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Abstract

A Oseltamivir is the oral prodrug of GS4071, a selective in-

hibitor of influenza A and B viral neuraminidase. After ab-
sorption from the gastrointestinal tract oseltamivir is
efficiently converted to GS4071, which is maintained at
high and sustained concentrations in plasma.

Based on studies in rats and ferrets, GS4071 appears to |
effectively distributed to all tissues, including major sites
of infection in the upper and lower respiratory tracts.

Oral oseltamivir was an effective treatment in naturally
occurring influenza when administered within 36 hours
of symptom onset, reducing both the duration and severity
of symptoms and the incidence of secondary complication
in influenza-infected patients enrolled in 2 large placebo-|
controlled, double-blind trials.

Prophylactic oral administration of oseltamivir was effec-
tive in reducing the incidence of influenza iliness according
to pooled data from 2 large placebo-controlled, double-
blind trials of healthy nonimmunised volunteers during
periods of seasonal influenza activity.

The reported incidence of viral resistance to GS4071 way
low in clinical isolates from oseltamivir treatment studies.
All known GS4071 resistant genotypes are growth dis-
advantaged and display significantly reduced infectivity in
animals.

Oseltamivir was well tolerated in human volunteers and
patients in clinical trials. Treatment-related adverse event;
(primarily gastrointestinal) were mild and transient in na-
ture.

Features and properties of oseltamivir
(GS4104, RO 64-0796)

Indications

Influenza A and B infection (treatment and prevention)
Mechanism of action
Antiviral Neuraminidase inhibitor
Dosage and administration

Usual dosage in clinical trials Treatment: 75 or 150mg twice

daily x 5 days

Prophylaxis: 75mg once or

twice daily x 6 weeks
Route of administration Oral

Pharmacokinetic profile (of GS4071 after oral oseltamivir
100mg single dose in healthy volunteers)

Peak plasma concentration 250 pg/L
Time to peak plasma 2-3h
concentration

Area under the 2.7mg/L *h
concentration-time curve (0-o)

Elimination half-life 8.2h

Adverse events
Most frequent Mild and transient nausea

Serious events None
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infected cell, thereby inhibiting release of progeny
virions from infected cells.

Antiviral Activity

In Vitro

Oseltamivir is converteih vivo to GS4071,
which inhibits influenza neuraminidase and is ac-

tive in antiviral assays. GS4071 was used inrthe

vitro experiments described below.

Influenza virus continues to exert an enormous. ﬂGS407'1Aact3 ?35 a comp_et_glv_e 'nht'b'tovzlﬁf both
toll on society in terms of illness, loss of produc- Influénza A an neuraminitase vitro. en

tivity, medical consultations, hospitalisation and :ested g%ﬂg?tla \éa”etg pfr:pbf_ltuenza ,'[A ?{nd B TC’Ubt'
death. Mortality due to influenza infection is esti- YPEs, showed inhibrtory aclivity agains

mated at 20 000 per year in the US alone, and thgllstramsm low nanomolar concentrations [kinetic

disease affects all age groufsDeath rates have mhibition_ cc_)n_stant (If) n 0'5. to 1.2 nm_ol_/L].
not changed in the last 60 years despite use 0(,“;S4071|nh|b|tory activity against neuraminidases

vaccines, and continuing pandemics of ianuenzafcrO(rjnl\lOther si)lur(cj:gs, mclu_dmg paramtfllueg;gjd\nrus
infection are likely2l Recently, neuraminidase 2N¢ Newcastle disease virus, was at lea

(sialadase) inhibitors have been developed for proI—OWer (< 2 360pumol/L).5!

phylactic and therapeutic use against influenza,» GS4071 was approximately 3 to 6 times more
specifically targeting the highly conserved active potent than zanamivir in inhibition of N2 neur-
site of the viral enzyme. The first such compoundaminidase activity [concentration required to in-
to reach clinical trials was zanamivir, which is not hibit enzyme activity by 50% (I§g) 0.3 to 0.8vs
orally active and thus is administered by dry pow-1.1 to 4.6 nmol/LJ3! Similarly, the concentration
der inhalation to the lungs. Oseltamivir has beerof GS4071 required to produce 50% inhibition of
specifically designed as an orally active prodrugviral plaque formation (E&) in Madin Darby
that is easier to administer than an inhaled drugcanine kidney (MDCK) cells was consistently
After oral administration, the active drug is able tolower than that of zanamivir for influenza A N2

reach all sites of influenza virus infection. laboratory strains (Efg 0.6 to 0.8vs 3.1 to 3.5
nmol/L).8! Similar results were observed using an
1. Pharmacodynamic Profile assay for inhibition of viral cytopathic effelét!]

