewed 
journals. 

Appendix 2 shows the list of the RCTs and meta-analyses that were read and 
appraised. Reason for invalidity is given. 

Appendix 3 shows the quality appraisal of the guidelines. 

Appendix 4 shows the evidence tables for the RCTs. 

The strength of recommendations and the quality of evidence of the practice 
guidelines developed were graded as detailed below.  
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Table 3. The strength of recommendations and the quality of 
evidence of the practice guidelines graded according to GRADE, as 
reported by Guyatt et al.16  

Grade of 
Recommendation/ 
Description 

Benefit vs Risk 
and Burdens 

Methodological Quality 
of Supporting Evidence Implications 

 

1/ strong recommendation 

 

A/ high-quality evidence 

 

Benefits clearly 
outweigh risk 

and burdens, or 
vice versa 

 

RCTs without 
important 

limitations or 
overwhelming evidence 
from observational 
studies 

Strong Recommendation, 
can apply to most patients 
in most circumstances 
without reservation 

 

1/ strong recommendation 

 

 

B/ moderate quality 
evidence 

 

Benefits clearly 
outweigh risk 

and burdens, or 
vice versa 

 

RCTs with important 
limitations (inconsistent 
results, methodological 
flaws, indirect, or 
imprecise) or 
exceptionally strong 
evidence from  
Observational studies 

Strong ecommendation, 
can apply to most patients 
in most circumstances 
without reservation 

 

1/ strong recommendation 

 

C/ low-quality or very low 
quality evidence 

 

Benefits clearly 
outweigh risk 

and burdens, or 
vice versa 

Observational studies 
or case series 

 

Strong recommendation 
but may change when 
higher quality evidence 
becomes available 

 

2/ weak recommendation 

 

A/ high quality evidence 

 

Benefits closely 
balanced with 

risks and burden 

 

RCTs without 
important 

limitations or 
overwhelming 

evidence from 
observational studies 

Weak recommendation, 
best action may differ 
depending on 
circumstances or patients�’ 

or societal values 

 

2/ weak recommendation 

 

B/ moderate-quality 
evidence 

 

Benefits closely 
balanced with 

risks and burden 

 

RCTs with important 
limitations (inconsistent 
results, methodological 
flaws, indirect, or 
imprecise) or 
exceptionally strong 
evidence from 
observational studies 

Weak recommendation, 
best action may differ 
depending on 
circumstances or patients�’ 

or societal values 

 

 

2/ weak recommendation 

 

C/ low quality or very 
low-quality evidence 

 

Uncertainty in 
the estimates of 

benefits, risks, 
and burden; 

benefits, risk, 
and burden 

may be closely 
balanced 

Observational studies 
or case series 

 

Very weak 
recommendations; 

other alternatives may be 

equally reasonable 
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2.2 DISCUSSION ON RCTS AND META-ANALYSES 

Very little valid trials have been performed independently from what the 
pharmaceutical companies have done to obtain marketing approval for the drug. 
The quality of the trials was assessed by Jadad scores in Turner1 and by the 
Cochrane list for evaluating RCTs. Under-powering and post-hoc subgroup 
analyses were the most important shortcomings. Quite some studies were 
never published in peer reviewed journals as seen in the evidence table of 
unpublished trials (Appendix 4). 

The trial setup and especially the definition of the endpoints were different 
throughout the studies, therefore the comparison of the studies was difficult, as 
was the pooling in meta-analyses.1, 17 

The intention to treat analysis is more appropriate to consider because it 
corresponds best with reality as inclusion starts from influenza-like illness (ILI) 
or clinically diagnosed influenza. Moreover, the laboratory confirmed clinical 
influenza (LCI) analysis is a subgroup analysis. 

The most important clinical outcome measures related to treatment of 
influenza are the prevention of complications of influenza, hospitalisation and 
mortality in high risk populations. These outcomes were scarcely reported 
(mostly in the form of a serious adverse event). Most studies were not 
powered to detect any differences for these more rare outcomes between 
treatment groups. The trials were designed to demonstrate efficacy of the 
primary endpoint, being reduction in time to resolution of illness. 

Few studies18-21 have reported on the effect of NAI�’s on viral load as estimated 
by mean nasal titres of excreted viruses at 24 hours and 48 hours since 
randomisation. While both drugs seem to decrease nasal shedding of influenza 
virus at 24 and 48 hours after the start of the treatment, it does not interrupt 
it. As this is not an outcome of clinical relevance for physicians, it was not 
reported in the evidence tables. 

To overcome the problem of small study-groups, pooling of trials has been 
done at several points in time. Monto et al.22 and Lalezari et al.23 have pooled 
data from the trials with zanamivir done by the pharmaceutical company to 
generate data on the incidence of complications. Kaiser et al.24 did the same for 
oseltamivir. None of these publications can be considered of very high quality as 
they were not based on an extensive literature search and were performed 
without any quality appraisal of the RCTs. In Kaiser et al.24 most of the data 
used for the pooling come from the unpublished trials (see evidence table of 
unpublished trials). Subgroup analysis is a problem in all of these studies. Instead 
we appraised the meta-analyses from Turner et al.1 Jefferson et al.17 and 
Matheson et al.14 as very valid. The search strategies used by these authors 
included all trials, published or not, and quality appraisal of all included trials was 
done. 

Very few studies were performed in high risk groups. No studies have been 
published on the effect of oseltamivir in a high risk adult population. The data 
available are generated from sub-group analyses. One study was done with 
oseltamivir in children with asthma.25 With zanamivir one study was done and 
published in adult COPD patients.26 The data on efficacy in high risk children is 
also generated from sub-group analyses. 
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2.2.1 Treatment  

Treatment results are mainly based on the pooled estimates of Turner et al.1 

In the treatment trials zanamivir was given in the inhaled form 10mg 2x/day 
(during 5 days) and oseltamivir in the oral form 75mg 2x/day (during 5 days). 

Zanamivir and oseltamivir gave a reduction in duration of illness in a healthy 
population of adults and children of 1 day (ILI and LCI). 

There was no significant reduction in duration of illness in a high risk population 
of adults (ILI and LCI). Only for zanamivir in the LCI group a significant 
reduction of two days could be found (based on only one trial). 

No specific studies were conducted in high risk children with zanamivir. A 
subgroup analysis of high risk children was not able to show any effect of 
zanmivir on the reduction of duration of illness.1 

One study was done with oseltamivir in children with astma, and showed no 
effect on the duration of illness in this group.25 

Oseltamivir is associated with a significant reduction in the time to return to 
normal activities of 1.5 days in healthy adults and even of 2.5 days in high risk 
adults (ILI and LCI). For zanamivir this is only the case in healthy adults with lab 
confirmed influenza (0.5 day). 

In healthy children from 5 to 12 years treated with zanamivir no significant 
reduction in the time to return to normal activities could be found. 

In the high risk group with lab confirmed influenza a reduction of 2.5 days was 
found after zanamivir treatment but this is based on one trial with a subgroup 
analysis of 22 patients. 

In children from 1 to 12 years treated with oseltamivir a reduction in the time 
to return to normal activities was found of more than one day (ILI and LCI).  

In one study with high risk children (asthma, age 6-12 yrs) treated with 
oseltamivir no reduction in time to return to normal activities could be found.25 
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Table 4a. Median time to event outcomes data for both zanamivir 
and oseltamivir 

Summary tables of the median time to event outcomes data for both zanamivir and oseltamivir 1 

Median time symptoms alleviated, ITT, ILI population (in days)  
Median time symptoms alleviated, influenza positive 

population, LCI (in days) 

  Difference (treatment �– placebo)    Difference (treatment �– placebo)  

Adults 
Zanamivir Pooled 
estimate (95% CI)  

Oseltamivir Pooled 
estimate (95% CI)  

Adults 
Zanamivir Pooled 
estimate (95% CI)  

Oseltamivir Pooled 
estimate (95% CI)  

�‘High-
risk�’  

�–0.93 (�–1.90 to +0.05)  �–0.35 (�–1.40 to +0.71)  
�‘High-
risk�’  

�–1.99 (�–3.08 to �–0.90)  �–0.45 (�–1.88 to +0.97)  

�‘Healthy�’  �–0.78 (�–1.31 to �–0.26)  �–0.86 (�–1.41 to -0.31)  �‘Healthy�’  �–1.26 (�–1.93 to �–0.59)  �–1.38 (�–1.96 to �–0.80)  

            

Children 
Zanamivir Crude 
estimate (95% CI)  

Oseltamivir Crude 
estimate (95% CI)  

Children 
Zanamivir Crude 
estimate (95% CI)  

Oseltamivir Crude 
estimate (95% CI)  

�‘High-
risk�’  

�–2.0 (�–6.9 to 2.9)  NDA 
�‘High-
risk�’  

�–3.8 (�–7.6 to 0.1)  +0,4 ; p = 0,5420 

�‘Healthy�’  �–1.0 (�–1.5 to �–0.5)  �–0.9 (�–1.5 to �–0.3)  �‘Healthy�’  �–1.0 (�–1.6 to �–0.4)  �–1,5 (�–2,2 to �–0,8)  

      
Median time return to normal activities, ITT, ILI population (in 

days)  
Median time return to normal activities, influenza positive 

population, LCI (in days)  

  Difference (treatment �– placebo)    Difference (treatment �– placebo)  

Adults 
Zanamivir Pooled 
estimate (95% CI)  

Oseltamivir Pooled 
estimate (95% CI)  

Group  
Zanamivir Pooled 
estimate (95% CI)  

Oseltamivir Pooled 
estimate (95% CI)  

�‘High-
risk�’  

�–0.09 (�–0.95 to +0.78)  �–2.45 (�–4.86 to �–0.05)  
�‘High-
risk�’  

�–0.20 (�–1.19 to +0.79)  �–3.00 (�–5.88 to �–0.13)  

�‘Healthy�’  �–0.51 (�–1.04 to +0.02)  �–1.33 (�–1.96 to �–0.71)  �‘Healthy�’  �–0.46 (�–0.90 to �–0.02)  �–1.64 (�–2.58 to �–0.69)  

            

Children 
Zanamivir Crude 
estimate (95% CI)  

Oseltamivir Crude 
estimate (95% CI)  

Children 
Zanamivir Crude 
estimate (95% CI)  

Oseltamivir Crude 
estimate (95% CI)  

�‘High-
risk�’  

�–1.0 (�–3.5 to 1.5)  NDA 
�‘High-
risk�’  

�–2.5 (�–4.4 to �–0.6)  +0,5 ; p = 0,4555 

�‘Healthy�’  �–0.5 (�–1.3 to 0.3)  �–1,3 (�–1,8 to �–0,7) �‘Healthy�’  �–0.5 (�–1.4 to 0.4)  �–1.9 (�–2.7 to �–1,1)  

ITT= intent to treat 
Crude estimate: term used in case data are from a single study 

Complications 

Complications associated with influenza were defined as otitis media in children, 
sinusitis, bronchitis or pneumonia. Often the indirect outcome of an antibiotic 
prescription was taken to measure the incidence of complications due to 
influenza. Turner et al. did not pool results for these outcomes. 

Zanamivir was associated with a 30% (95%CI: 4% to 48%) protection against 
complications requiring antibiotics (number needed to treat, NNT 22), but no 
significant effect against pneumonia in healthy adults (LCI).22 

In a high risk population there was no significant reduction in complications 
requiring antibiotics or in pneumonia after zanamivir.23 
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In children with confirmed influenza (one trial) no significant differences where 
found after zanamivir for the incidence of complications requiring antibiotics.27 

After oseltamivir in healthy adults (13-65 yrs) with lab confirmed influenza a 
68% (95%CI: 48% to 84%) reduction was seen in lower respiratory tract 
complications requiring antibiotics (absolute risk reduction, ARR= 3.6%; 
NNT=28). Oseltamivir reduced the number of clinically diagnosed pneumonia in 
healthy adults (ARR = 1.2%; NNT = 83 LCI).24 

In healthy children (LCI, 1-12 year) a 35% reduction in the incidence of acute 
otitis media was observed after oseltamivir (NNT=10).28 

In the high risk population with lab confirmed influenza oseltamivir was 
associated with a 38% reduction (95%CI: 6% to 60%) in the incidence of lower 
respiratory tract complications requiring the use of antibiotics (NNT=16). No 
reduction in the incidence of pneumonia was seen.24 There is no detailed 
information on the vaccination status of the patients in this high risk group. 

None of the trials were designed to assess an effect of NAIs on influenza 
complications, including hospitalisation and mortality. According to Turner et 
al., hospitalisation rate and mortality were very low in all trial arms during the 
trial follow-up period, and no conclusions can be drawn.  
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Table 4b. Results of zanamivir and oseltamivir treatment trials on 
complications 

 
Results of zanamivir and oseltamivir treatment trials on complications  

 

 Zanamivir ARR NNT 
OR (95 

CI) 
Efficacy 
(95CI)  Oseltamivir ARR NNT 

OR (95 
CI) 

Efficacy (95CI) 

      
 Lower respiratory tract complications requiring use of 

antibiotics 24 

      

Influenza 
positive, 
�‘healthy�’  

3.6% 28 
0.32 

(0.16 to 
0.59)  

68% (41% - 84%) 

      

Influenza 
positive, �‘high-

risk�’  
6.2% 16 

0.62 
(0.40 to 

0.94)  
38% (6% - 60 %) 

Complications requiring use of antibiotics  22, 23    Complications requiring use of antibiotics 1 

ITT, all  4.5% 22 
0.71 (0.56 
to 0.90)  

29% 
(10% - 
44%) 

 
    

 

ITT, �‘high-risk�’  9.0%   
0.57 (0.31 
to 1.03)  

   
    

 

Influenza positive, 
all  

5.2%   
0.82 (0.61 
to 1.10)  

   
    

 

Influenza positive, 
�‘healthy�’  

4.5% 22 
0.70 (0.52 
to 0.96)  

30% (4% 
- 48%) 

 
Influenza 
positive, 
�‘healthy  

4.40% 23 
0.40 

(0.16 to 
0.93)  

60% (7% - 84%) 

      
Influenza 
positive, 
children  

10.00% 10 
0.65 

(0.43 to 
0.97)  

35% (3% - 57%) 

Influenza positive, 
�‘high-risk�’  

9.0%   
0.55 (0.24 
to 1.23)  

      

 
 

Influenza positive 
�‘high-risk�’  

10.4%   
0.49 (0.23 
to 1.04)  

      

 
 

 Number of individuals developing pneumonia 1   Number of individuals developing pneumonia 24 

ITT, all  0.70%   
0.49 (0.21 
to 1.06)  

       
 

ITT,             
�‘high-risk�’   

0.30%   
0.90 (0.21 
to 3.62)  

   
    

 

Influenza positive, 
all   

0.90%   
0.43 (0.15 
to 1.10)  

   
Influenza 

positive, all  
1.10% 91 

0.37 
(0.15 to 

0.86)  
63% (14% - 85%) 

Influenza positive, 
�‘high-risk�’   

1.20%   
0.69 (0.10 
to 3.64)  

   
Influenza 

positive, �‘high-
risk�’  

0.60%   
0.76 

(0.24 to 
2.23)  

  

     
 

Influenza 
positive, 
�‘healthy�’  

1.20% 83  
0.15 

(0.06 to 
0.72)  

85% (28% - 94%) 

Influenza positive, 
children  

0.50%   
0.55 (0.01 
to 10.72)  
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2.2.2 Prevention 

The evidence tables are given in appendix 4 (table A4.21 for oseltamivir and 
A4.22 for zanamivir). 

Outcomes in prophylactic studies are only registered during the period the 
medication was taken.  

Zanamivir could demonstrate a 81% post-exposure prophylactic effect in 
households (5 to 10 days medication 10 mg 1x/day - starting within 36 hours 
after start illness in index case)( ITT analysis: families NNT = 5 -7; persons 
NNT= 15). 

Oseltamivir gave a 90% post-exposure prophylactic effect in households (7 days 
medication 75mg 1x/day - starting within 48 hours after start illness in index 
case), (ITT analysis: families NNT= 9; persons NNT=15). 

Zanamivir showed a 69 % prophylactic effect among healthy adults during a 
seasonal influenza epidemic (28 days medication �– 10mg 1x/day).( NNT=24) 

A 74 % prophylactic effect1 (42 days medication �– 75mg 1x/day) among healthy 
adults (NNT=27) and a 92% prophylactic effect (80% vaccinated - 42 days 
medication �– 75mg 1x/day) among elderly in residential homes29 was 
demonstrated by oseltamivir during a seasonal influenza epidemic (NNT=25). 

One zanamivir outbreak control study in a residential home could not 
demonstrate any significant effect.30 No such study was done for oseltamivir.  

2.3 DISCUSSION ON GUIDELINES 

Of all the retrieved guidelines, 12 were withheld as relevant to the research 
topic, and only 11 were scored with the AGREE instrument, as the Nederlands 
Huisartsen Genootschap (NHG) document31 was not a real guideline. One 
publication32 was scored as a guideline but was actually a HTA and did not 
forward real recommendations for appropriate use of antiviral drugs. See 
appendix 3: quality appraisal of the guidelines. 

Most guidelines had reasonable scores for domain 1, scope and purpose. All the 
guidelines scored less then 50% in domain 3, rigour of development. The search 
strategies used, the methods used to select references and the procedure to 
develop the recommendation were often very poorly reported. Although still a 
low score, the guidelines from NICE33, 34 and Domus Medica35 got the highest 
points, followed by the Swedish guideline36 and the guideline edited by the 
Advisory Committee on Immunization Practices (ACIP, USA)37. The low score 
is not necessary the reflection of a poor recommendation but often caused by 
poor reporting of the procedures used. 
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Major conclusions stated in the guidelines: 

 Influenza vaccination is the most effective way of preventing 
illness and complications from influenza and antiviral drugs for 
the prevention or treatment of influenza shouldn't be used 
instead of immunisation. 

 The guidelines are only applicable in circumstances where it is 
known to have circulation of influenza A or B in the community. 

 Guidelines recommend having a surveillance system in place that 
is able to detect the start of an influenza outbreak as soon as 
possible. 

 If the use of antiviral drugs is indicated they should be started as 
soon as possible for treatment. This should be less then 48 
hours after the onset of symptoms. Also for prophylaxis the 
antiviral drugs should be started within 48 hours after the 
contact with the index case. 

Big differences exist between guidelines, from highly recommended to not 
recommended. Especially on the use of antiviral agents in long term care 
settings, the differences are great, reflecting the lack of available evidence. 

2.3.1 Treatment 

Treatment of healthy persons presenting within 48 hours with influenza like 
illness is generally not recommended by the 4 guidelines with the highest score. 
In contrast, the German guideline38 recommends treatment for all persons with 
ILI presenting within 48 hours. 

The recommendation on treatment of persons with high risk conditions 
presenting within 48 hours is less consistent: from highly recommended in the 
German guideline, to not recommended in the Dutch NHG statement31. 

NICE recommends treatment for persons with high risk conditions, whether 
vaccinated or not, who present with ILI to the physician.34 Also persons with an 
immunodeficiency should be treated according to the NICE guideline and the 
German guideline, despite the lack of evidence to do so.  

The Swedish36 and the French guideline39 take a more case by case approach 
where high fever and poor general condition might be an indication for 
treatment. 

The guideline from the USA37 and from the Landelijke Coordinatiestructuur 
Infectieziektenbestrijding Nederland40 state that little evidence is available on 
the efficacy of antiviral agents in high risk groups and they remain somewhat 
vague on what to do. 

For treatment, both drugs, zanamivir and oseltamivir, can be used. The Swedish 
guideline recommends to use zanamivir if the circulating virus seems to be 
influenza B, but is the only one to make this difference. Most guidelines 
recommend to check the product insert of each product before prescribing. 
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2.3.2 Prevention 

2.3.2.1 Non institutionalised circumstances 

In healthy adults, none of the highest scoring guidelines recommends the 
prophylactic use of antiviral drugs to prevent influenza after contact with an 
influenza case, although some mention that is can be done.37, 41 The German 
guideline recommends chemoprophylaxis with antiviral drugs during an influenza 
epidemic as PEP (household) for unvaccinated persons after close contact to 
sick persons if the drug administration can be started within 2 days. The 
Canadian guideline42, 43 recommends this as well but only if the index case has 
lab confirmed influenza. The Swedish guideline recommends PEP in a household 
but only if a high risk patient is member of the family. The American guideline 
recommends also prophylaxis for non vaccinated household members of 
unvaccinated or considered unvaccinated high risk patients (remark: care-takers 
and household members of high risk patients should be vaccinated). 

In high risk persons, prophylaxis is generally recommended for those that are 
not vaccinated, or can be considered as not well protected by vaccination 
because of immunodeficiency, or because of mismatch between the vaccine 
strain and the circulating influenza strain. Circulation of influenza in the 
community is for almost all guidelines sufficient to start prophylaxis (after 
vaccination if still possible), i.e. no direct contact with a sick person is required 
(Sweden, USA, Canada, Netherlands, Germany). This is not the case for NICE, 
where prophylaxis is recommended for high-risk patients who are not 
vaccinated (or can considered as not vaccinated/ well protected by vaccination) 
and had contact with a person with influenza like illness. The Swedish guideline 
recommends for the unvaccinated and persons with immuno-deficiency to 
strengthen hygienic measures and avoid public gatherings during peak influenza 
activity in the community. 

The length of the prophylaxis is variable: from 2 weeks if vaccination is still an 
option, during the peak influenza season up to 6 weeks if vaccination is not 
possible or in case of mismatch. In trials, prophylactic doses of NAIs were never 
administered for more than 6 weeks consecutively.  

Care-takers of high risk patients (institutionalised or not) and who are not 
vaccinated or vaccinated but mismatch is present, should take prophylaxis 
during peak influenza activity for up to 6 weeks. They should take prophylaxis 
up to 2 weeks after vaccination. This is recommended by the American and 
Canadian guideline, and can also be understood as such by the Swedish 
guideline. 

2.3.2.2 Institutionalised circumstances 

Most guidelines state the importance of influenza vaccination for residents and 
HCWs working in institutions housing high care patients before the start of the 
influenza season. 

Confirmation of influenza of the index case should be done. The French 
guideline39 is more precise on which type of assay to be used depending on the 
number of suspected cases. Measures should be put in place already before the 
confirmation of influenza arrives, based on sensitive clinical case definition and 
known circulation of influenza in the community. 
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Most guidelines mention the lack of evidence for the use of antiviral drugs to 
control an outbreak in an institutionalised context. We can see different 
approaches in the guidelines on the use of (post-exposure) prophylaxis. 

Use of antiviral agents in (post-exposure) prophylaxis  
Residents 

Most guidelines recommend NAIs for residents, regardless of vaccination status, 
who came in contact with a patient or HCW presenting with ILI. 
Health Care Workers 

 In the Netherlands the guideline44 recommends to give antiviral 
agents to all HCW who came in contact, regardless of 
vaccination status. 

 French guideline recommends not to give antiviral drugs to any 
HCW (as they should be vaccinated). 

 U.S. and Canadian guidelines recommend prophylaxis for 
unvaccinated staff who provide care. 

Prophylaxis should continue for 7-8 days after the onset of the last case of 
influenza has been declared in the institution. 

All guidelines mention additional measures like cohort nursing, avoiding 
gatherings, reduce visitors, hygienic measures etc. to be put in place. 

The Dutch guideline recognises the weak evidence basis of their guideline and 
the difference in regard to the other guidelines i.e. the broad use of PEP for 
patients and HCW regardless of vaccination status. Their goal for this broad 
use is to disrupt very quickly the circulation of the virus in the institution. They 
suggest therefore that the use of PEP should be undertaken as a research 
objective. 

2.3.2.3 In hospitals 

PEP for the hospitalised person is recommended. 

In high risk wards, such as transplantation unit, antiviral prophylaxis should be 
given to all patients in the ward, regardless of vaccination status (Swedish 
guideline), taking into account the SPC. 

2.4 PRACTICE GUIDELINES 

As detailed before, the strength of recommendations and the quality of 
evidence of the practice guidelines were graded according to Guyatt et al.16 
Briefly, recommendations are strong (=1) or weak (=2) and the quality of the 
evidence is rated as high (=A), moderate (=B) or low/very low (=C). 

Antiviral drugs for the prevention or treatment of influenza should not be used 
instead of immunisation. 

The use of NAIs will only be considered in high risk groups, especially when the 
chance to become infected is higher than normal (eg. institutionalised). High risk 
groups correspond with those defined for influenza vaccination. In casu: 1) 
chronic respiratory tract diseases (COPD = or > stadium II, asthma); 2) 
cardiovascular diseases (except hypertension without complications); 3) chronic 
renal diseases; 4) immunodeficiency; 5) diabetes mellitus; 6) 65 years or older. 

The guidelines are only applicable in circumstances where it is known to have 
circulation of influenza A or B in the community. 
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An active local surveillance system capable to detect the start of an influenza 
outbreak is obligatory (http://www.iph.fgov.be/flu/) and physicians should be 
informed instantly about the evolution of an influenza epidemic. 

There is a problem of rapid confirmation of influenza in a clinical context. The 
currently routinely used rapid antigen detection tests are not sensitive, 
especially in early stages of influenza. More sensitive molecular diagnostic tests 
(eg PCR) are currently only available in specialized laboratories. 

If the use of antiviral drugs is indicated they should be started as soon as 
possible. For treatment it should be less then 48 hours after the onset of 
symptoms. Also for prophylaxis the antiviral drugs should be started within 36-
48 hours after the contact with the index case.  

NAIs cannot replace hygienic measures to prevent transmission.  

NAIs are prone to the occurrence of resistance. Any inappropriate prescription 
or use should be discouraged for this reason. This includes the preventive 
storage of NAIs at private homes. 

The generalised use of NAIs cannot be recommended in the prophylaxis or 
treatment of seasonal influenza because at this moment in time there is no 
scientific proof available that shows a clinically relevant effect of these products 
on the incidence of complications and mortality in high risk persons. Despite 
the fact that the at risk groups usually include healthy persons of 65 and older, 
they are at a much lower risk for complications than the real high risk persons 
(with comorbidity). 

Children with high risk conditions: no separate data available to support any 
recommendation. 

Pregnant women: no recommendations possible because of lack of evidence on 
efficacy and safety. 

2.4.1 Treatment  

Routine treatment with NAIs of healthy adults or children presenting with 
influenza like illness is not recommended (Grade 1A). 

The use of NAIs can only be considered on a case by case basis in high risk 
adults with comorbidity, regardless of vaccination status presenting within 48 
hours after onset of influenza like illness (Grade 2C). The evidence is however 
lacking demonstrating a reduction in complication rate in at risk adults. 

2.4.2 Prevention 

2.4.2.1 Non institutionalised circumstances  

The efficacy of NAIs has been demonstrated in 6 weeks of pre-exposure 
prophylaxis of health adults. Yet pre-exposure prophylaxis is not recommended 
in this group as the risk for complications is small and does not outweigh the 
possible side effects and the risk for development of viral resistance (Grade 1A). 

In children and persons at high risk pre-exposure prophylaxis for seasonal 
influenza is not recommended as no studies are available.  

The efficacy of NAIs has been demonstrated in the prophylaxis of healthy adults 
after contact with an influenza case. Yet post-exposure prophylaxis is not 
recommended in this group as the risk for complications is small and does not 
outweigh the possible side-effects and the risk for development of viral 
resistance (Grade 2A). 
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In frail high risk persons post-exposure prophylaxis can be considered for those 
who live in close contact with a probable influenza case AND who are not 
vaccinated, or can be considered as not well protected by vaccination because 
of immunodeficiency or in case of mismatch between the circulating and vaccine 
strains confirmed at national level. A catch-up vaccination, if appropriate, is 
recommended. Confirmation of the index case is preferable (see remarks on lab 
tests), but prophylaxis should be started as soon as possible (less than 36-48 
hours after contact with the index case) (Grade 2C). 

Pregnant women with high risk conditions: no recommendations possible 
because of lack of evidence on efficacy and safety. 

2.4.2.2 Institutionalised circumstances 

Every residence for the elderly should have a detailed intervention plan 
describing preventive and control measures to be put in place to reduce the 
impact of transmissible diseases including influenza. Together with the hygienic 
and other measures, the following recommendations should be incorporated in 
such a plan.  

Vaccination of residents and HCW is the most important preventive measure 
to take. No prophylaxis with NAIs for the health care workers is 
recommended. 

Long term pre-exposure prophylaxis without contact is not recommended in 
this context (Grade 1B). 

Post-exposure prophylaxis with oseltamivir for high risk residents, regardless of 
vaccination status after contact with a possible influenza case can be considered 
(Grade 2C). 

Confirmation of the index case is recommended, but prophylaxis should be 
started as soon as possible (less than 36-48 hours after contact with the index 
case). With a negative test-result (see remarks on lab tests) prophylaxis should 
be interrupted. 

A catch-up vaccination, if appropriate, is recommended. 

2.4.2.3 In hospitals 

The following recommendations should be incorporated in a detailed 
intervention plan for dealing with transmissible diseases, including influenza, 
within the hospital.  

Post-exposure prophylaxis for the hospitalised person at risk can be considered 
case by case. 

Confirmation of the index case is a must, but prophylaxis should be started as 
soon as possible (less than 36-48 hours after contact with the index case). With 
a negative test-result prophylaxis should be interrupted (Grade 2C). 

In high risk wards, such as transplantation units, antiviral prophylaxis can be 
considered to be given to all patients in the ward, regardless of vaccination 
status (Grade 2C). 
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3 ANTIVIRAL AGENTS IN PANDEMIC 
INFLUENZA 
First we present a literature review on efficacy and safety of antiviral agents in 
pandemic influenza. In contrast to the situation for seasonal influenza, no 
controlled trials are available. Second, we present a brief review of selected 
national pandemic plans and try to identify the rationale used for decision 
making in those plans. No analysis of the currently available modelling 
approaches was possible in the context of this rapid assessment. 

3.1 LITERATURE REVIEW 

3.1.1 Introduction 

This literature review on antiviral agents in pandemic influenza focuses on the 
effectiveness of antiviral agents to treat or prevent infections with H5N1 
influenza virus. The H5N1 virus is at present of the greatest concern for human 
health for two main reasons. First, the H5N1 virus has caused in a high 
proportion of patients hospitalized very severe disease or death. Second, there 
is a major concern that the H5N1 virus �– if given enough opportunities �– will 
develop the characteristics it needs to start another influenza pandemic. The 
virus has met all prerequisites for the start of a pandemic save one: an ability to 
spread efficiently and in a sustainable way among humans. 

However, while H5N1 is the virus of greatest concern, the possibility that other 
avian influenza viruses, known to infect humans, might cause a pandemic cannot 
be ruled out.41 

3.1.2 Methods  

The literature review is based on the following. 

First, WHO Rapid Advice Guidelines on pharmacological management of 
humans infected with avian influenza A (H5N1) virus.45 This document was 
developed in March 2006. It is based on: 

 Systematic reviews and health technology assessments according 
to the GRADE methodology 

 Data available from pre-clinical studies of H5N1 

 Expert consultation 

Second, a Medline search for additional pre-clinical studies on the effectiveness 
of antiviral agents in treatment and prevention of H5N1 infections. The following 
search strategy was used. 

 Influenza A virus, subtype H5N1 [MESH] AND antiviral agents 
[MESH] AND (models, animal [MESH] OR animal models 
[TEXT]) 

 Influenza A virus, subtype H5N1 [MESH] AND antiviral agents 
[MESH] AND (virus replication [MESH]  OR cells, culture 
[MESH]) 

Third, a comprehensive search was conducted in Medline and Embase for 
recent data on effectiveness of antiviral agents in treatment and prevention of 
pandemic flu or avian influenza, as detailed below.  
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Medline/Pubmed search strategy (search date: 11-11-2006) 

 (("Disease Outbreaks"[MeSH] OR "disease outbreak*"[TEXT] 
OR "epidemic*"[TEXT] OR "pandemic*"[TEXT]) AND 
"humans"[MeSH Terms]) AND (("Influenza, Human"[MeSH] OR 
"Influenza A Virus, H5N1 Subtype"[Mesh] OR "influenza"[TEXT] 
OR "H5N1"[TEXT] OR "avian flu"[TEXT] OR "avian 
influenza"[TEXT]) AND "humans"[MeSH Terms]) AND 
(("Antiviral Agents"[MeSH] OR "Amantadine"[MeSH] OR 
"neuraminidase inhibitor*"[TEXT] OR "Rimantadine"[MeSH] OR 
"peramivir"[Substance Name] OR "zanamivir"[Substance Name] 
OR "GS 4071"[Substance Name] OR "antiviral agent*"[TEXT] 
OR "tamiflu"[TEXT] OR "relenza"[TEXT] OR 
"oseltamivir"[TEXT] OR "zanamivir"[TEXT] OR 
"peramivir"[TEXT] OR "amantadine"[TEXT] OR 
"rimantadine"[TEXT]) AND "humans"[MeSH Terms]) AND 
"humans"[MeSH Terms] 

 Same search with "postexposure prophylaxis"[TEXT] added. 

Limits: added to Pubmed since 1-1-2006.  

Finally, references of recently published reviews were checked. 

A similar strategy was used for the search in Embase (search date 18-9-2006). 

 (('epidemic'/exp AND [humans]/lim AND [embase]/lim) OR 
('disease outbreak' AND [humans]/lim AND [embase]/lim) OR 
('disease outbreaks' AND [humans]/lim AND [embase]/lim) OR 
(epidemic* AND [humans]/lim AND [embase]/lim) OR 
(pandemic* AND [humans]/lim AND [embase]/lim)) AND 
(('influenza'/exp AND [humans]/lim AND [embase]/lim) OR 
('influenza virus a'/exp AND [humans]/lim AND [embase]/lim) 
OR (influenza AND [humans]/lim AND [embase]/lim) OR (h5n1 
AND [humans]/lim AND [embase]/lim) OR ('avian flu' AND 
[humans]/lim AND [embase]/lim) OR ('avian influenza' AND 
[humans]/lim AND [embase]/lim)) AND (('antivirus agent'/exp 
AND [humans]/lim AND [embase]/lim) OR ('amantadine'/exp 
AND [humans]/lim AND [embase]/lim) OR ('neuraminidase 
inhibitor'/exp AND [humans]/lim AND [embase]/lim) OR 
('rimantadine'/exp AND [humans]/lim AND [embase]/lim) OR 
('peramivir'/exp AND [humans]/lim AND [embase]/lim) OR 
('zanamivir'/exp AND [humans]/lim AND [embase]/lim) OR ('4 
acetamido 5 amino 3 (1 ethylpropoxy) 1 cyclohexene 1 
carboxylic acid'/exp AND [humans]/lim AND [embase]/lim) OR 
('oseltamivir'/exp AND [humans]/lim AND [embase]/lim) OR 
('antiviral agent' AND [humans]/lim AND [embase]/lim) OR 
('neuraminidase inhibitor' AND [humans]/lim AND 
[embase]/lim) OR ('neuraminidase inhibitors' AND [humans]/lim 
AND [embase]/lim) OR ('antiviral agent' AND [humans]/lim 
AND [embase]/lim) OR ('antiviral agents' AND [humans]/lim 
AND [embase]/lim) OR (tamiflu AND [humans]/lim AND 
[embase]/lim) OR (relenza AND [humans]/lim AND 
[embase]/lim) OR (oseltamivir AND [humans]/lim AND 
[embase]/lim) OR (zanamivir AND [humans]/lim AND 
[embase]/lim) OR (peramivir AND [humans]/lim AND 
[embase]/lim) OR (amantadine AND [humans]/lim AND 



26  Antiviral agents in influenza KCE reports 49 

[embase]/lim) OR (rimantidine AND [humans]/lim AND 
[embase]/lim)) 

Papers published in 2006 were checked. 

3.1.3 Results 

3.1.3.1 Effectiveness of antiviral agents in H5N1 

Randomised controlled trials. 

At the moment no controlled clinical trials are available for H5N1 patients. 
Existing evidence on the effectiveness of antiviral agents in influenza is entirely 
obtained from patients with seasonal influenza which is caused by other 
influenza virus strains. For the results of these clinical trials we refer to the 
section on seasonal influenza. 

Patient series 

Ten patients in Vietnam.46 

Five patients were treated with oseltamivir for 5 days. The antiviral treatment 
was started between day 5 and 12 after onset of illness. Two patients 
recovered, three died. In the surviving patients, therapy was started on day 5 
and day 12 respectively. The other patients started therapy on day 5 or 6. The 
other five patients not treated with oseltamivir died.  

Twelve confirmed cases in Thailand.47 

Seven patients were treated with oseltamivir. Two out of seven survived. 
Treatment tended to have been started earlier in those who survived (a median 
of 4.5 days from onset compared with 9 days for those who died), and both 
survivors received the complete 5-day course of drug, whereas only two of the 
five patients who died received the complete course. One out of five patients 
not treated with oseltamivir survived. 

Eight patients in Vietnam.12 

All were treated with oseltamivir on the day of admission (2 to 8 days after 
onset of illness). Four patients died, four survived. In two patients resistance of 
the H1N5 virus to oseltamivir was shown (cfr infra). 

Ten patients in Eastern Turkey.48 

Seven patients were treated with oseltamivir. Three patients not treated, and 
one patient treated with oseltamivir died. All patients were children. The 
surviving children were between 3 �– 9 years old, while the four fatalities were 
between 12-15 years old. 
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Pre-clinical studies of effectiveness of antiviral agents in H5N1 
infection  

Studies in animal models 

Oseltamivir prophylaxis is efficacious against lethal challenge with H5N1 virus in 
mice.49 

Viral virulence may affect the antiviral treatment schedule (higher doses and a 
longer treatment course may be necessary).49 

Survival of animals increases when treatment is started earlier: when treatment 
was delayed until 48 h after virus exposure all of the mice died, but survival was 
longer. Oseltamivir was not effective in preventing death and extending the 
length of survival when treatment began 60 h or more after virus inoculation.50 

In a model of lethal challenge in mice, zanamivir reduces lung titers of the virus 
and decreases morbidity and mortality.51 

Zanamivir protected mice from infection with H9N2 viruses (closely related to 
H5N1) and increased the mean survival day and the number of survivors 
infected with H6N1 and H5N1 viruses.52 

In vitro studies (WHO, 2006,45, unless stated otherwise) 

Oseltamivir: 

 inhibits both replication and NA of H5N1 

 H5N1 strains with high-resistance to oseltamivir were isolated 
from two patients 

Zanamivir: 

 inhibits both replication and NA of H5N1 

 no viruses with reduces sensitivity to zanamivir identified until 
now 

Amantadine, rimantadine 

 Z H5N1 viruses isolated in Vietnam and Thailand are resistant to 
amantadine53 

 31% of H5 avian strains from southeast Asia carried mutations 
making it insensitive to amantadine  

 61% of 22 influenza virus strains (not H5N1) isolated since 2003 
in Asia resistant to amantadine and rimantadine  

Other: 

 Ribavirine, viramidine: both compounds were inhibitory to all 
the influenza viruses evaluated (including H5N1) 

 H5N1 escaped antiviral activity of interferons and TNF-alpha. 

 Combinations: zanamivir, oseltamivir + amantadine: not tested in 
H5N1. In other influenza virus strains: marked reduction of 
extra-cellular virus yield. Synergism and additive effects seen at 
various concentrations. 
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3.1.3.2 Development of resistance 

Two reports12, 54 of resistance to oseltamivir of H5N1 influenza virus have been 
published.  

 A partially resistant virus strain in a 14 year old girl receiving a 
prophylactic dose of oseltamivir (75 mg/d). After starting a 
therapeutic dose the patient recovered. The virus strain stayed 
susceptible to zanamivir. 

 A high level resistant strain in a mother and 13 year old daughter 
receiving a therapeutic dose of oseltamivir (2 x 75 mg). Both 
patients died.  

3.1.4 Conclusions 

The direct data on the effectiveness of antiviral agents in patients with H5N1 
infection are sparse. In vitro and animal models show activity against the virus. 
Treatment experiences with antiviral agents in H5N1 infected patients are 
inconclusive. There are no controlled clinical trials. Evidence is predominantly 
derived from studies of infection with human influenza viruses during seasonal 
epidemics, and is thus indirect. Generalisation of results from these studies to 
H5N1 patients may not be appropriate since the majority of these studies focus 
on early treatment of uncomplicated human influenza in otherwise healthy 
adults in which infection has been acquired following human-to-human 
transmission. So far, most patients with H5N1 infection have presented late in 
the course of illness and were hospitalized after the onset of severe disease. 
Many of those infected with H5N1 virus have been children.45 

Finally there are reports that high-level resistance of H5N1 virus against 
oseltamivir can develop and cause treatment failure which should at least warn 
us not to put all eggs in one basket. 

3.2 USE OF ANTIVIRAL AGENTS IN PANDEMIC PLANS  

3.2.1 Introduction  

The World Health Organization (WHO) has developed a global influenza 
preparedness plan,55 which defines the stages of a pandemic as 
follows.follows.(http://www.cdc.gov/flu/pandemic/phases.htm) 

Interpandemic period  

 Phase 1: No new influenza virus subtypes have been detected in 
humans. An influenza virus subtype that has caused human infection may 
be present in animals. If present in animals, the risk of human infection 
or disease is considered to be low.  

