No Pharmacokinetic (PK) Interactions Observed Between Intravenous (IV) Peramivir and Oral (P0) Oseltamivir or Rim
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* At screening, medical history, physical exam, clinical safety labs, drug screen, pregnancy test, serology for HBV, HCV, and alone Comparisons Cmax (CI) AUCQ,,ZS‘ (Cl) AUCM, (CI)

IV peramivir (PVR), a ipproved for treatment of influenza in Japan, s in Phase 3 trials in hospitalized influenza patients. It s possible HIV. and 12-lead ECGs conducted —o— PVR+OVR " o o
peramivir may be used with other infuenza antiviral. Two studes were conducted to assess the potential for a PK ineraction with oseliamivi (OVR) or rimantadine (RIM) 4 1es5 - PVR plus OVR vs. PVR al 103.8% 101.3% 101.3%
METHODS: 21 healthy subjects were enolled in cach randomized, open-label, 3-period, 3-sequenc crossover study to evaluate a single IV dose of peramivir (600 mg) and = Admission to clinical unit for each treatment period for assessments shown below plus Vs alone (99.9%, 107.8%) (98.8%, 103.9%) (98.8%, 103.9%)
single PO dose of oseltamivir (75 mg) or rimantadine (100 mg). All subjects received each agent alone and both agents together. The potential for a PK interaction was assessed « Blood sampling for peramivir PK analysis 5 min pre-dose and at 05,1, 1.5, 2, 3, 4,6, 8, 10, 12, 24, 48, and 72 hr post-dose = —o— PVR alone -J/0, 070 -070, -J70, .00, -Jo
using the 90% G for the Geomeric mean rao of peramivi G, and AUC withwithout co-administration o oselamivi o rimantadine - .5,1,15,2,3,4,6,8,10,12, 24, 48, 3
RESULTS Asssamentof o 60 1 ot gomelric meat i of he pramr st/ rmanaine, K paramotrs shoveno et of sl o fimaradine + Blood sampling for oseltamivir PK analysis 5 min pre-dose and at 05, 1, 15,2, 3, 4,6, 8, 10, 12, 24, and 48 hr post-dose s tesd | o= FIR+RM PVR plus OVR vs. OVR alone 101.3% 100.0% 100.9%
on the PK of peramivir, and no effect of peramivi on the PK of oseltamivir or rimantadine (Tabl). The 90% CIs ofal ratios were vithin the pre-specified 80 o 125°% interval. Biood sampiing for rimantzding PK analyss 5 min pre-dosaand 2t 1,2, 5, 4.5, 6 8,10, 12, 16, 20, 54, 48, 72, 96, and 120 hr £ — p 3 (96.7%, 106.1%) (97.4%, 102.6%) (98.8%, 103.1%)

Comparisons Come (C1) AUC. (C1) AUCq.. (C1) PO S S E T 1 T SR SR AR 18 5 H E
% v - post-dose 2
PVR plus OVR vs. PVR alone (9. g‘uza‘au; 8%) (98 3'.,2‘ f.{; 9%) (98. a‘w,g‘ 130§ 9%) « Discharge from clinical unit after 24-hr sample and return for 48-hr, 72-hr, 96-hr, and 120-hr samples, as applicable £ E 1e+3 PVR plus RIM vs PVR alone 100.8% 96.7% 96.8%
o 0 D E 5 (96.3%, 105.4%) (93.8%, 99.6%) (93.9%, 99.7%)
PVR plus OVR vs. OVR alone 2 . . e =
(96.7%, 106.1%) (97.4%,102.6%) (98.8%,103.1%) £ ]
1008% 6.7% % = Sample PVR ) S E e PVR plus RIM vs RIM alone 105.7% 103.3% 106.0%
PVR plus RIM vs PR alone (96.3%, 105.4%) (0% 95.6% (92.9%. 99.7% = g 1 (100.0%, 111.7%) ~ (100.2%, 106.6%)  (101.2%, 111.0%)
05.7% 1033% 106.0% PK Sample OVR E S
PVR plus RIM v5 RIM dlone (100.0%, 111.7%) (100.2%, 106.6%) (101.2%, 111.0%) P S e \ )
CONCLUSIONS: No evidence of a PK interaction was found when IV peramivir 600 mg vias administered with PO oseltamivir 75 mg or PO rimantadine 100 mg. These data PK Sample RIM F3 = Te+s1
confirm that the concomitant administration of peramivir with either of these two antiviras in the treatment of influenza would not adversely afect the PK profile of either drug. P! ] E + Assessment of the 90 % Gl for the geometric mean rato of the peramivir and oseltamivirimantadine PK parameters showed
12-Lead ECG X XX 0.01 4 & no effect of oseltamivir or rimantadine on the PK of peramivir and no effect of peramivir on the PK of oseltamivir or
0 4 8 12 16 20 2 e pmanadine
AEE Jitals 0 2z 48 7 96 120 « 90% OIS of all ratios within pre-specified 80 to 125% interval
« Peramivir is an intravenous neuraminidase inhibitor (NAI) in Phase 3 trials in the US and approved in Japan for treatment of . Time (hr) \ Time (hr) /
influenza Physical \_ _J
 During the 2009 influenza A (H1N1) pandemic, peramivir was available by FDA eIND and EUA for patients hospitalized with re nané test