* The antiviral and antineuraminidase potency of

GS4071 and zanamivir were similar for other lab-

oratory strains and recent clinical isolates, aside
ffrom 1 influenza B isolate (B/Harbin/07/94) for
which the EGg value of zanamivir was 3-fold
lower than that of GS4071 (§gvalues for enzyme

Mechanism of Action

» Oseltamivir is the ethyl ester prodrug o
GS4071, a highly selective inhibitor of influenza

virus-encoded neuraminidase. It is enzymatically,” "~ " Y
converted to active GS4071 after oral administra."Nibition were comparable). GS4071 inhibited

tion (see section 2). The lipophilic side chain Or]replication of aI_I influenza viruses tes_ted, with
GS4071, a modification from other sialic acid ECsovalues varying from 0.6 nmol/L for influenza

mimics such as zanamivir, exploits a hydrophobicA/V'Ctor'a/3/75 (H3N2) t]O 155 nmoliL. for influ-
pocket at the active site of the virus enzyme. BingEh?#a B/Hong Kong/5/78!

ing of the drug blocks the enzyme’s ability to « GS4071 exhibited antiviral activity against a
cleave sialic acid residues on the surface of theéaboratory strain of influenza A/Texas/91 (H1N1)

0 Adis International Limited. All rights reserved. Drugs 1999 Nov; 58 (5)
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in a transformed human bronchial epithelial cellp < 0.05). Similar low dosages of oral GS4071 or

line (BEAS-2B) with an Egy value (90% effective zanamivir were not effective at improving these

concentrationzl logo reduced virus yield at 48 parameters relative to infected, saline-treated con-
hours) 10-fold lower than that of zanamivir (0.02 trols[4

vs 0.2 ug/ml for zanamivir; published as an ab-

tract) » Oral oseltamivir was effective against moderate
stract)t

virus challenge in mice even when administration
was delayed up to 60 hours after infection. At dos-
ages of 10 mg/kg/day for 5 days, mice were fully

* In mice, oseltamivir provided dose-dependent 4 N .
protection against a 90% lethal dose of influenzalorOteCted against virus-induced Sadecline and

. o death. High virus challenge required administra-
virus when administered by oral gavage 4 houriion of the same dosage within 24 to 36 hours of
prior to inoculation and continued twice daily for

i ' ionl4]
5 days. Survival rates were assessed at 21 days pdgpculanon.

infection. Complete protection against influenza » Ferrets infected with influenza virus exhibit
A/NWS/33 (H1N1) and A/Victoria/3/75 (H3N2) symptoms similar to those observed in humans.
and nearly complete protection against influenzaAdministration of oral oseltamivir 5 or 25 mg/kg
B/Hong Kong/5/72 was achieved with oseltamivir twice daily to ferrets, initiated 2 hours prior to virus
10 mg/kg/day, whereas survival among controlexposure and continued twice daily for 3 days, re-
mice was low. Oseltamivir was also protective at 1duced peak virus titres in nasal washings 2- or 8-
mg/kg/day against A/INWS/33, and at 3.2 mg/kg/fold, respectively (p < 0.0dsuntreated control for
day against B/Hong Kong/5/72 (p < 0.8%4un-  the 8-fold decrease). In animals receiving oseltam-
treated controlsf] ivir 25 mg/kg/day, the peak number of inflamma-
tory cells present in nasal washings was 10% that