 Phase 2: No new influenza virus subtypes have been detected in 
humans. However, a circulating animal influenza virus subtype poses a 
substantial risk of human disease.  
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Pandemic alert period  

 Phase 3: Human infection(s) with a new subtype but no human-to-
human spread, or at most rare instances of spread to a close contact.  

 Phase 4: Small cluster(s) with limited human-to-human transmission but 
spread is highly localized, suggesting that the virus is not well adapted to 
humans.  

 Phase 5: Larger cluster(s) but human-to-human spread still localized, 
suggesting that the virus is becoming increasingly better adapted to 
humans but may not yet be fully transmissible (substantial pandemic 
risk).  

Pandemic period  

 Phase 6: Pandemic: increased and sustained transmission in general 
population.  

Influenza experts agree that another pandemic is likely to happen but are unable 
to say when. The specific characteristics of a future pandemic virus cannot be 
predicted. Nobody knows how pathogenic a new virus would be, which age 
groups it would affect, and although the effectiveness of neuraminidase 
inhibitors (NAI) in seasonal influenza is relatively well studied, there are doubts 
as to the generalisability of the evidence from seasonal influenza to avian 
influenza.17 

In a context of such uncertainty, decisions concerning indications for antiviral 
drugs during a flu pandemic, and therefore the quantities to be stockpiled can 
only be based on assumptions as regards the forthcoming pandemic: (1) 
epidemiological assumptions, about the overall attack rate, and age-specific 
attack rates, and (2) assumptions about the effectiveness of antivirals (NAIs) to 
reduce influenza-related morbidity and mortality, and the effectiveness of 
different  strategies (prophylaxis, treatment) to decrease transmission, and 
therefore decrease the attack rate. These assumptions vary from country to 
country, taking into account the epidemiology of past pandemics, what is known 
of the few human cases of H5N1 flu (the best candidate for the next pandemic), 
and the effectiveness of NAIs in seasonal flu. 

An additional factor is the limited NAI production capacity at global level. 
Production capacity has increased recently as Roche �– the manufacturer of 
oseltamivir - announced deals with other companies to boost production. Some 
generic drug makers have also started producing their own version of 
oseltamivir, some with a sub-license from Roche, some without56. The limited 
production capacity combined with budgetary constraints, makes it a necessity 
at country level to establish priorities for the use of antiviral agents given a 
limited stockpile. 

Priorities can be defined in terms of strategy (pre-exposure prophylaxis, post-
exposure prophylaxis, and treatment), on clinical grounds (severity of the 
disease, and persons to be targeted, for instance based on their presumed risk 
for severe complications), or value judgements on their societal importance in a 
pandemic context (for instance, health care workers). Note that pre-exposure 
prophylaxis (unlike post-exposure prophylaxis) is a very resource-consuming 
strategy, as antiviral drugs need to be taken for a long time (the duration of the 
pandemic in a particular setting) and a large number of persons could potentially 
be eligible, thus rapidly depleting the stockpile. 
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Basically all pandemic plans acknowledge that they are only �‘educated guess�’ and 
include a disclaimer such as �‘�…recommendations will need to be reconsidered 
at the time of a pandemic when information on the available drug supply, 
epidemiology of disease, and impacts on society are known�’57. 

Clinical recommendations and clinical guidelines as regards the use of antiviral 
drugs during an influenza pandemic therefore depend to a large extent on non-
clinical criteria and priorities chosen by decision makers - for instance, the 
choice for a certain strategy, such as post-exposure prophylaxis to reduce 
transmission, or priorities set for treatment, given a limited stockpile. In this 
review of national pandemic plans, we focus on the most useful information for 
decision makers in Belgium, like the rationale underlying priority choices made 
in other countries. We also collected information on planned research activities 
(beyond surveillance and monitoring of resistance of the pandemic strain to 
antiviral drugs) and on evaluation of the effectiveness of antiviral treatment. 

3.2.2 Methods 

We intended to review pandemic plans from the main Western countries. 
Pandemic plans were retrieved using web addresses listed on the European 
Centre for Disease Prevention and Control (E-CDC) website58, or (for non-
European countries) through a Google search using the words �“pandemic plan 
influenza + country name�”. The research team identified the key data to be 
extracted, then developed a data extraction sheet and a framework for analysis. 
For each country data were extracted by 2 different researchers, discrepancies 
in findings (if any) were resolved through discussion.  Population data (to allow 
computing the proportion of the population covered by the stockpile, when 
possible) were found on the CIA World Fact Book59.   

We concentrated on oseltamir as the main drug stockpiled. One treatment 
course consists of 10 doses of 75 mg (2 doses*5 days), similar to one post-
exposure prophylaxis course (1 dose *10 days). The duration of a pre-exposure 
prophylaxis course will vary according to the duration of the epidemic, but for 
planning purposes is usually calculated as one dose per day for 6 or 8 weeks. 
For the sake of clarity, drug needs and stockpile are always expressed as 
�‘number of treatment courses�’ (10 doses of oseltamivir) regardless of their 
intended use (treatment or prophylaxis).  

Post-exposure prophylaxis (PEP) refers to prophylaxis among persons likely to 
have been exposed to the virus; the term �‘targeted prophylaxis�’ (TAP) is also 
sometimes used in that sense.  To avoid confusion when addressing the issue of 
prophylaxis, we will explicitly refer to pre-exposure prophylaxis, or post-
exposure prophylaxis. 

We present here only a short summary of the most significant findings, making a 
(to some extent arbitrary) selection of countries best illustrating the variety of 
possible choices in pandemic plans. A more detailed overview by country for 
the 13 countries selected can be found in Appendix 5. 
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3.2.3 Results 

3.2.3.1 Stockpile of neuraminidase inhibitors and coverage  

Table 5. Intended stockpile and coverage 

Country Population 2006 
(millions) 

N treatment 
courses (millions) 

N treatment 
courses/ 
population  

Belgium 10.4 3.0 30% 
Australia 20.3 8.75 43% 
FR 60.9 14.0 23% 
NL 16.5 5.0 30% 
Norway 4.6 1.4 30% 
SZ 7.3 3.3 46% 
UK 60.6 14.6 24% 
US 299.9 40 14% 

* Figures are rounded . FR: France, NL: the Netherlands, SZ: Switzerland, UK: United Kingdom, 
US: United States 

3.2.3.2 Choice of strategies  

Pandemic alert period (WHO phase 3 to 5) 

Most plans more or less explicitly make provision for the treatment of cases, 
and for the post-exposure prophylaxis of contacts in the �‘alert period�’ with an 
objective of early containment of the epidemic in the country. 

In Australia needs are explicitly computed for this alert period.60 Each case is 
expected to lead to post-exposure prophylaxis in 20 contacts and to justify pre-
exposure prophylaxis for 50 health care workers (HCWs) conducting �‘seek and 
contain activities�’. Containment needs during this phase are estimated to 10 % 
of the total oseltamivir drug stockpile. 

In Switzerland61 0.3% of total stockpile (10.000 / 3.3 millions treatment courses) 
is expected to be used during the pandemic alert phase.  

Pandemic period (WHO phase 6) 

Strategies chosen for the established pandemic (phase 6) show wide variation 
between countries (table 2). Australia explicitly allocates the majority of its 
stockpile to pre-exposure prophylaxis interventions, at the expenses of 
treatment, on the grounds that �‘the most recent epidemiological modeling 
shows that combined interventions, including use of antiviral drugs, could delay 
the onset of a pandemic in Australia for many months.60 

At the other extreme the UK (like Belgium) plans to treat all influenza cases 
(that is, all cases meeting the given clinical case definition for influenza, and 
meeting requirement for early initiation of treatment); it does not consider any 
prophylaxis strategy. In the UK, the rationale for treating all cases (including 
uncomplicated ones) is that this would �‘lessen the severity and duration of 
illness, reduce the need for antibiotics, and lower demand for hospital care�’.62 
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Table 6. Strategies for antiviral use during an established influenza 
pandemic and percent of intended stockpile allocated to the 
strategy.* Selected countries. 

Country Pre-exposure  
prophylaxis (%) 

Post-exposure 
prophylaxis (%) 

Treatment 
(%) 

Belgium No - No - Yes 100% 
France No - No - Yes 100% 
The 
Netherlands 

No - Yes - Control  outbreak 
(institutions) 

- Yes  

Norway Exposed HCWs,  ? No ? Yes  
UK No - No - Yes 100% 
Switzerland Exposed HCWs 31% No  Yes 59% 
Australia Health / safety work, high risk 

of exposure (e.g. core of 
HCWs)  

65% Yes (persons with 
lower risk of exposure) 

10% Yes 10% 

US HCWs Emergency dept, ICU 12% Yes - Control  outbreak 
(institutions) 

5% Yes 83% 

Canada HCWs ? Yes - Control  outbreak 
(institutions) 

? Yes ? 

HCWs: health care workers.  ICU: intensive care unit. * Percentages: it was not always possible 
to separate the amount of stockpile used during the alert phase;  data are not  directly 
comparable across countries and are only indicative.  

The rationale used for prioritizing health care workers are  

 they are at increased risk of acquiring infection and/or passing it 
to vulnerable patients (UK, Australia, US),  

 they perform essential services (UK, Australia, US), and  

 their availability reduces morbidity and mortality (Australia, 
Canada) 63. 

3.2.3.3 Treatment with antiviral drugs: eligibility criteria and priority setting  

In some countries, priority lists for treatment are established.   

Table 7. Patients with influenza*: criteria to be eligible for antiviral 
treatment. Selected countries. 

Country Clinical criteria: patients  Societal utility Other/ Comment 
 Hospitalised At high 

risk 
HCWs Others  

Belgium Treatment of all cases intended 
Australia Limited number of cases (10% of stockpile = 0.87 millions treatment= treatment for   4% 

of population), within a trial; no more defined 
US Yes Yes Yes  Pandemic health 

responders, public safety, 
decision makers 

Canada Yes Yes Yes Essential service workers 

No treatment of 
ambulatory cases (if 
not in a listed 
category) 
- 

UK Treatment of all cases intended, but priority to HCWs if stockpile not sufficient 
SW Treatment of all cases intended  
NL  Treatment of all cases intended, priority to patients at high risk, HCWs, hospitalized 

patients if stockpile not sufficient 
NL: the Netherlands. SZ: Switzerland. US: United States. UK: United Kingdom 
* patients meeting given case-definition for influenza. HCWs: health care workers. 
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The Canadian pandemic plan provides clear and detailed clinical guidelines for 
patient assessment and eligibility for antiviral treatment.64 

3.2.3.4 Research 

The necessity for monitoring the development of resistance to antiviral drugs is 
widely acknowledged in all plans.  

All plans also underscore the need for an evaluation of the strategies chosen 
(for instance, effectiveness of treatment in reducing morbidity and mortality), 
and some announce their intention to develop study protocols in that respect. 
In Australia, a limited number of influenza cases will be treated, all within a trial, 
and the choice of who will be treated will be based on how best treated 
patients can be enrolled in the research protocol and contribute to increasing 
knowledge, rather than on clinical criteria.  

Some countries (like the US) also include basic research (like testing new 
treatment protocols, or developing new drugs) in their research plans.  

3.2.3.5 An example: priority setting in the US. 

The US pandemic plan57 is an example of clarity and transparency in its priority 
setting exercise (table 8). Total antiviral needs have been computed to 133 
millions courses but the recommended stockpile is only 40 millions courses, 
enough to cover priority groups 1-7, and therefore explicitly excludes 
treatment for outpatients who do not fall in a particularly category listed 
elsewhere (36% of all needs) , and prophylaxis for health care workers, even 
those directly in patient contact (24% of all needs). 
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Table 8. Antiviral Drug Priority Group Recommendations in the United States 57.  

 
Group Strategy Needs (million 

courses) % 
Rationale  

1 Patients admitted to hospital*** T 7.50 6% Medical practice and ethics: treat those with serious illness and who 
are most likely to die. 

2 Health care workers (HCWs)  with direct patient contact, emergency medical service (EMS) 
providers 

T 2.40 2% HCWs needed for quality medical care.  

3 Highest risk outpatients (immunocompromised persons and pregnant women) T 0.70 1% Groups at greatest risk of hospitalization and death  
4 Pandemic health responders (public health, vaccinators, vaccine and antiviral manufacturers), 

public safety (police, fire, corrections), government decision-makers 
T 0.90 1% Groups are critical for an effective public health response to a 

pandemic. 
5 Increased risk outpatients�— children 12-23 months old, persons >65 yrs old, and persons with 

underlying medical conditions 
T 22.40 17% Groups are at high risk for hospitalization and death. 

6 Outbreak response in nursing homes and other residential settings PEP 
(+T) 

2.00 2% Strategy is effective in stopping outbreaks; vaccination priorities do not 
include nursing home residents. 

7 HCWs in emergency departments, intensive care units, dialysis centers, and EMS providers P 4.80 4% Groups most critical to effective healthcare response. Prevention of 
absenteeism. ST
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8 Pandemic societal responders (e.g., critical infrastructure groups as defined in the vaccine 
priorities) and HCW without direct patient contact 

T 2.70 2% These groups have impact on maintaining health, implementing a 
pandemic response, and maintaining societal functions 

9 Other outpatients T 47.30 36% Includes others who develop influenza and do not fall within the above 
groups 

10 Highest risk outpatients P 10.00 8% Prevents illness in the highest risk groups for hospitalization and death 
11 Other HCWs with direct patient contact P 32.00 24% Prevention would best reduce absenteeism and preserve optimal 

function 

 

 Total needs   133 100%   
*Strategy: Treatment (T) requires a total of 10 capsules and is defined as 1 course. Post-exposure prophylaxis (PEP) also requires a single course. Pre-exposure prophylaxis (P) 
is assumed to require 40 capsules (4 courses) though more may be needed if community outbreaks last for a longer period. ***There are no data on the effectiveness of 
treatment at hospitalization. If stockpiled antiviral drug supplies are very limited, the priority of this group could be reconsidered based on the epidemiology of the pandemic 
and any additional data on effectiveness in this population. 
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3.2.3.6 Situation in Belgium 

Stockpile 

In Belgium, stockpiling of NAIs sufficient for 30% of the population was started 
based on a recommendation by the High Council of Health for Belgium. The 
model published by Longini65 was used in the decision making. Whereas post-
exposure prophylaxis was considered at early stages of the pandemic, the 
stockpiled NAIs were aimed for therapeutic use only during the phase 6 of the 
pandemic. The reasons for this choice were economic, the uncertainty about 
possible side-effects of continued use of NAI during more than 6 weeks, as well 
as ethical dilemma�’s (which subgroup of the population has the right to use NA 
prophylactically, and which not?). The planned stockpile consists of 2.7 million 
treatment courses of oseltamivir and 0.3 million treatment courses of zanamivir. 
This amount of NAIs should be sufficient to treat all ill people in the country. 
Treatment with zanamivir may be appropriate, eg in case an influenza strain 
resistant to oseltamivir is being spread during the pandemic.  

Mathematical model 

In the preparation phase and during the course of a pandemic, it is important to 
be able to estimate a projection of the number of people that will fall ill because 
of influenza, the number of consultations of primary care physicians, the number 
of hospital admissions, the number of fatalities, etc.). Using different preventive 
and therapeutic interventions, the authorities can try to have a positive impact 
on a pandemic. A mathematical model has to take a number of variables into 
account. The current INFLUBEL 2.0 simulation model (M. Van Ranst, University 
of Leuven), makes age- and risk group-specific assumptions about the attack 
rate, basic reproduction number, and virulence parameters of a novel pandemic 
strain, and allows to simulate a pandemic in a definable population with a 
definable social interaction matrix. It allows for simulation of intervention with 
vaccines and antiviral agents. 

3.2.4 Discussion 

3.2.4.1 Comparison of strategic choices between countries, and their impact on the 
estimation of antiviral needs. 

The two most striking findings of this review of national pandemic plans are 

 the wide variation in choices made for the allocation of antiviral 
drugs during an influenza pandemic beyond the containment 
phase, and 

 the wide variation in degree of transparency in this resource 
allocation exercise. 

Some countries give priority to treatment of all patients and have planned their 
stockpile almost exclusively on this basis (Belgium, France, UK, the Netherlands, 
for instance); no prophylaxis strategies (pre or post) are included in their 
planning beyond the alert phase.  This option has the merit of being simple and 
clear, but not necessarily the most effective, or cost-effective. Clinical guidelines 
can be very simple (treat all those meeting the clinical case-definition for 
influenza). Needs are easy to compute, and the stockpile (number of treatments 
as a proportion of the population) approximately corresponds to the expected 
attack rate (25-30%).  
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Other countries -  like the US and Canada �– explicitly intend to limit treatment 
to pre-specified categories of patients based on severity criteria, value 
judgments on their societal utility (for instance, hospitalized patients, or patients 
with pre-existing risk of complicated influenza, health care workers). In addition 
some groups can be eligible for post-exposure prophylaxis (residents in 
institutions), with an epidemiological rationale �– outbreak prevention - or pre-
exposure prophylaxis with a societal utility rationale (HCWs in intensive care 
units). This strategy is less costly. Of all the countries reviewed, the US has the 
lowest stockpile relative to its population (14%).  Guidelines become more 
sophisticated as they must include algorithms and a precise identification of 
those eligible for treatment (see Canadian clinical guidelines).  Detailed priority 
setting is required. 

By contrast, Australia is the only country (reviewed here) which has chosen to 
allocate the largest proportion of its antiviral resources to pre-exposure 
prophylaxis strategies, with a rationale of containment and delaying the spread 
of the disease. Only a minority of the influenza patients will be treated, and the 
rationale for treatment will be contribution to research, rather than a clinical 
one. Switzerland combines both objectives of containment and treatment of all 
cases. Australia and Switzerland have the largest stockpile of all countries 
reviewed (43% and 46% of their population, respectively). 

3.2.4.2 Ethical and socio-cultural considerations in priority setting for pandemic 
influenza   

There are ethical, political, and public health implications in deciding who 
receives potentially life-saving interventions.63 A recent study analyzed in details 
the processes of priority setting for vaccine and antiviral drugs and carried out 
an exhaustive and extensive review of national preparedness plans for 
influenza.63 It found that only 2 out of 25 English-language plans that prioritize at 
least one pharmaceutical intervention, referred to consultations with ethicists. 
The wide variation in allocation decisions that was observed (priority lists for 
vaccines or antiviral drugs) was attributed not only to differences in the 
interpretation of evidence, but also to socio-cultural factors (for instance, the 
decision to prioritize children for vaccine, against WHO recommendations). 

A recent WHO document discusses several ethical points of relevance for the 
pandemic situation (http://www.who.int/ethics/influenza_project/en/index.html). 

3.2.4.3 The impact of different strategies for mitigating an influenza pandemic: result 
from modeling studies 

National influenza pandemic preparedness plans currently focus on reducing the 
impact associated with a constant attack rate, rather than on reducing 
transmission.66 However recent studies based on mathematical and 
epidemiological modeling have tried to measure the effectiveness of several 
strategies (and combination of strategies) to mitigate the impact of a pandemic 
influenza.66-68 These models take into account a wide range of epidemiological, 
operational, and clinical parameters. For instance, the treatment of a 
symptomatic individual is assumed to reduce infectiousness by 60% from the 
point in time drug is first taken.67 

The supplemental information of the publication by Ferguson et al.67 provides 
details of such a simulation. It shows results for particular combinations of 
strategies. For example, the (early) treatment of 90% of the cases, and post-
exposure prophylaxis of 90% of household contacts, combined with household 
quarantine of cases and contacts (70% complying) and reactive workplace 
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closure (10% closed) could reduce the attack rate by 50% (from 34% to 17%) 
for an antiviral stockpile of 42% of the population. The results are sensitive to 
R0 (the basic reproductive number, or the average number of secondary cases 
generated by an index case) and to the timing of treatment. 

3.2.5 Conclusions 

An analysis of national pandemic plans for influenza has shown a large variation 
in the strategic decisions made for the use of antiviral drugs during a flu 
pandemic, ranging from treatment-for-all cases only, to most of the resources 
being allocated within a containment objective. These choices have 
consequences in terms of the quantities of drugs needed, and for clinical 
guidelines. 

In the case of pandemic flu, it is not the (meager) clinical evidence that will drive 
clinical guidelines. Rather clinical guidelines derive from strategic choices made 
by decision makers trying to make the best use of available resources. The 
variability of choices made in different countries can be explained by the basic 
uncertainty surrounding the forthcoming influenza pandemic, socio-cultural 
factors, and resources available. 

Current scientific thinking now revolves about the results of complex 
mathematical modeling exercises and the possibility to reduce transmission and 
decrease the attack rate with different combination of strategies including early 
treatment of cases and post-exposure prophylaxis of household members. The 
application of such models to the Belgian situation and the possible impact on 
recommendations on the use of antiviral agents remains to be investigated. 

Strategic choices for the allocation of antiviral drugs, whatever they are (choice 
of a strategy: treatment, and/or pre or post exposure prophylaxis, priorities for 
allocation) need to be explicit, and their rationale provided. Given the ethical, 
political, and public health implications in deciding who receives potentially life-
saving interventions,63 ethical advise should support decision making.  
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4 APPENDICES 

4.1 APPENDIX 1. SEARCH RESULTS OF ANTIVIRAL AGENTS 
IN SEASONAL INFLUENZA 

Between September 1st and 15th  2006 the mentioned databases and website 
were searched for the available literature. The search was focused on the 
literature with the highest level of evidence being meta-analyses, systematic 
reviews and randomised controlled trials. 

The guidelines searched via the world wide web were consulted in that same 
period.  

4.1.1 Search for trials, meta-analyses and systematic reviews 

Publications from Medline, Cochrane Central Register of Controlled Trials 
(CCTR), GlaxoSmithKline clinical trial register were searched. 

The first step in the literature search is the listing of the most appropriate 
search terms for this topic. The research team came to the following terms  

Table A1.1.  Search terms 

Seasonal influenza and antiviral drugs 
Zanamivir 
Oseltamivir 
Neuraminidase inhibitors 
Influenza 

 

Depending on the databases searched those terms were translated into the 
appropriate MeSH terms and/ or keywords. 

A table with all the references of this search is available in table A1.2  

4.1.1.1 Search in Pubmed 

 

 

4.1.1.2 Cochrane Central Register of Controlled Trials <3rd Quarter 2006>) 

The results of the search in the Cochrane Central Register of Controlled Trials 
were compared with the results from the Pubmed search. Only additional 
articles not found in the Pubmed search were withheld. 

MEDLINE/PUBMED neuraminidase inhibitors in seasonal influenza 

Search terms 

"Neuraminidase/antagonists and inhibitors"[MAJR] OR 
("zanamivir"[Substance Name] OR zanamivir[Text Word]) OR ("GS 
4071"[Substance Name] OR oseltamivir[Text Word]) AND (Meta-
Analysis[ptyp] OR Randomized Controlled Trial[ptyp]) 

TOTAL 66 articles 
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Cochrane Central Register of Controlled Trials <3rd 
Quarter 2006>) 

 

Search terms oseltamivir.mp. 
TOTAL 41 
Not found in Pubmed 10 
Search terms zanamivir.mp. 
TOTAL 45 
Not found in Pubmed 9 

4.1.1.3 Cochrane reviews 

The Cochrane collaboration makes via its website www.cochrane.org 
systematic reviews available on several topics. By searching on topic �“Acute 
Respiratory Infections Review Group�” and selecting Influenza Prevention and 
Treatment �– neuraminidase inhibitors, 2 systematic reviews were retrieved.14,69 

4.1.1.4 GlaxoSmithKline clinical trial register  

Available at http://ctr.glaxowellcome.co.uk/Summary/zanamivir/studylist.asp 

In September 2006, 21 clinical trials were made available for consultation on the 
website. Of these 15 were phase III clinical trails. Not all of the studies have 
been published in peer reviewed journals. In this register we found 2 published 
trials15, 30 not retrieved in the previous search of Pubmed and Cochrane Central 
Register of Controlled. 
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Table A1.2: References of the literature search in Pubmed, CCTR, GSK trial register with reason for exclusion 

Title Exclusion Reason for 
 exclusion 

Randomised trial of efficacy and safety of inhaled zanamivir in treatment of influenza A and B virus 
infections. The MIST (Management of Influenza in the Southern Hemisphere Trialists) Study Group. 
Lancet. 1998 Dec 12;352(9144):1877-81. 

  

Aoki FY, Fleming DM, Griffin AD, Lacey LA, Edmundson S. Impact of zanamivir treatment on 
productivity, health status and healthcare resource use in patients with influenza. Zanamivir Study 
Group. Pharmacoeconomics. 2000 Feb;17(2):187-95. 

  

Boivin G, Goyette N, Hardy I, Aoki F, Wagner A, Trottier S. Rapid antiviral effect of inhaled zanamivir 
in the treatment of naturally occurring influenza in otherwise healthy adults. J Infect Dis. 2000 
Apr;181(4):1471-4. 

  

Hayden FG, Atmar RL, Schilling M, Johnson C, Poretz D, Paar D, et al. Use of the selective oral 
neuraminidase inhibitor oseltamivir to prevent influenza. N Engl J Med. 1999 Oct 28;341(18):1336-43. 

  

Hayden FG, Belshe R, Villanueva C, Lanno R, Hughes C, Small I, et al. Management of influenza in 
households: a prospective, randomized comparison of oseltamivir treatment with or without 
postexposure prophylaxis. J Infect Dis. 2004 Feb 1;189(3):440-9. 

  

Hayden FG, Osterhaus AD, Treanor JJ, Fleming DM, Aoki FY, Nicholson KG, et al. Efficacy and safety 
of the neuraminidase inhibitor zanamivir in the treatment of influenzavirus infections. GG167 Influenza 
Study Group. N Engl J Med. 1997 Sep 25;337(13):874-8 

  

Kaiser L, Henry D, Flack NP, Keene O, Hayden FG. Short-term treatment with zanamivir to prevent 
influenza: results of a placebo-controlled study. Clin Infect Dis. 2000 Mar;30(3):587-9. 

  

Kaiser L, Wat C, Mills T, Mahoney P, Ward P, Hayden F. Impact of oseltamivir treatment on influenza-
related lower respiratory tract complications and hospitalizations. Arch Intern Med. 2003 Jul 
28;163(14):1667-72. 

  

Kashiwagi S, Kudoh S, Watanabe A, Yoshimura I. [Efficacy and safety of the selective oral neuraminidase 
inhibitor oseltamivir for prophylaxis against influenza--placebo-controlled double-blind multicenter 
phase III trial]. Kansenshogaku Zasshi. 2000 Dec;74(12):1062-76. 

  

Li L, Cai B, Wang M, Zhu Y. [A multicenter study of efficacy and safety of oseltamivir in treatment of 
naturally acquired influenza]. Zhonghua Nei Ke Za Zhi. 2001 Dec;40(12):838-42. 
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Title Exclusion Reason for 
 exclusion 

Li L, Cai B, Wang M, Zhu Y. A double-blind, randomized, placebo-controlled multicenter study of 
oseltamivir phosphate for treatment of influenza infection in China. Chin Med J (Engl). 2003 
Jan;116(1):44-8. 

  

Makela MJ, Pauksens K, Rostila T, Fleming DM, Man CY, Keene ON, et al. Clinical efficacy and safety of 
the orally inhaled neuraminidase inhibitor zanamivir in the treatment of influenza: a randomized, 
double-blind, placebo-controlled European study. J Infect. 2000 Jan;40(1):42-8. 

  

Matsumoto K, Ogawa N, Nerome K, Numazaki Y, Kawakami Y, Shirato K, et al. Safety and efficacy of 
the neuraminidase inhibitor zanamivir in treating influenza virus infection in adults: results from Japan. 
GG167 Group. Antivir Ther. 1999;4(2):61-8. 

  

Monto AS, Fleming DM, Henry D, de Groot R, Makela M, Klein T, et al. Efficacy and safety of the 
neuraminidase inhibitor zanamivirin the treatment of influenza A and B virus infections. J Infect Dis. 
1999 Aug;180(2):254-61. 

  

Monto AS, Robinson DP, Herlocher ML, Hinson JM, Jr., Elliott MJ, Crisp A. Zanamivir in the prevention 
of influenza among healthy adults: a randomized controlled trial. Jama. 1999 Jul 7;282(1):31-5. 

  

Nicholson KG, Aoki FY, Osterhaus AD, Trottier S, Carewicz O, Mercier CH, et al. Efficacy and safety 
of oseltamivir in treatment of acute influenza: a randomised controlled trial. Neuraminidase Inhibitor 
Flu Treatment Investigator Group. Lancet. 2000 May 27;355(9218):1845-50. 

  

Puhakka T, Lehti H, Vainionpaa R, Jormanainen V, Pulkkinen M, Sharp S, et al. Zanamivir: a significant 
reduction in viral load during treatment in military conscripts with influenza. Scand J Infect Dis. 
2003;35(1):52-8. 

  

Treanor JJ, Hayden FG, Vrooman PS, Barbarash R, Bettis R, Riff D, et al. Efficacy and safety of the oral 
neuraminidase inhibitor oseltamivir in treating acute influenza: a randomized controlled trial. US Oral 
Neuraminidase Study Group. Jama. 2000 Feb 23; 283(8):1016-24. 

  

Welliver R, Monto AS, Carewicz O, Schatteman E, Hassman M, Hedrick J, et al. Effectiveness of 
oseltamivir in preventing influenza in household contacts: a randomized controlled trial. Jama. 2001 Feb 
14;285(6):748-54. 

  

Barroso L, Treanor J, Gubareva L, Hayden FG. Efficacy and tolerability of the oral neuraminidase 
inhibitor peramivir in experimental human influenza: randomized, controlled trials for prophylaxis and 
treatment. Antivir Ther. 2005;10(8):901-10. 

exclusion Experimental 

Boivin G, Osterhaus AD, Gaudreau A, Jackson HC, Groen J, Ward P. Role of picornaviruses in flu-like exclusion No efficacy study 
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Title Exclusion Reason for 
 exclusion 

illnesses of adults enrolled in an oseltamivir treatment study who had no evidence of influenza virus 
infection. J Clin Microbiol. 2002 Feb;40(2):330-4. 
Calfee DP, Peng AW, Hussey EK, Lobo M, Hayden FG. Safety and efficacy of once daily intranasal 
zanamivir in preventing experimental human influenza A infection. Antivir Ther. 1999;4(3):143-9. 

exclusion Experimental 

Cass LM, Brown J, Pickford M, Fayinka S, Newman SP, Johansson CJ, et al. Pharmacoscintigraphic 
evaluation of lung deposition of inhaled zanamivir in healthy volunteers. Clin Pharmacokinet. 1999;36 
Suppl 1:21-31. 

exclusion Volunteers 

Cass LM, Efthymiopoulos C, Bye A. Pharmacokinetics of zanamivir after intravenous, oral, inhaled or 
intranasal administration to healthy volunteers. Clin Pharmacokinet. 1999;36 Suppl 1:1-11. 

exclusion Pharmacokinetics 

Cass LM, Efthymiopoulos C, Marsh J, Bye A. Effect of renal impairment on the pharmacokinetics of 
intravenous zanamivir. Clin Pharmacokinet. 1999;36 Suppl 1:13-9. 

exclusion Pharmacokinetics 

Cass LM, Gunawardena KA, Macmahon MM, Bye A. Pulmonary function and airway responsiveness in 
mild to moderate asthmatics given repeated inhaled doses of zanamivir. Respir Med. 2000 
Feb;94(2):166-73. 

exclusion No clinical outcomes 

Cooper NJ, Sutton AJ, Abrams KR, Wailoo A, Turner D, Nicholson KG. Effectiveness of neuraminidase 
inhibitors in treatment and prevention of influenza A and B: systematic review and meta-analyses of 
randomised controlled trials. Bmj. 2003 Jun 7;326(7401):1235. 

  

Cox RJ, Mykkeltvedt E, Sjursen H, Haaheim LR. The effect of zanamivir treatment on the early immune 
response to influenza vaccination. Vaccine. 2001 Sep 14;19(32):4743-9. 

  

Deng WW, Li QY, Zhong NS. [A multicenter study of efficacy and safety of oseltamivir in the 
treatment of suspected influenza patients]. Zhonghua Yi Xue Za Zhi. 2004 Dec 17;84(24):2132-6. 

exclusion Article in Chinese 

Diggory P, Fernandez C, Humphrey A, Jones V, Murphy M. Comparison of elderly people's technique in 
using two dry powder inhalers to deliver zanamivir: randomised controlled trial. Bmj. 2001 Mar 
10;322(7286):577-9. 

exclusion No clinical outcome 

Fritz RS, Hayden FG, Calfee DP, Cass LM, Peng AW, Alvord WG, et al. Nasal cytokine and chemokine 
responses in experimental influenza A virus infection: results of a placebo-controlled trial of 
intravenous zanamivir treatment. J Infect Dis. 1999 Sep;180(3):586-93 

exclusion No clinical outcome, 
experimental 

Gubareva LV, Kaiser L, Matrosovich MN, Soo-Hoo Y, Hayden FG. Selection of influenza virus mutants 
in experimentally infected volunteers treated with oseltamivir. J Infect Dis. 2001 Feb 15;183(4):523-31. 

exclusion Experimental 
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Title Exclusion Reason for 
 exclusion 

Hayden FG, Gubareva LV, Monto AS, Klein TC, Elliot MJ, Hammond JM, et al. Inhaled zanamivir for the 
prevention of influenza in families. Zanamivir Family Study Group. N Engl J Med. 2000 Nov 
2;343(18):1282-9. 

  

Hayden FG, Jennings L, Robson R, Schiff G, Jackson H, Rana B, et al. Oral oseltamivir in human 
experimental influenza B infection. Antivir Ther. 2000 Sep;5(3):205-13. 

exclusion Experimental influenza 

Hayden FG, Treanor JJ, Betts RF, Lobo M, Esinhart JD, Hussey EK. Safety and efficacy of the 
neuraminidase inhibitor GG167 in experimental human influenza. Jama. 1996 Jan 24-31;275(4):295-9. 

exclusion Experimental 

Hayden FG, Treanor JJ, Fritz RS, Lobo M, Betts RF, Miller M, et al. Use of the oral neuraminidase 
inhibitor oseltamivir in experimental human influenza: randomized controlled trials for prevention and 
treatment. Jama. 1999 Oct 6;282(13):1240-6. 

exclusion Experimental 

Hedrick JA, Barzilai A, Behre U, Henderson FW, Hammond J, Reilly L, et al. Zanamivir for treatment of 
symptomatic influenza A and B infection in children five to twelve years of age: a randomized controlled 
trial. Pediatr Infect Dis J. 2000 May;19(5):410-7. 

  

Hill G, Cihlar T, Oo C, Ho ES, Prior K, Wiltshire H, et al. The anti-influenza drug oseltamivir exhibits 
low potential to induce pharmacokinetic drug interactions via renal secretion-correlation of in vivo and 
in vitro studies. Drug Metab Dispos. 2002 Jan;30(1):13-9. 

exclusion Pharmacokinetics 

Hu SL, Lin JT, Yu XZ, Wang AX, Zhu JH, Cui DJ, et al. [Cost effectiveness analysis of oseltamivir 
phosphorus in the treatment of influenza]. Zhonghua Yi Xue Za Zhi. 2004 Oct 2;84(19):1664-7. 

exclusion Article in Chinese, not 
applicable in Belgian context 

Ison MG, Gnann JW, Jr., Nagy-Agren S, Treannor J, Paya C, Steigbigel R, et al. Safety and efficacy of 
nebulized zanamivir in hospitalized patients with serious influenza. Antivir Ther. 2003 Jun;8(3):183-90. 

  

Johnston SL, Ferrero F, Garcia ML, Dutkowski R. Oral oseltamivir improves pulmonary function and 
reduces exacerbation frequency for influenza-infected children with asthma. Pediatr Infect Dis J. 2005 
Mar;24(3):225-32. 

  

Kaiser L, Fritz RS, Straus SE, Gubareva L, Hayden FG. Symptom pathogenesis during acute influenza: 
interleukin-6 and other cytokine responses. J Med Virol. 2001 Jul;64(3):262-8. 

exclusion Immune response, no clinical 
outcomes 

Kaiser L, Keene ON, Hammond JM, Elliott M, Hayden FG. Impact of zanamivir on antibiotic use for 
respiratory events following acute influenza in adolescents and adults. Arch Intern Med. 2000 Nov 
27;160(21):3234-40. 

  

Lalezari J, Campion K, Keene O, Silagy C. Zanamivir for the treatment of influenza A and B infection in 
high-risk patients: a pooled analysis of randomized controlled trials. Arch Intern Med. 2001 Jan 
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Title Exclusion Reason for 
 exclusion 

22;161(2):212-7. 
Lin JT, Yu XZ, Cui DJ, Chen XY, Zhu JH, Wang YZ, et al. A multicentre, randomized, controlled trial 
of oseltamivir in the treatment of influenza in a high-risk Chinese population. Curr Med Res Opin. 2006 
Jan;22(1):75-82. 

  

Massarella JW, He GZ, Dorr A, Nieforth K, Ward P, Brown A. The pharmacokinetics and tolerability 
of the oral neuraminidase inhibitor oseltamivir (Ro 64-0796/GS4104) in healthy adult and elderly 
volunteers. J Clin Pharmacol. 2000 Aug;40(8):836-43. 

exclusion Pharmacokinetics 

Mauskopf JA, Cates SC, Griffin AD, Neighbors DM, Lamb SC, Rutherford C. Cost effectiveness of 
zanamivir for the treatment of influenza in a high risk population in Australia. Pharmacoeconomics. 
2000 Jun;17(6):611-20. 

exclusion Cost-effectiveness in other 
countries difficult to 
extrapolate 

Monto AS, Pichichero ME, Blanckenberg SJ, Ruuskanen O, Cooper C, Fleming DM, et al. Zanamivir 
prophylaxis: an effective strategy for the prevention of influenza types A and B within households. J 
Infect Dis. 2002 Dec 1;186(11):1582-8. 

  

Monto AS, Webster A, Keene O. Randomized, placebo-controlled studies of inhaled zanamivir in the 
treatment of influenza A and B: pooled efficacy analysis. J Antimicrob Chemother. 1999 Nov;44 Suppl 
B:23-9. 

  

Oo C, Barrett J, Hill G, Mann J, Dorr A, Dutkowski R, et al. Pharmacokinetics and dosage 
recommendations for an oseltamivir oral suspension for the treatment of influenza in children. Paediatr 
Drugs. 2001;3(3):229-36. 

exclusion Pharmacokinetics 

Oo C, Snell P, Barrett J, Dorr A, Liu B, Wilding I. Pharmacokinetics and delivery of the anti-influenza 
prodrug oseltamivir to the small intestine and colon using site-specific delivery capsules. Int J Pharm. 
2003 May 12;257(1-2):297-9. 

exclusion Pharmacokinetics 

Peng AW, Hussey EK, Moore KH. A population pharmacokinetic analysis of zanamivir in subjects with 
experimental and naturally occurring influenza: effects of formulation and route of administration. J Clin 
Pharmacol. 2000 Mar;40(3):242-9. 

exclusion Pharmacokinetics 

Peng AW, Milleri S, Stein DS. Direct measurement of the anti-influenza agent zanamivir in the 
respiratory tract following inhalation. Antimicrob Agents Chemother. 2000 Jul;44(7):1974-6. 

exclusion No clinical outcome 

Peters PH, Jr., Gravenstein S, Norwood P, De Bock V, Van Couter A, Gibbens M, et al. Long-term use 
of oseltamivir for the prophylaxis of influenza in a vaccinated frail older population. J Am Geriatr Soc. 
2001 Aug;49(8):1025-31. 
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Title Exclusion Reason for 
 exclusion 

Sato M, Hosoya M, Kato K, Suzuki H. Viral shedding in children with influenza virus infections treated 
with neuraminidase inhibitors. Pediatr Infect Dis J. 2005 Oct;24(10):931-2. 

  

Schilling M, Povinelli L, Krause P, Gravenstein M, Ambrozaitis A, Jones HH, et al. Efficacy of zanamivir 
for chemoprophylaxis of nursing home influenza outbreaks. Vaccine. 1998 Nov;16(18):1771-4. 

  

Snell P, Oo C, Dorr A, Barrett J. Lack of pharmacokinetic interaction between the oral anti-influenza 
neuraminidase inhibitor prodrug oseltamivir and antacids. Br J Clin Pharmacol. 2002 Oct;54(4):372-7. 

exclusion Pharmacokinetics 

Turner D, Wailoo A, Nicholson K, Cooper N, Sutton A, Abrams K. Systematic review and economic 
decision modelling for the prevention and treatment of influenza A and B. Health Technol Assess. 
2003;7(35):iii-iv, xi-xiii, 1-170. 

  

Vallee JP. [Flu and antiviral agents....]. Presse Med. 2000 Jan 22;29(2):84-5.   
Walker JB, Hussey EK, Treanor JJ, Montalvo A, Jr., Hayden FG. Effects of the neuraminidase inhibitor 
zanamavir on otologic manifestations of experimental human influenza. J Infect Dis. 1997 
Dec;176(6):1417-22. 

exclusion  Experimental influenza 

Webster A, Boyce M, Edmundson S, Miller I. Coadministration of orally inhaled zanamivir with 
inactivated trivalent influenza vaccine does not adversely affect the production of antihaemagglutinin 
antibodies in the serum of healthy volunteers. Clin Pharmacokinetic.1999;36 Suppl 1:51-8. 

