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1. EXECUTIVE SUMMARY

Raltegravir, in combination with other antiretroviral agents, is proposed for treatment-
experienced adult patients infected with HIV-1.

The consideration for accelerated approval of this NDA is based on safety and efficacy data of
16-24 weeks duration from two identical double-blinded, placebo-controlled Phase lil trials in
treatment-experienced patients. The studied 400 mg dose, given twice daily, when dosed in
combination with optimized background therapy (OBT), demonstrated safety, tolerability, and
superior efficacy in patients with previous antiretroviral experience and advanced HIV infection.

Overall, the cumulative clinical pharmacology data for raltegravir support the proposed use of
this drug in combination with other antiretroviral agents for treatment-experienced patients
infected with HIV-1.

1.1 Recommendation

The Clinical Pharmacology information provided by the applicant is acceptable.
1.2 Phase IV Commitments

We are considering the following post marketing commitments because these studies will
provide information that will improve the safe and effective use of raltegravir in the target
population.

1. Conduct an in vitro study (e.g., in human hepatocytes) to evaluate the relative UGT1A1
induction potency of phenytoin, phenobarbital, rifabutin and rifampin using raltegravir as
a probe substrate.

2. Conduct an in vitro study (e.g., in human hepatocytes) to evaluate the potential of
raltegravir to induce CYP1A2 and CYP2B6.

Note: Not counted as phase IV commitments: We acknowledge that the applicant is going to
conduct a drug interaction study between raltegravir and rifabutin. A drug interaction
study between raltegravir (800 mg) and rifampin is ongoning.

The applicant also conducted a drug interaction study of raltegravir with omeprazole.
The preliminary results showed that coadministration of omeprazole increases raltegravir
concentrations. The results are expected because the solubility of raltegravir increases
as increasing pH. The impact of the study is unknown until the final study report is
submitted and reviewed.

1.3 Summary of Important Clinical Pharmacology Findings
The clinical pharmacology of raltegravir has been characterized in healthy and HIV-1 infected

subjects, as well as in vitro studies using human biomaterials. The clinical pharmacology
characteristics of raltegravir observed in these studies are summarized in the following sections.



Exposure-Response Analysis

The data from two large double-biind placebo controlled trials (Protocols 018 and 019) in HIV-
infected patients with documented resistance to at least 1 drug in each of the 3 classes of
licensed oral antiretroviral therapies were used in the exposure-response analysis. These trials
were conducted using the to-be-marketed formulation, which exhibits considerable food effect
on Cqan. A total of 483 subjects (225 raltegravir treated and 228 placebo treated) were included
in the analyses. Approximately 200 subjects were excluded due to lack of sufficient PK
information. Plasma trough concentrations (C12n,) were used as an exposure variable. Two
individual exposure estimates were derived from the observed values in the sparse data set: the
geometric mean observed C,, (determined from the geometric mean concentration of all
samples taken between 11 and 13 hours postdose in a given individual); and the minimum
observed Ciz, (determined as the minimum concentration from all samples taken between 11
and 13 hours postdose in a given individual).

Within the concentration range studied, the virologic success rate is similar (77%) for patients
with lower Cyz,, (median Cqan, 76nM (~33 ng/mL)) compared to those with higher Cqz, (Mmedian
Ci2ne 1085 nM (~482 ng/mL)). This relationship needs careful interpretation in the presence of
high within subject variability. The lack of relationship could be due to high within subject
variability leading to uncertain measure of individual exposure or it could be due to high potency
(as demonstrated by maximum in vitro 1Cgs ~ 50nM in 50% human serum) of raltegravir such
that the exposures are in the asymptotic region of the Cya, -virologic success relationship.

Figure 1 illustrates the relationship between the probability of virologic success (<400
copies/mL) and Cp,, (geometric mean observed Cion and minimum observed Cian,). Within the
concentration range studied, the Cy,,-virologic success relationship is shallow.

Figure 1. Cqan-virologic success relationship. The Cn,=0 represents placebo-treated patients;
raltegravir-treated patients were divided into four quartiles.
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The overall variability in Cq2r, is considerably high, with a range of 12 to 9151 nM.



Figure 2 illustrates distribution of geometric mean observed Ciz in the pivotal studies.

Figure 2. Distribution of geometric mean observed Ciznr (nM).
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Pharmacokinetic Variability

1. Raltegravir exhibits high pharmacokinetic variability (range of geometric mean Cian, ON
400 mg twice daily = 12 to 9151 nM in pivotal studies).
2. The potential sources of variability include: food, pH dependent solubility, UGT1A1
expression levels, UGT1A1 polymorphism, and drug interactions.
3. Defining a dlinically significant threshold for dose adjustment is challenging because
observed raltegravir plasma concentrations span over a 5-log range.
a. Within the concentration range studied, the virologic success rate is similar (77%)
for patients with lower Cyzn, (median Ciznr 76nM) compared to those with higher
Cion (median Cyan 1085 nM). This relationship needs careful interpretation in the
presence of high within subject variability.
b. It is difficult to define the maximum safe raitegravir concentration because of the
size of the current safety database at high exposure levels and the high

pharmacokinetic variability

Pharmacokinetics (Absorption, Distribution, Metabolism, Excretion)

After oral administration of single doses of raltegravir in healthy subjects in the fasted state, raltegravir
AUC,... and Cnax is dose proportional over the dose range of 100 to 1600 mg. However, the variability is
quite large (increasing with increasing dose levels), which implies a large degree of uncertainty in
raltegravir exposure level. In treatment naive HIV-1 infected patients who received raltegravir 400 mg
twice daily monotherapy, raitegravir drug exposures were similar to exposure in healthy subjects.



Table 1. Summary Statistics Following Single Dose Administration of 100, 200, 400, 800, or 1600 mg of
the Final Market Image (FMI) Formulation of Raltegravir to Healthy, Male and Female Subjects

AU Co. (D20 Loy (N Copae (381
AR 196 200z Aemz GG my o0 mg W me] 3090 me 300z S0 160y | 100w 209 me ] 400ms $00 mg g0 me v
AM 471 1242 2843 3644 8451 148 432 632 30.5¢ LB H 363 4881 1134 1848 1654

i o 208 6.3% 8.24 24.34 5023 1.3% 364 3.7 £87 18.5¢ 183 323 413 T3 1280
oMt 432 104E 1838 2846 45.76 320 296 5.3% A+ 1947 3 6138 673 1721 K63
Med 4.38 1205 12.60 3343 2347 118 %32 3.3% .80 2303 314 $9.5 104.3 185.3 2338

T Lamstsquares geomenic means from mived-affarss ANOVA performed on the Yoz wansforrasd values with fermys for peiod, westmanr {canegorical fined effects) xvd solject

{random effect).

AM=Aritimeric Mexa: AN # Allezarior Kumber; $D = Suudard Davianon; GM = Gaorsermic Mean: Mad = Madisn

Table 2. Summary Statistics for Raltegravir Intensive PK Parameters on Day 10 in Treatment Naive
HIV-1 Infected Patients (Cohort I; Monotherapy Phase)
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The apparent terminal ty, of raltegravir is approximately 9 hours, with a shorter o-phase half-life (~1
hour) accounting for much of the AUC. The median time to maximum plasma concentration (Tnya) is ~3
hours in the fasted state. Steady-state is achieved after two days of dosing at all dose levels.

Raltegravir is approximately 83% bound to human plasma proteins and is minimally distributed
into red blood cells (blood-to-plasma partitioning ratio of 0.6). No data are available regarding
human central nervous system (CNS) or brain penetration. Raltegravir is a substrate of human
P-gp in vitro, which may limit CNS penetration in humans. ‘

The results from a single dose study of 200 mg [*C] raltegravir given to young healthy subjects indicate
hepatic clearance via glucuronidation plays a major role in the clearance of raltegravir in humans, while
renal clearance of unchanged drug is a minor pathway of elimination of raltegravir.

The in vitro metabolism of raltegravir was studied in human hepatic microsomes and
hepatocytes. Data indicate glucuronidation of the parent compound to M2 is the major metabolic
pathway in humans. Raltegravir is not a substrate of cytochrome P450 enzymes. Correlation
and specific chemical inhibition studies in pooled human liver microsomes confirm the
glucuronidation of raltegravir is mainly catalyzed by UGT1A1, with a minor contribution from
UGT1A9 and 1A3.

UGT1A1 is a polymorphic enzyme. A single-dose, open-label study in healthy subjects with
UGT1A1*1/*1 and UGT1A1*28/*28 genotypes is ongoing.



Food Effect

A high-fat meal, on average, resulted in a 19% increase in AUC, 34% decrease in Cpax, 750%
‘increase in Cyon, and 7.3 hour delay in Ty with raltegravir final market image (FMI) formulation.
However, the food effect is variable between subjects.

Based on the results from the high-fat meal study and the fact that raltegravir was dosed with or
without food in Phase 2 and Phase 3 trials, raltegravir can be taken with or without food.

A study to investigate the effects of low, moderate, and high-fat meals on multiple dose
pharmacokinetics of raltegravir in healthy volunteers is ongoing.

Special Populations

The effects of HIV status, age, gender, weight, and race on raltegravir pharmacokinetics were
assessed by evaluation of raltegravir plasma trough concentrations in Phase 2 and 3 trials. The data
indicate age, gender, weight, race and HIV status do not have an impact on raltegravir exposure. No
clinically important effect of moderate hepatic insufficiency on the raltegravir pharmacokinetic profile
was observed in a study of subjects with Child Pugh scores of 7 to 9. No dosage adjustment is
recommended for patients with mild to moderate hepatic insufficiency. No clinically important effect of
severe renal insufficiency on the raltegravir pharmacokinetic profile was observed in a study of subjects
with 24-hour creatinine clearance of <30 mL/min/1.73 m?. No dosage adjustment is recommended for
patients with renal insufficiency.

Drug-Drug Interactions

In Vitro Results: Drug-Drug Interaction Potential

+ Raltegraviris a UGT1A1 substrate.

o Raltegravir is an avid P-gp substrate.

e Raltegravir is not an inhibitor (ICs, >100 uM) of CYP1A2, 2C8, 2C9, 2C19, 2D6, 3A4,
and 2B6. Raltegravir (up to 10 uM) has no potential to induce CYP3A4. :

e Raltegravir is not a potent inhibitor of UGT1A1 or UGT2B7 (ICso >50 uM).

e Raltegravir is not an inhibitor of P-gp.

e No study was conducted to evaluate other transporter pathways.

In Vivo Effects of Other Drugs on Raltegravir

Raltegravir is a UGT1A1 and P-gp substrate. Because raltegravir will be coadministered with
drugs that affect UGT1A1 and P-gp activity, the effects of drugs on raltegravir pharmacokinetics
were studied in Phase | clinical trials. Table 3 summarizes the effect of other drugs on
raltegravir.