severe influenza gmg Sc,e)én ' « Mean (+/- SD) time profiles for oseltamivir after oseltamivir administration with or without  Mean (+/- SD) concentration-time profiles (semi-logarithmic) for peramivir after peramivir administration with or « Adverse events were reported by 29%, 29%, and 19% of subjects in the peramivir, oseltamivir, and peramivir + oseltamivir
* Most pa_t\ems t(eated w_wh peramivir by eIND had previous and/or concurrent treatment with other antivirals, including peramivir were very similar without rimantadine were very similar groups, respectively, in Study 1
oseltamivir or rimantadine’ « Adverse events were reported by 5%, 19%, and 19% of subjects in the peramivir, rimantadine, and peramivir + rimantadine
+ Oseltamivir, a prodrug of oseltamivir cvamaxy\ate‘ is an approved NAI also used to treat influenza A and B, including the Day Pre- 1 24 48 72 96 120 e ~N\ groups, respectively, in Study 2
influenza A 2009 HIN1 pandemic strain -1 Dose Hours Post-Dose « Al adverse events were mild in nature
« Rimantadine, another marketed antiviral, treats influenza A by interfering with the replication cycle o OVR alone « Most frequently reported AE was headache
« Peramivir is excreted by renal clearance unchanged in the urine, while oseltamivir and rimantadine are extensively metabolized \ XX PK sampling per times described above; AE and vitals continuously monitored ) —8— PVR+OVR 100 —o— RIM alone « No serious AEs or death: rred
by the liver; protein binding of all 3 drugs is low = PVR + RIM 0 serious AEs or deaths occurre )
« Invitro and in vivo animal studies did not show any interaction between oseltamivir and peramivir, or between rimantadine £ 10 { . o FlR * InStudy 2, 1 subject withdrew for an AE (viral gastroenteritis), which resolved without sequelae and was not attributed to
and peramivir2? ' * At follow up 7 days after Treatment Period 3 or upon early termination, vital signs, AE assessments, physical exam, clinical lab £ ] -El study drug
« These 2 studies were conducted to evaluate the effects of single dose oral oseltamivir or rimantadine on PK and safety of tests, and a pregnancy test conducted g * No clinically significant laboratory abnormalities were reported
single dose IV peramivir and the effects of peramivir on oseltamivir or rimantadine ]
METHODS RESULTS " £ DISCUSSION
E
T 8
5 + Results of 2 studies clearly demonstrate the lack of a PK interaction of peramivir with oseltamivir or rimantadine in healthy
< volunteers
* Healthy male and female volunteers 18-60 years of age * Study 1 (peramivir/oseltamivir) 1 £ « Doses of oseltamivir and rimantadine chosen for the 2 studies were relevant, marketed doses. Single doses were deemed
+ Non-smoking, non-obese, and not pregnant or breast feeding 21 subjects enrolled and randomized to the 3 treatment sequences (7 per sequence) T = sufficient to evaluate potential drug interactions
+ Good general health, including normal ECGs and vital signs 52% of the subjects female : § « Results were as expected, based on the routes of elimination, and confirm previous preclinical studies?*
« Creatinine clearance = 80 mL/min Treatment sequences similar in demographic and clinical characteristics K = « Study medications at these doses when administered alone or together were well tolerated
© Using acceptable birth control methods, abstinent, or not of childbearing potential 21 subjects completed 0 24 48 72 96 120 « Seriously ill patients with influenza who are treated with oral oseltamivir or rimantadine can be administered IV peramivir
+ No presence or history of significant disease, syncope, arrhythmias, alcoholism, or drug abuse « Study 2 (peramivir/rimantadine) 0.1 4 Time (hr) without concern of drug interaction
+ Nouse 0'. p‘rescnpl\on drugs for acute iliness W.‘"“” 7 days or OTC drug within 3 days 21 subjects enrolled and randomized to the 3 treatment sequences (7 per sequence) 0 24 48 72 \ j
+ No chronic illness that requires ongoing prescription drugs 57% of the subjects female
? Time (hr) . . .