  

Whitley RJ, Hayden FG, Reisinger KS, Young N, Dutkowski R, Ipe D, et al. Oral oseltamivir treatment 
of influenza in children. Pediatr Infect Dis J. 2001 Feb;20(2):127-33. 

  

Zambon M, Hays J, Webster A, Newman R, Keene O. Diagnosis of influenza in the community: 
relationship of clinical diagnosis to confirmed virological, serologic, or molecular detection of influenza. 
Arch Intern Med. 2001 Sep 24;161(17):2116-22. 

exclusion Not on antiviral drugs 

Jefferson T, Demicheli V, Rivetti D, Jones M, Di Pietrantonj C, Rivetti A. Antivirals for influenza in 
healthy adults: systematic review. Lancet. 2006 Jan 28;367(9507):303-13. 

  

Lin JT, Yu XZ, Cui DJ, Chen XY, Zhu JH, Wang YZ, et al. [A multicenter randomized controlled study 
of the efficacy and safety of oseltamivir in the treatment of influenza in a high risk population]. 
Zhonghua Jie He He Hu Xi Za Zhi. 2004 Jul;27(7):455-9. 

exclusion In Chinese; published in English 
in Curr Med Res Opin. 2006 
Jan;22(1):75-82. 

Calfee DP, Peng AW, Hussey EK, Lobo M, Hayden FG. Safety and efficacy of once daily intranasal 
zanamivir in preventing experimental human influenza A infection Antimicrob Agents Chemother. 1999 
Jul;43(7):1616-20 

exclusion Experimental, also published in 
Antivir Ther. 1999;4(3):143-9. 
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Title Exclusion Reason for 
 exclusion 

Bardsley-Elliot A NS. Oseltamivir. Drugs. 1999. 58(5):851-60. exclusion No original study 
Hayden F, Reisinger K, Withley R. The impact of oseltamivir treatment on upper and lower respiratory 
tract complications of acute influenza in chilrdren. The European respiratory journal : official journal of 
the European Society for Clinical Respiratory Physiology. 2000;16(Suppl 31). 

exclusion Same study as 28 

Kashiwagi S, Kudoh S, Watanabe A. [Clinical efficacy and safety of the selective oral neuraminidase 
inhibitor oseltamivir in treating acute influenza--placebo-controlled double-blind multicenter phase III 
trial]. [Japanese]. Kansenshogaku Zasshi Journal of the Japanese Association for Infectious Diseases. 
1044;74(12):1044-61. 

exclusion Is second part of the trail 
already reported on in70 

Lin J et al. A multicenter study of efficacy and safety of oseltamivir in the treatment of influenza in the 
high risk population [Abstract]. Respirology. 2004;9(Suppl). 

exclusion Only abstract. Published as 71 

Martin C, Mahoney P. Oral oseltamivir reduces illness and is safe in patients with chronic cardiac and 
/or respiratory disease. The European respiratory journal : official journal of the European Society for 
Clinical Respiratory Physiology. 2000; 16(Suppl 31). 

exclusion Abstract only 

Oo C, Barret J. Lack of pharmacokinetic interaction between the oral anti-influenza prodrug 
oseltamivir and aspirin. Antimicrobial Agents & Chemotherapy. 1993; 46(6):1993-5. 

exclusion Experimental �– volunteers 

Pappas D, Owen Hendley J. Otitis media. A scholarly review of the evidence. Minerva pediatrica. 2003; 
55(5):407-14. 

exclusion Not on antiviral drugs 

Singh S, Barghoorn J. Bagdonas A. Clinical benfits with oseltamivir in treating influenza in adult 
populations: results of a pooled and subgroup analysis. Clinical Drug Investigation. 2003; 23(9):561-9. 

  

Tan W. A Randomized, Double-blinded and Controlled Clinical Evaluation of Oseltamivir in the 
Treatment of Influenza. Clinical Medical Journal of China. 2002; 9(5):528-31. 

exclusion No abstract �– in chinese 

Whitley Rj, Reisinger K. S. Hayden F. G. Oral oseltamivir is effective and safe in the treatment of 
influenza virus infections in children. The European respiratory journal : official journal of the European 
Society for Clinical Respiratory Physiology. 2000. 16(Suppl 31). 

exclusion Is published in 28 

Yanagawa Y, Ogura M. Fujimoto E. Effects and cost of glycyrrhizin in the treatment of upper 
respiratory tract infections in members of the Japanese maritime self-defense force: preliminary report 
of a prospective, randomized, double-blind, controlled, parallel-group, alternate-day treatment 
assignment clinical trial. Current Therapeutic Research, Clinical & Experimental. 2004; 65(1):26-33. 

exclusion Not on study subject 

Anonymous. Zanamivir: a second look. Still no tangible impact on influenza. Prescrire international. 
2001.10(56):175-7. 
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Title Exclusion Reason for 
 exclusion 

Berger W. Effect of inhaled zanamivir on pulmonary function and illness duration in asthma and/or 
chronic obstructive pulmonary disease copd patients with influenza. Annals of allergy, asthma & 
immunology : official publication of the American College of Allergy, Asthma, & Immunology Vol. 2001 
86 

  

Calfee D. Protective efficacy of reduced frequency dosing of intranasal Zanamivir in experimental 
human influenza. 38th Interscience Conference of Antimicrobial Agents and Chemotherapy. 1998. 

exclusion Experimental 

Calfee D. Safety and efficacy of intravenous zanamivir in preventing experimental human influenza A 
virus infection. Antimicrobial agents and chemotherapy. 1616 43(7):1616-20. 

exclusion Pharmacokinetics 

Campion. Randomised trial of efficacy and safety of inhaled zanamivir in treatment of influenza A and B 
virus infections. Lancet. 352(9144):1877-81. 

exclusion Double; same study as 72 

Fleming D, et al. 'High Risk" and Otherwise Healthy Patients Demonstrate Alleviation of Influenza 
Symptoms 2.5 Days Earlier Following Inhaled Zanamivir Treatment (abstract). Infectious Diseases 
Society of America. 1998. 

  

Hirji Z. Utility of zanamivir for chemoprophylaxis of concomitant influenza A and B in a complex 
continuing-care population. Canada communicable disease report = Releve des maladies transmissibles 
au Canada. 2001. 27(3):21-4. 

exclusion No RCT study design 

Murphy Kr Efficacy and safety of inhaled zanamivir for the treatment of influenza in patients with 
asthma or chronic obstructive pulmonary disease: A double-blind, randomised, placebo-controlled, 
multicentre study. Clinical Drug Investigation. 2000;20(5):337-49. 

  

Silagy C, et al. Impact of Zanamivir on Health Status, Productivity and Health Care Resource Use in 
Patients with Influenza (abstract). Infectious Diseases Society of America. 1998. 

exclusion Same as 72 

Matheson, NJ. Symmonds-Abrahams, M. Sheikh, A. Shepperd, S. Harnden, A. Neuraminidase inhibitors 
for preventing and treating influenza in children. [Systematic Review] Cochrane Acute Respiratory 
Infections Group Cochrane Database of Systematic Reviews. 2006 Issue 4 

  

Ambrozaitis A VEG, Rubinstein E. Inhaled zanamivir versus placebo for the prevention of influenza 
outbreaks in an unvaccinated long-term care population. J AM GERIATR SOC 2001;49(4):S130-S1. 

  

Ambrozaitis A, Gravenstein S, van Essen GA, et al. Inhaled Zanamivir Versus Placebo for the 
Prevention of Influenza Outbreaks in an Unvaccinated Long-term Care Population. Journal of the 
American Medical Directors Association. 2005 Nov-Dec;6(6):367-74. 
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4.1.2 Search for guidelines 

4.1.2.1 Search in Pubmed 

MEDLINE/PUBMED neuraminidase inhibitors in seasonal influenza 

Search terms 
"GS 4071"[Substance Name] OR oseltamivir[Text Word]) OR ("zanamivir"[Substance Name] OR zanamivir[Text Word]) 
AND Practice Guideline[ptyp] 

TOTAL 6 references 
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Table A1.3: Results of search in Pubmed for practice guidelines on use of NAIs in seasonal influenza with reason for exclusion 

Practice guidelines in Pubmed  Exclusion Reason for exclusion 
Statement on influenza vaccination for the 2005-2006 season. An advisory committee statement. Can 
Commun Dis Rep. 2005 Jun 1531(ACS-6):1-30. no  
Barnett D. Clinical effectiveness and cost effectiveness of zanamivir (Relenza): translating the evidence 
into clinical practice, a National Institute for Clinical Excellence view. Philos Trans R Soc Lond B Biol 
Sci. 2001 Dec 29;356(1416):1899-903. yes Double with NICE guidelines on the topic 
Bridges CB, Fukuda K, Uyeki TM, Cox NJ, Singleton JA. Prevention and control of influenza. 
Recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR Recomm 
Rep. 2002 Apr 12;51(RR-3):1-31. yes Too old/ newer version to search for 
Preboth M. ACIP releases guidelines on the prevention and control of influenza. Advisory Committee 
on Immunization Practices. Am Fam Physician. 2001 Oct 1; 64(7):1270, 2-5. yes Too old, based on ACIP recommendation 
Tablan OC, Anderson LJ, Besser R, Bridges C, Hajjeh R. Guidelines for preventing health-care--
associated pneumonia, 2003: recommendations of CDC and the Healthcare Infection Control 
Practices Advisory Committee. MMWR Recomm Rep. 2004 Mar 26;53(RR-3):1-36. yes Not on research topic 
Wutzler P, Kossow KD, Lode H, Ruf BR, Scholz H, Vogel GE. Antiviral treatment and prophylaxis of 
influenza in primary care: German recommendations. J Clin Virol. 2004 Oct 31(2):84-91. no  
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4.1.2.2 Guidelines search from our neighbouring countries and international guideline 
developers 

Via the world wide web guidelines were searched on the topic. Not all of our 
neighbouring countries have guidance on the appropriate use of antiviral drugs 
in seasonal influenza. Hereunder a list of the guidelines with comments on 
relevance to the research question. 

Belgium 

Preventie van Influenza. Aanbeveling voor geode medische praktijkvoering. 
Domus Medica 2005 (www.domusmedica.be) 

The Netherlands 

GR: pandemie plan: Antivirale middelen bij een grieppandemie: no information 
on seasonal influenza 

http://www.gr.nl/adviezen.php?ID=909 

LCI: Landelijke Coordinatiestructuur Infectieziektenbestrijding 

Protocol infectieziekten: Influenza 

http://www.infectieziekten.info/index.php3 

Nederlands Huisartsengenootschap (NHG) 

 NHG-standpunt �‘Voorschrijven van virusremmers bij 
(vogel)griep�’ �– oktober 2005 
http://nhg.artsennet.nl/content/resources/AMGATE_6059_104_
TICH_L710416610/AMGATE_6059_104_TICH_R16101155054
7557 

 NHG-standpunt �‘Wat te doen bij influenza door het Fujian-virus? 
�– December 2003�’ 
http://nhg.artsennet.nl/content/resources//AMGATE_6059_104_
TICH_R127659868430694 

 Standaard Influenza �‘Influenza en Influenzavaccinatie�’ �– 
December 1996: no information on use of NAIs 
http://nhg.artsennet.nl/upload/104/standaarden/M35/start.htm 

Germany 

Wutzler P, Kossow KD, Lode H, Ruf BR, Scholz H, Vogel GE. Antiviral 
treatment and prophylaxis of influenza in primary care: German 
recommendations. J Clin Virol. 2004 Oct 31(2):84-91. 

Luxemburg 

http://www.ms.etat.lu/MIN_SANT/Publication/Grippe/recommandations.htm: no 
information on the use of antivirals 
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France 

 Institut de veille sanitaire 
http://www.invs.sante.fr/surveillance/grippe_dossier/default.htm 

 Guidance on procedures to be followed in a long term care 
facility are made available by the High Commissioner of Public 
Hygiene of the French Republic 
http://www.sante.gouv.fr/htm/dossiers/grippe_collectivite/protoc
ole.htm 

 Haute Autorité de Santé : no information on the use of antivirals 
http://www.anaes.fr/anaes/anaesparametrage.nsf/Page?ReadForm
&Section=/anaes/anaesparametrage.nsf/accueilpresentation?readf
orm&Defaut=y& 

UK 

 NICE: Flu prevention - amantadine and oseltamivir: 
http://www.nice.org.uk/page.aspx?o=TA67; Flu treatment - 
zanamivir (review), amantadine and oseltamivir: 
http://www.nice.org.uk/guidance/TA58 

 SIGN: no information: http://www.sign.ac.uk/ 

New Zealand 

New Zealand Guidelines Group: no information 
http://www.nzgg.org.nz/index.cfm?screensize=other&ScreenResSet=yes&CFTO
KEN 

CDC 

http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5510a1.htm 

WHO 

http://www.who.int/mediacentre/factsheets/fs211/en/ 

4.1.2.3 Additional references obtained using INAHTA/GIN network (request for 
information by KCE). 

Canadian Agency for Drugs and Technologies in Health (CADTH) 

 Oseltamivir and Zanamivir for the Prevention of Influenza �– 
August 31, 2006 

 Neuraminidase inhibitors and M2 channel blockers for the 
prophylaxis and treatment of influenza �– April 27, 2006: not a 
recommendation 

 

Uhnoo I, Linde A, Pauksens K, Lindberg A, Eriksson M, Norrby R; Swedish 
Consensus Group. Treatment and prevention of influenza: Swedish 
recommendations.Scand J Infect Dis. 2003;35(1):3-11. 
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Table A1.4: Results of the guideline search without excluded guidelines 

Guidelines on use of neuraminidase inhibitors in seasonal influenza 
Statement on influenza vaccination for the 2005-2006 season. An advisory committee statement. Can Commun Dis Rep. 2005 Jun 15 31(ACS-6):1-30 
LCI: Landelijke Coordinatiestructuur Infectieziektenbestrijding, Nederland -  Protocol infectieziekten: Influenza 
http://www.infectieziekten.info/index.php3 
Nederlands Huisartsen Genootschap: NHG-standpunt �‘Voorschrijven van virusremmers bij (vogel)griep�’ �– oktober 2005 
http://nhg.artsennet.nl/content/resources/AMGATE_6059_104_TICH_L710416610/AMGATE_6059_104_TICH_R161011550547557 
Nederlands Huisartsen Genootschap: NHG-standpunt �‘Wat te doen bij influenza door het Fujian-virus? �– December 2003 
http://nhg.artsennet.nl/content/resources//AMGATE_6059_104_TICH_R127659868430694 
France - Grippe saisonnière  
http://www.invs.sante.fr/surveillance/grippe_dossier/default.htm 
UK - NICE  
Flu prevention -Amantadine and oseltamivir 2003 
http://www.nice.org.uk/page.aspx?o=TA67 
Flu treatment - zanamivir - amantadine - oseltamivir update 2005 
http://www.nice.org.uk/guidance/TA58 
CDC 
http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5510a1.htm 
WHO 
http://www.who.int/mediacentre/factsheets/fs211/en/ 
Canadian Agency for Drugs and Technologies in Health (CADTH) Oseltamivir and Zanamivir for the Prevention of Influenza �– August 31, 2006 
Germany  
Wutzler P, Kossow KD, Lode H, Ruf BR, Scholz H, Vogel GE. Antiviral treatment and prophylaxis of influenza in primary care: German recommendations. J Clin Virol. 2004 
Oct. 31(2):84-91. 
Uhnoo I, Linde A, Pauksens K, Lindberg A, Eriksson M, Norrby R; Swedish  Consensus Group. Treatment and prevention of influenza: Swedish recommendations.   Scand J 
Infect Dis. 2003;35(1):3-11. 
Govaerts F, Van de Vyver N, Pilaet A. Preventie van Influenza. Aanbeveling voor goede medische praktijkvoering. Domus Medica. 2005. 
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4.2 APPENDIX 2. QUALITY APPRAISAL OF THE RCTS AND THE META-ANALYSES 

Table A2.1. Results of the search for RCTs and MA with quality appraisal information (RCTs appraised by Turner and 
Matheson were not re-appraised by the research team) 

Reference 

Quality appraisal in 
Jefferson or Matheson 

(between brackets if after 
appraisal status changed) 

Quality appraisal by 
research group and 
reason for not valid 

Randomised trial of efficacy and safety of inhaled zanamivir in treatment of influenza 
A and B virus infections. The MIST (Management of Influenza in the Southern 
Hemisphere Trialists) Study Group. Lancet. 1998 Dec 12;352(9144):1877-81. 

Yes  

Aoki FY, Fleming DM, Griffin AD. Impact of zanamivir treatment on productivity, 
health status and healthcare resource use in patients with influenza. Zanamivir Study 
Group. Pharmacoeconomics. 2000 Feb;17(2):187-95. 

Yes  

Boivin G, Goyette N, Hardy I. Rapid antiviral effect of inhaled zanamivir in the 
treatment of naturally occurring influenza in otherwise healthy adults. J Infect Dis. 
2000 Apr;181(4):1471-4. 

Yes  

Hayden FG, Atmar RL, Schilling M. Use of the selective oral neuraminidase inhibitor 
oseltamivir to prevent influenza. N Engl J Med. 1999 Oct 28;341(18):1336-43. 

Yes  

Hayden FG, Belshe R, Villanueva C. Management of influenza in households: a 
prospective, randomized comparison of oseltamivir treatment with or without 
postexposure prophylaxis. J Infect Dis. 2004 Feb 1;189(3):440-9. 

Yes  

Hayden FG, Osterhaus AD, Treanor JJ. Efficacy and safety of the neuraminidase 
inhibitor zanamivir in the treatment of influenzavirus infections. GG167 Influenza 
Study Group. N Engl J Med. 1997 Sep 25;337(13):874-8 

Yes  

Kaiser L, Henry D, Flack NP. Short-term treatment with zanamivir to prevent 
influenza: results of a placebo-controlled study. Clin Infect Dis. 2000 Mar;30(3):587-
9. 

Yes  

Kaiser L, Wat C, Mills T. Impact of oseltamivir treatment on influenza-related lower 
respiratory tract complications and hospitalizations. Arch Intern Med. 2003 Jul 

Yes  
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Reference 

Quality appraisal in 
Jefferson or Matheson 

(between brackets if after 
appraisal status changed) 

Quality appraisal by 
research group and 
reason for not valid 

28;163(14):1667-72. 
Kashiwagi S, Kudoh S, Watanabe A. [Efficacy and safety of the selective oral 
neuraminidase inhibitor oseltamivir for prophylaxis against influenza--placebo-
controlled double-blind multicenter phase III trial]. Kansenshogaku Zasshi. 2000 
Dec;74 (12):1062-76. 

Yes  

Li L, Cai B, Wang M, Zhu Y. [A multicenter study of efficacy and safety of oseltamivir 
in treatment of naturally acquired influenza]. Zhonghua Nei Ke Za Zhi. 2001 
Dec;40(12):838-42. 

Yes  

Makela MJ, Pauksens K, Rostila T. Clinical efficacy and safety of the orally inhaled 
neuraminidase inhibitor zanamivir in the treatment of influenza: a randomized, 
double-blind, placebo-controlled European study. J Infect. 2000 Jan;40(1):42-8. 

Yes  

Matsumoto K, Ogawa N, Nerome K. Safety and efficacy of the neuraminidase 
inhibitor zanamivir in treating influenza virus infection in adults: results from Japan. 
GG167 Group. Antivir Ther. 1999;4(2):61-8. 

Yes  

Monto AS, Fleming DM, Henry D. Efficacy and safety of the neuraminidase inhibitor 
zanamivirin the treatment of influenza A and B virus infections. J Infect Dis. 1999 
Aug;180(2):254-61. 

Yes  

Monto AS, Robinson DP, Herlocher ML. Zanamivir in the prevention of influenza 
among healthy adults: a randomized controlled trial. Jama. 1999 Jul 7;282(1):31-5. 

Yes  
 

Nicholson KG, Aoki FY, Osterhaus AD. Efficacy and safety of oseltamivir in 
treatment of acute influenza: a randomised controlled trial. Neuraminidase Inhibitor 
Flu Treatment Investigator Group. Lancet. 2000 May 27;355(9218):1845-50. 

Yes  

Puhakka T, Lehti H, Vainionpaa R. Zanamivir: a significant reduction in viral load 
during treatment in military conscripts with influenza. Scand J Infect Dis. 
2003;35(1):52-8. 

Yes  

Treanor JJ, Hayden FG, Vrooman PS. Efficacy and safety of the oral neuraminidase 
inhibitor oseltamivir in treating acute influenza: a randomized controlled trial. US 
Oral Neuraminidase Study Group. JAMA. 2000 Feb 23;283(8):1016-24. 

Yes  
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Reference 

Quality appraisal in 
Jefferson or Matheson 

(between brackets if after 
appraisal status changed) 

Quality appraisal by 
research group and 
reason for not valid 

Welliver R, Monto AS, Carewicz O. Effectiveness of oseltamivir in preventing 
influenza in household contacts: a randomized controlled trial. Jama. 2001 Feb 
14;285(6):748-54. 

Yes  

Cooper NJ, Sutton AJ, Abrams KR. Effectiveness of neuraminidase inhibitors in 
treatment and prevention of influenza A and B: systematic review and meta-analyses 
of randomised controlled trials. BMJ. 2003 Jun 7;326(7401):1235 

No valid 

Cox RJ, Mykkeltvedt E, Sjursen H, Haaheim LR. The effect of zanamivir treatment on 
the early immune response to influenza vaccination. Vaccine. 2001 Sep 
14;19(32):4743-9. 

No background information 

Deng WW, Li QY, Zhong NS. [A multicenter study of efficacy and safety of 
oseltamivir in the treatment of suspected influenza patients]. Zhonghua Yi Xue Za 
Zhi. 2004 Dec 17;84(24):2132-6. 

No Not valid 

Hayden FG, Gubareva LV, Monto AS. Inhaled zanamivir for the prevention of 
influenza in families. Zanamivir Family Study Group. N Engl J Med. 2000 Nov 
2;343(18):1282-9. 

No (yes) 
Valid, based on study NAI 
30010 

Hedrick JA, Barzilai A, Behre U. Zanamivir for treatment of symptomatic influenza A 
and B infection in children five to twelve years of age: a randomized controlled trial. 
Pediatr Infect Dis J. 2000 May;19(5):410-7. 

No (yes, is study NAI 30028 
in Turner) 

Valid 

Ison MG, Gnann JW, Jr., Nagy-Agren S. Safety and efficacy of nebulized zanamivir in 
hospitalized patients with serious influenza. Antivir Ther. 2003 Jun;8(3):183-90. 

No 
Not valid; intervention drug 
not commercialised 

Johnston SL, Ferrero F, Garcia ML. Oral oseltamivir improves pulmonary function 
and reduces exacerbation frequency for influenza-infected children with asthma. 
Pediatr Infect Dis J. 2005 Mar;24(3):225-32. 

No (yes, in Matheson) 
Valid study but underpowered 
to show significant results on 
primary outcomes 

Kaiser L, Keene ON, Hammond JM. Impact of zanamivir on antibiotic use for 
respiratory events following acute influenza in adolescents and adults. Arch Intern 
Med. 2000 Nov 27;160(21):3234-40. 

No 
not valid; no systematic 
literature search, no quality 
appraisal of included studies,  

Lalezari J, Campion K, Keene O. Zanamivir for the treatment of influenza A and B 
infection in high-risk patients: a pooled analysis of randomized controlled trials. Arch 

No 
not valid; no systematic 
literature search; no quality 
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Reference 

Quality appraisal in 
Jefferson or Matheson 

(between brackets if after 
appraisal status changed) 

Quality appraisal by 
research group and 
reason for not valid 

Intern Med. 2001 Jan 22;161(2):212-7. appraisal of included studies 
Lin JT, Yu XZ, Cui DJ, Chen XY. A multicentre, randomized, controlled trial of 
oseltamivir in the treatment of influenza in a high-risk Chinese population. Curr Med 
Res Opin. 2006 Jan;22(1):75-82. 

No Not valid, open label 

Monto AS, Pichichero ME, Blanckenberg SJ. Zanamivir prophylaxis: an effective 
strategy for the prevention of influenza types A and B within households. J Infect Dis. 
2002 Dec 1;186(11):1582-8. 

No (yes, publication based on 
study n° 30031 in Turner) 

Valid 

Monto AS, Webster A, Keene O. Randomized, placebo-controlled studies of inhaled 
zanamivir in the treatment of influenza A and B: pooled efficacy analysis. J Antimicrob 
Chemother. 1999 Nov;44 Suppl B:23-9. 

No Not valid, no randomisation 
of the patients pooled 

Peters PH, Jr., Gravenstein S, Norwood P, De Bock V. Long-term use of oseltamivir 
for the prophylaxis of influenza in a vaccinated frail older population. J Am Geriatr 
Soc. 2001 Aug;49(8):1025-31. 

No (yes, in Turner study WV 
15825) 

valid 

Sato M, Hosoya M, Kato K, Suzuki H. Viral shedding in children with influenza virus 
infections treated with neuraminidase inhibitors. Pediatr Infect Dis J. 2005 
Oct;24(10):931-2. 

No 
Background information; no 
data-extraction possible 

Schilling M, Povinelli L, Krause P. Efficacy of zanamivir for chemoprophylaxis of 
nursing home influenza outbreaks. Vaccine. 1998 Nov;16(18):1771-4. 

No Not valid, no RCT 

Turner D, Wailoo A, Nicholson K, Cooper N, Sutton A, Abrams K. Systematic 
review and economic decision modelling for the prevention and treatment of 
influenza A and B. Health Technol Assess. 2003;7(35):iii-iv, xi-xiii, 1-170. 

No Valid, same as study 73 

Vallee JP. [Flu and antiviral agents....]. Presse Med. 2000 Jan 22;29(2):84-5. No Not valid, no RCT 
Webster A, Boyce M, Edmundson S, Miller I. Coadministration of orally inhaled 
zanamivir with inactivated trivalent influenza vaccine does not adversely affect the 
production of antihaemagglutinin antibodies in the serum of healthy volunteers. Clin 
Pharmacokinet. 1999;36 Suppl 1:51-8. 

No 
Not valid, no design for 
efficacy outcome (Phase I 
study) 

Whitley RJ, Hayden FG, Reisinger KS. Oral oseltamivir treatment of influenza in 
children. Pediatr Infect Dis J. 2001 Feb;20(2):127-33. 

Yes  
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Reference 

Quality appraisal in 
Jefferson or Matheson 

(between brackets if after 
appraisal status changed) 

Quality appraisal by 
research group and 
reason for not valid 

Matheson, NJ. Symmonds-Abrahams. Neuraminidase inhibitors for preventing and 
treating influenza in children. Cochrane Database of Syst Rev. 2003(3):CD002744 

No valid 

Jefferson T, Demicheli V, Rivetti D, Jones M, Di Pietrantonj C, Rivetti A. Antivirals 
for influenza in healthy adults: systematic review. Lancet. 2006 Jan 28;367(9507):303-
13. 

No Valid 

Anonymous. Zanamivir: a second look. Still no tangible impact on influenza. Prescrire 
international. 2001;10(56):175-7. 

No Not valid, no RCT 

Berger W. Effect of inhaled zanamivir on pulmonary function and illness duration in 
asthma and/or chronic obstructive pulmonary disease copd patients with influenza. 
Annals of allergy, asthma & immunology : official publication of the American College 
of Allergy, Asthma, & Immunology Vol. 2001 86 

No 
Not valid, insufficient 
information for data-
extraction 

Fleming D, et al. 'High Risk" and Otherwise Healthy Patients Demonstrate Alleviation 
of Influenza Symptoms 2.5 Days Earlier Following Inhaled Zanamivir Treatment 
(abstract). Infectious Diseases Society of America. 1998. 

No 
Double publication is same as 
74 

Ambrozaitis A, Van Essen G, Rubinstein E. Inhaled zanamivir versus placebo for the 
prevention of influenza outbreaks in an unvaccinated long-term care population. J Am 
Geriatr Soc 2001;49(4):S130-S1. 

No 
Valid but doubtful clinical 
relevance as on not 
vaccinated population 

Silagy C. Impact of Zanamivir on Health Status, Productivity and Health Care 
Resource Use in Patients with Influenza (abstract). Infectious Diseases Society of 
America. 1998. 

No 
Double publication, same 
study as 72 

Murphy K. Efficacy and safety of inhaled zanamivir for the treatment of influenza in 
patients with asthma or chronic obstructive pulmonary disease: A double-blind, 
randomised, placebo-controlled, multicentre study. Clinical Drug Investigation. 
2000;20(5):337-49. 

No (yes, in Turner study NAI 
30008) 

Valid 

Singh S, Barghoorn J. Bagdonas A. Clinical benfits with oseltamivir in treating 
influenza in adult populations: results of a pooled and subgroup analysis. Clinical Drug 
Investigation. 2003; 23(9):561-9. 

No 
more recent MA analyses 
available 

Ambrozaitis A, Gravenstein S, van Essen GA. Inhaled Zanamivir Versus Placebo for No Not found  before deadline 
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Reference 

Quality appraisal in 
Jefferson or Matheson 

(between brackets if after 
appraisal status changed) 

Quality appraisal by 
research group and 
reason for not valid 

the Prevention of Influenza Outbreaks in an Unvaccinated Long-term Care 
Population. Journal of the American Medical Directors Association. 2005 Nov-
Dec;6(6):367-74. 

(made available by the 
company after the deadline) 
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4.3 APPENDIX 3. QUALITY APPRAISAL OF THE GUIDELINES 

# 
GUIDELINE 

NAME 
PUBLISHER DATE AGREE INSTRUMENT: standardized domain SCORES 

        Domain 
1 

Domain 2 Domain 3 Domain 4 Domain 5 Domain 6 

        
Scope 

and 
purpose 

Stakeholder 
involvement 

Rigour of 
development 

Clarity and 
presentation 

Applicability 
Editorial 

independence 

RECOMMENDATION 
  

1 

Statement on 
influenza 
Vaccination for the 
2006 - 2007 season 

CCDR - Public Health 
Agency Canada 

 2006 61%   7%       Unsure 

2 

Treatment and 
Prevention of 
Influenza: Swedish 
Recommendations 

Uhnoo I, Linde A, 
Pauksens K, Lindberg A, 
Eriksson M, Norrby R. 
Swedish 
Recommendations. Scan 
J Infect Dis 35:3-11, 
2003 

 2003 89%   24%       to be recommended 

3 

Flu Treatment - 
Zanamivir (review), 
amantadine and 
oseltamivir 

NHS - NICE. Issue Date 
February 2003 - Review 
Date 2006 

 Reviewed in 
2006 

56%   38%       unsure recommendation 

4 
Flu Prevention- 
Amantadine and 
oseltamivir 

NHS - NICE. Issue Date 
September 2003 - 
Review Date August 
2006 

 Reviewed in 
2006 

56%   24%       unsure recommendation 

5 

Oseltamivir and 
Zanamivir for the 
prevention of 
Influenza 

Canadian Agency for 
Drugs and Technologies 
in Health - Health 
Technology Inquiry 
Service. August 31e 
2006 

August 31st 
2006 

100%   76%       recommended 

6 

Prevention and 
Control of 
Influenza. 
Recommendations 
of the Advisory 
Committee on 

Department of Health 
and Human Services 
CDC Atlanta. MMWR 

July 28, 2006 72%   21%       unsure recommendation 
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# 
GUIDELINE 

NAME 
PUBLISHER DATE AGREE INSTRUMENT: standardized domain SCORES 

        Domain 
1 

Domain 2 Domain 3 Domain 4 Domain 5 Domain 6 

        
Scope 

and 
purpose 

Stakeholder 
involvement 

Rigour of 
development 

Clarity and 
presentation 

Applicability 
Editorial 

independence 

RECOMMENDATION 
  

Immunization 
Practices.  

7 Influenza 
World Health 
Organisation Factsheet 
N°211 

Revised 
March 2003 

0%   0%       not recommended 

8 
Protocol 
infectieziekten: 
Influenza 

Landelijke 
Coordinatiestructuur 
infectieziektenbestrijding 

February 
2003  
AnnexIV 
February 
2004 

39%   14%       unsure recommendation 

9 Grippe saisonnière 

Institut de veille 
sanitaire - Ministère de 
la Santé et des 
Solidarités - France 

Updated: 15 
September 
2006 

17%   0%       not recommended 

  

Protocole de mise 
en place de la 
chimio-prophylaxie 
dans une 
collectivité de 
personnes à risque 
lors d�’une épidémie 
de grippe, en 
période de 
circulation du virus 
grippal 

  

Complement 
to circular  
N° 444 of 17 
Septembre, 
17th 2004 

              

10 

Antiviral treatment 
and prophylaxis of 
influenza in primary 
care: German 
recommendations 

Wutzler P et al. Journal 
of Clinical Virology 31 
(2004) 84-91 

May 2004 44%   12%       not recommended 
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# 
GUIDELINE 

NAME 
PUBLISHER DATE AGREE INSTRUMENT: standardized domain SCORES 

        Domain 
1 

Domain 2 Domain 3 Domain 4 Domain 5 Domain 6 

        
Scope 

and 
purpose 

Stakeholder 
involvement 

Rigour of 
development 

Clarity and 
presentation 

Applicability 
Editorial 

independence 

RECOMMENDATION 
  

11 

NHG-Standpunt 
'Voorschrijven van 
virusremmers bij 
(vogel)griep 

Nederlands Huisartsen 
Genootschap 

October 
2005 

no scoring 
done 

  no scoring done         

12 
Preventie van 
influenza 

Domus Medica 2005 96%  87%     
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4.4 APPENDIX 4. EVIDENCE TABLES FOR THE RCTS 

Table A4.1.  Characteristics and results of zanamivir treatment trials 

Trial 
Data source +  extra 

information 
Jadad 
score 

Patient characteristics 
Trial design arms (no. of 

patients in each arm) 

Treatment 
duration 

(days) 

Follow-up 
(days) 

              

NAIA2005 
NAIB2005 

Considered as one 
trial.75 

4 

Previously healthy adults of at least 13 
years of age. Present within 48 hours 
after onset of symptoms. Influenza was 
confirmed to be circulating before 
recruitment started in each centre. There 
were no �‘high-risk�’ individuals. vaccinated 
individuals were excluded from the study  

144 placebo (inhaled + intranasal) 
132 10 mg inhaled + placebo 
intranasal twice daily  
141 10 mg inhaled + 6.4 mg 
intranasal twice daily  

5 28 

NAIB2007  
[Ref.: GlaxoSmithKline 
database]  

2 

At least 13, 16 or 18 years old 
(depending on centre). Present within 48 
hours after onset of symptoms. Note 
that ~13% of participants considered 
�‘high risk�’  

183 placebo  
188 10 mg inhaled twice daily  
183 10 mg inhaled + 6.4 mg 
intranasal twice daily  

5 5 

NAIA2008 
NAIB2008 

Considered as one trial. 
Placebo group is 2 
combined arms of 
placebo twice and 
placebo four times 
daily. 22 

4 
Previously healthy persons at least 13 or 
18 years old (depending on centre). 
Present within 48 hours after onset of 
symptoms. Note that 13% of participants 
considered �‘high risk�’. 0.8% of the study 
population were vaccinated  

422 Placebo  
419 10 mg inhaled + 6.4 mg 
intranasal twice daily  
415 10 mg inhaled + 6.4 mg 
intranasal four times daily  

5 21 
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Table A4.1.  Characteristics and results of zanamivir treatment trials 

Trial 
Data source +  extra 

information 
Jadad 
score 

Patient characteristics 
Trial design arms (no. of 

patients in each arm) 

Treatment 
duration 

(days) 

Follow-up 
(days) 

       

NAIB3001  MIST-group72 5 

Previously healthy persons at least 12 
years old. Present within 36 hours after 
onset of symptoms. Influenza activity in 
area confirmed. Recruitment started 
when influenza activity was seen to be 
increasing. Note that 17% of participants 
considered �‘high risk�’. 6% of the study 
population were vaccinated  

228 placebo  
227 10 mg inhaled twice daily  

5 28 

NAIA3002 
[Ref.: GlaxoSmithKline 
database]  

2 

Previously healthy persons at least 12 
years old. Present within 48 hours after 
onset of symptoms. Note that 14% of 
participants considered �‘high risk�’.  

365 placebo  
412 10 mg inhaled twice daily  

5 28 

NAIB3002  Makela et al., 74 5 

At least 12 years old. Present within 48 
hours after onset of symptoms. 
Recruitment started when influenza was 
known to be circulating locally. Note that 
9% of participants considered �‘high risk�’. 
4% of the study population were 
vaccinated  

182 placebo  
174 10 mg inhaled twice daily  

5 28 

NAI30008  Murphy et al., 26 5 
Persons with asthma or COPD, at least 
12 years old. Recruitment started when 

263 placebo  
262 10 mg inhaled twice daily  

5 28 
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Table A4.1.  Characteristics and results of zanamivir treatment trials 

Trial 
Data source +  extra 

information 
Jadad 
score 

Patient characteristics 
Trial design arms (no. of 

patients in each arm) 

Treatment 
duration 

(days) 

Follow-up 
(days) 

   influenza was known to be circulating in 
the community. Present within 36 hours 
after onset of symptoms. 23% of the 
study population were vaccinated  

   

NAI30009  Hedrick et al., 27 3 

Previously healthy children 5�–12 years 
old. Present within 36 hours after onset 
of symptoms. Recruitment started when 
influenza was known to be circulating in 
the community. Influenza was confirmed 
to be circulating before recruitment 
started in each centre. Note that 8% of 
participants considered �‘high risk�’. 2% of 
study population were vaccinated  

247 placebo  
224 10 mg inhaled twice daily  

5 28 

NAI30010  

Analysis of index cases 
from a study set up to 
examine the prevention 
of transmission of 
influenza A and B 
within families  Hayden 
et al., 76 

3 

Eligible families were those with two to 
five members, including at least one adult 
and at least one child between 5 and 17 
years old. Once laboratory confirmed 
influenza activity had been documented in 
the community, families in which one 
member contracted an ILI (the �‘index 
case�’) began to take the study drug. The 
treatment trial consisted of the �‘index 
cases�’ only. Present within 36 hours after 
onset of symptoms. Note that 7% of 
participants considered �‘high risk�’. 10% of 
the study population were vaccinated  

158 placebo 163 10 mg inhaled 
twice daily  

5 28 
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Table A4.2.  Characteristics and results of zanamivir treatment trials 

Trial Median number of days to the alleviation of symptoms for 
�‘healthy�’ individuals (ITT group)  

Median number of days to the alleviation of symptoms for 
�‘healthy�’ individuals in the zanamivir treatment trials (influenza 

positive group)  
    Placebo Median 

(SE) 
Inhaled 10 mg b.d. 
Median (SE) 

Inhaled 10 mg b.d. and 
intranasal Median (SE) 

Inhaled 10 mg b.d. 
vs placebo Median 
difference (95% 
CI)  

  Placebo Median (SE) Inhaled 10 mg b.d. 
Median (SE) 

Inhaled 10 mg b.d. and 
intranasal Median (SE) 

Inhaled 10 mg b.d. 
vs placebo Median 
difference (95% 
CI)  

  [N = 144; R = 134]  [N = 132; R = 123]  [N = 141; R = NDA]      [N = 89; R = 83]  [N = 85; R = 80]  [N = NDA; R = NDA]    
Published  5.0 (NDA)  5.0 (NDA)  4.0 (NDA)  NDA  Published  NDA  NDA  NDA  NDA  

NAIA2005 
NAIB2005 

Published 
re-analysis  

4.5 (0.3)  3.5 (0.3)  NDA  �–1.0 (�–1.8 to �–0.2)  Published 
re-
analysis  

4.5 (0.5)  3.5 (0.3) NDA  �–1.0 (�–2.6 to 0.6)  

  [N = 159; R = 35]  [N = 165; R = 57]  [N = NDA; R = NDA]      [N = 101; R = 22]  [N = 96; R = 33]  [N = NDA; R = NDA]    
Published  NDA  NDA  NDA  NDA  Published  NDA  NDA  NDA  NDA  

NAIB2007  

Published 
re-analysis  

>3.5 (NDA)  >3.5 (NDA)  NDA  NDA  Published 
re-
analysis  

>3.5 (NDA)  >3.5 (NDA)  NDA  NDA  

a  [N = NDA; R = 
NDA]  

  [N = NDA; R = NDA]    a  [N = NDA; R = NDA]    [N = NDA; R = NDA]    

Published  NDA   NDA    Published  NDA   NDA    

NAIA2008 
NAIB2008 

Published 
re-analysis  

NDA    NDA    Published 
re-
analysis  

NDA    NDA    

NAIB3001  [N = 189; R = 146]  [N = 190; R = 156]        [N = 132; R = 104]  [N = 137; R = 117]      
Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  

NAIB3001  

Published 
re-analysis  

6.0 (0.3)  5.0 (0.4)    �–1.0 (�–1.9 to �–0.1)  Published 
re-
analysis  

6.0 (0.4)  4.5 (0.2)    �–1.5 (�–2.7 to �–0.3)  

NAIA3002  [N = 305; R = 266]  [N = 363; R = 323]        [N = 214; R = 190]  [N = 276; R = 245]      
Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  

NAIA3002  

Published 
re-analysis  

5.0 (0.3)  5.0 (0.2)    0.0 (�–0.7 to 0.7)  Published 
re-
analysis  

6.0 (0.3)  5.0 (0.2)    �–1.0 (�–5.3 to 3.3)  

NAIB3002  [N = 163; R = 133]  [N = 161; R = 142]        [N = 123; R = 101]  [N = 124; R = 111]      
Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  

NAIB3002  

Published 
re-analysis  

6.5 (0.6)  5.0 (0.4)    �–1.5 (�–2.9 to �–0.1)  Published 
re-
analysis  

6.5 (0.7)  5.0 (0.4)    �–1.5 (�–3.0 to 0.0)  
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Table A4.2.  Characteristics and results of zanamivir treatment trials 
Trial Median number of days to the alleviation of symptoms for 

�‘healthy�’ individuals (ITT group)  
Median number of days to the alleviation of symptoms for 

�‘healthy�’ individuals in the zanamivir treatment trials (influenza 
positive group)  

                    
              

NAI30008  

                    
                    
              

NAI30009  

                    
NAI30010  [N = 149; R = 136]  [N = 151; R = 139]        [N = 75; R = 71]  [N = 72; R = 68]      
Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  

NAI30010  

Published 
re-analysis  

5.5 (0.4)  4.5 (0.2)    �–1.0 (�–1.9 to �–0.1)  Published 
re-
analysis  

5.5 (0.3)  4.5 (0.2)    �–1.0 (�–2.3 to 0.3)  

 NDA, no data available; b.d., twice daily (bis die); N, no. of individuals; R, no. of events (i.e. no. of 
individuals whose symptoms are alleviated by the end of the study).  