Table 3. Summary of the Effect of Other Drugs on Raltegravir

Co-administered drug N Study Ratio (90% ClI} of raltegravir pharmacokinetic
and dose Design parameters with/without co-administered drug
(no effect = 1.00)

Cmin | AUCa | Cmax
UGT1A1 Inhibitors
Atazanavir 10 SD/MD 1.95 1.72 1.53
400 mg QD (1.30,2.92) | (1.47,2.02) (1.11,2.12)
Atazanavir/ritonavir 10 MD/MD 1.77 1.41 1.24
300/100 mg QD (1.39,2.25) | (1.12,1.78) (0.87,1.77)
UGT1A1 Inducers
Ritonavir 10 SD/MD 0.99 0.84 0.76
100 mg BID (0.70, 1.40) | (0.70,1.01) (0.55, 1.04)
Efavirenz 10 SD/MD 0.79 0.64 0.64
600 mg QD (0.49, 1.28) | (0.52, 0.80) (0.41, 0.98)
Rifampicin 10 SD/MD -0.39 0.60 0.62
600 mg QD (0.30, 0.51) | (0.39, 0.91) (0.37, 1.04)
Tipranavir/ritonavir 18 MD/MD 0.45 0.76 0.82
500/200 mg BID (0.31,0.66) | (0.49,1.19) (0.46, 1.46)
TMC125 20 MD/MD 0.66 0.90 0.89
200 mg BID (0.34, 1.26) | (0.68, 1.18) (0.68, 1.15)
Other Drugs
Tenofovir 10 MD/MD 1.03 1.49 1.64
300 mg BID (0.73, 1.45) | (1.15,1.94) (1.16, 2.32)

SD/MD=Single dose administration of raltegravir and multiple dose administration of the other agent;
MD/MD=Multiple dose administration of raltegravir and the other agent. '

We agree with the applicant proposal that raltegravir exposure changes up to a 2-fold increase
in exposure (AUC) for safety and a 60% decrease (equivalent to geometric mean ratio of 0.4) in
trough concentration (C4, ;) for efficacy are not clinically relevant based on available clinical
experience.

As anticipated, raltegravir plasma levels were increased with coadministration with atazanavir
alone and in combination with ritonavir, which is consistent with inhibition of UGT1A1. However,
concomitant use of raltegravir and atazanavir was well tolerated in the Phase Il and Phase Il
studies. Based on these data, atazanavir may be coadministered with raltegravir without dose
adjustment of raltegravir. The current intended treatment population for raltegravir, treatment
experienced patients, should only receive atazanavir/ritonavir.

Tipranavir/ritonavir decreased raltegravir Cqone by 55%, AUCq.12n by 24% and Cax by 18%.
Approximately 100 patients received raltegravir in combination with tipranavir/ritonavir in Phase
Il trials. Comparable efficacy was observed in this subgroup relative to patients not receiving
tipranavir/ritonavir. Based on these data, tipranavir/ritonavir may be coadministered with
raltegravir without dose a adjustment of raltegravir.

Rifampicin decreased raltegravir Cqon by 61%, AUCo.12n by 40% and C..x by 38%. Rifampicin,
phenytoin and phenobarbital were prohibited in raltegravir Phase 2 and 3 trials thus no clinical




experience is available with regards to co-administration of raltegravir with rifampicin, phenytoin
and phenobarbital. Therefore, caution should be used when coadministering raltegravir with
rifampin or other potent inducers of UGT1A1. The impact of other inducers of drug metabolizing
enzymes, such as phenytoin and phenobarbital, on UGT1A1 is unknown. Other less potent
inducers (e.g., efavirenz, nevirapine, rifabutin, St. John's wort) may be used with the
recommended dose of raltegravir.

Effects of Raltegravir on Other Drugs

Raltegravir is unlikely to significantly alter plasma exposure of co-administered drugs that are
metabolized by cytochrome P450 enzymes, UGT enzymes and P-gp.

Drug interaction studies demonstrated that raltegravir did not alter pharmacokinetics of
midazolam (a CYP3A probe substrate), tenofovir and etravirine (TMC125).

Potential sources that contribute to pharmacokinetic variability of raltegravir

The high pharmacokinetic variability observed across the clinical studies could be due to the
combination of the following factors:

1. High variability in hepatic UGT1A1 protein expression levels (>50-fold) from human liver
samples.

2. UGT1A1 polymorphism
3. High variability in intestinal P-gp expression levels
4. pH-dependent solubility. Solubility increases with increasing pH.

5. Food effect on Cqz p, values (Raltegravir was administered with or without food in Phase
2 and 3 trials)

6. Drug interactions affecting UGT1A1 and/or P-gp

ears This Way
on Original



2. QUESTION BASED REVIEW
2.1 General Attributes
2.1.1. What are the highlights of the chemistry and physical-chemical properties of the drug

substance and the formulation of the drug product as they relate to clinical pharmacology and
biopharmaceutics review?

The structure and physical properties of raltegravir are shown below:
Structural formula: CyoH20FKNgOs5

Hch{ )Y;; % )\(n ©/

HiC CH'&

Chemical Name: N-[(4-Fluorophenyl)methyl}-1,6-dihydro-5-hydroxy-1-
methyl-2-[1-methyl-1-[[(5-methyl-1,3,4-oxadiazol-2-
yl)carbonylJaminojethyl]-6-oxo-4- pyr|m|d|necarboxam|de
monopotassium salt

Molecular Weight: 482.51

pH-solubility profile: "This potassium salt form is highly soluble in water, in
excess of — mg/mL., although solubility at physiological pH
(between pH 2 to 7) is substantially lower than that in water
t~— mg/mL).

Apparent Permeability:

Table 2.1.1.1. The quantitative composition of the to-be-marketed raltegravir tablets

Component Reference Function mgitab | % {whw)
Core Tablet
MK-05187 .
(equivalent free phenol) - Active
Microcrystalline Cellulose NF, P Eur. Diluent
A\ Lactose Monohydrate NF, Pir. Eur. Diluent
c)er mdﬁihosphate Dibasic, USP. Ph. Eur. Dilvent
Binder /
) Hypromellose 21208 USP, P But. | gatitizing Agent
= Poloxamer 407 NF, Ph. Eur. Surfactant
0
.\"'U‘ Sodivm Stearyl Fumarate NF, Ph. Eur. Lubricant
('5’ Magnesium Stearate NF, Ph. Eur. Lubricant
Y"’; Total Cote Tablet Weight
P>y Filin Conting:
q? ~—————— | FiimCoating
Purified Water! TSP, Pa. Eur. Solvent
Total Film Coated Tablet Weight ]

2 N



2.1.2. What are the proposed mechanism(s) of action and therapeutic indication{(s)?

Raltegravir inhibits the catalytic activity of HIV integrase. Integrase is 1 of 3 HIV-1 enzymes
required for viral replication. Integrase catalyzes the stepwise process that results in the
integration of the HIV-1 deoxyribonucleic acid (DNA) into the genome of the host cell (see
Figure 2.1.2.1). Integration is required for stable maintenance of the viral genome as well as
efficient viral gene expression, so inhibiting integration prevents propagation of the viral
infection. '

Figure 2.1.2.1 Inhibition of Integrase Strand Transfer
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Raltegravir's indication: In combination with other antiretroviral agents for the treatment of HIV-1
infection in treatment-experienced adult patients - evidence of
HIV-1 replication despite ongoing antiretroviral therapy.

2.1.3. What are the proposed dosage(s) and route(s) of administration?

The recommended dose of raltegravir is 400 mg administered orally, twice daily in a
combination regimen with other antiretroviral agents. Raltegravir can be taken with or without
food.
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2.2 General Clinical Pharmacology

2.2.1 What are the design features of the clinical pharmacology and clinical studies used to
support dosing or claims?

1. Demonstration of Efficacy (Protocols 018 and 019, total N=699): Protocols 018 and 019 are
international, multi-center, double-blind, randomized, placebo-controlled trials comparing
raltegravir (400 mg twice daily) in combination with optimized background therapy (OBT) to OBT
alone in highly treatment-experienced HIV-infected subjects. The studies were identical except
for the location of the study sites. Protocol 018 was conducted in Europe, Asia/Pacific, and
South America, while Protocol 019 was conducted in North and South America. Eligible subjects
were HIV-1 infected patients who had failed therapy as documented by HIV RNA >1,000
copies/mL while on stable therapy and had documented resistance to at least 1 drug in each of
3 classes of licensed oral antiretrovirals (ARVs) (NNRTI, NRTI, and PI).

2. Supportive studies included Protocol 004, a dose-finding study in treatment-naive patients,
and Protocol 005, a dose-finding study in treatment-experienced patients. Dose selection for
Phase 3 was based on Week 24 study data.

Protocol 004 was a muiti-center, double-blind, randomized dose ranging, controlied study with 2
parts: Part | compared raltegravir monotherapy at doses ranging from 100 to 600 mg b.i.d. with
placebo for 10 days. Part Il compared the same doses of raltegravir with a standard-of-care
comparator, EFV 600 mg, both in combination with TFV and 3TC.

Protocol 005 evaluated 3 doses of raltegravir (200, 400, and 600 mg b.i.d.) in combination with
an optimized background therapy (OBT) versus placebo in combination with OBT for at least 24
weeks. Because preliminary PK data suggested that co-administration of raltegravir with
atazanavir increased overall exposure to raltegravir, 2 substudies were conducted in Protocol
005: Substudy A for patients who did not receive atazanavir in their OBT and Substudy B for
patients who received atazanavir in their OBT.

2.2.2 What is the basis for selecting the response endpoints (i.e., clinical or surrogate
endpoints) or biomarkers (collectively called pharmacodynamics (PD)) and how are they
measured in clinical pharmacology and clinical studies?

Viral load and CD4 cell count are accepted markers for efficacy in trials with antiretroviral
agents. The primary efficacy endpoint in two Phase 3 trials was the proportion of patients
achieving HIV RNA <400 copies/mL at Week 16 for accelerated approval (as agreed at the End-
of-Phase Il meeting). Secondary endpoints included the proportion of patients achieving HIV
RNA <50 copies/mL at Week 16, the proportion of patients with greater than 1 Log10 drop in
HIV RNA or HIV RNA less than 400 copies/mL, mean HIV RNA change from baseline (Log10
copies/mL}), mean CD4 cell count change from baseline.

11



2.2.3 Are the active moieties in the plasma (or other biological fluid) appropriately identified and
measured o assess pharmacokinetic parameters and exposure-response relationships?

Yes, appropriate moieties were quantified in all the clinical pharmacology studies. Raltegravir
was quantified using a sensitive and validated HPLC/MS/MS method. It was not necessary to
measure concentrations of raltegravir metabolites, except for in the mass balance study, since
in vitro data indicate the principal metabolites did not have any pharmacological activity
predicted to be biologically relevant.

2.2.4 Exposure-response

2.2.4.1 What are the characteristics of the exposure-response relationships (dose-response,
concentration-response) for efficacy?

The data from two large double-blind placebo controlled trials (Protocols 018 and 019) in HIV-
infected patients with documented resistance to at least 1 drug in each of the 3 classes of
licensed oral antiretroviral therapies were used in the exposure-response analysis. These trials
were conducted using the FMI formulation, which exhibits considerable food effect on Cqon,
(described later). A total of 483 subjects (225 raltegravir treated and 228 placebo treated) were
included in the analyses. Approximately 200 subjects were excluded due to lack of sufficient PK
information. Plasma trough concentrations (C2,,) were used as an exposure variable. Two
individual exposure estimates were derived from the observed values in the sparse data set: the
geometric mean observed Ci,, (determined from the geometric mean concentration of all
samples taken between 11 and 13 hours postdose in a given individual); and the minimum
observed Cizn, (determined as the minimum concentration from all samples taken between 11
and 13 hours postdose in a given individual).