N Oseltamivir significantly inc_reased S”T"“’a' of for untreated infected contrdf Similar treatment
influenza AINWS/33 (H1N1)-infected mice at a was also shown to reduce inflammatory cell counts

lower d_o_sage (1 mg/l_<g_/day) than either 684071_ fh bronchial alveolar lavage compared with vehicle
zapamlvwwhen administered by oral gava_ge_twmetreatm(_}nt (1.5 x Fvs 7.1 x 16 cells/ml)[e]

daily for 5 days (0.1 to 10 mg/kg/day) beginning 4

hours prior to virus exposure. Complete survival (8 In ferrets inoculated with influenza B/Argen-
of 8 animals) was achieved with the 10 mg/kg/daytina/97 virus, oral oseltamivir (5 mg/kg initiated 2
oseltamivir dose regimen, and nearly complete surhours prior to viral challenge and continued twice
vival (7 of 8) was achieved with 1 mg/kg/day (p < daily for 6 days) reduced viral titres in nasal
0.01vs saline treated controls). Survival of mice washes%0.3vs4.0 logo 50% tissue culture infec-
receiving oral GS4071 or zanamivir 1 mg/kg/daytive doses [TCllg] on day 2; p = 0.004) compared
was not significantly improved over that of saline- with animals receiving vehicle aloffe’]

treated control mice (3 or 2 of B).

In Animal Models

In Humans with Experimental Influenza

» Peak lung virus titres in influenza AINW5/33 < When given as an early treatment in experimen-
(HIN1)-infected mice were lowered to a greatertal influenza in humans, oseltamivir significantly
extent with oral oseltamivir 10 mg/kg/day than reduced the amount of virus shed, the duration of
with the same dose of zanamivir. Moreover, a lowviral shedding, and the duration of symptoms com-
oral oseltamivir dosage (0.1 mg/kg/day) signifi- pared with placebo. In a randomised, double-blind
cantly increased the mean number of days to deattnial, 80 susceptible adults were inoculated intra-
(11.1 vs 9.6 for saline-treated controls; p < 0.01) nasally with ~10 TCIDsg of influenza A/Texas/91
and reduced pulmonary function decline (mea-(H1N1) and given twice-daily oral oseltamivir 20,
sured by decrease in arterial oxygen saturation100 or 200mg or placebo, or once-daily oseltam-
mean day-10 Sa- 83vs77.8% for control mice; ivir 200mg (n = 16 per group), starting 28 hours

0 Adis International Limited. All rights reserved. Drugs 1999 Nov; 58 (5)
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after inoculation and continuing for 5 dd§sin intranasally inoculated with 10rCIDsg of influ-
individuals with confirmed influenza infection, enza B Yamagata/16/88 virl8l Treatment with
viral load was reduced 100-fold at 24 hours andoseltamivir 75 or 150mg twice daily or placebo was
1000-fold at 36 hours in the combined oseltamivirinitiated 24 hours after viral inoculation, although
groups compared witlthe placebo group (g  the number of individuals with confirmed infection
0.05). The duration of viral shedding was signifi- was low. The median viral titre AUC decreased by
cantly reduced with oseltamivir (combined groups;>95% in the combined oseltamivir groups com-
p < 0.01) compared with placebo, as was the mepared with the placebo group (5/8 149.7 logg
dian time to resolution of iliness (p = 0.03) [fig. 1]. TCIDs¢/ml - h, not significant), and the duration of

. viral shedding was correspondingly reduced (95.7
* In the above study, local production of pro- vs17.7 hours; p =0.042). There was a trend toward

inflammatory cytokines IL-6, TNé& and IFNy was . S .
) . . . reduction of peak viral titre and duration and sever-
reduced in nasal washings of influenza-infected

volunteers receiving oseltamivir 20 to 200mg com—Ity of symptoms among oseltamivir recipients com-

pared with those receiving placebo. Production on"“ed with pIacebo- r(a_C|p|ents,_put these end-points
did not reach statistical significance because of