NDA = no data available; N, no. of individuals in the study; R, no. of events (i.e. no. of individuals 
whose symptoms are alleviated by the end of the study).  

 a Also compared with 40 mg inhaled + 25.6 mg intranasal: no data available.  a Also compared with 40 mg inhaled + 25.6 mg intranasal: no data available.  
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Table A4.3.  Characteristics and results of zanamivir treatment trials 

Trial 
Median number of days to the alleviation of symptoms for �‘high-risk�’ individuals 

in the zanamivir treatment trials (ITT group) 

Median number of days to the alleviation of symptoms 
for �‘high-risk�’ individuals in the zanamivir treatment 

trials (influenza positive group) 

  Trial  
Placebo 

Median (SE) 

Inhaled 10 mg 
b.d. Median 

(SE) 

Inhaled 10 mg b.d. 
and intranasal 
Median (SE) 

Inhaled 10 mg 
b.d. vs placebo 

Median difference 
(95% CI)  

Trial  
Placebo 
Median 

(SE) 

Inhaled 
10 mg 

b.d. 
Median 

(SE) 

Inhaled 10 
mg b.d. and 
intranasal 

Median 
(SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

                
             

NAIA2005 
NAIB2005 

                

  [N = 24; R = 8]  [N = 23; R = 13]  [N = NDA; R = NDA]      
[N = 17; R 
= 5]  

[N = 17; R 
= 9]  

[N = NDA; R = 
NDA]  

  

Published  NDA  NDA  NDA  NDA  Published  NDA  NDA  NDA  NDA  NAIB2007  
Published 
re-analysis  

>3.5 (NDA)  3.5 (0.4)  NDA  NDA  
Published 
re-analysis  

>3.5 
(NDA)  

3.5 (0.5)  NDA  NDA  

a  [N = 68; R = NDA]    [N = 48; R = NDA]    a  
[N = 
NDA; R = 
NDA]  

  
[N = NDA; R = 
NDA]  

  

Published  7.8 (NDA)   6.3 (NDA)    Published  NDA   NDA    
NAIA2008 
NAIB2008 

Published 
re-analysis  

NDA    NDA    
Published 
re-analysis  

NDA    NDA    

  [N = 39; R = 24]  [N = 37; R = 32]    �–2.5 (�–8.0 to 1.0);    
[N = 28; R 
= 17]  

[N = 24; R 
= 21]  

  �–3.3 (�–8.5 to 1.8);  

Published  8.0 (NDA)  5.5 (NDA)   p = 0.048  Published  8.3 (NDA)  5.0 (NDA)   p = 0.161  NAIB3001  
Published 
re-analysis  

7.0 (1.4)  5.0 (0.5)    �–2.0 (�–5.0 to 1.0)  
Published 
re-analysis  

8.0 (2.8)  5.0 (0.6)    �–3.0 (�–8.5 to 2.5)  

  [N = 60; R = 53]  [N = 49; R = 42]        
[N = 43; R 
= 38]  

[N = 36; R 
= 32]  

    

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAIA3002  
Published 
re-analysis  

6.0 (0.9)  7.5 (1.5)    1.5 (�–1.9 to 4.9)  
Published 
re-analysis  

6.0 (1.1)  5.5 (1.8)    �–0.5 (�–4.7 to 3.7)  

  [N = 19; R = 15]  [N = 13; R = 12]        
[N = 18; R 
= 14]  

[N = 12; R 
= 11]  

    

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAIB3002  
Published 
re-analysis  

11.5 (1.4)  9.0 (3.0)    �–2.5 (�–9.0 to 4.0)  
Published 
re-analysis  

11.5 (1.6)  9.0 (2.2)    �–2.5 (�–7.8 to 2.8)  
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Table A4.3.  Characteristics and results of zanamivir treatment trials 

Trial 
Median number of days to the alleviation of symptoms for �‘high-risk�’ individuals 

in the zanamivir treatment trials (ITT group) 

Median number of days to the alleviation of symptoms 
for �‘high-risk�’ individuals in the zanamivir treatment 

trials (influenza positive group) 

  Trial  
Placebo 

Median (SE) 

Inhaled 10 mg 
b.d. Median 

(SE) 

Inhaled 10 mg b.d. 
and intranasal 
Median (SE) 

Inhaled 10 mg 
b.d. vs placebo 

Median difference 
(95% CI)  

Trial  
Placebo 
Median 

(SE) 

Inhaled 
10 mg 

b.d. 
Median 

(SE) 

Inhaled 10 
mg b.d. and 
intranasal 

Median 
(SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

  [N = 263; R = 222]  [N = 262; R = 226]        
[N = 153; 
R = 134]  

[N = 160; R 
= 142]  

    

Published  7.0 (NDA)  6.0 (NDA)   NDA  Published  7.0 (NDA)  5.5 (NDA)   �–1.5 (�–3.3 to 0.5)  NAI30008  
Published 
re-analysis  

6.5 (0.5)  5.5 (0.3)    �–1.0 (�–2.1 to 0.1)  
Published 
re-analysis  

7.0 (0.5)  5.0 (0.3)    �–2.0 (�–3.2 to �–0.8)  

                    
             NAI30009  
                    

  [N = 11; R = 11]  [N = 10; R = 9]        
[N = 6; R 
= 6]  

[N = 4; R = 
4]  

    

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAI30010  
Published 
re-analysis  

6.5 (2.5)  5.8 (1.2)    �–0.8 (�–6.0 to 4.5)  
Published 
re-analysis  

10.5 (6.4)  4.3 (0.7)    �–6.3 (�–18.8 to 6.3)  

 
NDA. no data available; N, no. of individuals in the study; R, no. of events (i.e. no. of individuals whose symptoms are 
alleviated by the end of the study).  

NDA, no data available; N = Number of individuals; R, no. of events (i.e. no. of 
individuals whose symptoms are alleviated by the end of the study).  

 
a Also compared with 40 mg inhaled + 25.6 mg intranasal (N = 42): median 5.0 [difference: �–2.8 (�–3.5 to �–0.3)].  

a Also compared with 40 mg inhaled + 25.6 mg intranasal (N = NDA): median 
NDA [difference: �–3.0, p = 0.009].  
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Table A4.4.  Characteristics and results of zanamivir treatment trials 

Trial 
Median number of days to the alleviation of symptoms for all (�‘high-
risk�’ and �‘healthy�’) individuals in the zanamivir treatment trials (ITT 

group) 

Median number of days to the alleviation of symptoms for all (�‘high-
risk�’ and �‘healthy�’) individuals in the zanamivir treatment trials 

(influenza positive group) 

  Trial  
Placebo 

Median (SE) 

Inhaled 10 
mg b.d. 

Median (SE) 

Inhaled 10 
mg b.d. and 
intranasal 

Median (SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

Trial  
Placebo 

Median (SE) 

Inhaled 10 
mg b.d. 

Median (SE) 

Inhaled 10 
mg b.d. and 
intranasal 

Median (SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

 
[N = 144; R = 
134]  

[N = 132; R = 
123]  

[N = 141; R = 
NDA]  

    [N = 89; R = 83]  [N = 85; R = 80]  
[N = 88; R = 
NDA]  

  

Published  5.0 (NDA)  5.0 (NDA)  4.0 (NDA)  0.0 (NDA)  Published  5.0 (NDA)  4.0 (NDA)  4.0 (NDA)  
�–1.0 (NDA);p = 
0.05  

NAIA2005 
NAIB2005 

Published re-
analysis  

4.5 (0.3)  3.5 (0.3)  NDA  �–1.0 (�–1.8 to �–0.2)  
Published re-
analysis  

4.5 (0.5)  3.5 (0.3)  NDA  �–1.0 (�–2.1 to 0.1)  

 [N = 183; R = 43]  [N = 188; R = 70]  
[N = 183; R = 
NDA]  

   [N = 118; R = 27]  [N = 113; R = 42]  
[N = NDA; R = 
NDA]  

  

Published  NDA  NDA  NDA  NDA  Published  NDA  NDA  NDA  NDA  NAIB2007  
Published re-
analysis  

>3.5 (NDA)  >3.5 (NDA)  NDA  NDA  
Published re-
analysis  

>3.5 (NDA)  >3.5 (NDA)  NDA  NDA  

a  
[N = 422; R = 
NDA]  

 
[N = 419; R = 
NDA]  

  a 
[N = 240; R = 
NDA]  

 
[N = 241; R = 
NDA]  

  

Published  7.0 (NDA)   6.0 (NDA)    Published  7.0 (NDA)   5.5 (NDA)    
NAIA2008 
NAIB2008 

Published re-
analysis  

NDA    NDA    
Published re-
analysis  

NDA    NDA    

 
[N = 228; R = 
170]  

[N = 227; R = 
188]  

    
[N = 160; R = 
121]  

[N = 161; R = 
138]  

   

Published  6.5 (NDA)  5.0 (NDA)   
�–1.5 (�–2.3 to �–0.5); 
p = 0.011  

Published  6.0 (NDA)  4.5 (NDA)   
�–1.5 (�–2.3 to �–
0.5);p = 0.004  

NAIB3001  

Published re-
analysis  

6.0 (0.3)  5.0 (0.3)    �–1.0 (�–1.9 to �–0.1)  
Published re-
analysis  

6.0 (0.4)  4.5 (0.2)    �–1.5 (�–2.3 to �–0.7)  

 
[N = 365; R = 
319]  

[N = 412; R = 
365]  

    
[N = 257; R = 
228]  

[N = 312; R = 
277]  

   

Published  NDA  NDA  NDA    Published  NDA  NDA   NDA  NAIA3002  
Published re-
analysis  

5.5 (0.3)  5.0 (0.2)  �–0.5 (�–1.1 to 0.1)    
Published re-
analysis  

6.0 (0.3)  5.0 (0.2)    �–1.0 (�–1.7 to �–0.3)  

NAIB3002   
[N = 182; R = 
148]  

[N = 174; R = 
154]  

    
[N = 141; R = 
115]  

[N = 136; R = 
122]  
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Table A4.4.  Characteristics and results of zanamivir treatment trials 

Trial 
Median number of days to the alleviation of symptoms for all (�‘high-
risk�’ and �‘healthy�’) individuals in the zanamivir treatment trials (ITT 

group) 

Median number of days to the alleviation of symptoms for all (�‘high-
risk�’ and �‘healthy�’) individuals in the zanamivir treatment trials 

(influenza positive group) 

  Trial  
Placebo 

Median (SE) 

Inhaled 10 
mg b.d. 

Median (SE) 

Inhaled 10 
mg b.d. and 
intranasal 

Median (SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

Trial  
Placebo 

Median (SE) 

Inhaled 10 
mg b.d. 

Median (SE) 

Inhaled 10 
mg b.d. and 
intranasal 

Median (SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

Published  7.5 (NDA)  5.0 (NDA)   
�–2.5 (�–3.5 to �–0.8); 
p < 0.001  

Published  7.5 (NDA)  5.0 (NDA)   
�–2.5 (�–4.0 to �–
1.0);p < 0.001  

 

Published re-
analysis  

7.0 (0.6)  5.0 (0.3)    �–2.0 (�–3.3 to �–0.7)  
Published re-
analysis  

7.5 (0.6)  5.0 (0.4)    �–2.5 (�–3.8 to �–1.2)  

 
[N = 263; R = 
222]  

[N = 262; R = 
226]  

    
[N = 153; R = 
134]  

[N = 160; R = 
142]  

   

Published  7.0 (NDA)  6.0 (NDA)   
�–1.0 (NDA); p = 
0.123  

Published  7.0 (NDA)  5.5 (NDA)   
�–1.5 (�–3.3 to �–
0.5);p = 0.009  

NAI30008  

Published re-
analysis  

6.5 (0.5)  5.5 (0.3)    �–1.0 (�–2.0 to 0.1)  
Published re-
analysis  

7.0 (0.5)  5.0 (0.3)    �–2.0 (�–3.2 to �–0.8)  

 
[N = 247; R = 
217]  

[N = 224; R = 
213]  

    
[N = 182; R = 
161]  

[N = 164; R = 
158]  

   

Published  5.0 (NDA)  4.5 (NDA)   
�–0.5 (�–1.5 to 0.0);p 
= 0.011  

Published  5.3 (NDA)  4.0 (NDA)   
�–1.3 (�–2.0 to �–
0.5);p < 0.001  

NAI30009  

Published re-
analysis  

5.0 (0.2)  4.0 (0.2)    �–1.0 (�–1.5 to �–0.5)  
Published re-
analysis  

5.0 (0.2)  4.0 (0.2)    �–1.0 (�–1.6 to �–0.4)  

 
[N = 158; R = 
145]  

[N = 163; R = 
150]  

    [N = 81; R = 77]  [N = 76; R = 72]     

Published  NDA  NDA   NDA  Published  7.5 (NDA)  5.0 (NDA)   P = 0.01  NAI30010  
Published re-
analysis  

5.5 (0.4)  4.5 (0.3)    �–1.0 (�–2.0 to 0.0)  
Published re-
analysis  

5.5 (0.4)  4.5 (0.2)    �–1.0 (�–1.9 to �–0.1)  

 
NDA, no data available; N, no. of individuals in the study; R, no. of events (i.e. no. of individuals 
whose symptoms are alleviated by the end of the study).  

NDA, no data available; N, no. of individuals in the study; R, no. of events (i.e. no. of individuals 
whose symptoms are alleviated by the end of the study).  

 
a Also compared with 40 mg inhaled + 25.6 mg intranasal (N = 415): median 6.0 [difference: �–1.0 
(�–2.0 to 0.0)].  

a Also compared with 40 mg inhaled + 25.6 mg intranasal (N = 241): median 5.5 [difference: �–1.5 
(�–2.0 to 0.0)].  
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Table A4.5. 

Trial 
 Median number of days to return to normal activities for �‘healthy�’ 

individuals in the zanamivir treatment trials (ITT group) 

Median number of days to return to normal activities for �‘healthy�’ 
individuals in the zanamivir treatment trials (influenza positive 

group) 

  Trial  
Placebo 

Median (SE) 

Inhaled 10 
mg b.d. 

Median (SE) 

Inhaled 10 
mg b.d. and 
intranasal 

Median (SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

Trial  
Placebo 

Median (SE) 

Inhaled 10 
mg b.d. 

Median (SE) 

Inhaled 10 
mg b.d. and 
intranasal 

Median (SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

 
[N = 144; R = 
129]  

[N = 132; R = 
121]  

[N = NDA; R = 
NDA]  

    [N = 89; R = 78]  [N = 85; R = 76]  
[N = NDA; R = 
NDA]  

  

Published  NDA  NDA  NDA  NDA  Published  4.0 (NDA)  4.0 (NDA)  NDA  0.0 (NDA)  
NAIA2005 
NAIB2005 

Published re-
analysis  

3.5 (0.2)  3.5 (0.2)  NDA  0.0 (�–0.6 to 0.6)  
Published re-
analysis  

3.5 (0.3)  3.5 (0.4)  NDA  0.0 (�–0.9 to 0.9)  

 [N = 159; R = 88]  [N = 165; R = 94]  
[N = NDA; R = 
NDA]  

    [N = 101; R = 53]  [N = 96; R = 52]  
[N = NDA; R = 
NDA]  

  

Published  NDA  NDA  NDA  NDA  Published  NDA  NDA  NDA  NDA  NAIB2007  
Published re-
analysis  

3.5 (0.2)  3.5 (0.2)  NDA  0.0 (�–0.6 to 0.6)  
Published 
adjusted  

3.5 (0.3)  3.5 (0.3)  NDA  0.0 (�–0.8 to 0.8)  

 
[N = NDA; R = 
NDA]  

 
[N = 239; R = 
NDA]  

  a  
[N = NDA; R = 
NDA]  

  
[N = NDA; R = 
NDA]  

  

Published  NDA   NDA   Published  NDA   NDA    
NAIA2008 
NAIB2008 

Published re-
analysis  

NDA    NDA    
Published re-
analysis  

NDA    NDA    

 
[N = 189; R = 
128]  

[N = 190; R = 
150]  

     [N = 132; R = 93]  
[N = 137; R = 
112]  

    

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAIB3001  
Published re-
analysis  

8.0 (0.4)  7.0 (0.3)    �–1.0 (�–2.0 to 0.0)  
Published re-
analysis  

8.0 (0.5)  7.0 (0.3)    �–1.0 (�–2.2 to 0.2)  

 
[N = 305; R = 
233]  

[N = 363; R = 
292]  

    
[N = 214; R = 
165]  

[N = 276; R = 
222]  

    

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAIA3002  
Published re-
analysis  

6.5 (0.3)  6.5 (0.3)    0.0 (�–0.8 to 0.8)  
Published re-
analysis  

7.0 (0.3)  6.5 (0.3)    �–0.5 (�–1.4 to 0.4)  

 
[N = 163; R = 
113]  

[N = 161; R = 
123]  

    [N = 123; R = 87]  [N = 124; R = 96]      

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  
NAIB3002  

Published re- 8.0 (0.6)  6.0 (0.4)    �–2.0 (�–3.4 to �–0.6)  Published re- 8.5 (0.7)  6.5 (0.5)    �–2.0 (�–3.6 to �–0.4)  
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Table A4.5. 

Trial 
 Median number of days to return to normal activities for �‘healthy�’ 

individuals in the zanamivir treatment trials (ITT group) 

Median number of days to return to normal activities for �‘healthy�’ 
individuals in the zanamivir treatment trials (influenza positive 

group) 

  Trial  
Placebo 

Median (SE) 

Inhaled 10 
mg b.d. 

Median (SE) 

Inhaled 10 
mg b.d. and 
intranasal 

Median (SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

Trial  
Placebo 

Median (SE) 

Inhaled 10 
mg b.d. 

Median (SE) 

Inhaled 10 
mg b.d. and 
intranasal 

Median (SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

 analysis  analysis  
                    
            NAI30008  
                    
                    
            NAI30009  
                    

NAI30010  
[N = 149; R = 
145]  

[N = 151; R = 
146]  

    [N = 75; R = 74]  [N = 72; R = 71]     

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAI30010  
Published re-
analysis  

4.5 (0.3)  3.5 (0.3)    �–1.0 (�–1.8 to �–0.2)  
Published re-
analysis  

5.0 (0.3)  4.5 (0.3)    �–0.5 (�–1.3 to 0.3)  

 
NDA, no data available; N, no. of individuals in the study; R, no. of events (i.e. no. of individuals 
whose symptoms are alleviated by the end of the study).  

NDA, no data available; N, no. of individuals; R, no. of events (i.e. no. of individuals whose 
symptoms are alleviated by the end of the study).  

 a Also compared with 40 mg inhaled + 25.6 mg intranasal: no data available.  a Also compared with 40 mg inhaled + 25.6 mg intranasal: no data available.  
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Table A4.6.  Characteristics and results of zanamivir treatment trials 

Trial 
 Median number of days to return to normal activities for �‘healthy�’ 

individuals in the zanamivir treatment trials (ITT group) 

Median number of days to return to normal activities for �‘healthy�’ 
individuals in the zanamivir treatment trials (influenza positive 

group) 

  Trial  
Placebo Median 
(SE) 

Inhaled 10 mg b.d. 
Median (SE) 

Inhaled 10 mg b.d. 
and intranasal 
Median (SE) 

Inhaled 10 mg b.d. vs 
placebo Median 
difference (95% CI)  

Trial  
Placebo Median 
(SE) 

Inhaled 10 mg b.d. 
Median (SE) 

Inhaled 10 mg 
b.d. and 
intranasal 
Median (SE) 

Inhaled 10 mg 
b.d. vs placebo 
Median 
difference (95% 
CI)  

 [N = 144; R = 129]  [N = 132; R = 121]  
[N = NDA; R = 
NDA]  

    [N = 89; R = 78]  [N = 85; R = 76]  
[N = NDA; R = 
NDA]  

  

Published  NDA  NDA  NDA  NDA  Published  4.0 (NDA)  4.0 (NDA)  NDA  0.0 (NDA)  
NAIA2005 
NAIB2005 

Published re-
analysis  

3.5 (0.2)  3.5 (0.2)  NDA  0.0 (�–0.6 to 0.6)  
Published re-
analysis  

3.5 (0.3)  3.5 (0.4)  NDA  0.0 (�–0.9 to 0.9)  

 [N = 159; R = 88]  [N = 165; R = 94]  
[N = NDA; R = 
NDA]  

    [N = 101; R = 53]  [N = 96; R = 52]  
[N = NDA; R = 
NDA]  

  

Published  NDA  NDA  NDA  NDA  Published  NDA  NDA  NDA  NDA  NAIB2007  
Published re-
analysis  

3.5 (0.2)  3.5 (0.2)  NDA  0.0 (�–0.6 to 0.6)  
Published 
adjusted  

3.5 (0.3)  3.5 (0.3)  NDA  0.0 (�–0.8 to 0.8)  

 
[N = NDA; R = 
NDA]  

 
[N = 239; R = 
NDA]  

  a  
[N = NDA; R = 
NDA]  

  
[N = NDA; R = 
NDA]  

  

Published  NDA   NDA   Published  NDA   NDA    
NAIA2008 
NAIB2008 

Published re-
analysis  

NDA    NDA    
Published re-
analysis  

NDA    NDA    

 [N = 189; R = 128]  [N = 190; R = 150]       [N = 132; R = 93]  [N = 137; R = 112]      
Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAIB3001  
Published re-
analysis  

8.0 (0.4)  7.0 (0.3)    �–1.0 (�–2.0 to 0.0)  
Published re-
analysis  

8.0 (0.5)  7.0 (0.3)    
�–1.0 (�–2.2 to 
0.2)  

 [N = 305; R = 233]  [N = 363; R = 292]      [N = 214; R = 165]  [N = 276; R = 222]      
Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAIA3002  
Published re-
analysis  

6.5 (0.3)  6.5 (0.3)    0.0 (�–0.8 to 0.8)  
Published re-
analysis  

7.0 (0.3)  6.5 (0.3)    
�–0.5 (�–1.4 to 
0.4)  

 [N = 163; R = 113]  [N = 161; R = 123]      [N = 123; R = 87]  [N = 124; R = 96]      
Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAIB3002  
Published re-
analysis  

8.0 (0.6)  6.0 (0.4)    �–2.0 (�–3.4 to �–0.6)  
Published re-
analysis  

8.5 (0.7)  6.5 (0.5)    
�–2.0 (�–3.6 to �–
0.4)  

                    
            NAI30008  
                    

NAI30009                      
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Table A4.6.  Characteristics and results of zanamivir treatment trials 

Trial 
 Median number of days to return to normal activities for �‘healthy�’ 

individuals in the zanamivir treatment trials (ITT group) 

Median number of days to return to normal activities for �‘healthy�’ 
individuals in the zanamivir treatment trials (influenza positive 

group) 
             
                    
NAI30010  [N = 149; R = 145]  [N = 151; R = 146]      [N = 75; R = 74]  [N = 72; R = 71]     
Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAI30010  
Published re-
analysis  

4.5 (0.3)  3.5 (0.3)    �–1.0 (�–1.8 to �–0.2)  
Published re-
analysis  

5.0 (0.3)  4.5 (0.3)    
�–0.5 (�–1.3 to 
0.3)  

 
NDA, no data available; N, no. of individuals in the study; R, no. of events (i.e. no. of individuals whose 
symptoms are alleviated by the end of the study).  

NDA, no data available; N, no. of individuals; R, no. of events (i.e. no. of individuals whose 
symptoms are alleviated by the end of the study).  

 a Also compared with 40 mg inhaled + 25.6 mg intranasal: no data available.  a Also compared with 40 mg inhaled + 25.6 mg intranasal: no data available.  
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Table A4.7 

Trial 
 Median number of days to return to normal activities for 
�‘healthy�’ individuals in the zanamivir treatment trials (ITT 

group) 

Median number of days to return to normal activities for 
�‘healthy�’ individuals in the zanamivir treatment trials 

(influenza positive group) 

  Trial  
Placebo 
Median 

(SE) 

Inhaled 10 
mg b.d. 
Median 

(SE) 

Inhaled 10 
mg b.d. 

and 
intranasal 

Median 
(SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

Trial  
Placebo 
Median 

(SE) 

Inhaled 10 
mg b.d. 
Median 

(SE) 

Inhaled 10 
mg b.d. and 
intranasal 

Median 
(SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

 
[N = 144; R = 

129]  
[N = 132; R = 

121]  
[N = NDA; R = 

NDA]  
    

[N = 89; R = 
78]  

[N = 85; R = 
76]  

[N = NDA; R = 
NDA]  

  

Published  NDA  NDA  NDA  NDA  Published  4.0 (NDA)  4.0 (NDA)  NDA  0.0 (NDA)  NAIA2005 
NAIB2005 Published re-

analysis  
3.5 (0.2)  3.5 (0.2)  NDA  0.0 (�–0.6 to 0.6)  

Published re-
analysis  

3.5 (0.3)  3.5 (0.4)  NDA  0.0 (�–0.9 to 0.9)  

 
[N = 159; R = 

88]  
[N = 165; R = 

94]  
[N = NDA; R = 

NDA]  
    

[N = 101; R = 
53]  

[N = 96; R = 
52]  

[N = NDA; R = 
NDA]  

  

Published  NDA  NDA  NDA  NDA  Published  NDA  NDA  NDA  NDA  NAIB2007  
Published re-

analysis  
3.5 (0.2)  3.5 (0.2)  NDA  0.0 (�–0.6 to 0.6)  

Published 
adjusted  

3.5 (0.3)  3.5 (0.3)  NDA  0.0 (�–0.8 to 0.8)  

 
[N = NDA; R = 

NDA]  
 

[N = 239; R = 
NDA]  

  a  
[N = NDA; R = 

NDA]  
  

[N = NDA; R = 
NDA]  

  

Published  NDA   NDA   Published  NDA   NDA    NAIA2008 NAIB2008 
Published re-

analysis  
NDA    NDA    

Published re-
analysis  

NDA    NDA    

 
[N = 189; R = 

128]  
[N = 190; R = 

150]  
     

[N = 132; R = 
93]  

[N = 137; R = 
112]  

    

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAIB3001  
Published re-

analysis  
8.0 (0.4)  7.0 (0.3)    �–1.0 (�–2.0 to 0.0)  

Published re-
analysis  

8.0 (0.5)  7.0 (0.3)    �–1.0 (�–2.2 to 0.2)  

 
[N = 305; R = 

233]  
[N = 363; R = 

292]  
    

[N = 214; R = 
165]  

[N = 276; R = 
222]  

    

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAIA3002  
Published re-

analysis  
6.5 (0.3)  6.5 (0.3)    0.0 (�–0.8 to 0.8)  

Published re-
analysis  

7.0 (0.3)  6.5 (0.3)    �–0.5 (�–1.4 to 0.4)  

 
[N = 163; R = 

113]  
[N = 161; R = 

123]  
    

[N = 123; R = 
87]  

[N = 124; R = 
96]  

    NAIB3002  

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  
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Table A4.7 

Trial 
 Median number of days to return to normal activities for 
�‘healthy�’ individuals in the zanamivir treatment trials (ITT 

group) 

Median number of days to return to normal activities for 
�‘healthy�’ individuals in the zanamivir treatment trials 

(influenza positive group) 

  Trial  
Placebo 
Median 

(SE) 

Inhaled 10 
mg b.d. 
Median 

(SE) 

Inhaled 10 
mg b.d. 

and 
intranasal 

Median 
(SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

Trial  
Placebo 
Median 

(SE) 

Inhaled 10 
mg b.d. 
Median 

(SE) 

Inhaled 10 
mg b.d. and 
intranasal 

Median 
(SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

 Published re-
analysis  

8.0 (0.6)  6.0 (0.4)    
�–2.0 (�–3.4 to �–

0.6)  
Published re-

analysis  
8.5 (0.7)  6.5 (0.5)    

�–2.0 (�–3.6 to �–
0.4)  

                    
            NAI30008  
                    
                    
            NAI30009  
                    

NAI30010  
[N = 149; R = 

145]  
[N = 151; R = 

146]  
    

[N = 75; R = 
74]  

[N = 72; R = 
71]  

   

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAI30010  
Published re-

analysis  
4.5 (0.3)  3.5 (0.3)    

�–1.0 (�–1.8 to �–
0.2)  

Published re-
analysis  

5.0 (0.3)  4.5 (0.3)    �–0.5 (�–1.3 to 0.3)  

 
NDA, no data available; N, no. of individuals in the study; R, no. of events (i.e. no. of 
individuals whose symptoms are alleviated by the end of the study).  

NDA, no data available; N, no. of individuals; R, no. of events (i.e. no. of individuals 
whose symptoms are alleviated by the end of the study).  

 a Also compared with 40 mg inhaled + 25.6 mg intranasal: no data available.  a Also compared with 40 mg inhaled + 25.6 mg intranasal: no data available.  
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Table A4.8. 

Trial 
 Median number of days to return to normal activities for �‘high-risk�’ 

individuals in the zanamivir treatment trials (ITT group)  

Median number of days to return to normal activities 
for �‘high-risk�’ individuals in the zanamivir treatment 

trials (influenza positive group)  

  Trial  
Placebo 

Median (SE) 

Inhaled 10 
mg b.d. 

Median (SE) 

Inhaled 10 
mg b.d. and 
intranasal 

Median (SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

Trial  
Placebo 
Median 

(SE) 

Inhaled 10 
mg b.d. 
Median 

(SE) 

Inhaled 10 
mg b.d. 

and 
intranasal 

Median 
(SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

                    

      
       NAIA2005 

NAIB2005 
                 

  [N = 24; R = 11]  [N = 23; R = 19]  
[N = NDA; R = 

NDA]  
    

[N = 17; R 
= 8]  

[N = 17; R = 
13]  

[N = NDA; R = 
NDA]  

  

Published  NDA  NDA  NDA  NDA  Published  NDA  NDA  NDA  NDA  NAIB2007  
Published re-

analysis  
3.5 (0.5)  3.5 (0.2)  NDA  0.0 (�–1.1 to 1.1)  

Published 
re-

analysis  
3.5 (0.5)  3.5 (0.2)  NDA  0.0 (�–1.0 to 1.0)  

a  
[N = NDA; R = 

NDA]  
  

[N = NDA; R = 
NDA]  

  a 
[N = 

NDA; R = 
NDA] 

  
[N = NDA; R = 

NDA]  
  

Published  NDA   NDA    Published  NDA   NDA    NAIA2008 NAIB2008 

Published re-
analysis  

NDA    NDA    
Published 

re-
analysis  

NDA    NDA    

  [N = 39; R = 16]    [N = 37; R = 25]      
[N = 28; R 

= 11]  
[N = 24; R = 

18]  
    

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAIB3001  
Published re-

analysis  
>12.5 (NDA)  7.0 (1.2)    NDA  

Published 
re-

analysis  

>12.5 
(NDA)  

7.0 (1.2)    NDA  

  [N = 60; R = 39]  [N = 49; R = 30]        
[N = 43; R 

= 28]  
[N = 36; R = 

22]  
    

Published  NDA  NDA   NDA  Published  NDA  NDA  NDA  
NAIA3002  

Published re- 9.5 (1.1)  11.0 (3.3)    1.5 (�–5.3 to 8.3)  Published 9.5 (1.6)  11.0 (3.3)    1.5 (�–5.7 to 8.7)  
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Table A4.8. 

Trial 
 Median number of days to return to normal activities for �‘high-risk�’ 

individuals in the zanamivir treatment trials (ITT group)  

Median number of days to return to normal activities 
for �‘high-risk�’ individuals in the zanamivir treatment 

trials (influenza positive group)  

  Trial  
Placebo 

Median (SE) 

Inhaled 10 
mg b.d. 

Median (SE) 

Inhaled 10 
mg b.d. and 
intranasal 

Median (SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

Trial  
Placebo 
Median 

(SE) 

Inhaled 10 
mg b.d. 
Median 

(SE) 

Inhaled 10 
mg b.d. 

and 
intranasal 

Median 
(SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

 analysis  re-
analysis  

  [N = 19; R = 11]  [N = 13; R = 11]        
[N = 18; R 

= 11]  
[N = 12; R = 

10]  
    

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAIB3002  
Published re-

analysis  
14.5 (5.9)  9.0 (0.9)    

�–5.5 (�–17.1 to 
6.1)  

Published 
re-

analysis  
14.5 (6.1)  8.5 (1.1)    

�–6.0 (�–18.1 to 
6.1)  

  
[N = 263; R = 

201]  
[N = 262; R = 

200]  
     

[N = 153; 
R = 120]  

[N = 160; R = 
125]  

    

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAI30008  
Published re-

analysis  
9.0 (0.6)  8.5 (0.5)   �–0.5 (�–2.0 to 1.0)  

Published 
re-

analysis  
9.0 (0.8)  8.5 (0.6)    �–0.5 (�–2.5 to 1.5)  

                    
              NAI30009  
                    

  [N = 11; R = 10]  [N = 10; R = 8]       
[N = 6; R 

= 5]  
[N = 4; R = 3]      

Published  NDA  NDA   NDA  Published  NDA  NDA  NDA  NAI30010  
Published re-

analysis  
4.0 (1.7)  5.5 (0.9)    1.5 (�–2.2 to 5.2)  

Published 
re-

analysis  
16.5 (6.1)  6.0 (0.4)    

�–10.5 (�–22.5 to 
1.5)  

 
NDA, no data available; N, no. of individuals; R, no. of events (i.e. no. of individuals whose 
symptoms are alleviated by the end of the study).  

NDA, no data available; N, no. of individuals; R, no. of events (i.e. no. of 
individuals whose symptoms are alleviated by the end of the study).  

 a Also compared with 40 mg inhaled + 25.6 mg intranasal: no data available.  a Also compared with 40 mg inhaled + 25.6 mg intranasal: no data available.  
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Table A4.9. 

Trial 
Median number of days to return to normal activities for all 

(�‘high-risk�’ and �‘healthy�’) individuals in the zanamivir 
treatment trials (ITT group)  

Median number of days to return to normal activities for all 
(�‘high-risk�’ and �‘healthy�’) individuals in the zanamivir 

treatment trials (influenza positive group)  

  Trial  
Placebo 
Median 

(SE) 

Inhaled 10 
mg b.d. 
Median 

(SE) 

Inhaled 10 
mg b.d. 

and 
intranasal 

Median 
(SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

Trial  
Placebo 
Median 

(SE) 

Inhaled 10 
mg b.d. 
Median 

(SE) 

Inhaled 10 
mg b.d. 

and 
intranasal 

Median 
(SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

  
[N = 144; R = 

129]  
[N = 132; R = 

121]  
[N = NDA; R = 

NDA]  
    

[N = 89; R = 
78]  

[N = 85; R = 
76]  

[N = NDA; R = 
NDA]  

  

Published  NDA  NDA  NDA  NDA  Published  4.0 (NDA)  4.0 (NDA)  NDA  0.0 (NDA)  NAIA2005 
NAIB2005 Published re-

analysis  
3.5 (0.2)  3.5 (0.2) NDA  0.0 (�–0.6 to 0.6)    

Published re-
analysis  

3.5 (0.3)  3.5 (0.4)  NDA  0.0 (�–0.9 to 0.9)  

  
[N = 183; R = 

99]  
[N = 188; R = 

113]  
[N = NDA; R = 

NDA]  
    

[N = 118; R = 
61]  

[N = 113; R = 
65]  

[N = NDA; R = 
NDA]  

  

Published  NDA  NDA  NDA NDA  Published  NDA  NDA  NDA  NDA  NAIB2007  
Published re-

analysis  
3.5 (0.2)  3.5 (0.2)  NDA  0.0 (�–0.6 to 0.6)  

Published re-
analysis  

3.5 (0.2)  3.5 (0.2)  NDA  0.0 (�–0.6 to 0.6)  

a  
[N = 422; R = 

NDA]  
  

[N = 415; R = 
NDA]  

  a  
[N = 240; R = 

NDA]  
  

[N = NDA; R = 
NDA]  

  

Published  6.0 (NDA)   5.0 (NDA)    Published  NDA   NDA    NAIA2008 NAIB2008 
Published re-

analysis  
NDA    NDA    

Published re-
analysis  

NDA    NDA    

  
[N = 228; R = 

144]  
[N = 227; R = 

175]  
      

[N = 160; R = 
104]  

[N = 161; R = 
130]  

    

Published  9.0 (NDA)  7.0 (NDA)   
�–2.0 (�–4.0 to 
0.0);p < 0.001  

Published  9.0 (NDA)  <7.0 (NDA)   
�–2.0 (�–4.0 to �–
0.3);p < 0.001  

NAIB3001  

Published re-
analysis  

8.0 (0.5)  7.0 (0.3)    �–1.0 (�–2.1 to 0.1)  
Published re-

analysis  
8.0 (0.8)  7.0 (0.3)    �–1.0 (�–2.6 to 0.6)  

  
[N = 365; R = 

272]  
[N = 412; R = 

322]  
      

[N = 257; R = 
193]  

[N = 312; R = 
244]  

    

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAIA3002  
Published re-

analysis  
7.0 (0.3)  7.0 (0.3)    0.0 (�–0.8 to 0.8)  

Published re-
analysis  

7.0 (0.4)  7.0 (0.3)    0.0 (�–0.9 to 0.9)  

  
[N = 182; R = 

124]  
[N = 174; R = 

134]  
      

[N = 141; R = 
98]  

[N = 136; R = 
106]  

    NAIB3002  

Published  8.5 (NDA)  7.0 (NDA)   �–1.5 (�–4.0 to Published  NDA  NDA   NDA  
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Table A4.9. 

Trial 
Median number of days to return to normal activities for all 

(�‘high-risk�’ and �‘healthy�’) individuals in the zanamivir 
treatment trials (ITT group)  

Median number of days to return to normal activities for all 
(�‘high-risk�’ and �‘healthy�’) individuals in the zanamivir 

treatment trials (influenza positive group)  

  Trial  
Placebo 
Median 

(SE) 

Inhaled 10 
mg b.d. 
Median 

(SE) 

Inhaled 10 
mg b.d. 

and 
intranasal 

Median 
(SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

Trial  
Placebo 
Median 

(SE) 

Inhaled 10 
mg b.d. 
Median 

(SE) 

Inhaled 10 
mg b.d. 

and 
intranasal 

Median 
(SE) 

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI)  

0.0);p = 0.025   
Published re-

analysis  
8.5 (0.6)  6.5 (0.4)    �–2.0 (3.4 to �–0.6)  

Published re-
analysis  

8.5 (0.6)  7.0 (0.5)    �–1.5 (�–3.0 to 0.0)  

  
[N = 263; R = 

201]  
[N = 262; R = 

200]  
      

[N = 153; R = 
120]  

[N = 160; R = 
125]  

    

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAI30008  
Published re-

analysis  
9.0 (0.6)  8.5 (0.5)    �–0.5 (�–2.0 to 1.0)  

Published re-
analysis  

9.0 (0.8)  8.5 (0.6)    �–0.5 (�–2.5 to 1.5)  

  
[N = 247; R = 

211]  
[N = 224; R = 

205]  
      

[N = 182; R = 
155]  

[N = 164; R = 
151]  

    

Published  NDA  NDA   
�–1.0 (NDA);p = 

0.019  
Published  NDA  NDA   

�–1.0 (NDA);p = 
0.022  

NAI30009  

Published re-
analysis  

6.0 (0.3)  5.5 (0.3)    �–0.5 (�–1.2 to 0.2)  
Published re-

analysis  
6.0 (0.3)  5.5 (0.3)    �–0.5 (�–1.3 to 0.3)  

  
[N = 158; R = 

153]  
[N = 163; R = 

156]  
      

[N = 81; R = 
79]  

[N = 76; R = 
74]  

    

Published  NDA  NDA   NDA  Published  NDA  NDA   NDA  NAI30010  
Published re-

analysis  
4.5 (0.3)  4.0 (0.3)    �–0.5 (�–1.3 to 0.3)  

Published re-
analysis  

5.5 (0.3)  4.5 (0.4)    
�–1.0 (�–1.9 to �–

0.1)  

 
NDA, no data available; N, no. of individuals in the study; R, no. of events (i.e. no. of 
individuals whose symptoms are alleviated by the end of the study).  