Within the concentration range studied, the virologic success rate is similar (77%) for patients
with lower Cizp, (median Cyzn, 76nM (~33 ng/mL)) compared to those with higher Cy,,, (median -
Ci2ne 1085 nM (~482 ng/mL)). This relationship needs careful interpretation in the presence of
high within subject variability. The lack of relationship could be due to high within subject
variability leading to uncertain measure of individual exposure or it could be due to high potency
(as demonstrated by maximum in vitro ICgs ~ 50nM in 50% human serum) of raltegravir such
that the exposures are in the asymptotic region of the Cz,, -virologic success relationship.

Figure 2.2.4.1.1 illustrates the relationship between the probability of virologic success (<400
copies/mL) and Cizn (geometric mean observed Ciz, and minimum observed Ciay,,). Within the
concentration range studied, the Cy,-virologic success relationship is shallow.
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Figure 2.2.4.1.1. Cyzn-virologic success relationship. The Cy,,=0 represents placebo-treated
patients; raltegravir-treated patients were divided into four quartiles.
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The overall variability in C42p, is considerably high, with a range of 12 to 9151 nM.
Figure 2.2.4.1.2 illustrates distribution of geometric mean observed C,y, in the pivotal studies.

Figure 2.2.4.1.2. Distribution of geometric mean observed Cya, (nM).
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See more details in Pharmacometrics review.
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2.2.4.2 What are the characteristics of the exposure-response relationships (dose-response,
concentration-response) for safety?

In the dose-finding treatment-naive Protocol 004 and the dose-finding treatment-experienced
Protocol 005, no relationship with dose and any adverse event was observed. Safety analyses
of common adverse events (AE) and laboratory abnormalities included the pooled population
from the Phase 2 and Phase 3 treatment-experienced studies receiving 400 mg raltegravir twice
daily or placebo in combination with an optimized background regimen (OBT). The majority of
AEs were mild to moderate in intensity. The most common AEs occurring in > 10% were
diarrhea, injection site reactions (due to enfuvirtide use), nausea, and headache, and were
observed with similar frequency in each study arm. Adverse events that occurred at a higher
frequency in raltegravir-treated subjects included: rash (5.3% versus 2.5%) and blood creatine
phosphokinase increase (3.7% versus 1.1%).

See more details in Pharmacometrics review.

2.2.4.3. Is the dose and dosing regimen selected by the sponsor consistent with the known
relationship between dose-concentration-response, and are there any unresolved dosing or
administration issues?

The proposed oral dose of 400 mg twice daily is consistent with the known exposure-response
relationship. However, caution should be used when coadmlmsterlng raltegravir with rifampin or
other potent inducers of UGT1A1.

2.2.5 What are the PK characteristics of the drug and its major metabolite?

2.2.5.1 What are the single dose and multiple dose PK parameters?

After oral administration of single doses of raltegravir in healthy subjects in the fasted state, raltegravir
AUCq.. and Cynax were dose proportional over the dose range of 100 to 1600 mg (Protocol 025).
Raltegravir C12n, was slightly less than dose proportional over the dose range of 100 to 1600 mg.
However, the variability is quite large (increasing with increasing dose levels), which implies a large
degree of uncertainty in raltegravir exposure level. The apparent terminal ty, of raltegravir is
approximately 9 hours, with a shorter a-phase half-life (~1 hour) accounting for much of the AUC. The
median time to maximum plasma concentration (Tmax) is ~3 hours in the fasted state. Typical
concentration-time profiles following single dose administration of raltegravir are shown in Figure
2251.1.
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Figure 2.2.5.1.1. Arithmetic Mean MK-0518 Plasma Concentration Profiles Following Single Dose
Administration of 100, 200, 400, 800, or 1600 mg of the Final Market Image
(FMI) Formulation of MK-0518 to Healthy, Male and Female Subjects
(N=20; inset: semilog scale)
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Table 2.2.5.1.1. Summary Statistics Following Single Dose Administration of 100, 200, 400, 800, or
1600 mg of the Final Market Image (FMI) Formulation of MK-0518 to Healthy, Male and Female
Subjects
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Figure 2.2.5.1.2. Predicted Mean Curve and Corresponding 95% Confidence Bands for MK-0518 AUC,.
- Following Single Oral Dose Administration of 100 to 1600 mg MK-0518 to Healthy, Male and Female

Subjects
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Figure 2.2.5.1.3. Predicted Mean Curve and Corresponding 95% Confidence Bands for MK-0518 Cpnax
Following Single Oral Dose Administration of 100 to 1600 mg MK-0518 to Healthy, Male and Female
Subjects

50 4 — Prediciced Carve (Power Madel Fit)

—— Reference Line {Exact Dose Proportionality) o
1 - 95% Confidence Bands °
----- Predicted Curve Extrapolated to O |
40 -
| 8
-]
30 - 8
‘ _ T
| R -

16



Best Available Copy

Figure 2.2.5.1.4. Predicted Mean Curve for MK-0518 C;,, Following Single Oral Dose Administration of
100 to 1600 mg MK-0518 to Healthy, Male and Female Subjects
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The average accumulation ratios (steady state versus single dose) for AUC.12n, and Cpax across the
dose range studied ranged from approximately 0.7 to 1.2. The average accumulation ratio for Cynr

ranged from approximately 1.2 to 1.6 (Protocol 001). Steady is achieved after two days of dosing at all
dose levels.

2.2.5.2 How does the PK of the drug in healthy volunteers compare to that in patients?

In treatment naive HIV-1 infected patients who received raltegravir 400 mg twice daily
monotherapy (Protocol 004), raltegravir drug exposures were characterized by a geometric

mean AUCq.12n Of 14.3 uMehr, Cpax of 4.5 pM and Cyan, of 142 nM, which are similar to exposure
in healthy subjects.

Table 2.2.5.2.1. Composite Analysis of MK-0518 Pharmacokinetics Between HIV Infected and
Non-HIV Infected Subjects Following Administration of MK-0518

] Geometrc Mean
Pharmacokinetic Geometric Mean (35% CI) { Ratio (90% CI)
Parameter Patiert with HIV (P) Subject (S) ®/S)
AUC (nM-hr) 17.1(9.33, 29.78) 16.7 (11.06, 25.14) 1.03 {0.77, 1.36)
ED Cizx (nM) NA 133.9 (98.76, 181.42)
MD Cy3, (oM) 196.6 (125.99, 306.66) | 178.1 (109.52, 289.51) 1.10 (067, 1.81)
| Con (HM) 42(2.02, 8.76) 3.7(2.17,5.43) 1.13 (0.78, 1.64)

2.2.5.3 What are the characteristics of drug absorption?

Raltegravir Tnax 0ccurs at ~3 hours at the dose of 400 mg in the fasted state. A definitive
bioavailability study was not conducted.
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A high-fat meal, on average, resulted in a 19% increase in AUC, 34% decrease in Cpay, 750%
increase in Cqz, @and 7.3 hour delay in Tmax with raltegravir final market image formulation
(Protocol 028) (See General Biopharmaceutics section).

Raltegravir is an avid P-gp substrate, which can decrease drug absorption.
2.2.5.4 What are the characteristics of drug distribution?

Raltegravir is approximately 83% bound to human plasma proteins and is minimally distributed
into red blood cells (blood-to-plasma partitioning ratio of 0.6). No data are available regarding
human central nervous system (CNS) or brain penetration. Raltegravir is a substrate of human
P-gp in vitro, which may limit CNS penetration in humans.

2.2.5.5 Does the mass balance study suggest renal or hepatic as the major route of elimination?

Following administration of a single dose of 200 mg [**C] raltegravir to young healthy subjects (Protocol
011), approximately 83.0% of the radioactivity dose was recovered, with 51.1% in feces and 31.8% in
urine over a 10-day period. Raltegravir accounted for approximately 69% of the radioactivity in plasma.
Parent compound and the glucuronide derivative M2 were the only radioactive species detected in
plasma. In fecal extracts, the only detectable radioactive peak represented the parent compound (51%
of the radioactive dose); however, fecal radioactivity may represent excreted glucuronide that was
back-converted to parent after biliary excretion. In urine, M2 was the primary species detected (23% of
radioactive dose) in addition to 9% of radioactive dose from parent compound. The data collectively
indicate hepatic clearance via glucuronidation plays a major role in the clearance of raltegravir in
humans and renal clearance of unchanged drug is a minor pathway of elimination of raltegravir.

2.2.5.6 What are the characteristics of drug metabolism?

Metabolism via glucuronidation is the major pathway of elimination of raltegravir. In humans,
raltegravir is metabolized via a single pathway, which resuits in the formation of the phenolic
hydroxyl glucuronide derivative of the parent compound (See Section 2.4.2.1). In a human
ADME study, the major circulating entity in plasma was the parent compound (69% of the total
drug related material in plasma), while most of the drug related material in urine was accounted
for by the glucuronide derivative (72% of the drug related material in urine). In feces, only parent
compound was detected, but it is likely a good fraction of the raltegravir detected in feces is
derived from hydrolysis of the glucuronide derivative secreted in bile, as observed in preclinical
species.

Data from in vitro studies using human biomaterials indicated UGT1A1 is the main enzyme
responsible for formation of the glucuronide derivative of raltegravir. Therefore, it can be
concluded that the major mechanism of clearance of raltegravir in humans is glucuronidation
mediated by UGT1A1.

'2.2.5.7 What are the characteristics of drug excretion?

See Section 2.2.5.5. The ADME results indicate that renal clearance of unchanged drug is a
minor pathway of elimination of raltegravir (9% of total dose). The observed renal clearance
values (60.9 + 10.6 mL/min, arithmetic mean + SD) for raitegravir are somewhat higher than the
value that would be anticipated based on filtration alone (fu x GFR = 0.17 x 120 mL/min = 20
mL/min), implying raltegravir may be actively excreted into urine.
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2.2.5.8 What is the inter- and intra-subject variability of PK parameters in volunteers and
patients, and what are the major causes of variability?

Considerable variability was observed in the pharmacokinetics of raltegravir. For observed Ciz
in Phase 3 trials, the coefficient of variation (CV) for inter-subject variability = 212% and the CV
for intra-subject variability = 122%.

Tgle 2.2.5.8.1. Pooled Variability Estimates (Log-Scale) for MK-0518 AUC (uM-hr) and C1zp,
(9 (nM) From Phase 1 Studies Using the Phase H/HII/FMI Poloxamer Formulation
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The high pharmacokinetic variability observed across the clinical studies could be due to the
combination of the following factors: high variability in hepatic UGT1A1 protein expression levels
(>50-fold) from human liver samples, UGT1A1 polymorphism, high variability in intestinal P-gp
expression levels, pH-dependent solubility and food effect.

Figure 2.2.5.8.1 illustrates the within-subject variability in raltegravir concentrations. The figure
includes pre-dose and post-dose trough concentrations (Cgp, @and Cyap,) for treatment-naive HIV-
infected subjects who received their assigned dose (100 to 600 mg twice daily) for 10 days.
The diagonal line in the graph represents the “line of unity”. If low within subject variability was
observed, data points would fall on or near the line. High within subject variability is
demonstrated by the lack of correlation between pre-dose and post-dose trough concentrations.
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Figure 2.2.5.8.1. Within subject variability in raltegravir trough concentrations
(Inset: Data within 0—500 nM)
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2.3 Intrinsic Factors

2.3.1 What intrinsic factors (age, gender, race, weight, height, disease, genetic polymorphism,
pregnancy, and organ dysfunction) influence exposure (PK usually) and/or response, and what
is the impact of any differences in exposure on efficacy or safety responses? What dosage
regimen adjustments are recommended for each of these groups?