these cytokines increased 4-, 2- and 3-fold above ;
. . . . Small sample size.
baseline, respectively, in placebo recipients after
experimental infection with influenza A/Texas/91 * Oseltamivir was also effective in prevention of
(H1N1), significantly correlating with viral titre (p  €xperimental influenza in humans. In a random-
<0.01). No increases from baseline were observetped, placebo-controlled double-blind trial, healthy
in oseltamivir recipientt:®! adult volunteers received once- or twice-daily doses
of oseltamivir 100mg or placebo beginning 26
» The efficacy of oseltamivir against influenza B hours prior to viral inoculation [~£®0% TCIDso
was evaluated in a randomised, double-blindof influenza A/Texas/91 (H1N1)] and continuing
placebo-controlled trial in 60 healthy volunteersfors dayd811lChallenge virus was recovered from
6 of 12 placebo recipients, but from none of the 21
120 - B Oselamivi ose_ltgmivir recipients (p = 0.0008_)._ More_ placebo
O Placebo recipients (8 of 12) than oseltamivir recipients (4
100 - of 11 in the once-daily group and 4 of 10 in the
twice-daily group) exhibited serological evi-
80 dence of infection, and significantly more placebo
recipients developed infectieassociated upper-
60 = . respiratory illness (4/12 for placeks0/21 for os-

eltamivir combined groups; p = 0.01).
40

Median duration (hours)

20 Cytotoxicity and Other Effects

¢ Oseltamivir and GS4071 have not been associ-
Viral shedding Symptoms of ated with secondary or toxic effects eitlewnitro
influenza iliness or in animal and humain vivo studied3412.13INo
Fig. 1. Effect of oral oseltamivir on duration of viral shedding and cytotoxic effects were observed in cell culture with

symptoms of influenza illness in experimentally infected volun- GS4071 concentrations up to 1 mmofL.
teers. Eighty susceptible adults were intranasally inoculated with
influenza A/Texas/91 (H1N1) in a randomized, double-blind, pla- * No Signs of toxicity were found in rats fo"owing

cebo-controlled trial.’! Oseltamivir data were pooled from groups . . .
receiving 20 to 200mg twice daily or 200mg once daily for 5 days, administration of oral oseltamivir 40 to 800 mg/kg/

beginning 28 hours after inoculation. * p = 0.03, * p < 0.01 vs day for 14 days. Oseltamivir had no effects on body
placebo. and organ weight, organ histopathology or haema-

0 Adis International Limited. All rights reserved. Drugs 1999 Nov; 58 (5)
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tology parameters at doses at least 50-fold highecrossover study, 12 healthy male volunteers re-
than those required to protect mice against the leeeived 150mg of drug either as an intravenous in-
thal effects of influenza virus infectid#. fusion of GS4071 or an oral dose of oseltamivir under
« Oseltamivir did not inhibit the primary immune nonfasting conditior_13_. Abs:olute bioavailability.o_f
response to influenza A (H1N1) virus infection in GS4071 aft_er administration of oral oseltamwlr
mice. Spleens from influenza virus-infected mice Was approximately 80%, based on comparisons of
administered twice daily with oral oseltamivir at the area under the plasma concentration-time curve
dosages of 100 mg/kg/day for 5 days (beginning 4AUC) and urinary excretiolf!

hours prior to virus exposure) were examined for. Pharmacokinetic properties of oseltamivir and
immunological effects of therapy. Cytotoxic T the active metabolite GS4071 were monitored un-
lymphocyte activity and macrophage, T, T-helper,der fasting conditions in 48 healthy male volun-
T-suppressor and B cell populations were similarteers. After administration of single oral doses of
to those of untreated infected animals, which ex-pseltamivir 20 to 1000mg, GS4071 reached a high
hibited an active primary immune response relaand sustained plasma concentration, remaining at

tive to uninfected control8?! 35% of its peak level (Gw) 12 hours after admin-
_ _ istration. Gnax for the 100mg dose was 25@/L;
Viral Resistance time t0 Gnax (tmax) Was 3.7 hours, and AWYG was

2.7 mg/L- h. The plasma concentration of osel-
tamivir peaked earlier and declined more rapidly
than that of GS4071, reaching a#of 15 to 30%

The substrate binding pocket of influenza neur
aminidase is highly conserved because of its cru

cial role in enzyme function and viral replication. ;
Because sialic acid mimics such as GS4071 act b f the GS4071 fe The AUC for GS4071 in-

binding to this site, development of resistant virus reased dose proportionally over the 20 to 1000mg

may be suppressed, as changes to the active SIxl)geltamlwr dose range. The AUC for oseltamivir

would be expected to reduce viability of the vilgks. was approximately 4% of that of GS4071, indic'at-
. Resistance to GS4071 in clinical isolates from ™9 efficient conversion of the prodrug to the active

