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Background: MK-8591 (4'-ethynyl-2-fluoro-deoxyadenosine; EFdA), a nucleoside
reverse transcriptase translocation inhibitor (NRTTI), was previously shown to
completely protect rhesus macaques (RM) against SHIV infection following intrarectal
(IR) challenge when dosed at 3.9 mg/kg weekly. At this dose, the mean intracellular MK8591-triphosphate (TP) concentration of 805 fmol/10Λ6 PBMCs at time of challenge
exceeds the lowest MK-8591-TP C168hr that demonstrated potent antiviral activity in
HIV infected patients. To determine the lowest drug levels that confer protection, RMs
were challenged at progressively lower doses until protection was no longer observed.
Methods: The eight male RM that had been successfully treated with 3.9 mg/kg MK8591 after 20 weeks (w) were dosed with 1.3 mg/kg MK-8591 orally on day 0 and qw for
6 doses. All animals were again challenged IR with 1 mL of 50TCID50 of SHIVC109P3
on day 6 and weekly thereafter for up to 4 challenges or until infection was confirmed.
Prior to challenge, blood was drawn for virology and PK. Infection was confirmed by realtime RT PCR in plasma. Proviral DNA was measured qw by PCR and virus-specific
antibody responses were assessed. Intracellular levels of MK-8591- TP were measured
by LC/MS/MS. After a 4 w washout, the treatment sequence was repeated on uninfected
RM, (0.43 mg/kg weekly for 6 doses) with challenge on day 6 and weekly for up to 4
challenges or until infection was confirmed. After 10 w, this was repeated on the
remaining uninfected RM at a dose of 0.1 mg/kg.
Results: All 8 animals remained uninfected after challenges at the 1.3 & 0.43 mg/kg
dosing levels. At 0.1 mg/kg, 2/8 animals became infected, with one animal infected after
3 challenges and the other after 4 challenges. Mean levels of intracellular MK-8591-TP
at the time of challenge were 282 and 102 fmol/10Λ6 PBMCs at the 1.3 and 0.43 mg/kg
dosing levels, respectively. At the 0.1 mg/kg dose MK-8591-TP levels are estimated to
be ~24 fmol/10Λ6 PBMCs.
Conclusion: In rhesus macaques MK-8591 completely protects against SHIV infection
at weekly doses of 1.3 and 0.43 mg/kg and is partially protective at 0.1 mg/kg (HR 7.2,
p=0.0004). MK-8591-TP levels that are protective in this model are achievable in
humans at weekly doses of less than 250 µg weekly or 10 µmg daily, suggesting MK8591 utility in extended duration prophylaxis against HIV infection.