The effects of HIV status, age, gender, weight, and race on raltegravir pharmacokinetics were
assessed by evaluation of raltegravir plasma trough concentrations in Phase 2/3 trials. The
data indicate age, gender, weight, race and HIV status did not have an impact on raltegravir
exposure.

UGT1A1 Polymorphysm

Protocol 013 is a single-dose, open-label study in healthy subjects with UGT1A1*1/*1 and
UGT1A1*28/*28 genotypes. A total of 57 subjects are to receive a 400-mg single oral dose of
MK-0518 Phase lI/lII/FMI poloxamer formulation in a fasted state. There were 30 subjects in the
UGT1A1 *28/*28 group and 27 subjects in the UGT1A1*1/*1 group. The applicant did not submit
the final study report yet. The preliminary analysis indicates the geometric mean ratio and
corresponding 90% confidence intervals for the comparison of UGT1A1*28/*28/UGT1A1*1/*1
for MK-0518 AUC was 1.41 (0.96, 2.09), for Ciax was 1.40 (0.86, 2.28), and for Cyz,, was 1.91
(1.43, 2.55). These data indicate that individuals who are homozygous for the UGT1A1*28
polymorphism have a modest increase in MK-0518 plasma concentrations relative to wild-type.
However, considerable variability was observed in both UGT1A1*28/*28 and UGT1A1*1/*1
groups. We will review the impact of UGT1A1 polymorphism on raltegravir pharmacokinetics
when the final study report is submitted by the applicant.

Hepatic Insufficiency

In an open-label, single-dose study (Protocol 014), 8 subjects with moderate hepatic
insufficiency (a score of 7 to 9 on the Child Pugh scale) and 8 healthy matched control subjects
were enrolled. Each subject received a single 400-mg dose of raltegravir in the fasted state.
Overall, there was no clinically important effect of moderate hepatic insufficiency on the
raltegravir pharmacokinetic profile. No dosage adjustment is recommended for patients with
mild to moderate hepatic insufficiency. The effect of severe hepatic insufficiency on the
pharmacokinetics of raltegravir has not been studied.
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Table 2.3.1.1 Mean MK-0518 Plasma Pharmacokinetic Parameter Values Following
Administration of Single Oral Doses of 400-mg MK-0518 Phase lI/IlI/FMi Formulation to Patients
With Moderate Hepatic Insufficiency and Matched Healthy Control Subjects (Protocol 014)

] . . Hegpsts iency /
Hepatic Insufficiency Healthry Subjects qéml IﬂmﬁmlSnbjedn
Pharmacolgnetic | N 5% CI 95% CI 90% CI
Pmumcter oM Jor GM GM for GM GMR for GMR
AUCo{pM-b)T | 2 1767 (893, 24.99) 20.66 (1029, 41.47) D86 {041,1.77)
Comx (M) B 441 (1.74,1120) 6.99 (270, 18.09) 0.53 {023,1.70)
Cuan (nM) 7 3 1434 (773,266.1) 1138 {605,213 8) 126 (0.65,243)
Toux (b1} 3 25 N/A 15% NA 045 (10,158
ty o (he} 2 148! N/A 112t WA 026 (0.15,0.74)"
e B (i} 2 70! N/A 931 NiA -19% (-7.7.6.8)%
T Geometric compuied fom least squares estimate from an ANCOVA perfonmed on the natoral-lop transformed valoes,
with fixed effect terms for hepatic stuins, axe, peoder, and Body Mass Index.
f Mediam reposted for T Harmonic mean reparted for half tife.
¥ Hodges 1 ehmam estimate of median difference with comresponding 90% CI Jor troe median difference.
GM=Grometric Mean. GMR=Grometric Mean Ratio. CI=Confidence Interval. NfA=Nat spplicable.

Renal Insufficiency

In an open-label, single-dose study (Protocol 015), the applicant compared raltegravir pharmacokinetics
in 10 subjects with severe renal insufficiency (defined as 24-hour creatinine clearance of <30
mL/min/1.73 m?) to pharmacokinetics in 10 healthy matched control subjects (race, age, gender, and
BMI). Each subject received a single 400 mg dose of raltegravir in the fasted state. The geometric
mean ratio (renally impaired/healthy controls) for raltegravir AUC,... was 0.85, with a corresponding
90% confidence interval of (0.49, 1.49). Overall, there was no clinically important effect of severe renal
insufficiency on the raltegravir pharmacokinetic profile. No dosage adjustment is recommended for
patients with renal insufficiency.

Table 2.3.1.2 Mean MK-0518 Piasma Pharmacokinetic Parameter Values Following Administration of
Single Oral Doses of 400-mg MK-0518 Phase Il/Ill/FMI Formulation to Patients With Severe Renal
Insufficiency and Matched Healthy Control Subjects
(Protocol 015)

Remally Impaired Healthy Subjects Renally mﬁlw
Phanmacciinetic N | Geometric 25% CL Geometric 95% CIL Geomelric 20% CI
Paramet Mean for GM Mean for GM Mism Ratio for GMR
AUC, o (pMm) T 10 16.80 (9.96,2835) 19.70 (11.84,32.76) 0385 (049, 1.45)
Comex (M) 10 3.85 (2.06, 7.20) 5.68 G.09,1043) 068 (035,132
Com@M)! 10 135.0 (25.9,211.9) 1055 (63.0,163.7) 123 {0.79, 2.06)
Torae () 10 35t WA 30 NA 008 €15,10)%
% o (hr) 10 1.33% N/A 116% NA 026° (0.03,0.45)
1% B (kr) 10 172} NA 1143 WA 5g 02.104%
£0%) 10 ost N/A PR NA
Clg (mlfmin) 10 27t N/A 3.5 NA
1 Geometric mesn computed from least squares estisxate from an ANCOVA performed on the natiwal Jog transformed values, with
Fixed effect terms for rensl status, ape, gexier, and Body Miass Jodex
’MdhmuthnHMcmmrwmdth-ﬂaArﬂmﬁnmrMﬁrmdmmmmm
cleacamce.
¥Hodges Lebman estimate of medizn difference with eomespouding 90% CI for true medizn difference.
GM=Geometric Mean. GMR=Geometric Mean Ratio. Cl=Confidence hierval CL=Clearance. N/A=Not applicable.
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2.4 Extrinsic Factors

2.4.1 What extrinsic factors (drugs, herbal products, diet, smoking, and alcohol use) influence
exposure -response and what is the impact of any differences in exposure on response?

See food effect in General Biopharmaceutics Section. Drug interactions are discussed below.

2.4.2. Drug-Drug Interactions

2.4.2.1. Is there any in vitro basis to suspect in vivo drug-drug interactions?

Yes. The in vitro metabolism of MK-0518 was studied in human hepatic microsomes and
hepatocytes. No significant metabolism of MK-0518 was observed in NADPH-fortified
microsomal incubations. MK-0518 underwent metabolism in hepatocytes, with the major
metabolite being the glucuronide derivative of the parent compound (M2). The data indicate
glucuronidation of the parent compound is the major metabolic pathway in humans and MK-
0518 is not a substrate of cytochrome P450 enzymes. In studies using cDNA-expressed UGTs,
MK-0518 (5 uM and 50 pM) was converted to M2 by UGT1A1, 1A3, and 1A9 but not by
UGT1A4, 1A6, 1A7, 1A8, 1A10, 2B4, 2B7, 2B15, and 2B17. The formation of M2 correlated
highly with estradiol 3-glucuronidation (marker for UGT1A1 activity), while correlation with 2
other UGT marker activities was weak (UGT1A4 and UGT1A9). Formation of M2 in pooled
human liver microsomes was inhibited by typical UGT1A1 substrates, bilirubin and estradiol. In
addition, atazanavir (a selective UGT1A1 inhibitor) inhibited the glucuronidation of MK-0518 with
an 1Cs of 0.5 uM. However, no inhibitory effect was observed for imipramine, an inhibitor for
UGT1A3 and 1A4. The data collectively demonstrate that the glucuronidation of MK-0518 is
mainly catalyzed by UGT1A1 with a minor contribution from UGT1A9 and 1A3.

MK-0518 is also a P-gp substrate.

2.4.2.2. Is the drug a substrate of CYP enzymes and UGT enzymes? Is metabolism influenced
by genetics?

| Raltegravir is not a substrate of CYP enzymes but it is a UGT1A1 substrate. UGT1A1 is a
polymorphic enzyme. A single-dose, open-label study in healthy subjects with UGT1A1*1/*1 and
UGT1A1*28/*28 genotypes is ongoing. ’

2.4.2.3. Is the drug an inhibitor and/or inducer of CYP enzymes and UGT enzymes?

No. The non-preincubation-dependent inhibitory potential of MK-0518 towards 7 human liver
microsomal cytochromes P450 was evaluated in vitro. At concentrations of up to 100 uM, MK-
0518 was found not to be a potent inhibitor (ICsq >100 pM) of CYP1A2, 2C8, 2C9, 2C19, 2D6,
3A4, and 2B6. The potential of MK-0518 to induce CYP3A4 was evaluated in cultures of primary
human hepatocytes. MK-0518 (up to 10 uM) did not induce CYP3A4 RNA expression or
CYP3A4-dependent testosterone 6B-hydroxylase activity, indicating that MK-0518 has no
potential to induce CYP3A4 in humans.

The potential for MK-0518 to inhibit UGT1A1 or UGT2B7 was evaluated in vitro using human
liver microsomes. The drug was added at various concentrations (0.07 to 50 uM) to a reaction
mixture containing human liver microsomes, UDPGA and a UGT marker substrate - estradiol
(UGT1A1) and AZT (UGT2B7), both of which were used at a concentration of 100 uM. The I1Cs
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values were >50 pM for both UGT activities. Therefore, MK-0518 is not a potent inhibitor of
UGT1A1 or UGT2B7.

2.4.2.4. Is the drug a substrate and/or an inhibitor of P-glycoprotein transport processes?

The ——————— of MK-0518 (5 pM) was evaluated in = cells that express
human P-glycoprotein (P-gp). Directional transport studies of MK-0518 yielded transport ratios
(B-A/A-B ratio) of 11.1 in LLC-PK1 cells expressing human (L-MDR1) P-gp, indicating that MK-
0518 is a substrate of P-gp in humans. MK-0518 was evaluated as a potential inhibitor of P-gp
in humar, ... — —
cells. Over a concentration range of 1 to 100 uM MK-0518 did not affect [°’H]-vinblastine
accumulation in  —————— indicating MK-0518 is not an inhibitor of human

P-gp.

2.4.2.5. Are there other metabolic/transporter pathways that may be important?
No study was conducted to evaluate other transporter pathways.

2.4.2.6. Does the label specify co-administration of another drug (e.g., combination therapy in
oncology) and, if so, has the interaction potential between these drugs been evaluated?