- X ied!?]
oseltamivir treatment studies was reported to beSpeC'Eé'

low (<1%)1! « Administration of oseltamivir with food in a

« Although influenza neuraminidase variantsrandomised crossover study in 18 healthy volun-

with reduced sensitivity to GS4071 have been genteers did not significantly affect thesgx or overall

eratedn vitro after repeated passaging of influenzasystemic exposure to the active metabolite, al-

A viruses [A/Victoria/3/75 (H3N2) and A/tur- though GS407XxWwas delayed by approximately

key/Minnesota/833/80 (H4N2)] with GS4071 or 1 hour following a high fat, high calorie break-

zanamivir, these strains exhibited reduced neurfast!??!

aminidase activity and were at least 400-fold less

infectious than wild-type virum vivo.[17:18] o
Distribution

2. Pharmacokinetic Profile , o . . ,
* Influenza infection in ferrets is manifested pri-

Absorption marily in the upper respiratory tract, where the
virus replicates in nasal epithelial cells. Whole

e The prodrug oseltamivir was developed to en-body autoradiography after oral administration of
hance the pharmacokinetic profile of its active par-5mg 4C-labelled oseltamivir in ferrets demon-

ent compound GS4071, the oral bioavailability of strated that GS4071 was distributed to all tissues,

which is low (5%) in animals, and similar to with good penetration to the middle ear, trachea

zanamivir (2%)19:20]1n a single-dose, randomised lining and nasal mucosa. High concentrations were

0 Adis International Limited. All rights reserved. Drugs 1999 Nov; 58 (5)
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observed in the lungs, where exposure (A  though the exposure to the active drug was moder-
was 5-fold higher than that found in bloBé. ately higher in the elderly grouff2”! Based on

- The concentration-time profile of GS4071 in rat comparative AUC values, a 7-day 150mg twice

serum and bronchoalveolar lining fluid (BALF) daily dosage regimen in healthy elderly individuals

was evaluated following oral administration of Provided a GS4071 exposure profile comparable to
oseltamivir and intravenous injection of GS40712@ 200mg twice daily dosage regimen in healthy

(doses equivalent to 30 mg/kg GS40P#) The ~ Young individuald!3! The difference in drug expo-

CrmaxValue of GS4071 in BALF was similar to that Suré between young and elderly individuals was
in plasma, but the terminal half-life was approxi- "ot sufficient to warrant dose adjustments in the

mately 4-fold longer in BALF. elderly?"]

* The tissue distribution of radiolabelled osel- Individuals with Renal Impairment

tamivir was examined in rats at 1, 6 and 24 hours* In groups of volunteers with normal or impaired
after oral administration of a single 10 mg/kg dose renal function, [creatinine clearance (&) from
Lung concentrations at 6 hours post-administratior90 to <30 ml/min], elimination of oseltamivir and
were 2-fold higher than in serum, increasing to 30-GS4071 decreased with increasing renal impair-
fold higher at 24 hours. Highest concentrations ofment, thereby increasing total drug exposure. This
radioactivity were found in the gastrointestinal increase in exposure did not result in reduced tol-

tract, liver and kidne{#®! erability of oseltamivir, although dose adjustments
may be recommended in individuals with severe
Metabolism and Elimination renal impairment (Cggr <30 ml/min)28!

» Oseltamivir is extensively converted to its ac-
tive metabolite GS4071 by hepatic esterases. No
other metabolites have been identified in hu-. ynpublishedin vitro data have indicated that
mansi26l neither oseltamivir nor GS4071 interact with hu-
+ The elimination half life () of GS4071 after man cytochrome P450 mixed-function oxidases or
administration of single oral doses of oseltamivir glucuronyl transferases, suggesting that drug inter-
(20 to 1000mg) in healthy volunteers ranged fromactions based on competition with P450 are un-
6.7 to 8.2 hour&”! likely.[7:26]

» Oseltamivir and GS4071 are primarily elimi- ¢« The combination of oral oseltamivir 200mg (af-

nated via the kidneys, through a combination ofter 5 days of twice daily 200mg doses) and para-
glomerular filtration and renal tubular excre- cetamol 500mg resulted in moderate but non-
tion.[28] Approximately 5% of an oral oseltamivir statistically significant decreases in paracetamol
dose is excreted unchanged in urine; 60 to 70%AUC (13%) and Gax (9%) in a randomised cross-

appears as GS4071. Less than 20% of an oral doswer study in 6 healthy male volunteers. Concom-
is excreted in faeces (50% as oseltamivir, 50% a#ant administration of paracetamol and oseltam-