NDA, no data available; N, no. of individuals in the study; R, no. of events (i.e. no. of 
individuals whose symptoms are alleviated by the end of the study).  

 
a Also compared with 40 mg inhaled + 25.6 mg intranasal (N = 415): median 4.5 
[difference = �–1.5; p < 0.001).  a Also compared with 40 mg inhaled + 25.6 mg intranasal: no data available.  
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Table A4.10.  Characteristics and results of zanamivir treatment trials in children  

Trial 
Data source +  extra 

information 
Jadad score Patient characteristics 

Trial design 
arms  

(no. of 
patients in 
each arm) 

Treatment 
duration 

(days) 

Follow-
up 

(days) 

              

NAI30009  [Ref.: Hedrick et al,27 ]  3 

Previously healthy children 5�–12 years old. Present within 36 hours after onset of 
symptoms. Recruitment started when influenza was known to be circulating in the 
community. Influenza was confirmed to be circulating before recruitment started in 

each centre. Note that 8% of participants considered �‘high risk�’. 2% of study population 
were vaccinated  

247 placebo  
224 10 mg inhaled 

twice daily  
5 28 

NAI30010  

Analysis of index cases from a 
study set up to examine the 

prevention of transmission of 
influenza A and B within 
families  [Ref.: Hayden et 

al.,76]  

3 

Eligible families were those with two to five members, including at least one adult and at 
least one child between 5 and 17 years old. Once laboratory confirmed influenza 
activity had been documented in the community, families in which one member 

contracted an ILI (the �‘index case�’) began to take the study drug. The treatment trial 
consisted of the �‘index cases�’ only. Present within 36 hours after onset of symptoms. 
Note that 7% of participants considered �‘high risk�’. 10% of the study population were 

vaccinated  

158 placebo  
163 10 mg inhaled 

twice daily  
5 28 
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Table A4.11.  Characteristics and results of zanamivir treatment trials in children  

Trial 
Median number of days to the alleviation of symptoms for children in 

the zanamivir treatment trials (ITT group) 

Median number of days to the alleviation of symptoms for children in 
the zanamivir  

treatment trials (influenza positive group) 

 Trial  
Placebo 
Median 

(SE) 

Inhaled 10 mg 
b.d. Median 

(SE) 

Inhaled 10 mg b.d. vs 
placebo Median difference 

(95% CI)  
Trial  

Placebo 
Median 

(SE) 

Inhaled 10 mg 
b.d. Median 

(SE) 

Inhaled 10 mg b.d. vs 
placebo Median difference 

(95% CI)  

�‘Healthy�’  
[N = 233; R = 

205]  
[N = 202; R = 193]    �‘Healthy�’  

[N = 172; R = 
152]  

[N = 152; R = 146]    

Published  NDA  NDA  NDA  Published  NDA  NDA  NDA  NAI30009 
Published  
re-analysis  

5.0 (0.2)  4.0 (0.2)  �–1.0 (�–1.5 to �–0.5)  
Published  
re-analysis  

5.0 (0.2)  4.0 (0.2)  �–1.0 (�–1.6 to �–0.4)  

�‘High-risk�’  [N = 14; R = 12]  [N = 22; R = 20]    �‘High-risk�’  [N = 10; R = 9]  [N = 12; R = 12]    
Published  NDA  NDA  NDA  Published  NDA  NDA  NDA  NAI30010 
Published  
re-analysis  

5.8 (2.3)  3.8 (1.0)  �–2.0 (�–6.9 to 2.9)  
Published  
re-analysis  

5.8 (1.9)  2.0 (0.3)  �–3.8 (�–7.6 to 0.1)  

 
NDA, no data available; N = no. of individuals, R, no. of events  

(i.e. no. of individuals whose symptoms are alleviated by the end of the study). 
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Table A4.12.  Characteristics and results of zanamivir treatment trials in children 

Trial 
Median number of days to return to normal activities for children in 

the zanamivir treatment trials. (ITT group) 
Median number of days to return to normal activities for children in 

the zanamivir treatment trials (influenza positive group)  

 
Trial  

 
Placebo    
Median (SE) 

Inhaled 10 mg 
b.d.    Median 
(SE) 

Inhaled 10 mg b.d. vs 
placebo Median 
difference (95% CI)  

Trial  
Placebo  
Median (SE) 

Inhaled 10 mg 
b.d.    Median 
(SE) 

Inhaled 10 mg b.d. vs 
placebo Median 
difference (95% CI)  

�‘Healthy�’  
[N = 233; R 
= 200] 

[N = 202; R = 
184] 

  �‘Healthy�’  
[N = 172; R 
= 147] 

[N = 154; R = 
139] 

  

Published  NDA  NDA  NDA  Published  NDA  NDA  NDA  NAI30009  
Published re-
analysis  

6.0 (0.3)   5.5 (0.3)  �–0.5 (�–1.3 to 0.3)  
Published re-
analysis  

 6.0 (0.3)   5.5 (0.3)  �–0.5 (�–1.4 to 0.4)  

�‘High-risk�’  
[N = 14; R = 
11] 

[N = 22; R = 
21] 

  �‘High-risk�’  
[N = 10; R 
= 8] 

[N = 12; R = 
12] 

  

Published  NDA  NDA  NDA  Published   NDA   NDA  NDA  NAI30010  
Published re-
analysis  

 7.0 (0.5)   6.0 (1.2)  �–1.0 (�–3.5 to 1.5)  
Published re-
analysis  

7.0 (0.4)   4.5 (0.9)  �–2.5 (�–4.4 to �–0.6)  

NDA, no data available; N = no. of individuals, R, no. of events  
(i.e. no. of individuals whose symptoms are alleviated by the end of the study). 
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Table A4.13.  Characteristics of not published zanamivir treatment trials 

Trial 
Data source +  

extra 
information 

Patient characteristics 

Trial 
design 
arms 

(no. of 
patients 
in each 
arm) 

Treatment 
duration 

(days) 

Follow-
up 

(days) 

Median number of 
days to the 

alleviation of 
symptoms for not 

published zanamivir 
treatment trials  

(ITT group)  

Median number of days to the 
alleviation of symptoms for 

 not published zanamivir treatment 
trials  

(influenza positive group)  

            Trial  

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI); p-

value  

Trial  
Placebo 
Median 

(SE)  

Inhaled 
10 mg  

b.d. 
Median  

SE)  

Inhaled 10 
mg b.d. vs 
placebo 
Median 

difference 
(95% CI); 
p-value  

NAI30011  

[Ref.: 
GlaxoSmithKline 

2002 submission to 
NICE) 

 18 years of age. Present within 48 hours after 
onset of symptoms. Some participants �‘high-

risk�’ (10% cardiovascular N = 47; 7% 
respiratory, N = 33) and 5 participants (1 

treatment and 4 placebo)  65 years. 9% of 
individuals (21 in each arm) vaccinated for the 
present influenza season. US-based multicentre 

trial  

237 placebo  
229 10 mg 

inhaled 
twice daily  

5 21 
�‘High-
risk + 

healthy�’  

�–0.50 (NDA) p = 
0.692  

High-risk 
+ 

healthy�’  

[N = 107; 
R = NDA] 

5.00 
(NDA)  

[N = 104; 
R = NDA] 

4.50 
(NDA)  

�–0.50 (NDA) p 
= 0.851  

NAI30012  

[Ref.: 
GlaxoSmithKline 

2002 submission to 
NICE)  

All subjects aged  65 years with or without 
underlying medical conditions. 20-country 

multicentre trial. Present within 48 hours after 
onset of symptoms. 44% and 47% vaccinated 

for the present influenza season in the placebo 
and treatment groups, respectively  

167 placebo  
191 10 mg 

inhaled 
twice daily  

5 29 
 �‘High-
risk�’  

�–1.00 (�–3.00 to 
1.00) p = 0.159  

�‘High-
risk�’  

[N = 114; 
R = NDA] 
7.5 (NDA)  

[N = 120; 
R = NDA] 

7.25 
(NDA)  

�–0.25 (�–3.25 to 
2.00) p = 0.609  
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Table A4.14.  Characteristics of not published zanamivir treatment trials 

Trial 
Median number of days to return to normal activities for not 

published zanamivir treatment trials (ITT group)  
Median number of days to return to normal activities for not published  

zanamivir treatment trials (influenza positive group)  
 

Trial  
Placebo 

Median (SE)  

Inhaled 10 mg 
b.d. Median 

(SE)  

Inhaled 10 mg b.d. vs 
placebo Median 

difference (95% CI);  
p-value  

Trial  
Placebo 

Median (SE)  

Inhaled 10 mg 
b.d. Median 

(SE)  

Inhaled 10 mg b.d. vs 
placebo Median difference 

(95% CI); p-value  

NAI30011 
�‘High-risk + 

healthy�’  
NDA  NDA  NDA  

 �‘High-risk + 
healthy�’  

NDA  NDA  NDA  

NAI30012 �‘High-risk�’  
[N = 167; R = 

NDA] >26.5 (NDA)  
[N = 191; R = 

NDA] >26.5 (NDA)  
p = 0.892  �‘High-risk�’  

[N = 114; R = 
NDA]>26.5 (NDA)  

[N = 120; R = 
NDA]>26.5 (NDA)  

p = 0.897  
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Table A4.15. 
Characteristics and results of oseltamivir treatment trials in healthy children  

Trial 
Data source +  extra 

information 
Jadad 
score 

Patient characteristics 

Trial design 
arms (no. of 

patients in each 
arm) 

Treatment 
duration 

(days) 

Follow-
up (days) 

WV15758 
 [Ref.: Whitley et al 28] 

 
4 
  

Previously healthy children aged 1�–12 years. Present <48 
hours after onset of symptoms. Influenza immunisation 

was not an exclusion criterion. There were no �‘high-risk�’ 
individuals 

  

351 placebo  
344 2 mg/kg/dose twice 
daily (to a max. of 100 

mg/dose) 
  

5 
  

28 
  

 
 

Characteristics and results of oseltamivir treatment in the influenza - infected children with asthma 

Trial 
Data source +  extra 

information 
Jadad score Patient characteristics 

Trial design 
arms (no. of 
patients in 
each arm) 

Treatment 
duration 

(days) 

Follow-
up 

(days) 

WV15759 
WV15871 

This study is published after the 
systematic review of Turner et 

al.,(2003) and is also included as 'eligible 
RCT for this review' 

 
 

Two WV numbers were assigned as the 
study rolled over two seasons  

 
25 

  
treatment of naturally acquired, 

symptomatic influenza infection in 334 
children with asthma aged 6 to 12 years 

164 placebo 
 

170 oseltamivir (2 
mg/kg) twice daily 

5 28 
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Table A4.16.  Characteristics and results of oseltamivir treatment trials in  healthy adults 

Trial Data source +  extra information 
Jadad 
score 

Patient characteristics 
Trial design arms 
(no. of patients in 

each arm) 

Treatment 
duration 

(days) 

Follow-
up 

(days) 
        

WV15670  [Ref.: Nicholson et al., 2000] 5 
Previously healthy, aged 18�–65 years. Present within 36 hours after 

onset of symptoms. Persons vaccinated in the previous 12 months were 
excluded. There were no �‘high-risk�’ individuals. 

238 placebo  
243 75 mg/dose twice 

daily  
245 150 mg/dose twice 

daily 

5 21 

WV15671 [Ref.: Treanor et al., 2000] 5 
Previously healthy, aged 18�–65 years. Present within 36 hours after 

onset of symptoms. Persons vaccinated in the previous 12 months were 
excluded. There were no �‘high-risk�’ individuals. 

209 placebo a  
210 75 mg/dose twice 

daily  
208 150 mg/dose twice 

daily 

5 21 

WV15730 [Ref.:http://www.fda.gov/cder/approval/index.htm] 5 
Previously healthy, aged 18�–65 years. Present within 36 hours after 

onset of symptoms. Persons vaccinated in the previous 12 months were 
excluded. There were no �‘high-risk�’ individuals. 

27 placebo  
31 75 mg/dose twice daily 

5 21 

        
              

        
a Two persons in this study were excluded before treatment 

given and analysis is reported excluding these persons. 
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Table A4.17.  Characteristics and results of oseltamivir treatment trials in  healthy adults outcome alleviation of symptoms 

Median number of hours to the alleviation of symptoms for �‘healthy�’ 
individuals in the oseltamivir treatment trials (ITT group) 

Median number of hours to the alleviation of symptoms for �‘healthy�’ 
individuals in the oseltamivir treatment trials (influenza positive group) 

Trial  
Placebo 

Median (SE)  

75 mg b.d. 
Median 

(SE)  

150 mg b.d. 
Median 

(SE)  

75 mg b.d. vs 
placebo Median 

difference (95% CI)  
Trial  

Placebo 
Median (SE)  

75 mg b.d. 
Median 

(SE)  

150 mg b.d. 
Median 

(SE)  

75 mg b.d. vs 
placebo Median 

difference (95% CI)  

WV15670  
[N = 235; R = 

191] 116.1 (7.6) 
[N = 240; R = 
211] 97.6 (9.9) 

[N = 241; R = 
213] 89.4 (6.0) 

�–18.5 (�–43.0 to 6.0)  WV15670  
[N = 161; R = 

133] 116.5 (8.5)  
[N = 157; R = 
140] 87.4 (7.8)  

[N = 155; R = 
143] 81.8 (6.8)  

�–29.1 (�–51.7 to �–6.5)  

WV15671  
[N = 200; R = 
178] 97.0 (5.3)  

[N = 204;R = 
182] 76.3 (6.4)  

[N = 202; R = 
179] 74.3 (4.0)  

�–20.7 (�–37.0 to �–4.4)  WV15671  
[N = 128; R = 

113] 103.3 (7.9)  
[N = 121; R = 
112] 71.5 (5.6)  

[N = 119; R = 
107] 69.9 (6.2)  

�–31.8 (�–50.7 to �–12.8)  

WV15730 a  
[N = 27; R = 21] 

109.8 (31.2)  
[N = 31; R = 27] 

74.5 (7.2)  
 �–35.3 (�–98.5 to 27.8)  WV15730 a  

[N = 19; R = 15] 
143.9 (24.8)  

[N = 19; R = 17] 
78.2 (10.6)  

 �–65.8 (�–118.7 to �–12.8)  

Above 3 studies 
combined  

[N = 462; R = 
390] 105.3 (5.0)  

[N = 475; R = 
420] 83.2 (4.3)  

[N = 443;R = 
392] 81.0 (4.5)    

Above 3 studies 
combined   

[N = 308; R = 
261] 112.5 (4.9) 

[N = 297; R = 
269] 78.2 (3.9)  

[N = 274; R = 
250] 78.5 (5.3)    

N, no. of individuals in the study; R, no. of events (i.e. no. of individuals whose symptoms are alleviated by the end of the study). 

a Unpublished study.  
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Table A4.18.  Characteristics and results of oseltamivir treatment trials healthy adults outcome return to normal activities 

Trial 
Median number of hours to return to normal activities for �‘healthy�’ 

individuals in the oseltamivir treatment trials (ITT group)  

 Median number of hours to return to normal activities for �‘healthy�’ 
individuals in the oseltamivir treatment trials (influenza positive 

group)  

 

Trial  
Placebo 
Median 

(SE)  

75 mg b.d. 
Median 

(SE)  

150 mg 
b.d. 

Median 
(SE)  

75 mg b.d. vs 
placebo Median 

difference (95% CI)  
Trial  

Placebo 
Median 

(SE)  

75 mg b.d. 
Median 

(SE)  

150 mg 
b.d. 

Median 
(SE)  

75 mg b.d. vs 
placebo Median 

difference (95% CI)  

WV15670  WV15670  
[N = 234; R = 

153] 173.0 
(8.2)  

[N = 240; R = 
171] 132.4 

(8.2) 

[N = 241; R = 
172] 150.0 (7.1)  

�–40.6 (�–63.3 to �–17.8)  WV15670  
[N = 161; R = 

103] 174.2 
(9.0)  

[N = 157; R = 
119] 127.1 

(9.1)   

[N = 155; R = 
112] 133.5 (8.2) 

�–47.2 (�–72.2 to �–22.2)  

WV15671 WV15671  
[N = 201; R = 

135] 133.0 
(7.8)  

[N = 204; R = 
164] 108.7 

(7.0) 

[N = 203; R = 
148] 130.2 (7.7)  

�–24.3 (�–44.8 to �–3.7)  WV15671  
[N = 128; R = 
90] 134.2 (8.8)  

[N = 121; R = 
106] 107.8 

(1.5)   

[N = 120; R = 
89] 127.2 (10.0) 

�–26.3 (�–43.9 to �–8.8)  

WV15730 WV15730a  
[N = 27; R = 

14] 196.2 
(36.3)  

[N = 31; R = 
18] 152.6 

(24.8)  

�–43.6 (�–129.8 
to 42.6)  

  WV15730a  
[N = 19; R = 9] 

218.7 (36.1)  

[N = 19; R = 
13] 130.7 

(17.4)  
 �–88.0 (�–166.5 to �–9.5)  

 
Above 3 
studies 

combined  

[N = 462; R = 
302] 156.3 

(5.4)  

[N = 475; R = 
353] 127.6 

(5.1)  

[N = 444; R = 
320] 134.0 (5.2)  

  
Above 3 
studies 

combined   

[N = 308; R = 
202] 156.3 

(6.6)  

[N = 297; R = 
238] 125.7 

(5.4)  

[N = 275; R = 
201] 131.3 (3.3)    

  
N, no. of individuals in the study; R, no. of events (i.e. no. of individuals whose symptoms are alleviated by the end of the study). 
a Unpublished study. 
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Table A4.19.  Characteristics and results of oseltamivir treatment trials in  healthy children  

Trial 
 Median number of hours to the alleviation of symptoms for 

children in the oseltamivir treatment trials  
Median number of hours to return to normal health and activities 

for children in the oseltamivir treatment trials  

Trial  
Placebo Median 

(SE)  
75 mg b.d. Median 

(SE)  
75 mg b.d. vs placebo Median 

difference (95% CI)  
Trial  Placebo Median (SE)  

75 mg b.d. Median 
(SE)  

75 mg b.d. vs placebo Median 
difference (95% CI)  

ITT  
[N = 338; R = 319] 

125.7 (5.1)  
[N = 331; R = 310] 

104.8 (5.6)  
�–20.9 (�–35.7 to �–6.1)  ITT     

[N = 338; R = 
325]100.1 (5.3) 

[N = 331; R = 319] 
70.0 (4.3)  

�–30.1 (�–43.3 to �–16.8) WV15758 

Influenza positive  
[N = 225; R = 210] 

137.0 (5.4)  
[N = 209; R = 
196]101.3 (7.1)  

�–35.8 (�–53.3 to �–18.2)  Influenza positive  
[N = 225; R = 204] 

111.7 (7.5) 
[N = 209; R = 204] 

67.1 (6.3) 
�–44.6 (�–63.7 to �–25.4)  

  N, no. of individuals in the study; R, no. of events (i.e. no. of individuals whose symptoms are alleviated by the end of the study). 

Characteristics and results of oseltamivir treatment in  influenza - infected children with asthma 
Trial Median number of hours to the alleviation of symptoms for children in oseltamivir treatment  Median number of hours to return to normal activities for children in the oseltamivir treatment 

    Placebo Median  Oseltamivir group 
Placebo vs Oseltamivir; p - 

value 
  Placebo Median  Oseltamivir group 

Placebo vs Oseltamivir; p - 
value 

ITTI a 123.9 134.3 10.4 ; p = 0.5420 ITTI a   114 101.4 12.6 ; p = 0.4555 
WV15759 
WV15871 Per protocol 

population 
NDA NDA 24.3 ; p = 0.1607 

Per protocol 
population 

116.8 100 16.8 ; p = 0.1177 

  
a ITTI is intention - to - treat infected population 

 
No data available    
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Table A4.20.  Characteristics of not published oseltamivir treatment trials �– high risk persons 

Trial Data source +  extra information 
Jadad 
score 

Patient characteristics 

Trial design 
arms (no. of 

patients in each 
arm) 

Treatment 
duration 

(days) 

Follow-
up 

(days) 

WV15812 [Ref.:http://www.fda.gov/cder/approval/index.htm] 4 
Persons with chronic and/or respiratory disease b, aged  13 years. Present 

within 36 hours after onset of symptoms. Approx. 30% of the study 
population were vaccinated. 

149 placebo  
152 75 mg/dose twice 

daily 
5 21 

WV15872 [Ref.: not published] 2 Persons with chronic and/or respiratory disease aged  13 years 
53 placebo  

47 75 mg/dose twice 
daily 

Not available 
Not 

available 

WV15819 [Ref.:http://www.fda.gov/cder/approval/index.htm] 4 
Previously healthy, aged  65 years. Present within 36 hours after onset of 

symptoms. Approx. 46% of the study population were vaccinated 

93 placebo  
76 75 mg/dose twice 

daily 
5 21 

WV15876  [Ref.: not published] 2 Previously healthy,  65 years 
44 placebo  

54 75 mg/dose twice 
daily 

5 21 

WV15978 [Ref.: not published] 2 Previously healthy, aged  65 years  
238 placebo  

228 75 mg/dose twice 
daily 

Not available 
Not 

available 

b Patients with chronic cardiac (excluding chronic idiopathic hypertension) or pulmonary disorders (including bronchopulmonary dysplasia and asthma but excluding cystic fibrosis) 
severe enough to require regular medical follow-up or hospital care. In study WV15872 the following clarification was also given: pulmonary disorders were defined as COAD 

(chronic obstructive airway disease), which permanently reduces the FEV1. Asymptomatic patients with a previous valve replacement or bypass surgery were also eligible. 
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Table A4.21.  Characteristics of oseltamivir prophylaxis trials 

Trial 
Data source +  

extra information 
Jadad score Patient characteristics 

Trial 
design 
arms 

(no. of 
patients 
in each 
arm) 

Treatment 
duration 
(weeks) 

Seasonal prophylaxis in a mostly vaccinated elderly population in  
a residential home setting (aged 64�–96 years, 80% vaccinated):  

            

Outcome: 
laboratory-
confirmed 

clinical 
influenza  

Total 
no. in 

placebo 
group 

No. in 
placebo 
group 

with an 
event 
(%)  

Total no. 
in 

oseltamivir 
group  

No. in 
oseltamivir 
group with 
an event 

(%)  

OR 
 (95% 
CI)  

p-Value  
for 

intervention 
effect  

All 
participants  

272 12 (4.4)  276 1 (0.4)  

0.08 
(0.01 

to 
0.61)  

0.002  

WV15825  Peters et al., 29  4 

Randomised double-blind, placebo-controlled 
multicentre trial comparing the efficacy of 

oseltamivir prophylaxis in frail elderly subjects 
living in 31 residential homes across the USA 
and Europe. 548 persons who had a mean age 
of 81 years (range from 64 to 96 years) took 

part in the study, of whom 80% had been 
vaccinated against influenza  

276 75 
mg once 

daily 
272 

placebo  

6 
Vaccinated 
participants 

only  
218 11 (5.0)  222 1 (0.5)  

0.09 
(0.001 

to 
0.67)  

0.003  

            
Previous exposure prophylaxis in the general population  

(aged 12�–85 years, 13% vaccinated) 

ITT analysis  462 34 (7.4)  493 4 (0.8)  

0.10 
(0.04 

to 
0.29) 

<0.001  

WV15799  

  

Welliver et al., 77 

  

4 

  

Cluster-randomised, double-blind, placebo-
controlled study conducted at 76 centres in N. 
America and Europe to investigate the efficacy 

of oseltamivir in preventing the spread of 
influenza to household contacts of influenza-

infected index cases. Household contacts were 
randomly assigned by household cluster within 
48 hours of symptom onset in the index case 

(the index case did not receive antiviral 
treatment). Acknowledgement was made of 
the need to take the cluster aspect of the 

design into account at the analysis stage. The 
age of contacts ranged from 12 to 85 years. 
13% of contacts in each group had received 
influenza vaccination. About 40% of contacts 
had pre-existing diseases �– the most common 

were asthma 3.0%, hypertension 5.7%, 
hypersensitivity 3.9% and depression 2.9%  

493 75 
mg once 

daily 
462 

placebo  

1 
Influenza-
positive 

index case  
206 

26 
(12.6)  

209 3 (1.4)  

0.10 
(0.03 

to 
0.34)  

<0.001  
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Trial 
Data source 

+  extra 
information 

Jadad 
score 

Patient characteristics 

Trial 
design 

arms (no. 
of patients 

in each 
arm) 

Treatment 
duration 
(weeks) 

 Seasonal prophylaxis in a healthy population (aged 18�–65 years, none vaccinated) 

            Outcome  Total no. 
in 

placebo 
group  

No. in 
placebo 
group 

with an 
event (%)  

Total no. in 
oseltamivir 
75 mg/day 

group  

No. in 
oseltamivir 
75 mg/day 
group with 

an event (%) 

Total no. in 
oseltamivir 
150 mg/day 

group  

No. in 
oseltamivir 
150 mg/day 
group with 

an event( %)a 

OR 
(95% 
CI)  

p-Value for 
intervention 

effect  

WV15673  
Hayden et 

al., 78 
5 

Double-blind, 
randomised and placebo-

controlled study 
conducted at 3 sites in 
Virginia, USA. Eligible 
subjects were healthy 

adults aged 18�–65 years, 
and had not received 

influenza vaccine  

268 75 mg 
once daily 
267 75 mg 
twice daily 

268 
placebo  

6 268 19 (7.1)  268 3 (1.1)  267 4 (1.5)  

0.15 
(0.04 

to 
0.51) 

<0.001  

WV15697  
Hayden et 

al., 78 
5 

Same design as above. 
Double-blind, 

randomised and placebo-
controlled study 

conducted at 2 sites in 
Texas, USA and 1 site in 

Kansas City. Eligible 
subjects were healthy 

adults aged 18�–65 years, 
and had not received 

influenza vaccine  

252 75 mg 
once daily 
253 75 mg 
twice daily 

251 
placebo  

6 

Laboratory-
confirmed 

clinical 
influenza  

251 6 (2.4)  252 3 (1.2)  253 3 (1.2)  

0.49 
(0.12 

to 
1.99)  

0.34  

            a 150 mg/day arm included here for completeness.     
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Table A4.22.  Characteristics of zanamivir prophylaxis trials 

Trial 
Data source +  

extra information 
Jadad 
score 

Patient characteristics 

Trial design 
arms (no. of 

patients  
in each arm) 

Treatment 
duration 
(days) 

Outbreak prophylaxis in the elderly in a residential home setting: 

            

No. in 
rimantadine  
group with  

an event (%) 

Total no. in 
zanamivir group  

No. in  
zanamivir group  

with an event (%)  
OR (95% CI)  

p-Value for 
intervention 

effect  

1 (4.3)  65 0 (0.0)  
0.11 (0.005 

to 2.91)  
0.25 (exact)  

1 (4.3)  65 1 (1.5)  
0.34 (0.02 to 

5.73)  
0.46 (exact)  

1 (5.9)  35 0 (0.0)  
0.15 (0.006 

to 4.01)  
0.33 (exact)  NAIA 

2010  

In the analysis no 
allowance was  
made for the 
clustering and 

hence there is a 
danger the results 
of the study are 
over precise 79 

3 

Randomised unblinded study of 
chemoprophylaxis with zanamivir versus 
standard care in a 735-bed nursing home. 
Randomisation was at a ward (of which 

there were 14) and not an individual 
level. Once existence of an outbreak was 
established (treatment was given only in 

the ward where the outbreak had 
occurred). Persons who refused to take 
part in the study were given rimantadine 

automatically when influenza A was 
confirmed in their ward. Age group of 
participants and percentage vaccinated 

not reported  

Influenza A 
65 10 mg 

inhaled + 4.4 
mg twice 

daily 23 100 
mg 

rimantadine 
once daily 
Influenza B 
35 10 mg 

inhaled + 4.4 
mg intranasal 
twice daily 
17 no drug 

14 

1 (5.9)  35 0 (0.0)  
0.15 (0.006 

to 4.01)  
0.33 (exact)  

            
None of the estimates take into account intra-cluster correlation 

 clustering; however, it is so rare that is probably does not matter.  
  

       
 Seasonal prophylaxis in a healthy population  

(aged 18�–64 years, 15% vaccinated):  

            
No. in placebo  
group with an  

event (%) 

Total no.  
in zanamivir  

group  

No. in  
anamivir group  

with an event (%)  
OR (95% CI)  

p-Value for 
intervention 

effect  

NAIA 

3005 
Monto et al 80  4 

Randomised double-blind, placebo-
controlled trial of zanamivir for the 

prevention of influenza in healthy adults 
(two midwestern USA university 

communities). Persons aged 18�–64 years 
(mean age 29 years) were eligible for 

participation as long as they did not have 
a chronic condition for which influenza 

vaccination was recommended (although 
other vaccinated persons were eligible 

for inclusion). 15% of participants 
vaccinated  

553 10 mg 
inhaled once 

daily 554 
placebo  

28 34 (6.1)  553 11 (2.0)  
0.31 (0.14 to 

0.64)  
<0.001  
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Trial 
Data source +  extra 

information 
Jadad 
score 

Patient characteristics 
Trial design arms (no. of 

patients in each arm) 

Treatment 
duration 

(days) 
            

NAI30010  

In the analysis no allowance was 
made for the clustering and hence 
there is a danger the results of the 

study are over precise 76  

4 

Randomised double-blind, placebo-controlled study of the treatment and prevention of 
influenza in families. Families (2�–5 members with one child 5 years of age or older) in 

which one member developed ILI were randomised. Note: the index case was 
randomised to inhaled zanamivir 10 mg twice daily for 5 days or placebo. The mean 

age of household contacts was 26 years (SD = 16). 16% of participants had been 
vaccinated  

Contact cases: 414 10 mg inhaled once a day 
423 placebo  

5 

NAIA2009 
NAIB2009  

 Kaiser et al.81  3 

Randomised double-blind, placebo-controlled multicentre trial (Europe and North 
America) investigating the prophylactic effect of zanamivir after close contact with a 

person with ILI of no longer than 4 days�’ duration. Asymptomatic persons aged 13�–65 
years who had been exposed were eligible. None of the participants were vaccinated 

against influenza 

(2 × 2 factorial study design )146 inhaled (5 
mg) twice daily + intranasal sprays (16 mg/ml) 

per nostril (0.1 ml per spray)141 placebo 
inhaled + active spray 144 inhaled + placebo 

spray 144 placebo spray and inhalation  

10 

 

 

Trial 
Previous exposure prophylaxis in the general population 

(ITT group) 
Previous exposure prophylaxis in the general population (influenza positive 

index cases) 

  

No. in 
placebo 
group 

with an 
event (%) 

Total no. 
in 

zanamivir 
group  

No. in 
zanamivir 
group with 
an event 

(%)  

OR 
(95% 
CI)  

p-Value for 
intervention 

effect  
Outcome  

Total 
no. in 

placebo 
group  

No. in 
placebo 
group 

with an 
event (%) 

Total no. 
in 

zanamivir 
group  

No. in 
zanamivir 
group with 
an event 

(%)  

OR 
(95% 
CI)  

p-Value for 
intervention 

effect  

NAI30010a  40 (9.5)  414 7(1.7)  
0.16 

(0.07 to 
0.37)  

<0.001  

Laboratory-
confirmed 
influenza in 

contact  

215 33 (15.3)  195 6 (3.1) 
0.18 

(0.07 to 
0.43)  

<0.001  

NAIA2009 
NAIB2009  

9 (6.3)  144 3 (2.1)  
0.27 

(0.07 to 
1.05)b  

0.077 b         

 a None of the above estimates take into account ICC clustering �– however, it is so rare that is probably does not matter.  
 

b OR estimates is stratified by centre but the given p - value is not 
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Trial 
Data source +  

extra 
information 

Jadad 
score 

Patient characteristics 

Trial 
design 

arms (no. 
of 

patients 
in each 
arm) 

Treatment 
duration 

(days) 
Outbreak prophylaxis in a nursing home: 

            

No. in 
placebo 
group 

with an 
event 

(%) 

Total no. 
in 

zanamivir 
group  

No. in 
zanamivir 

group 
with an 

event (%)  

OR (95% 
CI)  

p-Value for 
intervention 

effect  

NAIA3004 

Underpowered study, 
all influenza cases 

occurred in Lithuania, 
impact of difference in 

vaccination ratio or 
hygienic measures not 

assessed 
 

This study is published 
after the systematic 
review of Turner et 
al.,(2003) and is also 

included as 'eligible RCT 
for this review' 

 

valid 

A double-blind, randomized, placebo-
controlled, parallel-group, multi-center study 
(12 centers in Netherlands, Israel, Lithuania). 
Study Population: subjects had to be residents 
of a nursing home, and able to satisfactorily 

use the Diskhaler. An influenza outbreak was 
required to have been declared locally. 

Vaccination was not obligatory, only 9% was 
vaccinated. 

240  5 mg 
zanamivir 2 
inhalations 
once daily 
total daily 

dose 10 mg    
249 placebo 

14 23 (9) 240 15 (6) 0.71 [0.38, 1.31]  p=0.355 
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4.5 APPENDIX 5. USE OF ANTIVIRAL AGENTS IN SELECTED 
PANDEMIC PLANS 

4.5.1 Australia 

4.5.1.1 NEEDS ASSESMENT AND STOCKPILING 

Basic assumptions 
Attack rate (+ duration) AR? (Duration 12 weeks ) 
Case-fatality rate Not found 
Specific mortality rate  64-217/100.000 pop  (13.000-44.000 deaths  expected) 
Groups most  at risk Not found 
Other assumptions  
Hospitalisations 0.3 �– 0.7 %  population  (58.000-148.000 expected ) 
Outpatients visits     5-37%  population (1-7.5 millions expected) 

 

The most important assumption driving the recommendations for the use of 
antiviral drugs relates to the effectiveness of containment strategies. �‘The most 
recent epidemiological results suggest that combined interventions [i.e. use of 
antivirals]  could delay the onset of a pandemic in Australia for many months 60�’ 

Explicit targets for use 
Pandemic alert period (objective: containment ) 
Treatment Cases 
PEP Contacts (20 contacts per case expected) 
Prophylaxis Health care workers conducting �‘seek and contain�’ activities  

(50 HCW per case expected)  
Established pandemic  
Treatment Within a trial only* 
PEP �‘Lower level risk�’= medium risk of close contact exposure  
Prophylaxis �‘Higher risk of exposure to the virus�’ = continuous risk of exposure = A core 

of HCW 
* Allocation for the trial will be based not on the state population, but on the research protocol 
that ensures the gathering of the best information 

The use of any component within the stockpile will be guided by Australia�’s 
strategy of delaying the impact of the pandemic, to buy time to develop and 
distribute a vaccine60.  

Planned stockpile 

Planned stockpile:   8,75  millions (treatment) courses  

Population (2006)  20,264,082.  

N courses/N population= 43% .   
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Criteria for national allocation from the stockpile  
 Group Strategy %** 
Containment phase 
 Containment needs T+PEP+P 8-10% 
Established pandemic  
 Core of professionals working in health care  P 65% 
 Cases  (limited number,  within a trial)  T 10% 
 Lower risk of exposure  PEP 10% 
 Contingency reserve  - 5-7% 
Total 100% 

T=treatment PEP=Post-exposure prophylaxis  P= prophylaxis .  
One treatment course: 10 doses = one PEP course (10 days protection).  
P=continuous prophylaxis: 1 dose/day * 6 weeks = 42 doses  
** Proportion of stockpile  

4.5.1.2 Clinical guidelines: indications for treatment with antiviral drugs during a flu 
pandemic  

We could not find any detailed information.  

Current recommendations for general practitioners and health workers (in the 
alert phase) 62:  

Clinical assessment of a patient with fever > 38° + respiratory symptoms + 
�‘plausible history of exposure�’ (= travelers, contact with infected animals, with a 
case with severe respiratory illness, laboratory worker�…): contact local public 
health unit and discuss diagnosis, investigations, treatment, hospitalization�…   

�‘More detailed patient management guidance will be provided to medical 
practitionners as specific information on the illness becomes available�’62: 

4.5.1.3 Surveillance, monitoring, research implying antivirals drugs82 

Effectiveness of antivirals during a pandemic  

Research project funded in Feb 2006: Do stockpiled antivirals work safely 
against pandemic influenza? Professor David Cooper, University of New South 
Wales 

This project will develop a number of clinical trials that could be implemented 
rapidly should pandemic influenza ever be announced by health authorities in 
Australia/Singapore or Hong Kong. Patients with suspected influenza infection 
will be asked to provide informed consent prior to commencing NAI therapy. 
Clinical information will then be collected for a period of approximately one 
month along with some blood samples and swabs from the throat and nasal 
passages. Data will be analysed as quickly as possible to help inform the 
continued use of NAI therapy as a cornerstone of the public health agency 
response to pandemic influenza. In addition, the study team will prepare clinical 
trials to be conducted in essential workers who are likely to receive long-term 
NAI preventive treatment as well as the immediate contacts of people with 
presumed influenza infection who are likely to receive short-term prophylaxis 
with NAIs. 
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New drugs/ new diagnosis tests  

Resistance to NAIs in A (H5N1) influenza virus: assessment, molecular basis; 
efficacy and resistance profile of long acting NA inhibitors against several 
influenza strains; PCR test for the detection of resistance.  

4.5.1.4 Sources60, 83 

 Australian government - Department of Health and Aging. The 
Australian Health Management Plan for Pandemic Influenza. 
2006Available from: 
http://www.health.gov.au/internet/wcms/publishing.nsf/Content/o
hp-pandemic-ahmppi.htm 

 Australian government - Department of Health and Aging. The 
Australian Health Management Plan for Pandemic Influenza. 
Appendix 1: access to the Australian national medical stockpile 
during an influenza pandemic. 2006Available from: 
http://www.health.gov.au/internet/wcms/publishing.nsf/Content/o
hp-pandemic-ahmppi.htm 

4.5.2 Canada 

Use of antiviral drugs in a pandemic context is in line with the main goals of this 
pandemic plan: first, to minimize serious illness and overall deaths, and second 
to minimize societal disruption among Canadians as a result of an influenza 
pandemic 

4.5.2.1 NEEDS ASSESMENT AND STOCKPILING 

Basic assumptions 
Attack rate (+ 
duration) 

15% to 35% will become clinically ill (unable to attend work for at 
least half a day) over 8 weeks 

Case-fatality rate - 
Groups most  at risk Young children, elderly adults, pregnant women, and individuals with 

chronic diseases at greatest risk of complicated influenza64 
Other assumptions Based on a US model84 - Detailed assumptions on attack rates, 

hospitalisations, deaths, per age and risk group.    
Specific mortality 
rate  

54-125 / 100.000  population  (18.000-25.000 deaths expected) 

Hospitalisations 0.14%-0.32% (47.000-109.000 expected)  
Outpatient care      6-14%  population (2-5 millions visits expected) 
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Explicit targets for use 
Pandemic alert period 
Treatment - 
PEP - 
Prophylaxis - 
Established pandemic  
Treatment Patients hospitalized with influenza-like symptoms, health-care and 

emergency service workers, high-risk persons in the community  
PEP Control outbreaks in residents of institutions  
Prophylaxis Essential services workers, high-risk persons hospitalized for an illness 

other than influenza, high-risk persons in the community 

 

Planned stockpile 

Not found  

Population: 33 millions (2006)  

4.5.2.2 Explicit prioritization during pandemic if stockpile not sufficient64 
Priority Group Strategy 
1 Patients hospitalized for influenza within 48h of onset T 
2 Ill health care and emergency services workers (within 48h of 

onset) 
T 

3 Ill high-risk persons in the community* (within 48h of onset) T 

4 Prophylaxis of health care workers P 

5 Control outbreaks in high-risk residents of institutions (nursing 
homes and other chronic care facilities) 

PEP 

6 Prophylaxis of essential service workers 
 

P 

7 Prophylaxis of high-risk persons* hospitalized for illnesses other 
than influenza 

P 

8 Prophylaxis of high-risk persons* in the community P 

T=treatment PEP=Post-exposure prophylaxis  P= prophylaxis  
* During a pandemic the definition of high-risk persons may change based on epidemiologic 
evidence. 

4.5.2.3 Clinical guidelines: Indications for treatment with antiviral drugs during a flu 
pandemic64 

The Canadian pandemic plan includes a large clinical section with detailed 
decision algorithms for outpatient settings (adults, children) / long-care facilities 
setting / acute care setting. 

Case Definitions:  

Clinical case definition: when influenza is circulating in the community, the 
presence of fever and cough of acute onset are good predictors of influenza. 
The positive predictive value increases when fever is higher than 38° and when 
the onset of the clinical illness is acute (less than 48 hours after the prodromes).  
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Confirmed cases of influenza: cases with laboratory confirmation (i.e., virus 
isolation from respiratory tract secretions, identification of viral antigens or 
nucleic acid in the respiratory tract, or a significant rise in serum antibodies) OR 
clinical cases with an epidemiological link to a laboratory confirmed case.  