The proposed label indicates combination of raltegravir with other antiretroviral agents
(optimized background therapy). Yes, the interaction potential between raltegravir and these
drugs has been evaluated either in vitro and/or in vivo. See Sections 2.4.2.7 and 2.4.2.8 for
details.

2.4.2.7. What other co-medications are likely to be administered to the target patient
population? '

In addition to other antiretroviral drugs (optimized background therapy), raltegravir is expected
to be coadministered with drugs to treat opportunistic infections and side effects of antiretroviral
agents, and other common medications such as statins, antidepressants, antipsychotic agents,
cardiac drugs, including calcium channel blockers, antiarrhymics, hormonal contraceptives,
sedative/hypnotics, warfarin, anticonvulsants, antifungals, erectile dysfunction agents,
methadone, anti-diabetic agents and macrolide antibiotics. The interaction potential between
raltegravir and these drugs has been evaluated either in vitro and/or in vivo. See Section 2.4.2.8
for details.

2.4.2.8. Are there any in vivo drug-drug interaction studies that indicate the exposure alone
and/or exposure-response relationships are different when drugs are co-administered?

Raltegravir is unlikely to significantly alter plasma exposure of co-administered drugs that are
metabolized by cytochrome P450 enzymes, UGT enzymes and P-gp. Raltegravir is a UGT1A1
and P-gp substrate. Thus coadministered drugs that affect UGT1A1 and P-gp activity could
affect raltegravir pharmacokinetics.

Effects of Other Drugs on Raltegravir

Raltegravir is a UGT1A1 and P-gp substrate. Because raltegravir will be coadministered with
drugs that affect UGT1A1 and P-gp activity, such as atazanavir, the effects of drugs on
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raltegravir pharmacokinetics were studied in Phase | clinical trials. Table 2.4.2.8.1 summarizes
the effect of other drugs on raltegravir.

Table 2.4.2.8.1. Summary of the Effect of Other Drugs on Raltegravir
Co-administered drug N Study Ratio (90% ClI) of raltegravir pharmacokinetic
and dose Design parameters with/without co-administered drug
(no effect = 1.00)
Cmin | AUC., | Cmax

UGT1A1 Inhibitors
Atazanavir 10 SD/MD 1.95 1.72 1.53
400 mg QD (1.30,2.92) | (1.47,2.02) (1.11,2.12)
Atazanavir/ritonavir 10 MD/MD 1.77 1.41 1.24
300/100 mg QD (1.39,2.25) | (1.12,1.78) (0.87,1.77)
UGT1A1 Inducers
Ritonavir 10 SD/MD 0.99 0.84 0.76

(0.70,1.40) | (0.70, 1.01) (0.55, 1.04)
Efavirenz 10 SD/MD 0.79 0.64 0.64
600 mg QD (0.49, 1.28) | (0.52, 0.80) (0.41, 0.98)
Rifampicin 10 SD/MD 0.39 0.60 0.62
600 mg QD (0.30, 0.51) | (0.39,0.91) (0.37,1.04)
Tipranavir/ritonavir 18 MD/MD 0.45 0.76 0.82
500/200 mg BID (0.31,0.66) | (0.49, 1.19) (0.46, 1.46)
TMC125 (A new 20 MD/MD 0.66 0.90 0.89
NNRTI; NDA under (0.34, 1.26) | (0.68, 1.18) (0.68, 1.15)
review)
200 mg BID
Other Drugs
Tenofovir 10 MD/MD 1.03 1.49 1.64
300 mg BID (0.73,1.45) | (1.15,1.94) (1.16, 2.32)

SD/MD=Single dose administration of raltegravir and multiple dose administration of the other agent;
MD/MD=Multiple dose administration of raltegravir and the other agent.

The applicant proposes raltegravir exposure changes up to a 2-fold increase in exposure (AUC)
for safety and a 60% decrease (equivalent to geometric mean ratio of 0.4) in trough
concentration (C, ;) for efficacy are not clinically relevant based on available clinical
experience. Our review indicates these cut-off values are acceptable.

The effect of ritonavir (100 mg twice-daily) on the pharmacokinetics of raltegravir is not
significant. The observed results may be due to counteracting effects of ritonavir on UGT1A1
(induction) and on P-gp (inhibition). Ritonavir is a potent UGT1A1 inducer and a P-gp inhibitor,
and raltegravir is a dual substrate of UGT1A1 and P-gp.

As anticipated, raltegravir plasma levels were increased with coadministration with atazanavir
alone and in combination with ritonavir, which is consistent with inhibition of UGT1A1. However,
concomitant use of raltegravir and atazanavir was well tolerated in the Phase 2 and Phase 3
studies. Based on these data, atazanavir may be coadministered with raltegravir without dose
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adjustment of raltegravir. The current intended treatment population for raltegravir, treatment
experienced patients, should only receive atazanavir/ritonavir.

Tipranavir/ritonavir decreased raltegravir Cizn, by 55%, AUCq.12n by 24% and Cax by 18%.
Approximately 100 patients received raltegravir in combination with tipranavir/ritonavir in Phase
3 trials. Comparable efficacy was observed in this subgroup relative to patients not receiving
tipranavir/ritonavir. Based on these data, tipranavir/ritonavir may be coadministered with
raltegravir without dose adjustment of raltegravir.

Figure 2.4.2.8.1 illustrate the high variability in raltegravir C,2,, observed in Protocols 018 and
019. The Cian values span a 5-log range. The figure also illustrates the impact of interactions
with tipranavir and atazanavir within the context of high pharmacokinetic variability. The Phase
1 drug interaction studies indicated atazanavir/ritonavir increased raltegravir Cy,p,, by 77% and
tipranavir/ritonavir decreased raltegravir Cizy by 55%. The mean changes in raltegravir Cian,
due to atazanavir/ritonavir and tipranavir/ritonavir were similar between the Phase 1 studies and
Protocols 018 and 019. However, because of the high variability in raltegravir concentrations,
the range of raltegravir concentrations observed with or without either co-administered drug is
similar.

Figure 2.4.2.8.1. Effect of tipranavir and atazanavir on raltegravir plasma concentrations in
Protocols 018 and 019 (The horizontal line represents 50 nM, an in vitro IC95 using 50% human
serum). Plasma concentrations are normalized to time after dose, but were obtained over the
entire trial duration.

No Tipranavir (# of patients: 357 ) No Atazanavir (# of patients: 422 )
Tipranavir (# of patients: 98 ) Atazanavir (# of patients: 33)

10000

100 7 &
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Rifampicin decreased raltegravir Cqan by 61%, AUCq.12n, by 40% and Cpn.x by 38%. Rifampicin,
phenytoin and phenobarbital were prohibited in raltegravir Phase 2 and 3 trials thus no clinical
experience is available with regards to co-administration of raltegravir with rifampicin, phenytoin
and phenobarbital. Therefore, caution should be used when coadministering raltegravir with
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rifampin or other potent inducers of UGT1A1. The impact of other inducers of drug metabolizing
enzymes, such as phenytoin and phenobarbital, on UGT1A1 is unknown. Other less potent
inducers (e.g., efavirenz, nevirapine, rifabutin, St. John's wort) may be used with the

recommended dose of raltegravir.

Effects of Raltegravir on Other Drugs

Raltegravir is unlikely to inhibit the metabolism of co-administered drugs that are metabolized by
cytochrome P450 enzymes, UGT enzymes or P-gp based on in vitro results.

Table 2.4.2.8.2. Summary of the Effect of Raltegravir on Other Drugs
Co-administered drug N Study Ratio (90% CI) of co-administered drug
and dose Design pharmacokinetic parameters with/without
co-administered drug (no effect = 1.00)
Cmin AUC.u Cmax
TMC125 20 MD/MD 1.17 1.10 1.04
200 mg BID (1.10,1.26) | (1.03, 1.16) (0.97,1.12)
Tenofovir 10 MD/MD 0.87 0.90 0.77
300 mg BID (0.74,1.02) | (0.82,0.99) (0.69, 0.85)
Midazolam 10 MD/SD ND 0.92 1.03
2.0 mg (0.82, 1.03) (0.87, 1.22)

MD/SD=Single dose administration of the other agent and multiple dose administration of raltegravir;

MD/MD=Multiple dose administration of raltegravir and the other agent.

2.4.2.9 Is there a known mechanistic basis for pharmacodynamic drug-drug interactions?

No.

pears Tis Way
On Original
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2.5 General Biopharmaceutics

2.5.1 Based on the biopharmaceutics classification system (BCS) principles, in what class is this
drug and formulation? What solubility, permeability, and dissclution data support this
classification?

Raltegravir is classified as “low solubility” Although highly soluble in unbuffered water i =
mg/mL), MK-0518 is only sparingly soluble at a pH of - and below (—, mg/mL at pH —and
—— mg/mL at pH ~. The apparent in vitro permeability (Papp) of MK-0518 across — |

(Papp = -~ , and MK- 0518 is thus classified as having low permeability. The
compound is therefore classified as a BCS class IV compound (low permeability and low
solubility at physiological pH).

Figure 2.5.1.1. Dissolution Profiles of MK-0518 400-mg Tablets in Buffer Media at pH 1.2, 4.5,
and — Compared with Water Using USP Apparatus Il at 100 rpm

110
100 - -
90 - ‘
7O - '
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* 50 -o-USP HCG Acd BufferpH 1.2
an -m- USP Acetale Bufler pH 4.5
0. —+~—nM Na Phosphate Buffer pH —
—o-Waler
20 - -
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0+— . - T T T T T T 1
o 15 30 45 &0 [ o 105 120 135 150
Time {minutes)

2.5.2 What is the relative bioavailability of the proposed to-be-marketed formulation to the
pivotal clinical triai?

The final to-be-marketed formulation was used in Phase 2 and Phase 3 trials. Thus no BA/BE
study was conducted to compare the relative bioavailablity of the final to-be-marketed
formulation to earlier formulations used in Phase 1 studies.
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2.5.3 What is the effect of food on the biocavailability (BA) of the drug from the dosage form?
What dosing recommendation should be made, if any, regarding administration of the product in
relation to meals or meal types?

A high-fat meal, on average, resulted in a 19% increase in AUC, 34% decrease in Cpax, 750%
increase in Cq2n, @and 7.3 hour delay in Trmax with raltegravir final market image formulation
(Protocol 028). Thus, the data indicate meals decrease the rate of absorption of raltegravir for
the FMI formulation, while the overall extent of absorption was relatively unchanged except for a
large increase in C2,,. However, the food effect is variable between subjects.

Based on the results from the high-fat meal study and the fact that raltegravir was dosed with or
without food in Phase 2 and Phase 3 trials, raltegravir can be taken with or without food.

Figure 2.5.3.1. Arithmetic Mean MK-0518 Plasma Concentration Profiles Following Single Dose
Administration of 400 mg of the Final Market Image (FMI) Formulation of MK-0518 to Young, Healthy,
Male and Female Subjects Fasted or Following a High-Fat Meal (inset: semilog scale)
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Figure 2.5.3.2 illustrates the results of a food effect on raltegravir Cy,y, study using the FMI
formulation. As noted earlier, a high fat meal appeared to slow the rate of absorption of
raltegravir, resulting in an approximately 34% decrease in Cmax, a 750% increase in Cqax,, and
a median 7.3 hour delay in Tmax. The food effect was not observed with Phase | formulations.

