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INTRODUCTION J

The importance of influenza neuraminidase (NA) in viral replication and
pathogenesis has led to the development of selective inhibitors of this
enzyme. Inhaled zanamivir and oral oseltamivir are effective in both pro-
phylaxis and treatment of influenza A and B viruses.'”

Peramivir (Figure 1) is a specific and potent inhibitor of influenza NA
and has demonstrated in vitro activity that is comparable or better than
oseltamivir carboxylate and zanamivir.* Peramivir is active when admin-
istered IM and IV for both prophylaxis and treatment in mouse influenza
virus infection models.>® Intravenous administration of peramivir is cur-
rently being evaluated in clinical trials for seasonal influenza and to treat
influenza in hospitalized patients.’”®

In this study, the efficacy of a single IM injection of peramivir given one
hour prior to, or 24, 48 and 72 hrs after, infection was evaluated in mice

infected with recently isolated pandemic flu virus HINT A/CA/04/09
(swine origin).
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(A/CA/04/2009) in a mouse influenza model
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MATERIALS AND METHODS J

NA Activity: A fluorimetric assay was used to measure influenza virus
NA activity.

Animal Studies: Influenza virus: A/CA/04/09 (HIN1). Animals: Female
BALB/c mice 6-8 weeks old. In the prophylaxis study peramivir was
administered as a single intramuscular injection 1 hr prior to infection
with virus. In the delayed treatment study peramivir was administered as
single IM injection and oseltamivir was administered orally bid for 5 days
starting at 24,48 and 72 hrs after infection.

Parameters for evaluation of antiviral activity included weight loss, re-
duction in mortality and/or increase in mean day to death (MDD) deter-
mined through 16-21 days.

Statistical analysis: The t-test was used to evaluate differences in mean
day to death. One way analysis of variance (ANOVA) was performed to
evaluate differences in weight loss. Kaplan-Meier Survival analysis (log
rank test) was applied to survival number differences.

SUMMARY J

Both peramivir and oseltamivir carboxylate are potent inhibitors of influenza
A/CA/04/09 neuraminidase (Table 1).

Peramivir as a single intramuscular injection given prophylactically demon-
strates efficacy in mice infected with HIN1 (A/CA/04/09) influenza virus as
demonstrated by survival, weight loss and mean day to death (Table 2).

Peramivir as a single IM injection and Oseltamivir given orally bid for

5 days, 24 hrs post infection, demonstrates efficacy in mice infected with
HIN1 (A/CA/04/09) influenza virus as demonstrated by survival and weight
loss (Table 3).
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Table 1. Inhibition of influenza A/CA/04/09 neuraminidase with Peramivir

and Oseltamivir Carboxylate

Inhibitor IC50 (nM)*
Peramivir 043 £0.07
Oseltamivir carboxylate 1.10£0.19

*Mean of two independent measurements + SEM
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Table 2: Effect of a Single Intramuscular injection of Peramivir in Mice Infected
with HIN1 A/CA/04/2009 Influenza virus

Treatment Dose Survival/Total Mean day to Weight change
(mg/kg) (%) death day 4°
+ SEM Mean £ SEM
(gms)
Vehicle, uninfected 0 5/5 (100) >21 0.32+0.22
Vehicle 0 3/15 (20) 58+1.3 -341x0.17
Peramivir 1.0 6/10* (60) 95+ 1.2*% -2.11 £0.22%*
Peramivir 3.0 6/10* (60) 8.5 £0.9*% -1.51 £0.33%*
Peramivir 10.0 9/10** (90) 7.0 +£0.0% - 1.84 £0.19%*
Peramivir 30.0 10/10** (100) >21%* - 1.83+0.17**

*p<0.03, **p<0.001 vs. vehicle group;
‘Day 4 maximum weight loss in the vehicle group with no deaths

Table 3: Effect of Delayed Treatment of Peramivir and Oseltamivir in Mice Infected
with HIN1 A/CA/04/2009 Influenza virus

Treatment Route of Treatment Survival/ Mean Day Weight change
Admini Time Total to Death Day 4°
-stration Post + SEM Mean + SEM
infection (gms)
Vehicle
(uninfected) IM 24 hr 5/5 >21+0.0 0604
Vehicle IM 24 hr 2/15 7.85+0.45 29+0.2
Single injection
Vehicle Oral 24hr 2/15 723 +£0.26 32+04
bid x 5 days
Peramivir IM 24 hr 10/102 >21+£0.0° -1.7+£04°
50mg/kg Single injection 48 hr 4/10 717 +048 -34+£0.5
72 hr 5/10 8.0+045 -30+£0.5
Oseltamivir Oral 24 hr 9/10P 80+0.0 -2.3 +0.5¢
10mg/kg/d bid x 5 days 48 hr 3/10 7.86 +£0.63 -2.8+0.6
72 hr 2/10 7.62 +£0.59 -35+0.6

#p<0.001 vs. vehicle (IM); °p<0.001, °p<0.01 vs. vehicle (oral); ¥ Maximum weight loss in the

vehicle group with no deaths
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A Single Intramuscular Injection of Peramivir Demonstrates Anti-influenza Activity Against Recently Isolated Pandemic Flu Virus HIN1

CONCLUSION J

Peramivir given as a single IM injection demonstrates efficacy in mice in-
fected with recently isolated pandemic flu virus HIN1 A/CA/04/09 (swine
origin).
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