Patient management and indications for treatment 

Algorithms (one for children, another for adults) for the management of 
patients with influenza-like illness (ILI) are provided for a 2-step assessment 
(triage).  

1) Initial ILI assessment: patients not meeting specific severity criteria will be 
sent home with self-care instructions.  Others are eligible for secondary 
assessment. 

2) Secundary influenza illness assessment: 

Patients could be eligible for microbiologic diagnostic tests (bacteriologic and/or 
virologic), depending on the clinical presentation and availability of resources. 
Once the pandemic strain is confirmed in a community, virologic tests will be 
needed only to confirm diagnosis in atypical cases (and for surveillance 
purposes).  

According to the outcomes of secondary assessment patients will be:  

 sent home with self-care instructions. Only those with co-
morbidities or risk factors (belonging to a pre-established list) 
could be eligible for antiviral therapy provided they are assessed 
within 48 hours of onset. The treatment decision will be 
contingent on pandemic priorities.   

 or admitted to hospital (priority for antiviral treatment).  

4.5.2.4 Surveillance, monitoring, research implying antivirals drugs 

Apart from surveillance and resistance monitoring, research issues include: 

 The outcomes of specific interventions and the value of antiviral 
prophylaxis versus treatment. 

 The benefit of antivirals in reducing complications of influenza 
and death, especially in high-risk persons and in those with 
severe influenza illness (e.g., severe viral pneumonitis). 

 The efficacy and safety of antivirals for the treatment and 
prophylaxis of children and select high-risk groups such as 
infants, pregnant women, immunocompromised persons, elderly 
with underlying disease. 

 The minimum effective dose and duration for prophylaxis or 
treatment of complicated and uncomplicated influenza. 

 The use of combination therapy in different populations. 

 The mechanism for resistance to both classes of antivirals and 
assessment of the biological consequences (infectiousness, 
virulence) of resistance. 

 The use of laboratory testing including rapid diagnostics to assist 
in decision making for use of antivirals. 
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 The effect of antiviral administration on the response to live 
attenuated influenza vaccines. 

 The shelf life of antivirals and raw materials, beyond those 
estimated by manufacturer. 

4.5.2.5 Sources64 

Public Health Agency of Canada. Canadian Pandemic Influenza Plan. 2004 
Available from: http://www.phac-aspc.gc.ca/cpip-pclcpi/ 

4.5.3 United Kingdom 

4.5.3.1 NEEDS ASSESMENT AND STOCKPILING85, 86  

Basic assumptions 
Attack rate (+ 
duration) 

Cumulative clinical attack rate:  25% over one or more waves of +/-15 
weeks each  

Case-fatality 
rate 

0.37% (minimum that might be expected even with treatment) 

Groups most  
at risk 

Attack rate higher in children and otherwise fit adults but mortality higher 
in the elderly (but uniform attack rate used across all age groups for 
planning purposes) 

Other 
assumptions 

Complication rate : 10% of those with symptoms; half expected to attend 
hospital emergency department 

Explicit targets for use 
Pandemic 
alert period  

(WHO, phase 5: localised clusters of human cases) �– treatment of cases and 
prophylaxis of contacts 

Established 
pandemic  

 

Treatment All cases meeting indications for treatment (see clinical guidelines) 
PEP No 
Prophylaxis No 

Planned stockpile 

14.6 millions treatment courses, Oseltamivir (including powder for children) for 
61 millions population (2006) = 24% 

Explicit prioritisation if stockpile not sufficient 

Priority explicitly given to health care workers with influenza-like symptoms and 
un-immunised people in high-risk groups (no more defined) 

4.5.3.2 Clinical guidelines : Indications for treatment with antiviral drugs during a flu 
pandemic/87 

Diagnostic and treatment decision  

Clinical definition of acute influenza-like illness (ILI): presence of fever and new 
(or, in those with chronic lung disease, worsening) cough of acute onset in the 
context of influenza circulating in the community.   

Laboratory confirmation not required to initiate treatment. 
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Primary care 

Treat adults and children > 1y.o IF 

 acute ILI AND  

 fever (>38C), AND  

 symptoms for two days or less. 

Exceptions: patients unable to mount an adequate febrile response, e.g. the 
immunocompromised or very elderly, may still be eligible for antiviral treatment 
despite the lack of documented fever. Immunosuppressed patients, including 
those on long-term corticosteroid therapy, may suffer more prolonged 
viraemia, and could possibly benefit from antiviral therapy commenced later 
than 48 hours after the onset of ILI. Patients who are severely ill, but who have 
not been hospitalised due to non-clinical reasons, may benefit from antiviral 
therapy commenced later than 48 hours after the onset of ILI.  

There is no strong evidence to support antiviral use in these exceptional 
situations. 

Patients admitted to hospital 

Treat adults and children > 1y.o IF 

 acute ILI AND  

 fever (>38C), AND  

 symptoms for two days or less. 

Patients unable to mount an adequate febrile response, e.g. the 
immunocompromised or very elderly, may still be eligible for antiviral treatment 
despite lack of documented fever. Hospitalised patients who are severely ill, 
particularly if also immunocompromised, may benefit from antiviral treatment 
started more than 48 hours from disease onset, although there is no evidence 
to demonstrate benefit, or lack of, in such circumstances. 

In children who are severely ill in hospital oseltamivir may be used if the child 
has been symptomatic for <6 days ( but there is no evidence to demonstrate 
benefit or lack of it in such circumstances) 

4.5.3.3 Surveillance, monitoring, research85, 87 

Develop and maintain capacity for antivirals susceptibility testing  

Plan monitoring of effectiveness and possible adverse reactions of antivirals  

4.5.3.4 Sources85, 86 

 UK Health Departments; 2005 [updated 2005; cited September 
21]. Influenza pandemic contingency plan (October 2005 
edition). Available from: 
http://www.dh.gov.uk/PublicationsAndStatistics/Publications/Publi
cationsPolicyAndGuidance/PublicationsPolicyAndGuidanceArticle
/fs/en?CONTENT_ID=4121735&chk=Z6kjQY 

 Department of Health U. UK operational framework for 
stockpiling, distributing and using antiviral medicines in the event 
of pandemic influenza. 2005 September 2005.Available from: 
http://www.dh.gov.uk/PublicationsAndStatistics/Publications/Publi
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cationsPolicyAndGuidance/PublicationsPolicyAndGuidanceArticle
/fs/en?CONTENT_ID=4119491&chk=T/Iaww 

4.5.4 United States 

4.5.4.1 NEEDS ASSESMENT AND STOCKPILING 

Basic assumptions 
Attack rate 
(+ duration) 

25-30%  over 8 weeks  

Case-fatality 
rate 

NA 

Groups 
most  at 
risk 

The greatest risk of hospitalization and death�—as during the 1957 and 1968 
pandemics and annual influenza�—will be in infants, the elderly, and those with 
underlying health conditions. 

Other 
assumptions 

Treatment with NA inhibitor (oseltamivir or zanamivir) will decrease 
hospitalisation by half 
35% in priority groups will have influenza-like illness , 75% will present in the 
first 48 hours and eligible for treatment 
For persons admitted to hospitals, 80% would be treated  as the 48h-limit 
may sometimes be relaxed in more ill patients 
Pre-exposure prophylaxis (PEP)(oseltamivir) to be taken for 20 days (40 
doses)  = the equivalent of 4 treatment courses  

 

Explicit targets for use 
Pandemic alert period 
Treatment All symptomatic cases suspected of novel influenza (ideally within 48 hours 

after onset of symptoms) 
PEP Contacts 
Prophylaxis Targeted chemoprophylaxis to contain small clusters, to be decided on a 

case-by-case basis 
Established pandemic  
Treatment All symptomatic cases  
PEP Outbreak response in nursing homes and other residential settings 
Prophylaxis Highest risk outpatients, HCWs with direct patient contact  

 

Planned stockpile 

Planned needs (treatment + PEP + pre-exposure prophylaxis): 132,7 millions 
courses (one course= the equivalent of one treatment course or 10 doses) 

Recommended stockpile : +/- 40 millions courses, to allow coverage of 7 top 
priority groups (see below).   40 millions courses   /  299 million persons (2006) 
= 14%  

 85% dedicated to treatment 

 12% dedicated to profylaxis 

 5% dedicated to post exposure profylaxis 

Expected production capacity 1.25 million course/month. 
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Explicit prioritization during pandemic if stockpile not sufficient 
Priority Group Strategy %** 
1 Patients admitted to hospital T* 6% 
2 Health care workers (HCW) with direct patient contact 

and emergency medical service (EMS) providers 
T 

2% 
3 Highest risk outpatients�—immunocompromised persons 

and pregnant women 
T 

1% 
4 Pandemic health responders (public health, vaccinators, 

vaccine and antiviral manufacturers), public safety (police, 
fire, corrections), and government decision-makers 

T 

1% 
5 Increased risk outpatients�—young children 12-23 months 

old, persons >65 yrs old, and persons with underlying 
medical conditions 

T 

17% 
6 Outbreak response in nursing homes and other residential 

settings 
PEP* 

2% 
7 HCWs in emergency departments, intensive care units, 

dialysis centers, and EMS providers 
P 

4% 
8 Pandemic societal responders (e.g., critical infrastructure 

groups as defined in the vaccine priorities) and HCW 
without direct patient contact 

T 

2% 
9 Other outpatients T 36% 
10 Highest risk outpatients P* 8% 
11 Other HCWs with direct patient contact P 24% 

* T=treatment PEP=Post-exposure prophylaxis  P= pre-exposure prophylaxis (4 treatment 
courses). 
** Percentage of total needs for treatment courses,  computed from data presented.  

It is notable here that the treatment for outpatients (if not at particular risk) has 
very low priority (and is not even accounted for in the stockpile). This table also 
makes it clear that prophylaxis is a very resource-consuming strategy. 

4.5.4.2 Clinical guidelines: Indications for treatment with antiviral drugs during a flu 
pandemic 88 

Diagnostic and treatment decision  

Clinical definition of influenza-like illness (ILI): temperature of >38°C plus one of 
the following: sore throat, cough, or dyspnea (might need updating when 
pandemic occurs). 

Earliest stage of pandemic: treatment decisions should be based on laboratory-
confirmed subtype identification of the pandemic strain (positive rapid antigen 
test for influenza A for initiating treatment; confirmatory, definitive laboratory 
test required for continuation of treatment, negative results of influenza testing 
permitting termination of treatment). 

When there is increasing disease activity in the United States, treatment decision 
can be based only on epidemiologic and clinical characteristics. Initiation of 
antiviral treatment is permitted before results from viral isolation, IFA, RT-PCR 
assays, or rapid antigen tests become available, since early treatment is more 
likely to be effective. Once infection becomes more common, negative rapid 
antigen test results are more likely to represent false negatives; therefore, 
treatment should continue while awaiting results from confirmatory testing. 

Widespread pandemic: treatment decisions should be based only on (updated) 
clinical features and epidemiologic risk factors. 
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4.5.4.3 Surveillance, monitoring, research implying antivirals drugs88 

Human surveillance and epidemiology 

Future priorities: determine the impact of antiviral drugs, including the evolution 
of resistance. 

Antiviral drug development 

Ongoing activities of Health  and Human Services: development/ testing of new 
drugs, new treatment schemes (ex : monotherapy vs combination therapy) ; 
supporting a clinical trial infrastructure to evaluate new influenza antiviral drugs. 

Future priorities: 

Studies to improve programmatic feasibility of stockpiling antiviral drugs. 

Conduct clinical trials of potentially resource-sparing approaches such as dose 
reduction and shortened treatment courses  

Study antiviral drug efficacy in severely ill hospitalized patients (including 
treatment started late in disease course) 

Evaluate safety and dosing in infants with influenza, and alternative dosing 
regimens/formulations for infants and young children. 

Research priorities during a pandemic 

Evaluate change in natural history of disease and effect of antiviral drugs 
(including possible dosing changes, resistance emergence, adverse events and 
risk/benefit assessment, etc.)  

Evaluate the effect of early use of antiviral drugs in high-risk patients. 

Research priorities after a pandemic 

Evaluate antiviral strategies; assess adverse events related to antivirals. 

4.5.4.4 Sources88, 89 

 United States Department of Health and Human Services; 2006 
[updated March 30,2006; cited 18/09/2006]. HHS Pandemic 
Influenza Plan. Supplement 5: clinical guidelines. Available from: 
http://www.hhs.gov/pandemicflu/plan/ 

 United States Department of Health and Human Services; 2006 
[updated March 30,2006; cited 18/09/2006]. HHS Pandemic 
Influenza Plan. Appendix G. Research activities. Available from: 
http://www.hhs.gov/pandemicflu/plan/ 
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4.5.5 The Netherlands 

4.5.5.1 NEEDS ASSESSMENT AND STOCKPILING 

Basic assumptions 
Attack rate + duration 25%, 9 weeks 
Mortality rate 28/100 000 
Groups most at risk 65 and older 
 
 50%; 9 weeks 
Moratlity rate 55/100 000 
Groups most at risk 65 and older 
 

Attack rate + duration 
25%; 14 weeks 

Assumptions  use of AV therapeutically 
Mortality rate 15/100 000 
Groups most at risk 65 and older 
 

Attack rate + duration 
25%; 12 weeks 

Assumptions  vaccination of high risk groups 
Mortality rate 7/100 000 
Groups most at risk 65 and older 
 

Attack rate + duration 
50%; 12 weeks 

Assumptions  vaccination of high risk groups 
Mortality rate 14/100 000 
Groups most at risk 65 and older 
 

Explicit targets for use / strategies 
Pandemic alert period (objective: containment ) 
Treatment Yes (all) 
PEP ? 
Prophylaxis ? 
Established pandemic  
Treatment Yes 
PEP No 
Prophylaxis No 

 

At this moment: only therapeutic use. Objective: spread the pandemic in time. 
Cfr. 28.4 

Planned stockpile 

Oseltamivir : - (As per 15 March  2004) 225 700 treatment courses . - Intended 
(end of 2007): 5 000 000 courses .   16,491,461 (pop 2006)  / 5000.000 
(intended 2007) =  +/- 30% .  NB: the plan refers to buying a cheaper 
oseltamivir version (p 35, ???)  

Explicit prioritization during pandemic if stockpile not sufficient 

As per March 2004, stockpile +/- 230 000 courses: 
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Priority Group Strategy 

 
Flu in patients at risk for complications (patients with chronic and 
severe pulmonary or cardiac diseases, diabetes mellitus..) 

T 

 Flu in HCW directly involved in the care of patients with influenza 
or professionals supplying the resources for patient care)  

T 

 Flu in patients belonging to a specific pandemic risk group, if such a 
risk group exists and can be defined 

T 

 Flu requiring hospitalization  T 

If/when stockpile expanded:  

 All patients with flu  T 

 Patients with underlying disease (ex AIDS) P 

 Control outbreaks in residents of institutions (nursing homes and 
other chronic care facilities)  

PEP 

 

in patients with underlying disease leading to a greater risk of complications of 
influenza (e.g. AIDS) (needs to evaluated by medical professional) 

department of nursing home with proven influenza in the department; only if 
the department can be well isolated 

in specific pandemic risk groups and medical professionals during the period 
after vaccination with pandemic vaccine and in the period the pandemic is 
circulating in the Netherlands 

 
 Treatment prophylaxis 
Start pandemic in 
Netherlands 

Index patient Household members and 
other contacts of the index 
patient; post-exposure 
prophylaxis 

Full pandemic or massive 
introduction of the virus 
from other countries 

Risk groups 
Professionals 
Specific pandemic risk groups 

 

4.5.5.2 SOURCES 

 Ministerie van Volksgezondheid Welzijn en Sport. 
Beleidsdraaiboek Influenzapandemie. Landelijke 
Coördinatiestructuur Infectieziektebestrijdint (LCI); 2004 Juli 
2004. Available from: 
http://www.infectieziekten.info/index.php3?lokatie=http%3
A//www.infectieziekten.info/protocol.php3%3Fpagid%3D14
2 

 Operationeel modeldraaiboek Influenzapandemie: 
http://www.infectieziekten.info/bestanden/protocollen/010704_B
eleidsdraaiboek_influenzapandemie.doc  
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4.5.6 Switzerland 

4.5.6.1 NEEDS ASSESMENT AND STOCKPILING 

Basic assumptions 
Attack rate (+ 
duration) 

Adults: 25% of population 
Duration of pandemic wave: 8 �– 12 weeks 
 

Consultation 
rate 

100% of influenza patients 

Hospitalization 
rate 

1 à 2,5 % of influenza patients 

Intensive care 15% of hospitalized patients 
Case fatality 
rate 

0,4% 

Mortality rate 0,1 % 
Groups most  
at risk 

seasonal influenza infants, persons > 65 yr, persons having a chronic illness or 
compromised immune system.  
Pandemic : unknown 

Other 
assumptions 

Absenteism: 10 % 

 

Explicit targets for use 

General targets : 

 decrease of severity of individual illness (morbidity) 

 decrease of mortality rate 

 prevention of spreading of the new type virus during the 
pandemic alert phase 

 protection of persons playing a key part in the struggle against 
the pandemic (prophylaxis) 

Explicit targets:  
Pandemic alert phase 3  

Treatment Person with suspicion or confirmation of infection with the new type influenza virus 
PEP all persons having been in contact with an infected persons (without proper 

protection) 
all persons having been in contact with infected animals (without proper 
protection) 

Prophylaxis Persons involved in the struggle against epizoonoses. 
Pandemic alert phase 4 

Treatment Idem 3 + persons suspected of infection by a new type influenza  virus by 
interhuman infection after confirmation of criteria 

PEP Idem 3 + Persons having been in contact with persons suspected of influenza 
prophylaxis Idem 3 + exposed health care workers 

Pandemic alert phase 5  
Treatment Idem 4 

PEP Idem 4 
Prophylaxis Idem 4 

Pandemic alert phase 6 
Treatment Idem 4 

PEP No prophylaxis for contacts 
Prophylaxis Health care workers 
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Planned stockpile 

 pandemic alert phase 4: 10 000 packages 

 pandemic alert phase 5: stock for 25% of the population 

 total stock pile:  population : 7 300 000 

 treatments: for 25% of the population or 2 000 000 treatment 
courses(2X75 mg / d during 5 days)  

 prophylaxis: for 250 000 persons (75mg / d during 6 weeks) = 
1050000reserve stock pile: 10 % (or 306 000 courses) 

 total: 3 366 000 of 46% of population 

4.5.6.2 Clinical guidelines: Indications for treatment with antiviral drugs during a flu 
pandemic 88 

Diagnostic and treatment decision  

Clinical definition of influenza-like illness (ILI):  

 Seasonal flu: fever (> 38 °C), general  feeling of illness, muscle 
pain, generalized pain. Sometimes: cough, rhinitis, joint pains.  

 Avian flu: fever > 38°C, sneezing, sore throat, breathing 
difficulties, pneumonia, diarrhea.  

 Pandemic flu: unknown. Hypothesis: clinical manifestations 
similar to seasonal flu 

Indications for antivirals will be defined in phase 4 

4.5.6.3 Surveillance, monitoring, research implying antivirals drugs89 

Human surveillance and epidemiology 

 Phase 1: registration and testing of new products against 
influenza 

 Observation of side effect , interactions and 
resistance 

 Phase 3: analyse clinical studies and recent data on efficacy and 
safety of antivirals 

 Phase 4 - 6: monitoring of the use of antivirals 

 Between pandemic waves: evaluate efficacy of antivirals and 
development of resistance. Adjust guidelines for use when 
necessary. 

 After pandemic: evaluate efficacy and safety of antivirals 

General remarks:  

 Very detailed plan.  

 Well underpinned. 

 Clarifies areas of uncertainty �– explains basis of decisions. I 

 Contains a chapter on the ethical aspects. 
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4.5.6.4 Sources 

Plan Suisse de pandémie Influenza 2006. Stratégies et mesures en preparation 
pour le cas d�’une pandémie d�’influenza. Département fédéral de l�’interieur. 
Office fédéral de la santé publique. Suisse.61 

4.5.7 Norway 

4.5.7.1 NEEDS ASSESMENT AND STOCKPILING  

Basic assumptions 
Attack rate (+ 
duration) 

Infection rate: 30 % over 6 months. 15% fall ill or become bedridden.   
Worst case scenario: 50% infection rate, 25 % fall ill or become bedridden. 

Case-fatality 
rate 

0,1-0,4%  (700 �– 3000 deaths in 700 000 cases of influenza) 

Groups most  
at risk 

See prioritisation 

Other 
assumptions 

Not specified 

Explicit targets for use 

General targets  

satisfy the requirement of treatment of all persons In Norway who are taken ill 
with pandemic influenza 

preventing the disease in certain priority groups 

other anti-influenza medication for preventing the disease in approximately 300 
000 persons in the course of six weeks 

Pandemic alert 
period  

All phases (pandemic phase in Norway : the state of disease that is described during 
the individual phase actually occurs in Norway or Norway maintains trade or cross 
border travel with a country in which the infectious disease exists)  

Established 
pandemic  

idem 

Treatment Yes 
PEP Yes 
prophylaxis Yes 

Planned stockpile 

1.4 millions packages, Oseltamivir (including powder for children) for 4,6 
millions population (2006) = 30% 
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Explicit prioritisation if stockpile not sufficient 
priority Strategy Target group 
1 Primary 

prophylaxis 
Continuous exposed health care personnel 

2 Secondary 
prophylaxis 

Close contacts to influenza diseased during the contagious period (ring-
treatment of cases during the first period of the pandemic) 

3 Treatment Diseased persons with risk of complications 
4 Treatment Diseased and pregnant 
5 Treatment Diseased without risk of complications 
6 Primary 

prophylaxis 
Key personnel in leading positions and in selected societal services 
according to a close assessment of the present situation (health care 
system, veterinary system, pharmacies, energy sector, water sector, food 
supplies, renovation, public transport, telecommunications, personnel in 
fire departments and emergency servisc, plice, customs officers, people 
engaged in food safety, boarder control, people engaged in safety at word 
inclusive offshore stations, defence, civil defence, foreign services, 
humanitarian aid organisations, other key personnel in critical positions of 
civil society) 

Priority category 6: amantadine if virus is sensitive. If the virus is amantadine 
resistant or in case of catastrophic pandemic influenza, it will be considered to 
prioritise putting certain key personnel on primary prophylaxis with oseltamivir 
instead of giving the drug to diseased people. This to prevent society from 
breaking down. 

In a situation in which disease-provoking influenza virus among animals in 
Norway that could transmit to humans, people with high risk of exposure to 
this virus could be recommended to take Tamiflu as prophylactic treatment 
(medicines in this case obtained from ordinary pharmacies) 

4.5.7.2 Clinical guidelines : Indications for treatment with antiviral drugs during a flu 
pandemic 

Diagnostic and treatment decision  

Not specified. WHO case definition will be followed (p24)  

4.5.7.3 Surveillance, monitoring, research 

The Norwegian Influenza Centre will collect samples of influenza virus types 
during and immediately after the outbreak of a pandemic and forwarding these 
straight away to WHO Collaborating Centres . Implementation of a weekly 
report on the epidemiological situation in the country throughout the influenza 
season to WHO in Geneva.  

REMARK 

The Norwegian plan contains an action plan for the different WHO phases. This 
part of the plan is only available in Norwegian. 

4.5.7.4 Source 

Norwegian National Influenza Pandemic Preparedness Plan. Norwegian Ministry 
of Health and Care Services. February 2006. 
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4.5.8 Spain 

4.5.8.1 NEEDS ASSESSMENT AND STOCKPILING 

Basic assumptions 

Explicit targets for use / strategies 

Objectives: 

to minimize disease severity and the number of deaths and, secondly, to 
minimize the degree of social disruption 

replenish AV reserves 

revise, with updated information, plan for AV distribution and administration 

Actions: 

monitor the adverse effects and resistance continually 

update use indications and management of cases 

Planned stockpile 

Not mentioned.  

Explicit prioritization during pandemic if stockpile not sufficient 

The initial identification of risk groups is based on previous years in which the 
rate of influenza disease was high and the experience of previous pandemics. 
The definition of �“high risk groups�” must be redefined after the onset of the 
pandemic based on epidemiological data available at each moment. 

4.5.8.2 SOURCES 

National Influenza Preparedness and Response Plan: 
http://www.msc.es/ciudadanos/enfLesiones/enfTransmisibles/docs/PlanGripeIngle
s.pdf  

4.5.9 Slovak Republic 

4.5.9.1 NEEDS ASSESSMENT AND STOCKPILING 

Basic assumptions 
Attack rate 35% 
Case-fatality rate NA 
Groups most at risk Health professionals: 50 000-60 000 (1%) 

Indiv at risk for severe course: 530 000-600 000 (10%) 
Key personnel (econ �…): 170 000 (2.9%) 

Other assumptions - 
 

Explicit targets for use / strategies 

Objective:  

to influence the spread until a vaccine becomes available 

shorten the illness by 1.5-2 days 
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alleviate the course of the disease 

markedly reduce complications 

shorten the recovery time 

help contain the virus spread 

Planned stockpile 

(275 000 �– 550 000) 

1 925 000 (= 35%). 

(population: 5 500 000). 

Explicit prioritization during pandemic if stockpile not sufficient 

As soon as the first local, lab-verified outbreak has been identified, prophylactic 
AV shall be administered to contacts of ill persons provided that the 
epidemiological investigation suggests the possibility of containment of the 
focus, i.e. prevention and/or slowing down by the administration of the spread 
of the infection. 

Further spread across Slovakia: AV for all clinically ill patients; AV shall be 
applied to the most vulnarable population groups , including: 

 HCW 

 immunocompromised individuals 

 chronically ill 

 children and the elderly 

 workers taking care of activities of economic relevance (i.e. 
professional exposure, maintenance of economic operation and 
public life)  

 individuals at high risk of complications or death 

 individuals who may become a potential source of infection 

4.5.9.2 SURVEILLANCE, MONITORING, RESEARCH IMPLYING ANTIVIRAL DRUGS 

Human surveillance and epidemiology 

 monitoring of virus spread, monitoring of epidemiological, 
virological and clinical aspects 

 preparation for the enlargement of lab capacities 

 selection of the optimal diagnostic method, provision for 
diagnostic agents, coordination of laboratory diagnosis of 
infections at regional laboratories 

Research priorities after a pandemic 

 analysis of the impacts upon public health of the pandemic 

 analysis of the impacts upon the operation of the state and its 
components of the pandemic 

 recovery of the economy and the public lif 
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 recovery and transformation of pandemic bodies 

4.5.9.3 SOURCES 

Detailed plan of measures in case of an influenza pandemic in the Slovak 
Republic: 
http://www.health.gov.sk/redsys/rsi.nsf/0/D2869A65B5F83280C12570EC005173
52?OpenDocument 

4.5.10 Czech Republic 

4.5.10.1 NEEDS ASSESSMENT AND STOCKPILING 

Basic assumptions 

Explicit targets for use / strategies 

At this moment: 50 000 doses: for the groups of active health care professionals 
as well as for security forces in order to manage the situation until a specific 
pandemic influenza vaccine is obtained. This reserve shall be the first step to 
protect the country against the risk of a pandemic and represents a partial 
supply of Tamiflu for the priority groups of people specified in the plan (i.e. for 
approximately 5% of the population. 

Planned stockpile 

(health care: 272 461 560 CZK 

security, customs administration: 11 860 123 CZK 

transport: 6 188 537 CZK 

total: 592 878 000 CZK) 

(population: 10 287 482) 

at this moment: 50 000 doses: for the groups of active health care professionals 
as well as for security forces in order to manage the situation until a specific 
pandemic influenza vaccine is obtained. This reserve shall be the first step to 
protect the country against the risk of a pandemic and represents a partial 
supply of Tamiflu for the priority groups of people specified in the plan (i.e. for 
approximately 5% of the population). 

Explicit prioritization during pandemic if stockpile not sufficient 

Priority groups: 

group 1a: persons at high risk due to their professional exposure to acute 
infections, who may easily spread influenza into other risk groups (out-patient 
health care facilities, long-term care facilities, nursing homes, other social care 
institutes, hygienic services) 

group 1b: persons at a high risk of complications and death due to influenza 
(more than 65; patients in long-term, nursing homes, other social care services; 
patients with COPD, chronic vascular, cardiac and renal disease, diabetes; pts 
with HIV; pts with hemoproliferative diseases or neoplasias; pts using 
immunosuppressive agents; 6 months to 18 years; pts with chronic use of ASA; 
pts before and after transplantation; pts who have undergone splenectomy) 
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group 2: persons which may become a source of infection for the persons 
classified in groups 1a/b 

group 3: persons working in key economic, defense, security sectors 

Antiviral agents for prophylaxis will only be used for a very small indication 
group (persons who should be vaccinated but in whom vaccination is medically 
contraindicated) if a sufficient amount of vaccine for all high-risk and indication 
groups is available. Should the amount be insufficient, chemoprophylaxis will be 
provided free of charge primarily to the third indication group. 

4.5.10.2 CLINICAL GUIDELINES: INDICATIONS FOR TREATMENT WITH ANTIVIRAL 
DRUGS DURING A FLU PANDEMIC 

Chemoprophylaxis for maximum 3 weeks. 

4.5.10.3 SURVEILLANCE, MONITORING, RESEARCH IMPLYING ANTIVIRAL DRUGS 

4.5.10.4 SOURCES 

Report on the fulfillment of the National Plan for Influenza Pandemics caused by 
a novel strain of the influenza virus (NPP) and on its further intent:  
http://www.eiss.org/documents/eiss_pandemic_plan_czech_republic.pdf 

4.5.11 Germany 

4.5.11.1 NEEDS ASSESSMENT AND STOCKPILING 

Basic assumptions 

Inhabitants of Germany by age group, special groups, and risk of influenza (2003 
statistics). 

 

GW= health care workers (HCW); öffentliche Ordnung= public order 
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Attack rate + duration 
15%; 8 weeks 

Specific mortality rate 48 000 deaths (58 /100 000) 
Groups most at risk NA 
Other assumptions with therapy of all ill patients: 24 000 fatalities less 

with prophylaxis of professionals: 4 800 fatalities less 
 

Attack rate + duration 
30%; 8 weeks 

mortality rate 96 000 deaths (110 /100 000) 
Groups most at risk NA 
Other assumptions with therapy of all ill patients: 48 000 fatalities less 

with prophylaxis of professionals: 9 600 fatalities less 
 

Attack rate + duration 
50%; 8 weeks 

mortality rate 160 273 deaths (190 /100 000) 
Groups most at risk NA 
Other assumptions with therapy of all ill patients: 80 000 fatalities less 

with prophylaxis of professionals: 16 000 fatalities 
less 

 

(population: 82 534 786) 

Explicit targets for use / strategies 

To diminish mortality and morbidity and to control the influenza on health care.  

No possibility for prophylaxis for the entire population because of reasons of 
capacity (production), logistics and finances. 

Treatment:  

All patients who are seriously ill, who are at high for complications and who 
present within 48 hours after the onset of symptoms, have priority. Priority 
groups can change during the pandemic. 

HCW and personnel in charge of public order are a second priority group. 

In the beginning of the pandemic, postexposure-prophylaxis from contacts can 
be done. 

Longtermprophylaxis can be done for special professionals, until vaccine is 
available and until 2 weeks after vaccination: HCW in hospital and nursing 
homes, because they have a greater risk of infection and they can be a source of 
infection, and persons in charge of public order. 

Planned stockpile 

Yes.  

Explicit prioritization during pandemic if stockpile not sufficient 

All patients who are seriously ill, who are at high risk for complications and who 
present within 48 hours after the onset of symptoms, have priority. Priority 
groups can change during the pandemic. 

HCW and personnel responsible for public order are a second priority group. 

One should start to supply a stock of antivirals for these priority populations in 
order to allow for postexposure prophylaxis. 
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4.5.11.2 CLINICAL GUIDELINES: INDICATIONS FOR TREATMENT WITH ANTIVIRAL 
DRUGS DURING A FLU PANDEMIC 

Description of seasonal influenza, with some aspects of 1918 added. 

Zanamivir as therapy for adults and children 12 years and older (inhalation 
therapy). 

Oseltamivir as therapy for adults and children of 1 year and older, and as 
prophylaxis for adults and children of 12 years and older. Because of the way of 
administration, lower costs and usefulness in prophylaxis, oseltamivir is the first 
choice product. Amantadin is second choice for prophylaxis if stockpile of 
oseltamivir is not sufficient. 

4.5.11.3 SURVEILLANCE, MONITORING, RESEARCH IMPLYING ANTIVIRAL DRUGS 

Human surveillance and epidemiology 

Cfr. 33.3 

Antiviral drug development 

Research priorities during a pandemic 

Research concerning: 

 incubation 

 symptoms 

 mortality, descriptive epidemiology, survival analysis 

 exclusion of bioterroristic attack 

 serologic and epidemiologic study of contacts 

 manifestation index 

 number of complications (pneumonia) 

 number of visits to medicine 

 number of hospitalisations 

 infection rate in different situations 

 viral shedding 

 number of complications in risk groups: 

 elderly 

 chronically ill 

 infants, children 

 pregnant women 

 efficacy of AV: therapy vs. prophylaxis 
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Research priorities after a pandemic 

4.5.11.4 SOURCES 

Nationaler Influenzapandemieplan: 

http://www.rki.de/cln_011/nn_879788/DE/Content/InfAZ/I/Influenza/Influenzapa
ndemieplan.html 

4.5.12 Belgium 

4.5.12.1 NEEDS ASSESSMENT AND STOCKPILING 

Basic assumptions 

Attack rate up to 30%. 

Explicit targets for use / strategies 

Only treatment, no prophylactic use because of: 

 economic reasons 

 unknown side-effects of use of NAI during more than 6 weeks 

 ethical reasons (which subgroup of the population has the right 
to use NA prophylactically, and which not?) 

Planned stockpile 

3 million treatment courses (2.7 million Tamiflu, 300000 Relenza) = 30% of the 
population. 

Explicit prioritization during pandemic if stockpile not sufficient 

Treatment of all ill people is foreseen. No specific prioritization. 

4.5.12.2 SOURCES 
http://www.influenza.be/nl/operationeel-plan_nl.asp  

4.5.13 France 

4.5.13.1 NEEDS ASSESSMENT AND STOCKPILING 

Basic assumptions 

9 to 21 million ill people (depending on attack rate), in absence of treatment 
and hygienic measures. Population 2006: 60.9 million. 

Explicit targets for use / strategies 

Planned stockpile 

Treatment for about 25% of the population.  

At the end of 2005: 14 million treatment courses available (13.8 million Tamiflu 
and 200000 Relenza). 
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Explicit prioritization during pandemic if stockpile not sufficient 

Can change during the pandemic (epidemiology, pathogenecity, resistance). 

Priority for treatment. Zanamivir only for treatment for persons aged 12 years 
and older who have no difficulties to understand the way how to use it and who 
can be observed during treatment. Oseltamivir is first choice in treatment. 

Prophylactic use depends on characteristics of the virus, epidemiologic data, 
efficacy of treatment and available amount of stockpile. 

4.5.13.2 SOURCES 

Assemblée Nationale de la République Française. Rapport fait au nom de la 
mission d'information sur la grippe aviaire: mesures préventives. TOME III « 
Plan pandémie » : une stratégie de gestion de crise. 2006 
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4.6 APPENDIX 6. SUMMARY OF PRODUCT CHRACTERISTICS 
FOR TAMIFLU (OSELTAMIVIR) AND RELENZA 
(ZANAMIVIR) 

The summaries of product characteristics were received in November 2006 
from the regulatory departments of the marketing authorisation holders and 
have been copied here for information only. 

4.6.1 TAMIFLU (oseltamivir) - Summary of Product Characteristics 

1. NAME OF THE MEDICINAL PRODUCT 

Tamiflu 75 mg capsule, hard. 
2. QUALITATIVE AND QUANTITATIVE COMPOSITION 

Each hard capsule contains 98.5 mg oseltamivir phosphate, corresponding to 
75 mg of oseltamivir.  

For excipients, see Section 6.1. 
3. PHARMACEUTICAL FORM 

Capsule, hard 

The hard capsule consists of a grey opaque body bearing the imprint �“ROCHE�” 
and a light yellow opaque cap bearing the imprint �“75 mg�”. Imprints are blue. 

4. CLINICAL PARTICULARS 
4.1 Therapeutic indications 

Treatment of influenza in adults and children one year of age or older who 
present with symptoms typical of influenza, when influenza virus is circulating in 
the community. Efficacy has been demonstrated when treatment is initiated 
within two days of first onset of symptoms. This indication is based on clinical 
studies of naturally occurring influenza in which the predominant infection was 
influenza A (see Section 5.1). 

Prevention of influenza 

- Post exposure prevention in adults and children one year of age or older 
following contact with a clinically diagnosed influenza case when influenza virus 
is circulating in the community. 

- The appropriate use of Tamiflu for prevention of influenza should be 
determined on a case by case basis by the circumstances and the population 
requiring protection. In exceptional situations (e.g. in case of a mismatch 
between the circulating and vaccine virus strains, and a pandemic situation) 
seasonal prevention could be considered in adults and children one year of age 
or older.  

Tamiflu is not a substitute for influenza vaccination.  

The use of antivirals for the treatment and prevention of influenza should be 
determined on the basis of official recommendations taking into consideration 
variability of epidemiology and the impact of the disease in different 
geographical areas and patient populations. 

4.2 Posology and method of administration 

Tamiflu capsules and Tamiflu suspension are bioequivalent formulations, 75 mg 
doses can be administered as either one 75 mg capsule or by administering one 
30 mg dose plus one 45 mg dose of suspension. Adults, adolescents or children 
(>40 kg) who are unable to swallow capsules may receive appropriate doses of 
Tamiflu suspension. 
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The safety and efficacy of Tamiflu in children less than one year of age have not 
been established (see Section 5.3). 

Treatment of influenza 

Treatment should be initiated as soon as possible within the first two days of 
onset of symptoms of influenza.  

For adults and adolescents 13 years or older the recommended oral dose is 
75 mg oseltamivir twice daily, for 5 days.  

For children one year or older, Tamiflu oral suspension is available. For children 
with body weight above 40 kg, capsules may be prescribed at the adult dosage 
of 75 mg twice daily for 5 days. 

Prevention of influenza  

Post exposure prevention 

For adults and adolescents 13 years or older, the recommended dose for 
prevention of influenza following close contact with an infected individual is 
75 mg oseltamivir once daily for 10 days. Therapy should begin as soon as 
possible within two days of exposure to an infected individual.  

Children weighing > 40 kg, who are able to swallow capsules, may also receive 
prevention with a 75 mg capsule once daily for 10 days as an alternative to the 
recommended dose of Tamiflu suspension. 

Prevention during an influenza epidemic in the community: The recommended dose 
for prevention of influenza during a community outbreak is 75 mg oseltamivir 
once daily for up to six weeks.  

Special populations 
Hepatic impairment 

No dose adjustment is required either for treatment or for prevention, in 
patients with hepatic dysfunction  

Renal impairment  

Treatment of influenza: Dose adjustment is recommended for adults with severe 
renal impairment. Recommended doses are detailed in the table below.  

Creatinine clearance  Recommended dose for treatment 
>30 (ml/min) 75 mg twice daily 

>10 to 30 (ml/min) 75 mg once daily 
or 30 mg suspension twice daily 

10 (ml/min)  Not recommended 
dialysis patients Not recommended 

Prevention of influenza: Dose adjustment is recommended for adults with severe 
renal impairment as detailed in the table below 

Creatinine clearance  Recommended dose for prevention 
>30 (ml/min) 75 mg once daily 

>10 to 30 (ml/min) 75 mg every second day 
or 30 mg suspension once daily 

10 (ml/min)  Not recommended 
dialysis patients Not recommended 

 
Elderly 

No dose adjustment is required, unless there is evidence of severe renal 
impairment. 

4.3 Contraindications 

Hypersensitivity to oseltamivir phosphate or to any of the excipients. 
4.4 Special warnings and special precautions for use 
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Oseltamivir is effective only against illness caused by influenza viruses. There is 
no evidence for efficacy of oseltamivir in any illness caused by agents other than 
influenza viruses.  

The safety and efficacy of oseltamivir for the treatment and prevention of 
influenza in children of less than one year of age have not been established (see 
Section 5.3). 

No information is available regarding the safety and efficacy of oseltamivir in 
patients with any medical condition sufficiently severe or unstable to be 
considered at imminent risk of requiring hospitalisation.  

The safety and efficacy of oseltamivir in either treatment or prevention of 
influenza in immunocompromised patients have not been established. 

Efficacy of oseltamivir in the treatment of subjects with chronic cardiac disease 
and/or respiratory disease has not been established. No difference in the 
incidence of complications was observed between the treatment and placebo 
groups in this population (see Section 5.1). 

Tamiflu is not a substitute for influenza vaccination. Use of Tamiflu must not 
affect the evaluation of individuals for annual influenza vaccination. The 
protection against influenza lasts only as long as Tamiflu is administered. Tamiflu 
should be used for the treatment and prevention of influenza only when reliable 
epidemiological data indicate that influenza virus is circulating in the community.  