Figure 2.5.3.2. Food decreases the rate of absorption but does not affect the extent of
absorption. Panel 1: Individual AUC under fed and fasted conditions; Panel 2: Individual C12hr
under fed and fasted conditions; Panel 3: Concentration time profile of four representative
subjects.

The dosing in pivotal studies was done without regard to food. Thus, over the course of the trials
(018 and 019), day-to-day variability is likely influenced by variability in food intake. In other
words, a given patient could have 8 fold higher C,,,, depending on whether the dose was taken
with a meal or under fasted conditions.

A study to investigate the effects of low, moderate, and high-fat meals on multiple dose
pharmacokinetics of raltegravir in healthy volunteers is ongoing. The applicant initiated the study
without FDA request. The information will complete the full picture of food effects, but the study
will likely not change the recommendation that raitegravir could be administered with or without
food.

2.6 Analytical Section

2.6.1 How are the active moieties identified and measured in the plasma in the clinical
pharmacology and biopharmaceutics studies? What bioanalytical methods are used to assess
concentrations?

Validated HPLC-MS/MS assays were used for plasma MK-0518 concentrations. A brief
overview of these assays, together with a summary of their analytical figures of merit is
presented below.
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2.6.3 For all moieties measured, is free, bound, or total measured? What is the basis for that

decision, if any, and is it appropriate?
Because protein binding of raltegravir (83%) is independent of concentration, total raltegravir
concentrations were measured in the clinical pharmacology studies.
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4. APPENDICES

4.1 INDIVIDUAL STUDY REVIEW

Protocol 001

TITLE: A Sequential, 2-Part, Double-Blind, Placebo-Controlled, Single-Rising-Dose and Serial-Panel,
Rising-Multiple-Dose Study to Evaluate the Safety, Tolerability, and Pharmacokinetics of MK-0518 in
Healthy Male Subjects

OBJECTIVES: To evaluate the safety, tolerability and pharmacokinetics of single and multiple-rising oral
doses of MK-0518 in healthy young male volunteers under fasted conditions and to evaluate food effect
(a moderate-fat or standard high-fat breakfast) on a single oral dose of MK-0518.

SUBJECTS AND STUDY DESIGN: This was a sequential, 2-part study.

Fifty-eight (58) healthy male subjects between 18 and 45 years of age were enrolled into the study and 56
subjects completed the study per protocol. Two (2) subjects were discontinued, one in Part | and one in
Part Il of the study. :

Part | was a double-blind, placebo-controlled, alternating-panel, multiple-period, single-rising-dose study
in healthy young male subjects. Panels A and B alternately received single-rising oral doses of MK-0518
or placebo for Periods 1 through 5 starting with Panel A. Each panel consisted of 8 subjects.

Six subjects received active drug and 2 subjects received placebo. Subjects in Panel A were given single
doses of 10, 50, 200, and 800 mg of MK-0518 or placebo in the fasted state. In Period 5, Panel

A, subjects were given a second oral dose of 200 mg MK-0518 or placebo following a moderate-fat
breakfast in order to assess the effect of food on the plasma concentration profile of MK-0518 compared
to that obtained in the fasted condition. Subjects in Panel B were given single doses of 25, 100, 400, and
1200 mg of MK-0518 or placebo in the fasted state. In Period 5, Panel B, subjects were given a second
oral dose of 100 mg MK-0518 or placebo following a standard high-fat breakfast in order to assess the
effect of food on the plasma concentration profile of MK-0518 compared to that obtained in the fasted
condition. In each treatment period, 2 different subjects received placebo for each dose level according to
a randomized allocation schedule. However, for Panel A Period 3 and Panel B Period 2, the same 2
subjects who received placebo also received placebo for their repeat dose in treatment Period

5. This permitted an intra-subject comparison of the effect of food on the pharmacokinetic profile of MK-
0518. A third panel (Panei E) of 8 additional subjects followed in treatment Period 6 and received a single
oral dose of 1600 mg of MK-0518 or placebo in the fasted state. Subjects who participated in

Panel E for Part | went on to participate in Panel E for Part Il of this study. The same 2 subjects received
placebo in Panel E for both Parts | and Il of this study. There was at least a 7-day washout between
treatment periods for any individual subject. There was at least a 3-day washout between dose
escalation.

Summary of Part | Treatment Schematic

Panelt Perind 1 Derind 2 Perind 3 Perind 4 Ferind 5§ Period 5
A 10 mg M mE 200 mg 200 mg 200 mg wr/Tnod
B 25 my 106 mg 400 mp 120D mz 10D mp wifood
B 1500 mp
t In each panel. § subjects will be randarsized to ceceive MK-3513 a0d 2 sulnjects 1 seoeive plcebn. ’
¥ The name % sobjecs will participse in Fanel B uf Part I of this stady.

Part Il was a double-blind, randomized, placebo-controlied, serial-panel, rising-multiple-dose study.
Five panels (Panels A, B, C, D, and E) consisted of 8 subjects each who received 100, 200, 400, 600,
and 800 mg of MK-0518 or placebo administered twice daily (q12 hr) for 10 consecutive days. Two out of
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the 8 subjects in each panel received placebo instead of MiK-0518 according to a randomized allocation
schedule. The subjects in Panel E participated in both Parts | and H of this study.
Summary of Part Il Treatment Schematic

Treatment Schematic
Pael A | 180 mp ql2he
X 19 dozes
or Flacebo |
Paoel B 200 mg ql12 hr
X 19 dosex
or Placebo
Panel C 400 mp q12 hr
X 19 dozes
or Placebo
Panel D 500 myp ql2 hr
X 19 dozes
or Placeho
Panrl E 800 mp g12 br
X 19 doses
or Flacebo
In each psmel, 6 spbjects recesved active drug and 2 recesved placeho.

There were no known critical Good Clinical Practices deficiencies noted during the course of the study.

INVESTIGATORS AND STUDY LOCATIONS:

FORMULATION: MK-0518 Phase | Lactose formulation: 5, 25, 100, 200 tablets and placebo tablets.

SAMPLE COLLECTION: Serial blood samples were obtained for plasma concentrations of MK-
0518 at pre-dose and at 0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 12, 16, 24, 32, 48 and 72 hours postdose.
Urine samples were also obtained for the concentrations of MK-0518. Urine samples were
collected at 0-4, 4-8, 8-12 and 12-24 hours postdose.

ASSAYS: Validated HPLC-MS/MS assays were used for plasma and urine MK-0518
concenplrations

J
PHARMACOKINETIC DATA ANALYSIS:

The plasma pharmacokinetic profile (e.g., AUC, Cmax, C12 hr, Tmax, and apparent t'2) of MK-0518 was
calculated for eakh subject at each dose in Part | of this study. In Part I, the plasma pharmacokinetic
profile (e.g., AUC, Cmax, C12 hr, Tmax, apparent t'2, and accumulation ratios) of MK-0518 was

calculated for each subject after multiple dose administration of MK-0518.

The urinary pharmacokinetic profile of MK-0518 was calculated for each subject at each dose level.
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PHARMACOKINETIC RESULTS:

Single-Dose Pharmacokinetics of MK-0518 (Part 1)

Figure 1. Arithmetic Mean MK-0518 Plasma Concentrations (nM) Versus Time (hr) Following
Single-Dose Administration of 10 to 1600 mg MK-0518 in the Fasted State to Young,
Healthy, Male Subjects (inset: semilog scale) '
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Table 1. Geometric Means and Confidence Intervals for MK-0518 C,2,, (M) Following Fasted
Administration of Single Oral Doses to Young, Healthy, Male Subjects

" Trezmment N Cacmanic ! £4% Confidence Interval”
Maan for Geomenic Maaz

dmg $ 3% RV
Ymg ¢ 43 36,4638
HMmg § %8 {154.28.0
80wy ¢ s {283,358
Wby ¢ 253 #3215y
400 mp ¢ 213 03, He )
200 mg § la6p gisa
1200 mg § EE %) 794,385
1ty ¢ 3874 3043 364 51
* Based on least squares wexus from 30 ANOVA porfmed oo the namraldog wansformed values,
Mean sguaze evror azlsing Fom ANOV A equal 9 9.5244,
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Table 2. Geometric Means and Confidence Intervals for MK-0518 AUC,._.. (uM*hr) Following
Fasted Administration of Single Oral Doses to Young, Healthy, Male Subjects

Treangent X Gramerric’ 83% CouBidsuoe fnterval?
Moz for Geemernis Mazn
Wme & UR H 231,096
¥wg & 145 {145,196
Stwme é 445 _ {386,535
Wmg § £.13 . . {335,713
dmz § 1680 {14.31. 38.6%)
dmz § PR {2115, 28.464
A mg & 4313 5439, 7355
10 mg & 8401 {218,070
il e § 2580 {31, 11088
! Baved on e 3quarer medns From an ANOVA performed on the nanraldog wansfusmed vaines.
Mzan sqeare erreg 2rising Bom ANOYVA sl 10 €.0031,

Table 3. Geometric Means and Confidence Intervals for MK-0518 C,.x (UM) Following Fasted
Administration of Single Oral Doses to Young, Healthy, Male Subjects

Treatment ¥ Geemure ? $3% Confidence Tntarval ¥
Mezp for Gegwmerric Magn
g $ 238 643,09
iy £ 18 {656,160
mz $ iy {1.74.3.2%
G my £ 335 282,335
Wewg ¢ §.43 {428,788
46w § 10463 {731, 447
0 me $ 3487 {3813, 33358
10 mz $ 3058 {2375, 42.18)
1800 me $ 3806 {2846, 4018)
% Bazed on least squares weans from 20 ANOVA performed on the mamurabdog wansformed valuss,
Mean souame srror avising Jom ANOVA squalew 4.3238,

Table 4. Summary Statistics for Times of Maximum Observed Plasma Concentrations (Tax, hr) of MK-
0518 Following Administration of Single Oral Doses of 10 to 1600 mg MK-0518 to Young, Healthy, Male

Subjects
eoes
¥ Tﬁ‘ﬁ’ k}‘

Panst AN g FAY Y 50 sy 140G ing, 20l ing 0 gy G mg b wg | Yellng
Adithnctle Mean ar o3 4% 0.8 #y 1.2 1,3 13 L2
Suadatd Devtatics a3 82 L& o6 %4 s 63 4 w3
Medien 2% “% 14 2.5 140 120 13 13 14
fange fide, ] | (05,10 | (00 fo.s, 101 1 108 a0t 1 s, Ly ] ofes g | fhe 1 | a2 | a0

Table 5. Summary Statistics for Apparent Half-lives of the Aipha Phase (t% a, hr) of MK-0518 Following
Administration of Single Oral Doses of 10 to 1600 mg MK-0518 to Young, Healthy, Male Subjects

Fanst e i (o b 1 (il 1600 g

BowonisSlews | W

Tl 5O u
Males H
Rsenge Lestn, veac] o
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. Table 6. Summary Statistics for Apparent Half-lives of the Beta Phase (t' 8, hr) of MK-0518 Foliowing
Administration of Single Oral Doses of 10 to 1600 mg MK-0518 to Young, Healthy, Male Subjects

- :

f T L 2 b
Tedlnile 8T 14 24 43
S A2 1% 24
] 135,581 (1548 | 0192 | BOey | 1At | aaiedr | ety | s sea | may