Drug Interactions

GS4071). ivir did not alter the pharmacokinetic profile of
GS4071 compared with that in historical controls
Pharmacokinetics in Special Patient Groups receiving oseltamivir aloni@%!
Elderly Individuals * In a randomised crossover study in healthy vol-

o Comparison of Gax and t, values of GS4071 unteers (n = 18), concurrent administration of oral
after oral administration of oseltamivir in 32 oseltamivir 150mg with cimetidine (400mg 4 times
healthy young (aged 18 to 55 years) and 24 healthglaily) did not alter the pharmacokinetics of osel-
elderly (aged 65 years) volunteers revealed sim- tamivir or GS4071. Coadministration of oseltam-
ilar pharmacokinetic profiles for the 2 groups, al- ivir with probenecid (500mg 4 times daily), how-

0 Adis International Limited. All rights reserved. Drugs 1999 Nov; 58 (5)
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ever, increased the overall exposure (AUC) to 140 7 m oseltamivir 75mg bid
GS4071 2.5-fold due to a 50% reduction in renal @ Oseltamivir 150mg bid
clearancé3®] This change was not considered clin- @ 120 M Placebo _ —
ically relevant based on the wide safety margin ofE -
oseltamivir (see section 4). g 1007
é . *%
3. Clinical Efficacy e o
(=}
Trials of oseltamivir for both treatment and § g -
prevention of influenza virus infection were con- %
ducted in otherwise healthy adult volunteers in the® 4
US, Canada, Europe and China during periods oquS
seasonal influenza activity. 20
Treatment 0-
Study 1 Study 2 Study 2
e Orally administered oseltamivir was effective Early treatment

in decreasing both the duration and the severity of
illness when evaluated as an early treatment fo Fig. 2. Therapeutic efficacy of oral oseltamivir on duration of influ-
symptoms of naturally acquired influenza in 2 ran- enzglglz?ess in 2 separate placebo-controlled, double-blind tri-

B . . als.”m?% Atotal of 1348 adults with acute respiratory iliness were
domlsed_’ placebo—controlled, dOUble__bImd’ multi- randomised to receive oral oseltamivir 75 or 150mg, or placebo
centre triald31:321 A total of 1348 otherwise hihy, twice daily (bid) for 5 days beginning within 36 hours symptom
non-immunised adults with acute febrile respira- gzshet- In (Stwlﬂy 2, a subset of Patiemifeceived tfeatf;)efs within

. . . ours (early treatment; patient numbers not reported). Patients
tory Illne_ss rece_lved oseltam|V|r.7_5_or 150"_]9 F)r pla_ with confirmed influenza infection were included in the analysis
cebo twice daily for 5 days, initiated within 36 (study 1,2 n = 374 Study 2,%% n = 475). * p < 0.02, ** p < 0.007,
hours of symptom onset. Compared with placebc ™ p < 0.0001 vs placebo.
treatment, both oseltamivir 75 and 150mg signifi-
cantly reduced the time to alleviation of symptoms _ _

(225%, p< 0.017 and>30%, p< 0.006, respec- duced the severity of illness by >35% compared
tively) in individuals who developed influenza With placebo (p 0.0001) [fig. 3]i3%

infection (fig. 2). This effect was evident as early « The effect of oseltamivir treatment on the inci-
as 24 hours after initiation of treatment. dence of secondary complications of influenza
. Oseltamivir was particularly effective as an infection was assessed in 887 infected patients en-
early intervention in alleviation of influenza symp- folled in 3 placebo-controlled, double-blind treat-
toms. When treatment was initiated within 24 Ment studie&®! Patients received oseltamivir 75
hours of symptom onset, oseltamivir reduced ill-O" 150 mg or placebo twice daily for 5 days, begin-

ness duration by up to 40% €0.02vs placebo) ning within 36 hours of symptom onset. The pro-
[fig. 2].132] portion of patients treated with antibiotics for sec-