Treatment sequences similar in demographic and clinical characteristics \_ J * Mean (+/- SD) concentration-time profiles (semi-logarithmic) for r afterr with
« Randomized, open-label, 3-way crossover studies with 7-day washout periods between treatments 20 subjects completed, 1 subject foran AE (viral itis) from Treatment Sequence B prior to or vithout peramivir were very similar c ONcLusI 0 Ns
« Primary endpoint measure was pharmacokinetic parameters for each drug and assessment of PK interactions when drugs receiving peramivir alone * Mean ﬁ*" SD) conc time D"O"‘ES for oseltamivir carboxylate after oseltamivir administration with i : X .
co-administered or without peramivir were very similar e There was no evidence of a PK interaction when IV peramivir 600
* Study 1 [ \ a Aot h hod
Peramivir 600 mg IV (adult recommended dose) (PVR) ( \ mg was S|mu|taneous|y administered with oral oseltamivir 75 mg or
Oseltamivir 75 mg PO (OVR) 4 N\ 0I’a| rimantadine 100 mg
Peramivir + oseltamivir .
. —e— PVR alone . : o : P : P
. = PReowm Peramivir Oseltamivir Carbosylate Peramivir Rimantadine  Concomitant administration of peramivir with oseltamivir or
y - PVR PVR + RIM RIM PVR + OVR i H
Rimantadine 100 mg PO (RIM) _, 10000 PUR PRV + OVR VR PVR + OVR , ¥ ! ¥ rimantadine was generally safe and well tolerated.
= . z " : (N=20) (N=21) (N=21) (N=21)
Peramivir+ rimantadine E (N=21) (N=21) (N=21) (N=21) ) L. ; L. . ) L. .
« Concomitant medications were avoided during the study, except low-dose aspirin, acetaminophen, oral contraceptives, or HRT 2 C,.. (ng/ml)! Coge (nG/ML)! ¢ Concomitant administration of peramivir with either antiviral in the
« IV peramivir 10 mg/mL infused over 15 minutes 5 1000 4 Mean (SD) 37680 (7819) 37540 (4648) 92.8 (18.4) 99.0 (23.7) H H
+ In subjects receiving peramivir + oseltamivir or peramivir + rimantadine, oral drug was taken at start of infusion s Mean (SD) 37230 (7045) 38470 (6273) 283 (764) 284 (604) M treatment Of mﬂuenza WOUId nOt adVerSely aﬁeCt the PK prOTIIe Of
£ T (1) these drugs
E max
Geam‘em N\ g 100 Mean (SD) 0.50 (0.50, 0.53) 0.50 (0.50, 0.55) 4.00 (3.0, 8.00) 4,00 (3.00, 6.00) Mean (D) 050(0) 050(0) 55(16) 4609
s "
Sequence S AUCy  (ng*hr/mL)! AGos (00" REFERENGES
= Mean (SD) 89230 (12950) 90380 (12580) 3260 (643) 3240 (543) Mean (SD) 80230 (12450) 77020 (10150) 1520 (320) 1570 (328)
A OVR or RIM g 10 AUC. (na*hr/mL)t 1. HemandezJ. A review of clinical experience in the treatment of severe 2009 H1N influenza with intravenous peramivir under an emergency
3 AUC,. (ng*hr/mL)! ot (NG ) investigational new drug (IND) program in the US. Presented at XII International Symposium on Respiratory Viral Infections, Taipei 2010.
a e (5D) 85380 (12990) 00530 (12620) 3670 700) 3690 617) Mean (SD) 81170 (12570) 77990 (10290) 3590 (1290) 3780 (1190) 2 iil?‘.'.i’.f.ﬂ;i’&"cﬁé'.ﬂ'é3553325671"!;2’?'?23 of the anti-influenza virus activity of RWJ-270201 with those of oseltamivir and zanamivir
B P 1 3. Smee DF, Hurst B, Wong M-H, et a. Efficacy of combinations of oseltamivir and peramivi in treating influenza a (HIN1) virus infections in cell
0 2 P 2 . culture and in mice. Antiviral Res 2010;86:A47.
The least square means and confidence intervals are based on an ANOVA model of the natural log transformed parameter (using a mixed effects 4. Bantia, Kellogg D, Parker C, etal. Combination of peramivir and rimantadine demonsirate synergistic interaction in influenza A mouse model.
“The least square means and confidence intervals are based on an ANOVA model of the natural log transformed parameter (using a mixed effects !
4 OVR or RIM \_ Time (hr) y Qpemd measures ANOVA model with fixed effects for treatment, period, and sequence, and a random effect for subject nested in sequence). j Qe‘“m easures ANOVA modelwith fxd efectsfor tresimen, period, an sequencs, and a andam effect fo subjec ested in sequence) / AntivirRes 2010; 86:29
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Screening 4-14d (74) Period 2 7d) Period 3 (70)  Follow-up g”:;t"awv ‘rst,lre Vory Simir profiles (s for peramivir after peramivir administration with or without « Key PK parameters for peramivir after peramivir administration with or without oseltamivir were very similar « Key PK parameters for peramivir after peramivir administration with or without rimantadine were very similar
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