Table 7. Summary Statistics for Percent of MK-0518 Dose Excreted Unchanged in Urine over 24 hours
Following Administration of Single Oral Doses of 10 to 1600 mg MK-0518 to Young, Healthy, Male

Subjects

Faosd

 athntic lests

Darcen: of Dose Excreted Lpcosased i Lrige %)

0 g

%3 R £3
Suwscdied Devistises 2% 21 az 24
Wrdas 1w 94 &y £8
Fustegse Tt 1as #9144 {58, 18,8 {44, 1341 132, 103

Table 8. Summary Statistics for Renal Clearance Values‘(CIR, mL/min) of MK-0518 Following
Administration of Single Oral Doses of 10 to 1600 mg MK-0518 to Young, Healthy, Male Subjects

Btusadiad Vwistises
Selinty
Fasigor Teain, i)

)
524
% 2

$63, UOT)

ALY

AR5, 85

A2 50N

gon s | peaengy | sy

1247, @]

Table 9. Assessment of Dose Proportionality Following Administration of Single Oral Doses of
10 to 1200 mg MK-0518 to Young, Healthy, Male Subjects

P Paramuter Papel Estmate of Slope’ | 2415 Confidenco Interva] for Slove
AUC,, (i Pooled 5994 {0866, 10213

A {990 {3955, 1.025%)

B 1.000 {0962, 1037
Crgne (M~ Pooled {044 {D.E64, 1.025

A 8925 0.821, 1030}

B 1003 (0867, 1139
Cope GO Pooled £.831 {0767, 0.358)

A 0838 {0.738, 0.9403

B 2841 {0.746, 0036
! Slope of log(PEy versus Jog(ldosa), with a trua slope of T represening exact dose proportionality.
*Tesdug indicates similar slopes v the pansts. Use Pooled resulis,
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‘Figure 2. Assessment of Dose Proportionality Using the Power Model for AUCO-o Following
Administration of Single Oral Doses of 10 to 1200 mg MK-0518 to Young, Healthy, Male Subjects
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Figure 3. Assessment of Dose Proportionality Using the Power Model for C12 hr Following Administration
of Single Oral Doses of 10 to 1200 mg MK-0518 to Young, Healthy, Male Subjects
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Figure 4. Assessment of Dose Proportionality Using the Power Model for Cmax Following Administration
of Single Oral Doses of 10 to 1200 mg MK-0518 to Young, Healthy, Male Subjects
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Table 10. Effect of Food on MK-0518 Pharmacokinetics Following Administration of Single Oral
Doses of 100-mg or 200-mg MK-0518 to Young, Healthy, Male Subjects

FE Toeatment T W Gromrirc Mrom Gemrnetyi Mean Ratio B0% Coxfidenss
Variable Fed | Faried {FedFamed) Tntevwal far GME
Cryi (8} 1 mp ] 10| 174 1.0% 075, 1 49
10 mp | nat | 5 008 {054, 138)
C o (R} 10 mp £ 17 | 178 032 {0.58. 1.15)
100 mp £ Ikt | sp 058 (047,052}
ADC, (pM-hr) | 100 mp B[ i | B nog (024, 1.1
100 mp | Bae | s o (058, 082)
T () L¢ mp (] 100 of 13l ms. 39
100 mp [ io 108 23 ms, 5oy
b x{hr) LD0 mp 5| opod L.DES
200 mp 3| 1m0 | L1k
1, A (hr) L0 mp E| 73 | 2
M mp | 103 | 103F
100 mp d dwte adwinitiered with kigh-fat meal 200 mp 4 dore adrmicteed with maderae £ mrd
¥ Leait Syt esitimile for pevometic meaw are based o an ANOVA pesfurrnad an the stz Juy tnndionmed
valmed
? Medioms reparivd B T, karmouic mesms veparted Ex halflife.
! P T, epresenis Hadpes Lebman eitimiate of medicn teatwest differeace, with conmpaniing 50% CT for e
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Figure 5. Arithmetic Mean MK-0518 Plasma Concentrations (nM) Following Administration of
100 or 200 mg Single Oral Doses to Fed (High-Fat or Moderate-Fat Meal) and Fasted Young, Healthy,
Male Subjects (inset: semilog scale)
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Multiple-Dose Pharmacokinetics of MK-0518 (Part [1)

Figure 6. Arithmetic Mean MK-0518 Plasma Concehtrations (nM) Versus Time (hr) Following Multiple-
Dose Administration of 100 to 800 mg MK-0518 g12 hr in the Fasted State to Young, Healthy, Male
Subjects (semilog scale)
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Table 11. Geometric Means and Confidence Intervals for MK-0518 C 2, (nM) Following Multiple
Dose (q12 hr) Administration to Young, Healthy, Male Subjects

Arewionlation Rk

Preatearat | N Ty 1 (Pt Poged Py 106 (Last Doagy Py 104 Ty 1)

: Casempatdic S% O e Cheventiic g B L far Creparentis i (Y for

Moo 1 Giowenlodean | Mews ] GeseewicMsan | e Rutio o]

0 408 € a9 {348, 6013 e (36.2, 1005 L4 .02, 394y
g & £ 2] {543, 126.5) 1981 1508, 135 189 0.8, 20%)
363 41 6 $18.8 {H4.8, 206 Wk (314, 306.3) 148 0,94, 354
&g 6 1T VAL, 2690 Pt ol (3404, 3242y 1.8 .76, 193}
HOng g 03 {1443, 3302 anig 2973 3803 136 (B35, 215
¥ im0 bonst wtisenh s Trine an ANOVA podorsd on e satonldog aradianed viltes.
Meoan sqause o mihg froae ANOVA equal 1o 1.2318,
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Table 12. Geometric Means and Confidence Intervals for MK-0518 AUCq.12n (UM-hr) Following
Multiple Dose (q12 hr) Administration to Young, Healthy, Male Subjects
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Table 13. Geometric Means and Confidence Intervals for MK-0518 C,, (uM) Following Multiple
Dose (q12 hr) Administration to Young, Healthy, Male Subjects
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Table 14. Assessment of Dose Proportionality Following Multiple Dose (q12 hr) Administration of
MK-0518 to Young, Heaithy, Male Subjects
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Figure 7. Assessment of Dose Proportionality Using the Power Model for AUC0-12 hr Following Multiple
Dose (q12 hr) Administration of MK-0518 to Young, Healthy, Male Subjects

Figure 8. Assessment of Dose Proportionality Using the Power Model for C12 hr Following Multiple Dose
(912 hr) Administration of MK-0518 to Young, Healthy, Male Subjects
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Figure 9. Assessment of Dose Proportionality Using the Power Model for Cmax Following Multiple Dose
(912 hr) Administration of MK-0518 to Young, Healthy, Male Subjects
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Figure 10. MK-0518 Trough Plasma Concentrations (nM) Versus Time (hr} Following Multiple-Dose
Administration of 100 to 800 mg MK-0518 q12 hr in the Fasted State to Young, Healthy, Male Subjects -
Assessment of Time to Steady State
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SAFETY RESULTS: MK-0518 was generally well tolerated in young, healthy, male subjects. No serious
clinical or serious laboratory adverse experiences were reported and no subject discontinued because of
_an adverse experience. See more details in Medical Officer’s review.

56



DISCUSSION AND CONCLUSIONS:

Following single-dose administration of MK-0518, at doses from 10 to 1600 mg, MK-0518 appears to be
rapidly absorbed, with median T, values in the fasted state ranging from 0.5 to 1.3 hrs. MK-0518
concentrations declined from C,,,« in a biphasic manner, with an apparent half-life of the initial (a) phase
of approximately 1 hour, and an apparent half-life of the terminal () phase of approximately 7 to 12
hours. AUC,... and C,2,, increase approximately dose proportionally over the dose range 10 mg to 1200
mg. Crax appears to increase slightly less than dose proportionally over this same dose range, and T max
values were slightly longer at the higher doses compared to the lower doses. Approximately 7 to 14% of
the oral MK-0518 dose was excreted unchanged in urine, and the renal clearance was approximately 42
to 78 mL/min. '

Moderate-fat and high-fat meals appear to have no significant effect on the extent of absorption of MK-
0518 Phase | Lactose formulation except that high-fat meals decrease C.x by 34%.

Following muttiple-dose administration of MK-0518 twice daily (q12 hr) for 10 days, at doses from 100 to
800 mg, AUC;.12n and Cyx increase approximately dose proportionally, while C,, - appears to increase
moderately less than dose proportionally. The apparent terminal elimination half-lives following the final
dose were approximately 1 hour for the initial (a) phase and approximately 10 to 12 hours for the terminal
(B) phase. The average accumulation ratios (steady state versus single dose) for AUCg.12n and Cpax
across the dose range studied ranged from approximately 0.7 to 1.2, indicating little if any accumulation in
these parameters with q12 hr dosing. The average accumulation ratio for Cy,,, ranged from approximately
1.2 1o 1.6, indicating modest accumulation in this parameter with q12 hr.dosing. Approximately 8 to 11%
of the oral MK-0518 dose was excreted unchanged in urine during a steady-state dosing interval, with
renal clearance values of approximately 54 to 65 mL/min. After multiple-dose administration of MK-0518,
steady state appears to have been achieved after two days of dosing at all dose levels.

Appecrs 7h S We
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Protocol 002

TITLE: A Randomized, Double-Blind, Placebo-Controlled, 2-Period Study to Evaluate the Influence of
Ritonavir on a Single Dose of MK-0518 Pharmacokinetics in Healthy Male Volunteers

OBJECTIVES: To evaluate the effect of coadministration of ritonavir and MK-0518 on the plasma
pharmacokinetic profile of MK-0518 (e.g., AUCq.«, C121n, Ciax) @and to evaluate the safety and tolerability
of multiple doses of ritonavir coadministered with a single dose of MK-0518

SUBJECTS AND STUDY DESIGN: This was a randomized, double-blind, placebo-controlled, 2-period
study in healthy, young, male subjects. In Period 1, 12 subjects received a 400 mg single oral dose of
MK-0518 (N=10) or placebo (N=2). This was followed by at least a 4-day washout prior to the start of
Period 2. In Period 2, the same 12 subjects received 100 mg oral doses of ritonavir twice a day for 16
days. On Day 14, subjects received their AM dose of ritonavir in combination with a 400 mg single oral
dose of MK-0518 or placebo. Ritonavir was administered in an open-labeled fashion, while MK-0518 was
administered in a double-blind fashion. The same 2 subjects in each period received placebo, based on a
computer-generated randomized allocation schedule.

All doses of study drug were administered following a moderate-fat meal. On days of pharmacokinetic
samplings, the meal was administered ~30 minutes prior to dose and ingested within ~25 minutes. The
dose was administered within ~5 minutes after completion of the meal.

INVESTIGATORS AND STUDY LOCATIONS: _——

———

FORMULATION: MK-0518, Phase | lactose formulation tablets 100 mg, placebo MK-0518 (100 mg
image) tablets, NORVIR (ritonavir) 100 mg capsules

SAMPLE COLLECTION: Serial blood samples were obtained for plasma concentrations of MK-
0518 at pre-dose and at 0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 12, 16, 24, 32, 48 and 72 hours postdose.