) ) ondary illnesses including bronchitis, sinusitis,
* The effect of treatment on severity of illness was;itis media and pneumonia was reduced by 43 to

assessed by patients’ scores of the presence agq o, (n = 0.03) in the oseltamivir treatment groups
severity of influenza symptoms (cough, sore throatcompared with placebo.

fatigue, headache, myalgia and feverishness), and

the area under the curve of symptom scores (symp- Prophylaxis

tom score AUC) was expressed as ‘score-hours’

(reported for only 1 of the 2 studies). By this mea-+ The overall protective efficacy of oseltamivir
sure, oseltamivir (either dosage) significantly re-against naturally occurring influenza illness was

0 Adis International Limited. All rights reserved. Drugs 1999 Nov; 58 (5)
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74% when compared with placebo in 2 random-
ised, double-blind, multicentre trials in healthy,
nonimmunised adult volunteers (n = 1559 total).[34
During periods of local influenza activity, volun-
teersreceived oral oseltamivir 75mg once- or twice-
daily or placebo for 6 weeks and were monitored
for febrile (temperature = 99°F), respiratory and
systemic symptoms of influenza. Compared with
placebo, oseltamivir reduced both incidence of ill-
ness (1.2 or 1.3% with once or twice daily vs 4.8%
with placebo; p < 0.001) and laboratory evidence
of infection (5.3% for all oseltamivir recipients vs
10.6% for placebo recipients; p < 0.001). Both once-
and twice-daily administration of oseltamivir was
considered protective against both infection and
illness.

4. Tolerability

¢ Oseltamivir, administered either prophylacti-
cally or after onset of infuenza symptoms, was gen-

B Oseltamivir 75mg bid
O Oseltamivir 150mg bid

1000 O Placebo

800

600

400

200

Median total symptom AUC (score-hours)

0

Fig. 3. Effect of oral oseltamivir on reducing the severity of influenza
illness. Patients with confirmed influenza infection in a randomised,
placebo-controlled, double-blind trial (n = 374) recorded the pres-
ence and scored the severity of influenza symptoms during and
after treatment with oseltamivir 75 or 150mg or placebo (twice daily
(bid) for 5 days initiated within 36 hours of symptom onset).*Y AUC
=area under the curve of symptom scores. * p <0.0001 vs placebo.

0 Adis International Limited. All rights reserved.

erally well tolerated with no serious drug-related
adverse events reported in clinical trials.[31:32]

* In 2 placebo-controlled studies, mild and tran-
sient gastrointestinal effects were reported more
frequently in the active treatment groups than in
placebo groups (data not reported).[31:32 These
eventsgenerally occurred oninitiation of treatment
and resolved within 2 days.!”) Dropout rates were
low and similar between treatment and placebo
groups.3 A similar incidence of nausea and/or
vomiting was reported in a 6-week study of osel-
tamivir prophylactic efficacy and tolerability; again
most of the gastrointestinal disturbances occurred
during thefirst 2 days of oseltamivir treatment and
subsequently declined to levels similar to those in
the placebo group.!34

e In astudy of experimental influenza infection,
gastrointestinal disturbances occurred less often
when oseltamivir was administered with food (2 of
28 volunteers) than in the fasted state (11 of 36).(8]

» When tested under fasting conditionsin healthy
adult volunteers, single oral doses of up to 1000mg
were tolerated, producing no clinically relevant
changesin vital signs, ECG readings or |aboratory
tests.[12'13]

e The combination of oseltamivir and paraceta-
mol was well tolerated; no clinically relevant drug
interaction was observed.[29] Coadministration of
oseltamivir with drugsthat compete for renal tubu-
lar clearance (such as cimetidine or probenecid) does
not appear to cause clinically relevant changes in
exposure to oseltamivir's active metabolite,
GS4071.130

5. Oseltamivir: Current Status

Oseltamivir has shown efficacy in late phase
clinical trials for the treatment and prevention of
influenzaillness, and was generally well tolerated.
Phase 1I/111 trials involving 1400 healthy adults
found that treatment with twice daily oral osel-
tamivir 75mg significantly reduced ilinessduration
and severity, and minimised disease complications.
Further trials are ongoing in high-risk populations
and children.
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