Severe renal impairment 

Dose adjustment is recommended for both treatment and prevention in adults 
with severe renal insufficiency. There are no data concerning the safety and 
efficacy of oseltamivir in children with renal impairment (see Sections 4.2 and 
5.2). 

4.5 Interaction with other medicinal products and other forms of interaction 

Pharmacokinetic properties of oseltamivir, such as low protein binding and 
metabolism independent of the CYP450 and glucuronidase systems (see Section 
5.2), suggest that clinically significant drug interactions via these mechanisms are 
unlikely. 

No dose adjustment is required when co-administering with probenecid in 
patients with normal renal function. Co-administration of probenecid , a potent 
inhibitor of the anionic pathway of renal tubular secretion results in an 
approximate 2-fold increase in exposure to the active metabolite of oseltamivir.  

Oseltamivir has no kinetic interaction with amoxicillin, which is eliminated via 
the same pathway suggesting that oseltamivir interaction with this pathway is 
weak.  

Clinically important drug interactions involving competition for renal tubular 
secretion are unlikely, due to the known safety margin for most of these 
substances, the elimination characteristics of the active metabolite (glomerular 
filtration and anionic tubular secretion) and the excretion capacity of these 
pathways. However, care should be taken when prescribing oseltamivir in 
subjects when taking co-excreted agents with a narrow therapeutic margin (e.g. 
chlorpropamide, methotrexate, phenylbutazone.  

No pharmacokinetic interactions between oseltamivir or its major metabolite 
have been observed when co-administering oseltamivir with paracetamol, 
acetyl-salicylic acid, cimetidine or with antacids (magnesium and aluminium 
hydroxides and calcium carbonates). 
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4.6 Pregnancy and lactation 

There are no adequate data from the use of oseltamivir in pregnant women. 
Animal studies do not indicate direct or indirect harmful effects with respect to 
pregnancy, embryonal/foetal or postnatal development (see Section 5.3). 
Oseltamivir should not be used during pregnancy unless the potential benefit to 
the mother justifies the potential risk to the foetus. 

In lactating rats, oseltamivir and the active metabolite are excreted in the milk. 
It is not known whether oseltamivir or the active metabolite are excreted in 
human milk. Oseltamivir should be used during lactation only if the potential 
benefit for the mother justifies the potential risk for the nursing infant. 

4.7 Effects on ability to drive and use machines 

Tamiflu has no known influence on the ability to drive and use machines. 
4.8 Undesirable effects 

Treatment of influenza in adults and adolescents: A total of 2107 patients 
participated in phase III studies in the treatment of influenza. The most 
frequently reported undesirable effects were nausea, vomiting and abdominal 
pain. The majority of these events were reported on a single occasion on either 
the first or second treatment day and resolved spontaneously within 1-2 days. 
All events that were reported commonly, (i.e. at an incidence of at least 1 %, 
irrespective of causality) in subjects receiving oseltamivir 75 mg twice daily, are 
included in the table below.  

Treatment of influenza in elderly: In general, the safety profile in the elderly 
patients was similar to adults aged up to 65 years: the incidence of nausea was 
lower in oseltamivir treated elderly persons (6.7 %) than in those taking placebo 
(7.8 %) whereas the incidence of vomiting was higher in those who received 
oseltamivir (4.7 %) than among placebo recipients (3.1 %).  

The adverse event profile in adolescents and in the patients with chronic cardiac 
and/or respiratory disease was qualitatively similar to that of healthy young 
adults. 

Prevention of influenza In prevention studies, where the dosage of oseltamivir 
was 75 mg once daily for up to 6 weeks,, adverse events reported more 
commonly in subjects receiving oseltamivir compared to subjects receiving 
placebo (in addition to the events listed in the table below) were: Aches and 
pains, rhinorrhoea, dyspepsia and upper respiratory tract infection. There were 
no clinically relevant differences in the safety profile of the elderly subjects, who 
received oseltamivir or placebo, compared with the younger population. 
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Most Frequent Adverse Events in Studies in Naturally Acquired Influenza  
System Organ 

Class 
Adverse Event Treatment Prevention 

  Placebo 
 
 

(N=1050) 

Oseltamivir 
75 mg 
twice 
daily 

(N=1057) 

Placebo 
 
 

(N=1434) 

Oseltamivir 
75 mg 
once 
daily 

(N=1480) 
Vomiting 2 3.0 % 8.0 % 1.0 % 2.1 % Gastrointestinal 

Disorders Nausea 1, 2 5.7 % 7.9 % 3.9 % 7.0 % 
 Diarrhoea 8.0 % 5.5 % 2.6 % 3.2 % 
 Abdominal Pain 2.0 % 2.2 % 1.6 % 2.0 % 

Bronchitis 5.0 % 3.7 % 1.2 % 0.7 % Infections and 
Infestations Bronchitis acute 1.0 % 1.0 % - - 

General Disorders Dizziness 3.0 % 1.9 % 1.5 % 1.6 % 
 Fatigue 0.7 % 0.8 % 7.5 % 7.9 % 
Neurological 

Disorders 
Headache 
Insomnia 

1.5 % 
1.0 % 

1.6 % 
1.0 % 

17.5 % 
1.0 % 

20.1 % 
1.2 % 

1 Subjects who experienced nausea alone; excludes subjects who experienced nausea in 
association with vomiting. 
2 The difference between the placebo and oseltamivir groups was statistically significant. 

Treatment of influenza in children: A total of 1032 children aged 1 to 12 years 
(including 695 otherwise healthy children aged 1 to 12 years and 334 asthmatic 
children aged 6 to 12 years) participated in phase III studies of oseltamivir given 
for the treatment of influenza. A total of 515 children received treatment with 
oseltamivir suspension. Adverse events occurring in greater than 1 % of children 
receiving oseltamivir are listed in the table below. The most frequently reported 
adverse event was vomiting. Other events reported more frequently by 
oseltamivir treated children included abdominal pain, epistaxis, ear disorder and 
conjunctivitis. These events generally occurred once, resolved despite 
continued dosing and did not cause discontinuation of treatment in the vast 
majority of cases.  
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Most Frequent Adverse Events in Studies in Naturally Acquired Influenza in Children 
[Adverse Events Occurring On Treatment in >1% of Paediatric Patients]  
 Treatmenta Treatmentb Preventionb 

Adverse Event 
Placebo 

 
N=517 

Oseltamivir 
2 mg/kg bid 

N=515 

Oseltamivir 
 30 to 75 mgc 

N=158 

Oseltamivir 
 30 to 75 mg 

c  
N=99 

Vomiting 48 (9.3%) 77 (15.0%) 31 (19.6%) 10 (10.1%) 
Diarrhoea 55 (10.6%) 49 (9.5%) 5 (3.2%) 1 (1.0%) 
Otitis media 58 (11.2%) 45 (8.7%) 2 (1.3%) 2 (2.0%) 
Abdominal pain 20 (3.9%) 24 (4.7%) 3 (1.9%) 3 (3.0%) 
Asthma (including 
aggravated) 

19 (3.7%) 18 (3.5%) -  1 (1.0%) 

Nausea 22 (4.3%) 17 (3.3%) 10 (6.3%) 4 (4.0%) 
Epistaxis 13 (2.5%) 16 (3.1%) 2 (1.3%) 1 (1.0%) 
Pneumonia 17 (3.3%) 10 (1.9%) -  -  
Ear disorder 6 (1.2%) 9 (1.7%) -  -  
Sinusitis 13 (2.5%) 9 (1.7%) -  -  
Bronchitis 11 (2.1%) 8 (1.6%) 3 (1.9%) -  
Conjunctivitis 2 (0.4%) 5 (1.0%) -  -  
Dermatitis 10 (1.9%) 5 (1.0%) 1 (0.6%) -  
Lymphadenopathy 8 (1.5%) 5 (1.0%) 1 (0.6%) -  
Tympanic membrane 
disorder 

6 (1.2%) 5 (1.0%) -  -  

a  Pooled data from Phase III trials of Tamiflu treatment of naturally acquired influenza. 
b  Uncontrolled study comparing treatment (twice-daily dosing for 5 days) with prevention (once-
daily dosing for 10 days). 
c  30 to 75 mg = age-based dosing (see Section 5.1). 

Adverse events included are: all events reported in the treatment studies with a 
frequency 1% in the oseltamivir 2 mg/kg bid group. 

In general, the adverse event profile in the children with asthma was 
qualitatively similar to that of otherwise healthy children. 

Prevention of influenza in children 

Paediatric patients aged 1 to 12 years participated in a post exposure 
prevention study in households, both as index cases (n=134) and as contacts 
(n=222). Gastrointestinal events, particulary vomiting were the most frequently 
reported,. The adverse events were consistent with those previously observed 
(see table above). 

Observed during clinical practice: The following adverse reactions have been 
reported during postmarketing use of oseltamivir: dermatitis, rash, eczema, 
urticaria, angioneurotic oedema,  hypersensitivity reactions, including 
anaphylactic/anaphylactoid reactions, as well as very rare reports of severe skin 
reactions, including Stevens-Johnson syndrome, toxic epidermal necrolysis and 
erythema multiforme. Additionally, there are very rare reports of hepato-biliary 
system disorders, including hepatitis and elevated liver enzymes in patients with 
influenza-like illness.  

4.9 Overdose 

There is no experience with overdose. However, the anticipated manifestations 
of acute overdose would be nausea, with or without accompanying vomiting, 
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and dizziness. Patients should discontinue the treatment in the event of 
overdose. No specific antidote is known. 

5. PHARMACOLOGICAL PROPERTIES 
5.1  Pharmacodynamic properties 

Pharmacotherapeutic group: Antiviral  

ATC code: J05AH02 

Oseltamivir phosphate is a pro-drug of the active metabolite (oseltamivir 
carboxylate). The active metabolite is a selective inhibitor of influenza virus 
neuraminidase enzymes, which are glycoproteins found on the virion surface. 
Viral neuraminidase enzyme activity is important both for viral entry into 
uninfected cells and for the release of recently formed virus particles from 
infected cells, and the further spread of infectious virus in the body. 

Oseltamivir carboxylate inhibits influenza A and B neuraminidases in vitro. 
Oseltamivir phosphate inhibits influenza virus infection and replication in vitro. 
Oseltamivir given orally inhibits influenza A and B virus replication and 
pathogenicity in vivo in animal models of influenza infection at antiviral exposures 
similar to that achieved in man with 75 mg twice daily. 

Antiviral activity of oseltamivir was supported for influenza A and B by 
experimental challenge studies in healthy volunteers.  

Neuraminidase enzyme IC50 values for oseltamivir for clinically isolated 
influenza A ranged from 0.1 nM to 1.3 nM, and for influenza B was 2.6 nM. 
Higher IC50 values for influenza B, up to a median of 8.5 nM, have been 
observed in published trials. 

Reduced sensitivity of viral neuraminidase: There has been no evidence 
for emergence of drug resistance associated with the use of Tamiflu in clinical 
studies conducted to date in post exposure (7 days), post exposure within 
household groups (10 days) and seasonal (42 days) prevention of influenza.  

The risk of emergence of drug resistance in clinical use in the treatment of 
influenza has been extensively examined. In all clinical studies in naturally 
acquired infection 0.32% (4/1245) of adults and adolescents and 4.1% (19/464, 
range 0-19% in individual studies) of children aged 1-12 were found to 
transiently carry influenza virus with decreased neuraminidase susceptibility to 
oseltamivir carboxylate. The emergence of resistance may be higher in young 
children and in children who had immunosuppression or who were under-
exposed to oseltamivir. Patients carrying resistant virus cleared it normally and 
showed no clinical deterioration. Rare cases of oseltamivir-resistant virus strains 
in patients who were not confirmed to have been exposed to oseltamivir have 
been reported. All resistant genotypes are disadvantaged compared to the 
corresponding wild-type isolate and are likely to be less contagious in man. Thus 
far, there is no evidence for resistance in influenza B in vitro or in clinical trials.  

Treatment of influenza infection  

Oseltamivir is effective only against illnesses caused by influenza virus. Statistical 
analyses are therefore presented only for influenza-infected subjects. In the 
pooled treatment study population which included both influenza-positive and-
negative subjects (ITT) primary efficacy was reduced proportional to the 
number of influenza-negative individuals. In the overall treatment population 
influenza infection was confirmed in 67 % (range 46 % to 74 %) of the recruited 
patients. Of the elderly subjects, 64 % were influenza positive and of those with 
chronic cardiac and/or respiratory disease 62 % were influenza positive. In all 
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phase III treatment studies, patients were recruited only during the period in 
which influenza was circulating in the local community. 

Adults and adolescents aged 13 years and older:. Patients were eligible if they 
reported within 36 hours of onset of symptoms, had fever 37.8 C, 
accompanied by at least one respiratory symptom (cough, nasal symptoms or 
sore throat) and at least one systemic symptom (myalgia, chills/sweats, malaise, 
fatigue or headache). In a pooled analysis of all influenza-positive adults and 
adolescents (N = 2413) enrolled into treatment studies oseltamivir 75 mg twice 
daily for 5 days reduced the median duration of influenza illness by 
approximately one day from 5.2 days (95 % CI 4.9 �– 5.5 days) in the placebo 
group to 4.2 days (95 % CI 4.0 �– 4.4 days) (p 0.0001).  

The proportion of subjects who developed specified lower respiratory tract 
complications (mainly bronchitis) treated with antibiotics was reduced from 
12.7 % (135/1063) in the placebo group to 8.6 % (116/1350) in the oseltamivir 
treated population (p = 0.0012).  

Treatment of influenza in high risk populations:  

The median duration of influenza illness in elderly subjects (  65 years) and in 
subjects with chronic cardiac and/or respiratory disease receiving oseltamivir 
75 mg twice daily for 5 days was not reduced significantly. The total duration of 
fever was reduced by one day in the groups treated with oseltamivir. In the 
influenza-positive elderly, oseltamivir significantly reduced the incidence of 
specified lower respiratory tract complications (mainly bronchitis) treated with 
antibiotics, from 19 % (52/268) in the placebo group to 12 % (29/250) in the 
oseltamivir treated population (p = 0.0156).  

In influenza-positive patients with chronic cardiac and/or respiratory disease the 
combined incidence of lower respiratory tract complications (mainly bronchitis) 
treated with antibiotics was 17% (22/133) in the placebo group and 14 % 
(16/118) in the oseltamivir treated population (p = 0.5976). 

Treatment of influenza in children: In a study of otherwise healthy children (65 % 
influenza-positive), aged 1 to 12 years (mean age 5.3 years), who had fever 
( 37.8° C) plus either cough or coryza, 67 % of influenza-positive patients were 
infected with influenza A and 33 % with influenza B. Oseltamivir treatment , 
started within 48 hours of onset of symptoms, significantly reduced the time to 
freedom from illness (defined as the simultaneous return to normal health and 
activity and alleviation of fever, cough and coryza,) by 1.5 days (95 % CI 0.6 - 2.2 
days, p < 0.0001) compared to placebo. Oseltamivir reduced the incidence of 
acute otitis media from 26.5 % (53/200) in the placebo group to 16 % (29/183) 
in the oseltamivir treated children (p = 0.013). 

A second study was completed in 334 asthmatic children aged 6 to 12 years old 
of which 53.6 % were influenza-positive. In the oseltamivir treated group the 
median duration of illness was not reduced significantly. By day 6 (the last day of 
treatment) FEV1 had increased by 10.8 % in the oseltamivir treated group 
compared to 4.7 % on placebo (p = 0.0148) in this population. 

Treatment of influenza B infection: Overall 15 % of the influenza-positive 
population were infected by influenza B, proportions ranging from 1 to 33 % in 
individual studies. The median duration of illness in influenza B infected subjects 
did not differ significantly between the treatment groups in individual studies. 
Data from 504 influenza B infected subjects were pooled across all studies for 
analysis. Oseltamivir reduced the time to alleviation of all symptoms by 0.7 days 
(95 % CI 0.1 �– 1.6 days; p = 0.022) and the duration of fever ( 37.8° C), cough 
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and coryza by one day (95 % CI 0.4 �– 1.7 days; p <0.001)), compared to 
placebo.  

Prevention of influenza 

The efficacy of oseltamivir in preventing naturally occurring influenza illness has 
been demonstrated in a post-exposure prevention study in households and two 
seasonal prevention studies. The primary efficacy parameter for all of these 
studies was the incidence of laboratory confirmed influenza. The virulence of 
influenza epidemics is not predictable and varies within a region and from 
season to season, therefore the number needed to treat (NNT) in order to 
prevent one case of influenza illness varies. 

Post-exposure prevention: A study in contacts (12.6 % vaccinated against influenza) 
of an index case of influenza, oseltamivir 75 mg once daily, was started within 2 
days of onset of symptoms in the index case and continued for seven days. 
Influenza was confirmed in 163 out of 377 index cases. Oseltamivir significantly 
reduced the incidence of clinical influenza illness occurring in the contacts of 
confirmed influenza cases from 24/200 (12 %) in the placebo group to 
2/205 (1 %) in the oseltamivir group (92 % reduction, (95 % CI 6 �– 16), 
p 0.0001). The number needed to treat (NNT)  in contacts of true influenza 
cases was 10 (95 % CI 9 �– 12) and was 16 (95 % CI 15 �– 19) in the whole 
population (ITT) regardless of infection status in the index case.  

The efficacy of oseltamivir in preventing naturally occurring influenza illness has 
been demonstrated in a post-exposure prevention study in households that 
included adults, adolescents, and children aged 1 to 12 years, both as index 
cases and as family contacts. The primary efficacy parameter for this study was 
the incidence of laboratory-confirmed clinical influenza in the households. 
Oseltamivir prophylaxis lasted for 10 days. In the total population, there was a 
reduction in the incidence of laboratory-confirmed clinical influenza in 
households from 20% (27/136) in the group not receiving prevention to 7% 
(10/135) in the group receiving prevention (62.7% reduction, [95% CI 26.0-
81.2]; p= 0.0042). In households of influenza infected index cases, there was a 
reduction in the incidence of influenza from 26% (23/89) in the group not 
receiving prevention to 11% (9/84) in the group receiving prevention (58.5% 
reduction, [95% CI 15.6-79.6; p=0.0114]. 

According to subgroup analysis in children at 1-12 years of age, the incidence of 
laboratory-confirmed clinical influenza among children was significantly reduced 
from 19 % (21/111) in the group not receiving prevention to 7 % (7/104) in the 
group receiving (64.4 % reduction, ( 95 % CI 15.8-85.0); p= 0.0188). Among 
children who were not already shedding virus at baseline, the incidence of 
laboratory-confirmed clinical influenza was reduced from 21 % (15/70) in the 
group not receiving prevention to 4 % (2/47) in the group receiving prevention 
(80.1 % reduction, (95 % CI 22.0-94.9); p = 0.0206). The NNT for the total 
paediatric population was 9 (95 % CI 7-24) and 8 (95 % CI 6, upper limit not 
estimable) in the whole population (ITT) and in paediatric contacts of infected 
index cases (ITTII) respectively. 

Prevention during an influenza epidemic in the community: In a pooled analysis of 
two other studies conducted in unvaccinated otherwise healthy adults, 
oseltamivir 75 mg once daily given for 6 weeks significantly reduced the 
incidence of clinical influenza illness from 25/519 (4.8 %) in the placebo group to 
6/520 (1.2 %) in the oseltamivir group (76 % reduction, (95 % CI 1.6 �– 5.7); 
p = 0.0006) during a community outbreak of influenza. The NNT in this study 
was 28 (95 % CI 24 �– 50). 
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A study in elderly residents of nursing homes, where 80 % of participants 
received vaccine in the season of the study, oseltamivir 75 mg once daily given 
for 6 weeks significantly reduced the incidence of clinical influenza illness from 
12/272 (4.4 %) in the placebo group to 1/276 (0.4 %) in the oseltamivir group 
(92 % reduction, (95 % CI 1.5 �– 6.6) ; p = 0.0015. The NNT in this study was 25 
(95 % CI 23 �– 62). 

Specific studies have not been conducted to assess of the reduction in the risk 
of complications. 

5.2 Pharmacokinetic properties 
Absorption 

Oseltamivir is readily absorbed from the gastrointestinal tract after oral 
administration of oseltamivir phosphate (pro-drug) and is extensively converted 
by predominantly hepatic esterases to the active metabolite (oseltamivir 
carboxylate). At least 75 % of an oral dose reaches the systemic circulation as 
the active metabolite. Exposure to the pro-drug is less than 5 % relative to the 
active metabolite. Plasma concentrations of both pro-drug and active metabolite 
are proportional to dose and are unaffected by co-administration with food. 

Distribution 

The mean volume of distribution at steady state of the oseltamivir carboxylate 
is approximately 23 litres in humans, a volume equivalent to extracellular body 
fluid. Since neuraminidase activity is extracellular oseltamivir carboxylate 
distributes to all sites of influenza virus spread. 

The binding of the oseltamivir carboxylate to human plasma protein is negligible 
(approximately 3 %). 

Metabolism 

Oseltamivir is extensively converted to oseltamivir carboxylate by esterases 
located predominantly in the liver. In-vitro studies demonstrated, that neither 
oseltamivir, nor the active metabolite is a substrate for, or an inhibitor of, the 
major cytochrome P450 isoforms. No phase 2 conjugates of either compound 
have been identified in vivo. 

Elimination 

Absorbed oseltamivir is primarily (>90 %) eliminated by conversion to 
oseltamivir carboxylate. It is not further metabolised and is eliminated in the 
urine. Peak plasma concentrations of oseltamivir carboxylate decline with a half-
life of 6 to 10 hours in most subjects. The active metabolite is eliminated 
entirely by renal excretion. Renal clearance (18.8 l/h) exceeds glomerular 
filtration rate (7.5 l/h) indicating that tubular secretion occurs in addition to 
glomerular filtration. Less than 20 % of an oral radiolabelled dose is eliminated 
in faeces. 

Renal impairment 

Administration of 100 mg oseltamivir phosphate twice daily for 5 days to 
patients with various degrees of renal impairment showed that exposure to 
oseltamivir carboxylate is inversely proportional to declining renal function. For 
dosing, see Section 4.2. 

Hepatic impairment 

In vitro studies have concluded that exposure to oseltamivir is not expected to 
be increased significantly nor is exposure to the active metabolite expected to 
be significantly decreased in patients with hepatic impairment (see Section 4.2). 

Elderly 

Exposure to the active metabolite at steady state was 25 to 35 % higher in 
elderly (age 65 to 78 years) compared to adults less than 65 years of age, given 
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comparable doses of oseltamivir. Half�–lives observed in the elderly were similar 
to those seen in young adults. On the basis of drug exposure and tolerability, 
dosage adjustments are not required for elderly patients unless there is 
evidence of severe renal impairment (creatinine clearance below 30 ml/min) 
(see Section 4.2). 

Children 

The pharmacokinetics of oseltamivir have been evaluated in single dose 
pharmacokinetic studies in children aged one to 16 years. Multiple dose 
pharmacokinetics were studied in a small number of children enrolled in a 
clinical efficacy study. Younger children cleared both the prodrug and its active 
metabolite faster than adults, resulting in a lower exposure for a given mg/kg 
dose. Doses of 2 mg/kg give oseltamivir carboxylate exposures comparable to 
those achieved in adults, receiving a single 75 mg dose (approximately 1 mg/kg). 
The pharmacokinetics of oseltamivir in children over 12 years of age are similar 
to those in adults. 

5.3 Preclinical safety data 

Preclinical data reveal no special hazard for humans based on conventional 
studies of safety pharmacology, repeated dose toxicity and genotoxicity.  
Results of the conventional rodent carcinogenicity studies showed a trend 
towards a dose-dependent increase in the incidence of some tumours that are 
typical for the rodent strains used. Considering the margins of exposure in 
relation to the expected exposure in the human use, these findings do not 
change the benefit-risk of Tamiflu in its adopted therapeutic indications.  

Teratology studies have been conducted in rats and rabbits at doses of up to 
1500 mg/kg/day and 500 mg/kg/day, respectively. No effects on foetal 
development were observed. A rat fertility study up to a dose of 
1500 mg/kg/day demonstrated no adverse effects on either sex. In pre- / post-
natal rat studies, prolonged parturition was noted at 1500 mg/kg/day: the safety 
margin between human exposure and the highest no-effect dose 
(500 mg/kg/day) in rats is 480-fold for oseltamivir and 44-fold for the active 
metabolite, respectively. Foetal exposure in the rats and rabbits was 
approximately 15 to 20 % of that of the mother. 

In lactating rats, oseltamivir and the active metabolite are excreted in the milk. 
It is not known whether oseltamivir or the active metabolite are excreted in 
human milk, but extrapolation of the animal data provides estimates of 
0.01 mg/day and 0.3 mg/day for the respective compounds.  

A potential for skin sensitisation to oseltamivir was observed in a 
"maximisation" test in guinea pigs. Approximately 50 % of the animals treated 
with the unformulated active ingredient showed erythema after challenging the 
induced animals. Reversible irritancy of rabbits' eyes was detected.  

In a two-week study in unweaned rats a single dose of 1000 mg/kg oseltamivir 
phosphate to 7-day old pups resulted in deaths associated with unusually high 
exposure to the pro-drug. However, at 2000 mg/kg in 14-day old unweaned 
pups, there were no deaths or other significant effects. No adverse effects 
occurred at 500 mg/kg/day administered from 7 to 21 days post partum. .In a 
single-dose investigatory study of this observation in 7-, 14- and 24-day old rats, 
a dose of 1000 mg/kg resulted in brain exposure to the pro-drug that suggested, 
respectively, 1500-, 650-, and 2-fold the exposure found in the brain of adult 
(42-day old) rats. 
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6. PHARMACEUTICAL PARTICULARS 
6.1 List of excipients 

Pregelatinized starch (derived from maize starch), talc, povidone, 
croscarmellose sodium, and sodium stearyl fumarate. The capsule shell contains 
gelatin, yellow iron oxide (E172), red iron oxide (E172), black iron oxide (E172) 
and titanium dioxide (E171). The printing ink contains shellac, titanium dioxide 
(E171) and FD and C Blue 2 (indigo carmine, E132). 

6.2 Incompatibilities 

Not applicable. 
6.3 Shelf life 

5 years 
6.4 Special precautions for storage 

No special precautions for storage. 
6.5 Nature and contents of container 

One box contains 10 capsules in a triplex blister pack (PVC/PE/PVDC, sealed 
with aluminium foil). 

6.6 Instructions for use and handling and disposal 

No special requirements 
7. MARKETING AUTHORISATION HOLDER 

Roche Registration Limited 

6 Falcon Way 

Shire Park 

Welwyn Garden City 

AL7 1TW 

United Kingdom 
8. MARKETING AUTHORISATION NUMBER(S)  

EU/1/02/222/001 
9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION 

20 June 2002 
10. DATE OF REVISION OF THE TEXT 
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1. NAME OF THE MEDICINAL PRODUCT 

Tamiflu 12 mg/ml powder for oral suspension. 
2. QUALITATIVE AND QUANTITATIVE COMPOSITION 

Powder for oral suspension, containing 39.4 mg oseltamivir phosphate per 1 g 
filling mixture.  

The reconstituted suspension contains 12 mg oseltamivir per ml. 

For excipients, see Section 6.1. 
3. PHARMACEUTICAL FORM 

Powder for oral suspension 

The powder is a granulate or clumped granulate with a white to light yellow 
colour. 

4. CLINICAL PARTICULARS 
4.1 Therapeutic indications 

Treatment of influenza in adults and children one year of age or older who 
present with symptoms typical of influenza, when influenza virus is circulating in 
the community. Efficacy has been demonstrated when treatment is initiated 
within two days of first onset of symptoms. This indication is based on clinical 
studies of naturally occurring influenza in which the predominant infection was 
influenza A (see Section 5.1). 

Prevention of influenza  

Post exposure prevention in adults and children one year of age or older 
following a contact with clinically diagnosed influenza case when influenza virus 
is circulating in the community. 

The appropriate use of Tamiflu for prevention of influenza should be 
determined on a case by case basis by the circumstances and the population 
requiring protection. In exceptional situations (e.g. in case of a mismatch 
between the circulating and vaccine virus strains, and a pandemic situation) 
seasonal prevention could be considered in adults and children one year of age 
or older. 

Tamiflu is not a substitute for influenza vaccination. 

The use of antivirals for the treatment and prevention of influenza should be 
determined on the basis of official recommendations taking into consideration 
variability of epidemiology and the impact of the disease in different 
geographical areas and patient populations. 

4.2 Posology and method of administration 

Tamiflu suspension and Tamiflu capsules are bioequivalent formulations, 75 mg 
doses can be administered as either one 75 mg capsule or by administering one 
30 mg dose plus one 45 mg dose of suspension. Adults, adolescents or children 
(>40 kg) who are able to swallow capsules may receive appropriate doses of 
Tamiflu capsules.  

The safety and efficacy of Tamiflu in children less than one year of age have not 
been established (see Section 5.3). 

Treatment of influenza 

Treatment should be initiated as soon as possible within the first two days of 
onset of symptoms of influenza.  

For adults and adolescents 13 years or older the recommended oral dose is 
75 mg oseltamivir twice daily, for 5 days  
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For children of 1 to 12 years of age: The recommended dose of Tamiflu oral 
suspension is indicated in the table below. The following weight adjusted dosing 
regimens are recommended for children one year or older: 

Body Weight  Recommended dose for 5 days 
 15 kg 30 mg twice daily 
 >15 kg to 23 kg 45 mg twice daily 

 >23 kg to 40 kg 60 mg twice daily 

 >40 kg 75 mg twice daily 

For dosing an oral dispenser with 30 mg, 45 mg, and 60 mg graduations is 
provided in the box. For accurate dosing the oral dispenser supplied should be 
used exclusively.  

Prevention of influenza  

Post exposure prevention 

For adults and adolescents 13 years or older, the recommended dose for 
prevention of influenza following close contact with an infected individual is 
75 mg oseltamivir once daily for 10 days. Therapy should begin as soon as 
possible within two days of exposure to an infected individual.  

Children weighing >40 kg, who are able to swallow capsules, may also receive 
prevention with a 75 mg capsule once daily for 10 days as an alternative to the 
recommended dose of Tamiflu suspension. 

The recommended prophylactic dose of Tamiflu suspension for children one 
year or older is: 

Body Weight  Recommended dose for 10 days 
 15 kg 30 mg once daily 
 >15 kg to 23 kg 45 mg once daily 

 >23 kg to 40 kg 60 mg once daily 

 >40 kg 75 mg once daily 

For dosing an oral dispenser with 30 mg, 45 mg, and 60 mg graduations is 
provided in the box. For accurate dosing the oral dispenser supplied should be 
used exclusively.  

It is recommended that Tamiflu powder for oral suspension be constituted by a 
pharmacist prior to dispensing to the patient (see Section 6.6) 

Prevention during an influenza epidemic in the community: The recommended dose 
for prevention of influenza during a community outbreak is 75 mg oseltamivir 
once daily for up to six weeks.  

Special populations 
Hepatic impairment 

No dose adjustment is required either for treatment or for prevention, in 
patients with hepatic dysfunction.  

Renal impairment  

Treatment of influenza: Dose adjustment is recommended for adults with severe 
renal impairment. Recommended doses are detailed in the table below.  
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Creatinine clearance  Recommended dose for treatment 
>30 (ml / min) 75 mg twice daily 

>10 to  30 (ml / min) 75 mg once daily 
or 30 mg suspension twice daily 

10 (ml / min)  Not recommended 
dialysis patients Not recommended 

Prevention of influenza: Dose adjustment is recommended for adults with severe 
renal impairment as detailed in the table below.  

Creatinine clearance  Recommended dose for prevention 
>30 (ml / min) 75 mg once daily 

>10 to  30 (ml / min) 75 mg every second day 
or 30 mg suspension once daily 

10 (ml / min)  Not recommended 
dialysis patients Not recommended 

Elderly 

No dose adjustment is required, unless there is evidence of severe renal 
impairment. 

4.3 Contraindications 

Hypersensitivity to oseltamivir phosphate or to any of the excipients. 
4.4 Special warnings and special precautions for use 

Oseltamivir is effective only against illness caused by influenza viruses. There is 
no evidence for efficacy of oseltamivir in any illness caused by agents other than 
influenza viruses.  

The safety and efficacy of oseltamivir for the treatment and prevention of 
influenza in children of less than one year of age have not been established (see 
Section 5.3). 

No information is available regarding the safety and efficacy of oseltamivir in 
patients with any medical condition sufficiently severe or unstable to be 
considered at imminent risk of requiring hospitalisation.  

The safety and efficacy of oseltamivir in either treatment or prevention of 
influenza in immunocompromised patients have not been established.  

Efficacy of oseltamivir in the treatment of subjects with chronic cardiac disease 
and/or respiratory disease has not been established. No difference in the 
incidence of complications was observed between the treatment and placebo 
groups in this population (see Section 5.1). 

Tamiflu is not a substitute for influenza vaccination. Use of Tamiflu must not 
affect the evaluation of individuals for annual influenza vaccination. The 
protection against influenza lasts only as long as Tamiflu is administered. Tamiflu 
should be used for the treatment and prevention of influenza only when reliable 
epidemiological data indicate that influenza virus is circulating in the community. 

Severe renal impairment 

Dose adjustment is recommended for both treatment and prevention in adults 
with severe renal insufficiency. There are no data concerning the safety and 
efficacy of oseltamivir in children with renal impairment (see Sections 4.2 and 
5.2). 

This medicinal product contains 26 g of sorbitol. One dose of 45 mg oseltamivir 
administered twice daily delivers 2.6 g of sorbitol. For subjects with hereditary 
fructose intolerance this is above the recommended daily maximum limit of 
sorbitol.  
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4.5 Interaction with other medicinal products and other forms of interaction 

Pharmacokinetic properties of oseltamivir, such as low protein binding and 
metabolism independent of the CYP450 and glucuronidase systems (see Section 
5.2) suggest that clinically significant drug interactions via these mechanisms are 
unlikely. 

No dose adjustment is required when co-administering with probenecid in 
patients with normal renal function. Co-administration of probenecid, a potent 
inhibitor of the anionic pathway of renal tubular secretion results in an 
approximate 2-fold increase in exposure to the active metabolite of oseltamivir.  

Oseltamivir has no kinetic interaction with amoxicillin, which is eliminated via 
the same pathway suggesting that oseltamivir interaction with this pathway is 
weak. Clinically important drug interactions involving competition for renal 
tubular secretion are unlikely, due to the known safety margin for most of these 
substances, the elimination characteristics of the active metabolite (glomerular 
filtration and anionic tubular secretion) and the excretion capacity of these 
pathways. However, care should be taken when prescribing oseltamivir in 
subjects when taking co-excreted agents with a narrow therapeutic margin (e.g. 
chlorpropamide, methotrexate, phenylbutazone). 

No pharmacokinetic interactions between oseltamivir or its major metabolite 
have been observed when co-administering oseltamivir with paracetamol, 
acetyl-salicylic acid, cimetidine or with antacids (magnesium and aluminium 
hydroxides and calcium carbonates). 

4.6 Pregnancy and lactation 

There are no adequate data from the use of oseltamivir in pregnant women. 
Animal studies do not indicate direct or indirect harmful effects with respect to 
pregnancy, embryonal/foetal or postnatal development (see Section 5.3). 
Oseltamivir should not be used during pregnancy unless the potential benefit to 
the mother justifies the potential risk to the foetus. 

In lactating rats, oseltamivir and the active metabolite are excreted in the milk. 
It is not known whether oseltamivir or the active metabolite are excreted in 
human milk. Oseltamivir should be used during lactation only if the potential 
benefit for the mother justifies the potential risk for the nursing infant. 

4.7 Effects on ability to drive and use machines 

Tamiflu has no known influence on the ability to drive and use machines. 
4.8 Undesirable effects 

Treatment of influenza in adults and adolescents: A total of 2107 patients 
participated in phase III studies in the treatment of influenza. The most 
frequently reported undesirable effects were nausea, vomiting and abdominal 
pain. The majority of these events were reported on a single occasion on either 
the first or second treatment day and resolved spontaneously within 1-2 days. 
All events that were reported commonly, (i.e. at an incidence of at least 1 %, 
irrespective of causality) in subjects receiving oseltamivir 75 mg twice daily, are 
included in the table below.  

Treatment of influenza in elderly: In general, the safety profile in the elderly 
patients was similar to adults aged up to 65 years: the incidence of nausea was 
lower in oseltamivir treated elderly persons (6.7 %) than in those taking placebo 
(7.8 %) whereas the incidence of vomiting was higher in those who received 
oseltamivir (4.7 %) than among placebo recipients (3.1 %).  
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The adverse event profile in adolescents and in the patients with chronic cardiac 
and/or respiratory disease was qualitatively similar to that of healthy young 
adults. 

Prevention of influenza. In prevention studies, where the dosage of oseltamivir 
was 75 mg once daily for up to 6 weeks, adverse events reported more 
commonly in subjects receiving oseltamivir compared to subjects receiving 
placebo (in addition to the events listed in the table below) were: Aches and 
pains, rhinorrhoea, dyspepsia and upper respiratory tract infection. There were 
no clinically relevant differences in the safety profile of the elderly subjects, who 
received oseltamivir or placebo, compared with the younger population. 

Most Frequent Adverse Events in Studies in Naturally Acquired Influenza  
System Organ 

Class 
Adverse Event Treatment Prevention 

  Placebo 
 
 

(N = 1050) 

Oseltamivir 
75 mg 
twice 
daily 

(N = 1057) 

Placebo 
 
 

(N = 1434) 

Oseltamivir 
75 mg 
once 
daily 

(N = 1480) 
Vomiting 2 3.0 % 8.0 % 1.0 % 2.1 % Gastrointestinal 

Disorders Nausea 1, 2 5.7 % 7.9 % 3.9 % 7.0 % 
 Diarrhoea 8.0 % 5.5 % 2.6 % 3.2 % 
 Abdominal Pain 2.0 % 2.2 % 1.6 % 2.0 % 

Bronchitis 5.0 % 3.7 % 1.2 % 0.7 % Infections and 
Infestations Bronchitis acute 1.0 % 1.0 % - - 

General Disorders Dizziness 3.0 % 1.9 % 1.5 % 1.6 % 
 Fatigue 0.7 % 0.8 % 7.5 % 7.9 % 
Neurological 

Disorders 
Headache 1.5 % 1.6 % 17.5 % 20.1 % 

 Insomnia 1.0 % 1.0 % 1.0 % 1.2 % 
1 Subjects who experienced nausea alone; excludes subjects who experienced nausea in association 

with vomiting. 
2 The difference between the placebo and oseltamivir groups was statistically significant. 

 

Treatment of influenza in children: A total of 1032 children aged 1 to 12 years 
(including 695 otherwise healthy children aged 1 to 12 years and 334 asthmatic 
children aged 6 to 12 years) participated in phase III studies of oseltamivir given 
for the treatment of influenza. A total of 515 children received treatment with 
oseltamivir suspension. Adverse events occurring in greater 1 % of children 
receiving oseltamivir are listed in the table below. The most frequently reported 
adverse event was vomiting. Other events reported more frequently by 
oseltamivir treated children included abdominal pain, epistaxis, ear disorder and 
conjunctivitis. These events generally occurred once, resolved despite 
continued dosing and did not cause discontinuation of treatment in the vast 
majority of cases. 
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Most Frequent Adverse Events in Studies in Naturally Acquired Influenza in Children  
[Adverse Events Occurring On Treatment in >1% of Paediatric Patients]  
 Treatmenta Treatmentb Preventionb 

Adverse Event 
Placebo 

 
N=517 

Oseltamivir 
2 mg/kg bid 

N=515 

Oseltamivir 
 30 to 75 mgc 

N=158 

Oseltamivir 
30 to 75 mg c 

N=99 
Vomiting 48 (9.3%) 77 (15.0%) 31 (19.6%) 10 (10.1%) 
Diarrhoea 55 (10.6%) 49 (9.5%) 5 (3.2%) 1 (1.0%) 
Otitis media 58 (11.2%) 45 (8.7%) 2 (1.3%) 2 (2.0%) 
Abdominal pain 20 (3.9%) 24 (4.7%) 3 (1.9%) 3 (3.0%) 
Asthma (including 
aggravated) 

19 (3.7%) 18 (3.5%) -  1 (1.0%) 

Nausea 22 (4.3%) 17 (3.3%) 10 (6.3%) 4 (4.0%) 
Epistaxis 13 (2.5%) 16 (3.1%) 2 (1.3%) 1 (1.0%) 
Pneumonia 17 (3.3%) 10 (1.9%) -  -  
Ear disorder 6 (1.2%) 9 (1.7%) -  -  
Sinusitis 13 (2.5%) 9 (1.7%) -  -  
Bronchitis 11 (2.1%) 8 (1.6%) 3 (1.9%) -  
Conjunctivitis 2 (0.4%) 5 (1.0%) -  -  
Dermatitis 10 (1.9%) 5 (1.0%) 1 (0.6%) -  
Lymphadenopathy 8 (1.5%) 5 (1.0%) 1 (0.6%) -  
Tympanic membrane 
disorder 

6 (1.2%) 5 (1.0%) -  -  

a  Pooled data from Phase III trials of Tamiflu treatment of naturally acquired influenza. 
b  Uncontrolled study comparing treatment (twice-daily dosing for 5 days) with prevention (once-daily 

dosing for 10 days). 
c  30 to 75 mg = age-based dosing (see Section 5.1). 

Adverse events included are: all events reported in the treatment studies with a 
frequency  1% in the oseltamivir 2 mg/kg mg bid group. 

In general, the adverse event profile in the children with asthma was 
qualitatively similar to that of otherwise healthy children. 

Prevention of influenza in children 

Paediatric patients aged 1 to 12 years participated in a post exposure 
prevention study in households, both as index cases (n=134) and as contacts 
(n=222). Gastrointestinal events, particulary vomiting were the most frequently 
reported. The adverse events were consistent with those previously observed 
(see table above). 

Observed during clinical practice: The following adverse reactions have been 
reported during postmarketing use of oseltamivir: dermatitis, rash, eczema, 
urticaria, angioneurotic oedema , hypersensitivity reactions, including 
anaphylactic/anaphylactoid reactions, as well as very rare reports of severe skin 
reactions, including Stevens-Johnson syndrome, toxic epidermal necrolysis and 
erythema multiforme. Additionally, there are very rare reports of hepato-biliary 
system disorders, including hepatitis and elevated liver enzymes in patients with 
influenza-like illness. 

4.9 Overdose 

There is no experience with overdose. However, the anticipated manifestations 
of acute overdose would be nausea, with or without accompanying vomiting, 
and dizziness. Patients should discontinue the treatment in the event of 
overdose. No specific antidote is known. 
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5. PHARMACOLOGICAL PROPERTIES 
5.1  Pharmacodynamic properties 

Pharmacotherapeutic group: Antiviral  

ATC code: J05AH02 

Oseltamivir phosphate is a pro-drug of the active metabolite (oseltamivir 
carboxylate). The active metabolite is a selective inhibitor of influenza virus 
neuraminidase enzymes, which are glycoproteins found on the virion surface. 
Viral neuraminidase enzyme activity is important both for viral entry into 
uninfected cells and for the release of recently formed virus particles from 
infected cells and the further spread of infectious virus in the body. 

Oseltamivir carboxylate inhibits influenza A and B neuraminidases in vitro. 
Oseltamivir phosphate inhibits influenza virus infection and replication in vitro. 
Oseltamivir given orally inhibits influenza A and B virus replication and 
pathogenicity in vivo in animal models of influenza infection at antiviral exposures 
similar to that achieved in man with 75 mg twice daily. 

Antiviral activity of oseltamivir was supported for influenza A and B by 
experimental challenge studies in healthy volunteers.  

Neuraminidase enzyme IC50 values for oseltamivir for clinically isolated 
influenza A ranged from 0.1nM to 1.3nM, and for influenza B was 2.6nM. Higher 
IC50 values for influenza B, up to a median of 8.5nM, have been observed in 
published trials. 

Reduced sensitivity of viral neuraminidase: There has been no evidence 
for emergence of drug resistance associated with the use of Tamiflu in clinical 
studies conducted to date in post exposure (7 days), post exposure within 
household groups (10 days) and seasonal (42 days) prevention of influenza.  

The risk of emergence of drug resistance in clinical use in the treatment of 
influenza has been extensively examined. In all clinical studies in naturally 
acquired infection 0.32% (4/1245) of adults and adolescents and 4.1% (19/464, 
range 0-19% in individual studies) of children aged 1-12 were found to 
transiently carry influenza virus with decreased neuraminidase susceptibility to 
oseltamivir carboxylate. The emergence of resistance may be higher in young 
children and in children who had immunosuppression or who were under-
exposed to oseltamivir. Patients carrying resistant virus cleared it normally and 
showed no clinical deterioration. Rare cases of oseltamivir-resistant virus strains 
in patients who were not confirmed to have been exposed to oseltamivir have 
been reported. All resistant genotypes are disadvantaged compared to the 
corresponding wild-type isolate and are likely to be less contagious in man. Thus 
far, there is no evidence for resistance in influenza B in vitro or in clinical trials.  

Treatment of influenza infection 

Oseltamivir is effective only against illnesses caused by influenza virus. Statistical 
analyses are therefore presented only for influenza-infected subjects. In the 
pooled treatment study population which included both influenza-positive and -
negative subjects (ITT) primary efficacy was reduced proportional to the 
number of influenza negative individuals. In the overall treatment population 
influenza infection was confirmed in 67 % (range 46 % to 74 %) of the recruited 
patients. Of the elderly subjects, 64 % were influenza positive and of those with 
chronic cardiac and/or respiratory disease 62 % were influenza positive. In all 
phase III treatment studies, patients were recruited only during the period in 
which influenza was circulating in the local community.   
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Adults and adolescents aged 13 years and older: Patients were eligible if they 
reported within 36 hours of onset of symptoms, had fever 37.8 C, 
accompanied by at least one respiratory symptom (cough, nasal symptoms or 
sore throat) and at least one systemic symptom (myalgia, chills/sweats, malaise, 
fatigue or headache). In a pooled analysis of all influenza-positive adults and 
adolescents (N = 2413) enrolled into treatment studies oseltamivir 75 mg twice 
daily for 5 days reduced the median duration of influenza illness by 
approximately one day from 5.2 days (95 % CI 4.9 �– 5.5 days) in the placebo 
group to 4.2 days (95 % CI 4.0 �– 4.4 days) (p 0.0001).  

The proportion of subjects who developed specified lower respiratory tract 
complications(mainly bronchitis) treated with antibiotics was reduced from 
12.7 % (135/1063) in the placebo group to 8.6 % (116/1350) in the oseltamivir 
treated population (p = 0.0012).  

Treatment of influenza in high risk populations:  

The median duration of influenza illness in elderly subjects (  65 years) and in 
subjects with chronic cardiac and/or respiratory disease receiving oseltamivir 
75 mg twice daily for 5 days was not reduced significantly. The total duration of 
fever was reduced by one day in the groups treated with oseltamivir. In the 
influenza-positive elderly, oseltamivir significantly reduced the incidence of 
specified lower respiratory tract complications (mainly bronchitis) treated with 
antibiotics, from 19 % (52/268) in the placebo group to 12 % (29/250) in the 
oseltamivir treated population (p = 0.0156).  

In influenza-positive patients with chronic cardiac and/or respiratory disease the 
combined incidence of lower respiratory tract complications (mainly bronchitis) 
treated with antibiotics was 17 % (22/133) in the placebo group and 14 % 
(16/118) in the oseltamivir treated population (p = 0.5976).  

Treatment of influenza in children: In a study of otherwise healthy children (65% 
influenza-positive), aged 1 to 12 years (mean age 5.3 years), who had fever 
(  37.8°C) plus either cough or coryza, 67 % of influenza-positive patients were 
infected with influenza A and 33 % with influenza B. Oseltamivir treatment 
started within 48 hours of onset of symptoms, significantly reduced the duration 
of time to freedom from illness (defined as the simultaneous return to normal 
health and activity and alleviation of fever, cough and coryza) by 1.5 days (95 % 
CI 0.6 - 2.2 days, p < 0.0001) compared to placebo. oseltamivir reduced the 
incidence of acute otitis media from 26.5 % (53/200) in the placebo group to 
16 % (29/183) in the oseltamivir treated children (p = 0.013). 

A second study was completed in 334 asthmatic children aged 6 to 12 years old 
of which 53.6 % were influenza-positive. In the oseltamivir treated group the 
median duration of illness was not reduced significantly. By day 6 (the last day of 
treatment) FEV1 had increased by 10.8 % in the oseltamivir treated group 
compared to 4.7 % on placebo (p = 0.0148) in this population. 

Treatment of influenza B infection: Overall 15 % of the influenza-positive 
population were infected by influenza B, proportions ranging from 1 to 33 % in 
individual studies. The median duration of illness in influenza B infected subjects 
did not differ significantly between the treatment groups in individual studies. 
Data from 504 influenza B infected subjects were pooled across all studies for 
analysis. oseltamivir reduced the time to alleviation of all symptoms by 0.7 days 
(95 % CI 0.1 �– 1.6 days; p = 0.022) and the duration of fever (  37.8° C), cough 
and coryza by one day (95 % CI 0.4 - 1.7 days; p < 0.001)), compared to 
placebo.  
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Prevention of influenza 

The efficacy of oseltamivir in preventing naturally occurring influenza illness has 
been demonstrated in a post-exposure prevention study in households and two 
seasonal prevention studies. The primary efficacy parameter for all of these 
studies was the incidence of laboratory confirmed influenza. The virulence of 
influenza epidemics is not predictable and varies within a region and from 
season to season, therefore the number needed to treat (NNT) in order to 
prevent one case of influenza illness varies. 

Post-exposure prevention: A study in contacts (12.6 % vaccinated against influenza) 
of an index case of influenza, oseltamivir 75 mg once daily, was started within 2 
days of onset of symptoms in the index case and continued for seven days. 
Influenza was confirmed in 163 out of 377 index cases. oseltamivir significantly 
reduced the incidence of clinical influenza illness occurring in the contacts of 
confirmed influenza cases from 24/200 (12 %) in the placebo group to 2/205 
(1 %) in the oseltamivir group (92 % reduction, (95% CI 6 �– 16), p 0.0001). 
The number needed to treat (NNT) in contacts of true influenza cases was 10 
(95 % CI 9 �– 12) and was 16 (95 % CI 15 �– 19) in the whole population (ITT) 
regardless of infection status in the index case.  

The efficacy of oseltamivir in preventing naturally occurring influenza illness has 
been demonstrated in a post-exposure prevention study in households that 
included adults, adolescents, and children aged 1 to 12 years, both as index 
cases and as family contacts. The primary efficacy parameter for this study was 
the incidence of laboratory-confirmed clinical influenza in the households. 
Oseltamivir prophylaxis lasted for 10 days. In the total population, there was a 
reduction in the incidence of laboratory-confirmed clinical influenza in 
households from 20% (27/136) in the group not receiving prevention to 7% 
(10/135) in the group receiving prevention (62.7% reduction, [95% CI 26.0-
81.2]; p= 0.0042). In households of influenza infected index cases, there was a 
reduction in the incidence of influenza from 26% (23/89) in the group not 
receiving prevention to 11% (9/84) in the group receiving prevention (58.5% 
reduction, [95% CI 15.6-79.6; p=0.0114]. 

According to subgroup analysis in children at 1-12 years of age, the incidence of 
laboratory-confirmed clinical influenza among children was significantly reduced 
from 19 % (21/111) in the group not receiving prevention to 7 % (7/104) in the 
group receiving (64.4 % reduction, (95 % CI 15.8-85.0); p= 0.0188). Among 
children who were not already shedding virus at baseline, the incidence of 
laboratory-confirmed clinical influenza was reduced from 21 % (15/70) in the 
group not receiving prevention to 4 % (2/47) in the group receiving prevention 
(80.1 % reduction, (95 % CI 22.0-94.9); p= 0.0206). The NNT for the total 
paediatric population was 9 (95 % CI 7-24) and 8 (95 % CI 6, upper limit not 
estimable) in the whole population (ITT) and in paediatric contacts of infected 
index cases (ITTII) respectively. 

Prevention during an influenza epidemic in the community: In a pooled analysis of 
two other studies conducted in unvaccinated otherwise healthy adults, 
oseltamivir 75 mg once daily given for 6 weeks significantly reduced the 
incidence of clinical influenza illness from 25/519 (4.8 %) in the placebo group to 
6/520 (1.2 %) in the oseltamivir group (76 % reduction, 95 % CI 1.6 �– 5.7); 
p = 0.0006) during a community outbreak of influenza. The NNT in this study 
was 28 (95 % CI 24 �– 50). 

A study in elderly residents of nursing homes, where 80 % of participants 
received vaccine in the season of the study, oseltamivir 75 mg once daily given 
for 6 weeks significantly reduced the incidence of clinical influenza illness from 
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12/272 (4.4 %) in the placebo group to 1/276 (0.4 %) in the oseltamivir group 
(92 % reduction, (95 % CI 1.5 �– 6.6); p = 0.0015). The NNT in this study was 25 
(95 % CI 23 �– 62).  

Specific studies have not been conducted to assess of the reduction in the risk 
of complications. 

5.2 Pharmacokinetic properties 
Absorption 

Oseltamivir is readily absorbed from the gastrointestinal tract after oral 
administration of oseltamivir phosphate (pro-drug) and is extensively converted 
by predominantly hepatic esterases to the active metabolite (oseltamivir 
carboxylate). At least 75 % of an oral dose reaches the systemic circulation as 
the active metabolite. Exposure to the pro-drug is less than 5 % relative to the 
active metabolite. Plasma concentrations of both pro-drug and active metabolite 
are proportional to dose and are unaffected by co-administration with food. 

Distribution 

The mean volume of distribution at steady state of the oseltamivir carboxylate 
is approximately 23 litres in humans, a volume equivalent to extracellular body 
fluid. Since neuraminidase activity is extracellular oseltamivir carboxylate 
distributes to all sites of influenza virus spread. 

The binding of the oseltamivir carboxylate to human plasma protein is negligible 
(approximately 3 %). 

Metabolism 

Oseltamivir is extensively converted to oseltamivir carboxylate by esterases 
located predominantly in the liver. In-vitro studies demonstrated, that neither 
oseltamivir, nor the active metabolite is a substrate for, or an inhibitor of, the 
major cytochrome P450 isoforms. No phase 2 conjugates of either compound 
have been identified in vivo. 

Elimination 

Absorbed oseltamivir is primarily (>90 %) eliminated by conversion to 
oseltamivir carboxylate. It is not further metabolised and is eliminated in the 
urine. Peak plasma concentrations of oseltamivir carboxylate decline with a half-
life of 6 to 10 hours in most subjects. The active metabolite is eliminated 
entirely by renal excretion. Renal clearance (18.8 l/h) exceeds glomerular 
filtration rate (7.5 l/h) indicating that tubular secretion occurs in addition to 
glomerular filtration. Less than 20 % of an oral radiolabelled dose is eliminated 
in faeces. 

Renal impairment 

Administration of 100 mg oseltamivir phosphate twice daily for 5 days to 
patients with various degrees of renal impairment showed that exposure to 
oseltamivir carboxylate is inversely proportional to declining renal function. For 
dosing, see Section 4.2. 

Hepatic impairment 

In vitro studies have concluded that exposure to oseltamivir is not expected to 
be increased significantly nor is exposure to the active metabolite expected to 
be significantly decreased in patients with hepatic impairment (see Section 4.2). 

Elderly 

Exposure to the active metabolite at steady state was 25 to 35 % higher in 
elderly (age 65 to 78 years) compared to adults less than 65 years of age, given 
comparable doses of oseltamivir. Half�–lives observed in the elderly were similar 
to those seen in young adults. On the basis of drug exposure and tolerability, 
dosage adjustments are not required for elderly patients unless there is 
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evidence of severe renal impairment (creatinine clearance below 30 ml/min) 
(see Section 4.2). 

Children 

The pharmacokinetics of oseltamivir have been evaluated in single dose 
pharmacokinetic studies in children aged one to 16 years. Multiple dose 
pharmacokinetics were studied in a small number of children enrolled in a 
clinical efficacy study. Younger children cleared both the prodrug and its active 
metabolite faster than adults, resulting in a lower exposure for a given mg/kg 
dose. Doses of 2 mg/kg give oseltamivir carboxylate exposures comparable to 
those achieved in adults, receiving a single 75 mg dose (approximately 1 mg/kg). 
The pharmacokinetics of oseltamivir in children over 12 years of age are similar 
to those in adults. 

5.3 Preclinical safety data 

Preclinical data reveal no special hazard for humans based on conventional 
studies of safety pharmacology, repeated dose toxicity and genotoxicity.. Results 
of the conventional rodent carcinogenicity studies showed a trend towards a 
dose-dependent increase in the incidence of some tumours that are typical for 
the rodent strains used. Considering the margins of exposure in relation to the 
expected exposure in the human use, these findings do not change the benefit-
risk of Tamiflu in its adopted therapeutic indications.  

Teratology studies have been conducted in rats and rabbits at doses of up to 
1500 mg/kg/day and 500 mg/kg/day, respectively. No effects on foetal 
development were observed. A rat fertility study up to a dose of 
1500 mg/kg/day demonstrated no adverse effects on either sex. In pre- / post-
natal rat studies, prolonged parturition was noted at 1500 mg/kg/day: the safety 
margin between human exposure and the highest no-effect dose 
(500 mg/kg/day) in rats is 480-fold for oseltamivir and 44-fold for the active 
metabolite, respectively. Foetal exposure in the rats and rabbits was 
approximately 15 to 20 % of that of the mother. 

In lactating rats, oseltamivir and the active metabolite are excreted in the milk. 
It is not known whether oseltamivir or the active metabolite are excreted in 
human milk, but extrapolation of the animal data provides estimates of 
0.01 mg/day and 0.3 mg/day for the respective compounds.  

A potential for skin sensitisation to oseltamivir was observed in a 
"maximisation" test in guinea pigs. Approximately 50 % of the animals treated 
with the unformulated active ingredient showed erythema after challenging the 
induced animals. Reversible irritancy of rabbits' eyes was detected.  

In a two-week study in unweaned rats a single dose of 1000 mg/kg oseltamivir 
phosphate to 7-day old pups resulted in deaths associated with unusually high 
exposure to the pro-drug. However, at 2000 mg/kg in 14-day old unweaned 
pups, there were no deaths or other significant effects. No adverse effects 
occurred at 500 mg/kg/day administered from 7 to 21 days post partum. .In a 
single-dose investigatory study of this observation in 7-, 14- and 24-day old rats, 
a dose of 1000 mg/kg resulted in brain exposure to the pro-drug that suggested, 
respectively, 1500-, 650-, and 2-fold the exposure found in the brain of adult 
(42-day old) rats. 

6. PHARMACEUTICAL PARTICULARS 
6.1 List of excipients 

Sorbitol (E420), sodium dihydrogen citrate (E331(a)), xanthan gum (E415), 
sodium benzoate (E211), saccharin sodium (E954), titanium dioxide (E171) and 
tutti frutti flavour (including maltodextrins (maize), propylene glycol, arabic gum 
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E414 and natural identical flavouring substances) (mainly consisting of banana, 
pineapple and peach flavour). 

6.2 Incompatibilities 

Not applicable. 
6.3 Shelf life 

2 years 

After reconstitution, the suspension should not be used for longer than 10 days. 
6.4 Special precautions for storage 

Do not store above 30 C.  

After reconstitution, store the suspension at 2 C- 8 C (in a refrigerator). 
6.5 Nature and contents of container 

Carton containing a 100 ml amber glass bottle (with child-resistant plastic screw 
cap) with 30 g of powder for oral suspension, a plastic adapter, a plastic oral 
dispenser and a plastic measuring cup). After reconstitution with 52 ml of 
water, the usable volume of oral suspension allows for the retrieval of a total of 
10 doses of 75 mg oseltamivir. 

6.6 Instructions for use and handling and disposal 

It is recommended that Tamiflu oral suspension should be reconstituted by the 
pharmacist prior to its dispensing to the patient. 

Preparation of Oral Suspension 

1. Tap the closed bottle gently several times to loosen the powder. 

2. Measure 52 ml of water by filling the measuring cup to the indicated level 
(measuring cup included in the box). 

3. Add all 52 ml of water into the bottle, recap the bottle and shake the closed 
bottle well for 15 seconds. 

4. Remove the cap and push the bottle adapter into the neck of the bottle.  

5. Close the bottle tightly with the cap (on the top of the bottle adapter). This 
will make sure that the bottle adapter fits in the bottle in the right position. 

Tamiflu powder for suspension will appear as an opaque and white to light 
yellow suspension after reconstitution. 

7. MARKETING AUTHORISATION HOLDER 

Roche Registration Limited 
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United Kingdom 
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EU/1/02/222/002 
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20 June 2002 
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4.6.2 RELENZA (zanamivir) - Summary of Product Characteristics 

Name of the Medicinal Product 

Relenza 5mg/dose, inhalation powder, pre-dispensed. 

Qualitative and Quantitative Composition 

Each pre-dispensed quantity of inhalation powder (one blister) contains 5 mg 
zanamivir. Each delivered inhalation (the amount that leaves the mouthpiece of 
the Diskhaler) contains 4.0mg zanamivir.   

For excipients, see section 6.1. 

Pharmaceutical Form 

Inhalation powder, pre-dispensed. 

Clinical Particulars 

Therapeutic indications 
Treatment of influenza 

Relenza is indicated for treatment of both influenza A and B in adults and 
children (  5 years) who present with symptoms typical of influenza when 
influenza is circulating in the community. 

Prevention of influenza 

Relenza is indicated for post-exposure prophylaxis of influenza A and B in adults 
and children (  5 years) following contact with a clinically diagnosed case in a 
household (see section 5.1 for children aged 5-11 years). In exceptional 
circumstances, Relenza may be considered for seasonal prophylaxis of influenza 
A and B during a community outbreak (e.g. in case of a mismatch between 
circulating and vaccine strains and a pandemic situation).  

Relenza is not a substitute for influenza. The appropriate use of Relenza for 
prevention of influenza should be determined on a case-by-case basis depending 
on the circumstances and the population requiring protection. 

The use of antivirals for the treatment and prevention of influenza should take 
into consideration official recommendations, the variability of epidemiology, and 
the impact of the disease in different geographical areas and patient populations. 

Posology and method of administration 
Treatment of influenza 

Treatment should begin as soon as possible and within 48 hours after onset of 
symptoms for adults, and within 36 hours after onset of symptoms for children. 

Relenza is for administration to the respiratory tract by oral inhalation only, 
using the Diskhaler device provided. One blister should be utilised for each 
inhalation. 

The recommended dose of Relenza for treatment of influenza in adults and 
children from the age of 5 years is two inhalations (2 x 5 mg) twice daily for five 
days, providing a total daily inhaled dose of 20 mg. 

Inhaled drugs, e.g. asthma medication, should be administered prior to 
administration of Relenza (see section 4.4). 
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Prevention of influenza 

Post-exposure prophylaxis 

The recommended dose of Relenza for prevention of influenza, following close 
contact with an individual, is two inhalations (2 x 5 mg) once daily for 10 days. 
Therapy should begin as soon as possible and within 36 hours of exposure to an 
infected person. 

Seasonal prophylaxis 

The recommended dose of Relenza for prevention of influenza during a 
community outbreak is 2 inhalations (2 x 5 mg) once daily for up to 28 days.  

Impaired Renal or Hepatic Function: No dose modification is required. (See  
section 5.2). 

Elderly patients: No dose modification is required. (See section 5.2). 

Contraindications 

Hypersensitivity to any ingredient of the preparation (see Pharmaceutical 
Particulars, 6.1 List of excipients). 

Special warnings and special precautions for use 

Due to the limited number of patients with severe asthma or with other 
chronic respiratory disease, patients with unstable chronic illnesses or 
immunocompromised patients (see Section 5.1) who have been treated, it has 
not been possible to demonstrate the efficacy and safety of Relenza in these 
groups. Due to limited and inconclusive data, the efficacy of Relenza in the 
prevention of influenza in the nursing home setting has not been demonstrated. 
The efficacy of zanamivir for the treatment of elderly patients  65 years has 
also not been established (see section 5.1). 

There have been very rare reports of patients being treated with Relenza who 
have experienced bronchospasm and/or decline in respiratory function which 
may be acute and/or serious. Some of these patients did not have any previous 
history of respiratory disease. Any patients experiencing such reactions should 
discontinue Relenza and seek medical evaluation immediately.  

Due to the limited experience, patients with severe asthma require a careful 
consideration of the risk in relation to the expected benefit, and Relenza should 
not be administered unless close medical monitoring and appropriate clinical 
facilities are available in case of bronchoconstriction. In patients with persistent 
asthma or severe COPD, management of the underlying disease should be 
optimised during therapy with Relenza. 

Should zanamivir be considered appropriate for patients with asthma or chronic 
obstructive pulmonary disease, the patient should be informed of the potential 
risk of bronchospasm with Relenza and should have a fast acting bronchodilator 
available. Patients on maintenance inhaled bronchodilating therapy should be 
advised to use their bronchodilators before taking Relenza (see section 4.2). 

Relenza is not a substitute for influenza vaccination and the use of Relenza must 
not affect the evaluation of individuals for annual vaccination. The protection 
against influenza only lasts as long as Relenza is administered. Relenza should be 
used for the treatment and prevention of influenza only when reliable 
epidemiological data indicate that influenza is circulating in the community. 
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Relenza is effective only against illness caused by influenza viruses. There is no 
evidence for the efficacy of Relenza in any illness caused by agents other than 
influenza viruses. 

Interaction with other medicinal products and other forms of 
interaction 

Zanamivir is not protein bound and not hepatically metabolised or modified. 
Clinically significant drug interactions are unlikely. Zanamivir, when given for 28 
days, did not impair the immune response to influenza vaccine. 

Pregnancy and lactation 

Pregnancy: The safe use of Relenza during pregnancy has not been established.  

In rats and rabbits zanamivir has been shown to cross the placenta. High doses 
of zanamivir were not associated with malformations in rats or rabbits and only 
minor alterations were reported.  The potential risk for humans is unknown.  
Relenza should not be used in pregnancy unless the expected benefit to the 
mother is thought to outweigh any possible risk to the foetus. 

Lactation: In rats zanamivir has been shown to be secreted into milk. There is no 
information on secretion into breast milk in humans. 

The use of zanamivir is not recommended in mothers who are breast feeding. 

Effects on ability to drive and use machines 

None known 

Undesirable effects 

There have been rare reports of patients with previous history of respiratory 
disease (asthma, COPD) and very rare reports of patients without previous 
history of respiratory disease, who have experienced acute bronchospasm 
and/or serious decline in respiratory function after use of Relenza (see section 
4.4).  

The adverse events considered at least possibly related to the treatment are 
listed below by body system, organ class and absolute frequency. Frequencies 
are defined as very common (>1/10), common (>1/100, <1/10), uncommon 
(>1/1000, <1/100), rare (>1/10,000, <1/1000), very rare (<1/10,000). 

Immune system disorders 

Very rare: allergic-type reaction including facial and oropharyngeal oedema  

Respiratory, thoracic and mediastinal disorders: 

Very rare: bronchospasm, dyspnea, throat tightness or constriction 

Skin and subcutaneous tissue disorders: 

Very rare: rash, urticaria 

Overdose 

Accidental overdose is unlikely due to the physical limitations of the 
presentation, the route of administration and the poor oral bioavailability (2 to 
3%) of zanamivir. Doses of zanamivir up to 64 mg/day (approximately 3 times 
the maximum daily recommended dose) have been administered by oral 
inhalation (by nebuliser) without adverse effects. Additionally, systemic 
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exposure by intravenous administration of up to 1200 mg/day for five days 
showed no adverse effect. 

Pharmacological Properties 

Pharmacodynamic properties 

ATC code J05AH01 

Mechanism of action 

Zanamivir is a selective inhibitor of neuraminidase, the influenza virus surface 
enzyme. Neuraminidase inhibition occurred in vitro at very low zanamivir 
concentrations (50% inhibition at 0.64nM �– 7.9nM against influenza A and B 
strains). Viral neuraminidase aids the release of newly formed virus particles 
from infected cells, and may facilitate access of virus through mucus to epithelial 
cell surfaces, to allow viral infection of other cells. The inhibition of this enzyme 
is reflected in both in vitro and in vivo activity against influenza A and B virus 
replication, and encompasses all of the known neuraminidase subtypes of 
influenza A viruses. 

The activity of zanamivir is extracellular. It reduces the propagation of both 
influenza A and B viruses by inhibiting the release of infectious influenza virions 
from the epithelial cells of the respiratory tract. Influenza viral replication 
occurs in the superficial epithelium of the respiratory tract. The efficacy of 
topical administration of zanamivir to this site has been confirmed in clinical 
studies. To date, virus with reduced susceptibility to zanamivir has not been 
detected in samples obtained pre and post treatment from patients in clinical 
studies.  

Cross-resistance has been observed between some zanamivir-resistant and 
some oseltamivir-resistant influenza virus mutants generated in vitro. No 
studies have been performed to assess risk of emergence of cross-resistance 
during clinical use.  

Clinical experience 
Treatment of influenza 

Relenza alleviates the symptoms of influenza and reduces their median duration 
by 1.5 days (range 0.25 �– 2.5 days) in adults as detailed in the table below. The 
efficacy of Relenza has been demonstrated in otherwise healthy adults when 
treatment is initiated within 48 hours, and in otherwise healthy children when 
treatment is initiated within 36 hours, after the onset of symptoms. No 
treatment benefit has been documented for patients with afebrile disease (< 
37.8 C). 

Six key Phase III randomised, placebo-controlled, parallel-group, multicentre 
treatment studies (NAIB3001, NAIA3002, NAIB3002, NAI30008, NAI30012 
and NAI30009) have been conducted with zanamivir for the treatment of 
naturally acquired influenza A and B. Study NAI30008 recruited only patients 
with asthma (n=399), COPD (n=87), or asthma and COPD (n=32), study 
NAI30012 recruited only elderly ( 65 years) patients (n=358) and study 
NAI30009 (n=471) recruited paediatric patients, 5-12 years.  The Intent to 
Treat population of these six studies comprised 2942 patients of which 1490 
received 10 mg zanamivir b.i.d by oral inhalation. The primary endpoint was 
identical for all six Phase III studies, i.e. time to alleviation of clinically significant 
signs and symptoms of influenza. For all six phase III studies, alleviation was 
defined as no fever, i.e. temperature <37.8oC and feverishness score of 
�‘none�’(�‘same as normal/none�’ in NAI30012), and headache, myalgia, cough and 
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sore throat recorded as �‘none�’ (�‘same as normal/none�’ in NAI30012) or �‘mild�’ 
and maintained for 24 hours.  

Comparison of Median Time (Days) to Alleviation of Influenza Symptoms:  
Influenza Positive Population 

Study Placebo Zanamivir 
10mg inhaled 
twice daily 

Difference in 
Days 

(95% CI) 
 
p-value 

     
NAIB3001 n=160 

6.0 
n=161 
4.5 

 
1.5 

 
(0.5, 2.5) 
0.004 

NAIA3002 n=257 
6.0 

n=312 
5.0 

 
1.0 

 
(0.0, 1.5) 
0.078 

NAIB3002 n=141 
7.5 

n=136 
5.0 

 
2.5 

 
(1.0, 4.0) 
<0.001 

Combined analysis of 
NAIB3001, NAIA3002, 
and NAIB3002 

n=558 
6.5 

n=609 
5.0 

 
1.5 

 
(1.0, 2.0) 
<0.001 

Asthma/COPD study     
NAI30008 n=153 

7.0 
n=160 
5.5 

 
1.5 

 
(0.5, 3.25) 
0.009 

Elderly study      
NAI30012 
 
 

n=114 
7.5 

n=120 
7.25 

0.25 (-2.0 to 3.25) 
0.609 

Paediatric study     
NAI30009  n=182 

5.0 
n=164 
4.0 

1.0 (0.5, 2.0) 
<0.001 

The median time to alleviation of influenza symptoms in elderly subjects (  65 
years) and in children aged 5-6 years, was not significantly reduced.  

In the Intent to Treat (ITT) population the difference in time to alleviation of 
symptoms was 1.0 day (95% CI: 0.5 to 1.5) in the combined analysis of 
NAIB3001, NAIA3002 and NAIB3002, 1.0 day (95% CI: 0 to 2) in study 
NAI30008, 1.0 day (95% CI �–1.0 to 3.0) in study NAI30012 and 0.5 days (95% 
CI: 0 to 1.5) in study NAI30009. There are limited data in high risk children. 

In a combined analysis of patients with influenza B (n=163), including 79 treated 
with zanamivir, a 2.0 day treatment benefit was observed (95%CI: 0.50 to 3.50). 

In the pooled analysis of 3 phase III studies in influenza positive, predominantly 
healthy adults, the incidence of complications was 152/558 (27%) in placebo 
recipients and 119/609 (20%) in zanamivir recipients (relative risk 
zanamivir:placebo 0.73; 95% CI 0.59 to 0.90, p=0.004). In study NAI30008 
enrolling patients with asthma and COPD the incidence of complications was 
56/153 (37%) in influenza-positive placebo recipients and 52/160 (33%) in 
influenza positive zanamivir recipients (relative risk zanamivir:placebo 0.89; 95% 
CI: 0.65 to 1.21, p=0.520).  In study NAI30012 enrolling elderly patients the 
incidence of complications was 46/114 (40%) in influenza positive placebo 
recipients and 39/120 (33%) in influenza positive zanamivir recipients (relative 
risk zanamivir:placebo 0.80, 95% CI: 0.57 to 1.13, p=0.256). In the paediatric 
study NAI30009, the incidence of complications was 41/182 (23%) in influenza-
positive placebo recipients and 26/164 (16%) in influenza-positive zanamivir 
recipients (relative risk zanamivir:placebo 0.70; 95% CI: 0.45 to 1.10, p=0.151). 
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In a placebo controlled study in patients with predominantly mild/moderate 
asthma and/or Chronic Obstructive Pulmonary Disease (COPD) there was no 
clinically significant difference between zanamivir and placebo in forced 
expiratory volume in one second (FEV1) or peak expiratory flow rate (PEFR) 
measured during treatment or after the end of treatment.  

Prevention of influenza 

The efficacy of Relenza in preventing naturally occurring influenza illness has 
been demonstrated in two post-exposure prophylaxis studies in households and 
two seasonal prophylaxis studies during community outbreaks of influenza.  The 
primary efficacy endpoint in these studies was the incidence of symptomatic, 
laboratory-confirmed influenza, defined as the presence of two or more of the 
following symptoms: oral temperature 37.8°C or feverishness, cough, headache, 
sore throat, and myalgia; and laboratory confirmation of influenza by culture, 
PCR, or seroconversion (defined as a 4-fold increase in convalescent antibody 
titer from baseline). 

Post exposure prophylaxis 

Two studies assessed post-exposure prophylaxis in household contacts of an 
index case. Within 1.5 days of onset of symptoms in an index case, each 
household (including all family members 5 years of age) was randomized to 
Relenza 10 mg or placebo inhaled once daily for 10 days. In the first study only, 
each index case was randomized to the same treatment (Relenza or placebo) as 
the other household members. In this study, the proportion of households with 
at least one new case of symptomatic influenza was reduced from 19% (32 of 
168 households) with placebo to 4% (7 of 169 households) with Relenza (79% 
protective efficacy; 95% CI: 57% to 89%, p<0.001).  In the second study, index 
cases were not treated and the incidence of symptomatic influenza was reduced 
from 19% (46 of 242 households) with placebo to 4% (10 of 245 households) 
with Relenza (81% protective efficacy; 95% CI: 64% to 90%, p<0.001). Results 
were similar in the subgroups with influenza A or B. In these studies, which 
included a total of 2128 contact cases, 553 children were aged 5-11 years, of 
which 123 children were 5-6 years. The incidence of symptomatic laboratory 
confirmed influenza in the 5 to 6-year-old group (placebo vs. zanamivir) was 
4/33 (12%) vs. 1/28 (4%) in the first study and 4/26 (15%) vs. 1/36 (3%) in the 
second study, which seems to be consistent with older age categories. 
However, as the studies were not powered to establish protective efficacy in 
individual age categories, a formal subgroup analysis has not been performed. 

Seasonal Prophylaxis 

Two seasonal prophylaxis studies assessed Relenza 10 mg versus placebo 
inhaled once daily for 28 days during community outbreaks.  In the first study, 
which involved unvaccinated, otherwise healthy adults aged  18 years, the 
incidence of symptomatic influenza was reduced from 6.1% (34 of 554) with 
placebo to 2.0% (11 of 553) with Relenza (67% protective efficacy; 95% CI: 39% 
to 83%, p<0.001).  The second study involved community-dwelling subjects aged 

 12 years at high risk of complications from influenza, where 67% of 
participants had received vaccine in the season of the study. High risk was 
defined as subjects  65 years of age and subjects with chronic disorders of the 
pulmonary or cardiovascular systems or with diabetes mellitus. In this study, the 
incidence of symptomatic influenza was reduced from 1.4% (23 of 1,685) with 
placebo to 0.2% (4 of 1,678) with Relenza (83% protective efficacy; 95% CI: 56% 
to 93%, p<0.001).  

Due to limited and inconclusive data, the efficacy of Relenza in the prevention of 
influenza in the nursing home setting has not been established. 
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Pharmacokinetic properties 

Absorption: Pharmacokinetic studies in humans have shown that the absolute 
oral bioavailability of the drug is low (mean (min, max) is 2%(1%, 5%)). Similar 
studies of orally inhaled zanamivir indicate that approximately 10-20% of the 
dose is systemically absorbed, with serum concentrations generally peaking 
within 1-2 hours. The poor absorption of the drug results in low systemic 
concentrations and therefore there is no significant systemic exposure to 
zanamivir after oral inhalation.  There is no evidence of modification in the 
kinetics after repeated dosing with oral inhaled administration. 

Distribution: After oral inhalation, zanamivir is widely deposited at high 
concentrations throughout the respiratory tract, thus delivering the drug to the 
site of influenza infection. Following a single 10mg dose the concentrations of 
zanamivir were measured in induced sputum. Zanamivir concentrations of 337 
(range 58-1593) and 52 (range 17-286) fold above the median viral 
neuraminidase IC50 were measured at 12h and 24h respectively.  The high 
concentrations of zanamivir in the respiratory tract will result in the rapid onset 
of inhibition of the viral neuraminidase. The major immediate site of deposition 
is the oropharynx (mean 78%) from where zanamivir was rapidly eliminated to 
the GI-tract.  The early deposition in total lungs ranged between 8 and 21%. 

Metabolism: Zanamivir has been shown to be renally excreted as unchanged 
drug, and does not undergo metabolism. In vitro studies demonstrated that 
zanamivir did not affect the activity of a range of probe substrates for 
cytochrome P450 isoenzymes (CYP1A/2, A6, 2C9, 2C18, 2D6, 2E1, 3A4) in 
human hepatic microsomes, nor did it induce cytochrome P450 expression in 
rats, suggesting that metabolic interactions between zanamivir and other drugs 
are unlikely in vivo. 

Elimination: The serum half-life of zanamivir following administration by oral 
inhalation ranges from 2.6 to 5.05 hours. It is entirely excreted unchanged in 
the urine. Total clearance ranges from 2.5 to 10.9 L/h as approximated by 
urinary clearance. Renal elimination is completed within 24 hours. 

Patients with renal impairment:  Inhaled zanamivir results in approximately 10%-
20% of the inhaled dose being absorbed.  In the severe renal impairment group 
from the single IV zanamivir dose trial subjects were sampled after a dose of 2 
mg or twice to four times the expected exposure from inhalation. Using the 
normal dosing regimen (10mg bid), the predicted exposure at Day 5 is 40 fold 
lower than what was tolerated in healthy subjects after repeated iv 
administration.  Given the importance of local concentrations, the low systemic 
exposure, and the previous tolerance of much higher exposures no dose 
adjustment is advised. 

Patients with hepatic impairment: Zanamivir is not metabolised, therefore dose 
adjustment in patients with hepatic impairment is not required. 

Elderly patients: At the therapeutic daily dose of 20mg, bioavailabilty is low (10-
20%), and as a result there is no significant systemic exposure of patients to 
zanamivir. Any alteration of pharmacokinetics that may occur with age is 
unlikely to be of clinical consequence and no dose modification is 
recommended. 

Paediatric patients: In an open-label single-dose study the pharmacokinetics of 
zanamivir was evaluated in 16 paediatric subjects, aged 6 to 12 years, using dry 
powder (10 mg) inhalation formulation (Diskhaler device). The systemic 
exposure was similar to 10 mg of inhaled powder in adults, but the variability 
was large in all age groups and more pronounced in the youngest children. Five 
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patients were excluded due to undetectable serum concentrations at all time 
points or 1.5 hours post-dose, suggesting inadequate drug delivery. 

Preclinical safety data 

General toxicity studies did not indicate any significant toxicity of zanamivir.  
Zanamivir was not genotoxic and no clinically relevant findings were observed 
in long term carcinogenicity studies in rats and mice. 

Pharmaceutical Particulars 

List of excipients 

Lactose monohydrate (which contains milk protein). 

Incompatibilities 

Not applicable 

Shelf-life  

5 years 

Special precautions for storage 

Do not store above 30 C. 

Nature and content of container 

Relenza inhalation powder is packed in a circular aluminium foil disk (a 
Rotadisk) with four regularly distributed blisters. An inspiration driven inhaler 
made of plastic (a Diskhaler) is used for administration of doses (the contents of 
2 blisters constitute a dose) from these foil disks, and is provided in the pack. 

The pack contains 1 or 5 foil disks and a Diskhaler. 

Instructions for use and handling, and disposal (if appropriate) 

The inhaler (Diskhaler) is loaded with a disk containing inhalation powder 
packed in individual blisters. These blisters are pierced when the inhaler is used, 
and with a deep inhalation the powder can then be inhaled through the 
mouthpiece down into the respiratory tract. Detailed instructions for use are 
enclosed in the pack. 

Marketing Authorisation Holder 

GlaxoSmithKline AB 

Box 263 

431 23 Mölndal 

Marketing Authorisation Number(s) 

14997 

Date of First Authorisation/Renewal of the Authorisation 

1999-02-09 / 2004-02-09 

Date of Revision of the Text 

23 August 2006 
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