ASSAYS: Validated HPLC-MS/MS assays were used for plasma MK-0518 concentrations. 7

<

PHARMACOKINETIC DATA ANALYSIS: Plasma concentrations of MK-0518 were used to calculate
pharmacokinetic parameters including AUC ., Cimax, C121r. Tmax, @and apparent t,, for each subject in the
presence or absence of multiple doses of ritonavir. Geometric mean ratios [(MK-0518 + ritonavir)/MK-
0518] and associated 90% confidence intervals (Cls) of primary plasma MK-0518 PK parameters (C12n,
Crmax, and AUCq_;) were calculated for treatment comparisons.
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PHARMACOKINETIC RESULTS:

Best Available Copy

Figure 1. Arithmetic Mean MK-0518 Plasma Concentrations Following a Single Oral Dose of 400-mg MK-
0518 With or Without Multiple Oral Doses of 100-mg Ritonavir Twice-Daily to Young, Healthy, Male
Subjects (Inset: Semilog Scale)
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Table 2. Individual MK-0518 Pharmacokinetic Parameters and Summary Statistics Following a Single

Oral Dose of 400 mg MK-0518 With or Without Multiple Oral Doses of 100-mg Ritonavir Twice-Daily to
Young, Healthy, Male Subjects
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Figure 2. Individual MK-0518 C;,, Ratios [MK-0518 Coadministered With Ritonavir (A) / MK-0518

Administered Alone (B)] With Geometric Mean Ratio and 90% Confidence Interval Following a Single Oral
Dose of 400-mg MK-0518 With or Without Multiple Oral Doses of 100-mg Ritonavir Twice-Daily to Young,
Healthy, Male Subjects (n=10)
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Figure 3. Individual MK-0518 AUC,... Ratios [MK-0518 Coadministered With Ritonavir (A) / MK-0518
Administered Alone (B)] with Geometric Mean Ratio and 90% Confidence Interval Following a Single Oral
Dose of 400-mg MK-0518 With or Without Multiple Oral Doses of 100-mg Ritonavir Twice-Daily to Young,

Healthy, Male Subjects (n=10)
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Figure 4. Individual MK-0518 C., Ratios [MK-0518 Coadministered With Ritonavir (A) / MK-0518
Administered Alone (B)] With Geometric Mean Ratio and 90% Confidence Interval Following a Single Oral
Dose of 400-mg MK-0518 With or Without Multiple Oral Doses of 100-mg Ritonavir Twice-Daily to Young,

Healthy, Male Subjects (n=10)
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SAFETY RESULTS: MK-0518 was generally well tolerated in young, healthy, male subjects. No serious
clinical or serious laboratory adverse experiences were reported and no subject discontinued because of
an adverse experience. Five (5) subjects reported a total of 7 nonserious clinical adverse experiences, 3
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of which were determined by the investigator as possibly drug related. None of the adverse experiences
reported occurred in subjects treated with MK-0518 alone, MK-0518 in combination with ritonavir, or with
placebo for MK-0518. The 3 possibly drug-related adverse experiences occurred when subjects were
treated with ritonavir alone. There were no laboratory adverse experiences reported in this study. There
were no consistent treatment-related changes in laboratory, vital signs, or ECG safety parameters.

DISCUSSION AND CONCLUSIONS: With co-administration of 100 mg ritonavir twice daily for 14 days,
the Cqan, geometric mean ratio for (MK-0518 + ritonavir/MK-0518) was 0.99 with a corresponding 90%
confidence interval of (0.70, 1.40). The AUC,... geometric mean ratio (MK-0518 + ritonavir /IMK-0518) was
0.84 with a corresponding 90% confidence interval of (0.70, 1.01), while the C,.., geometric mean ratio
was 0.76 with a corresponding 90% confidence interval of (0.55, 1.04).

Individual MK-0518 AUC,., ratios were below 2.0 and individual MK-0518 C.,, ratios were above 0.4.

We agree with the applicant proposal that raltegravir exposure changes up to a 2-fold increase in
exposure (AUC) for safety and a 60% decrease (equivalent to geometric mean ratio of 0.4) in
trough concentration (Ci2 ) for efficacy are not clinically relevant based on available dlinical
experience.

Ritonavir has been reported to be an inducer of glucuronidation as well as an inhibitor of P-glycoprotein.
Based on preclinical and in vitro data, the main route of elimination for MK-0518 is glucuronidation
mediated by UGT1A1 and MK-0518 is a P-gp substrate. Results of this study support that a commonly
used boosting dose of ritonavir (100 mg twice-daily) had no significant effect on the pharmacokinetics of
MK-0518, despite the potential for induction of UGT1A1 by ritonavir. Due to the competing effects of
ritonavir on UGT1A1 and P-gp, a balance of competing effects of induction and inhibition cannot be ruled
out.
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Protocol 003

TITLE: A Randomized, Double-Blind, Placebo-Controlled, 2-Period Study to Evaluate the Influence of
Efavirenz on a Single Dose of MK-0518 in Healthy Male Volunteers

OBJECTIVES: To evaluate the effect of coadministration of efavirenz and MK-0518 on the plasma
pharmacokinetic profile of MK-0518 (e.g., AUCq.., C121,, Cimayx) @nd to evaluate the safety and tolerability
of muliiple doses of efavirenz coadministered with a single dose of MK-0518

SUBJECTS AND STUDY DESIGN: This was a randomized, double-blind, placebo-controlled, 2-period
study in young, healthy, male subjects. In Period 1, 12 subjects received a 400-mg single oral dose of
MK-0518 (N=10) or placebo (N=2). This was followed by at least a 4-day washout prior to the start of
Period 2. In Period 2, the same 12 subjects received 600-mg oral doses of efavirenz once daily for 14
days. On Day 12, subjects received their daily dose of efavirenz in combination with a 400-mg single oral
dose of MK-0518 or placebo. Efavirenz was administered in an open-labeled fashion, while MK-0518 was
administered in'a double-blind fashion. The same 2 subjects in each period received placebo, based on a
computer-generated randomized allocation schedule.

All doses of study drug were administered in the fasted state.

INVESTIGATORS AND STUDY LOCATIONS:

FORMULATION: MK-0518, Phase | lactose formulation tablets 100 mg, placebo MK-0518 (100 mg
image) tablets, efavirenz 600 mg tablets

SAMPLE COLLECTION: Serial blood samples were obtained for plasma concentrations of MK-
0518 at pre-dose and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 12, 16, 24, 32, 48 and 72 hours postdose.

ASSAYS: Validated HPLC-MS/MS assays were used for plasma MK-0518 concentrations —

< | J

y—

PHARMACOKINETIC DATA ANALYSIS: Plasma concentrations of MK-0518 were used to calculate
pharmacokinetic parameters including AUC ¢.., Crmax, C121r, Tmax, @nd apparent ty, for each subject in the
presence or absence of multiple doses of efavirenz. Geometric mean ratios (MK-0518 + efavirenz/MK-
0518) and associated 90% confidence intervals (Cls) of primary plasma MK-0518 PK parameters (C1zn,
Cmax, @and AUC ) were calculated for treatment comparisons.
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PHARMACOKINETIC RESULTS:

Figure 1. Arithmetic Mean MK-0518 Plasma Concentrations Following a Single Oral Dose of 400 mg MK-
0518 With or Without Multiple Oral Doses of 600 mg Efavirenz Once-Daily to Young, Healthy, Male
Subjects (Inset: semilog scale)
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Table 1. Comparison of MK-0518 Plasma Pharmacokinetics after Administration of a Single Oral Dose of
400-mg MK-0518 With or Without Multiple Oral Doses of 600-mg Efavirenz Once-Daily to Young, Healthy,
Male Subjects
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Table 2. Individual MK-0518 Pharmacokinetics and Summary Statistics Following a Single Oral Dose of
400 mg MK-0518 With or Without Multiple Oral Doses of 600 mg Efavirenz Once-Daily to Young, Healthy,

Male Subjects '
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Figure 2. Individual MK-0518 C1z, Ratios [MK-0518 Coadministered with Efavirenz (A) / MK-
0518 Administered Alone (B)] with Geometric Mean Ratio and 90% Confidence Interval
Following a Single Oral Dose of 400 mg MK-0518 With or Without Multiple Oral Doses of 600 mg
Efavirenz Once-Daily to Young, Healthy, Male Subjects (n=9)
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Figure 3. Individual MK-0518 AUC,_,, Ratios [MK-0518 Coadministered with Efavirenz (A) / MK-0518
Administered Alone (B)] with Geometric Mean Ratio and 90% Confidence Interval Following a Single Oral
Dose of 400 mg MK-0518 With or Without Multiple Oral Doses of 600 mg Efavirenz Once-Daily to Young,

Healthy, Male Subjects (n=9)
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Figure 4. Individual MK-0518 C,,.x Ratios [MK-0518 Coadministered with Efavirenz (A) / MK-0518
Administered Alone (B)] with Geometric Mean Ratio and 90% Confidence Interval Following a Single Oral
Dose of 400 mg MK-0518 With or Without Multiple Oral Doses of 600 mg Efavirenz Once-Daily to Young,

Healthy, Male Subjects (n=9)
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SAFETY RESULTS: MK-0518 was generally well tolerated in young, heaithy, male subjects. No serious
clinical or serious laboratory adverse experiences were reported. Two (2) of the 14 subjects discontinued
the study due to a nonserious clinical adverse experience judged as unrelated to MK-0518 by the
investigator. A total of 114 nonserious clinical adverse experiences were reported by 14 subjects enrolled
in the study; 97 of which were judged drug related to either MK-0518 or efavirenz. Five of the 97 drug
related clinical adverse experiences were judged as possibly drug related to MK-0518 by the investigator
with the remaining 92 adverse experiences related to efavirenz, all of which were completely consistent
with adverse experiences reported in the label for this drug. There were no adverse experiences reported
as being possibly drug related to MK-0518 which occurred in subjects treated in combination with
efavirenz or with placebo for MK-0518. There were no laboratory adverse experiences reported in this
study.

DISCUSSION AND CONCLUSIONS: With co-administration of 600 mg efavirenz twice daily for 12 days,
the Ci2n, geometric mean ratio for (MK-0518 + efavirenz/MK-0518) was 0.79 with a corresponding 90% Cl
of (0.49, 1.28). The AUC, .. geometric mean ratio (MK-0518 + efavirenz/MK-0518) was 0.64 with a
corresponding 90% confidence interval of (0.52, 0.80), while the C.,., geometric mean ratio was 0.64 with
a corresponding 90% confidence interval of (0.41, 0.98).

Efavirenz is known to activate the pregnane X receptor (PXR), which is involved in regulating activity of
CYP3A, as well as of UGT1A1. Efavirenz has been shown to induce P-450 enzymes and thus has the
potential to induce UGT1A1 by which MK-0518 is metabolized, thereby influencing the pharmacokinetic
profile of MK-0518. The study results confirmed that multiple doses of efavirenz decreased plasma levels
of MK-0518 (AUCy., Cmax, and Cya py).

The lower bound of 90% Cl of MK-0518 Cy, ratios was 0.49 (>0.4) but a few individual MK-0518 Cp,
ratios were slightly below 0.4.

We agree with the applicant proposal that raltegravir exposure changes up to a 2-fold increase in
exposure (AUC) for safety and a 60% decrease (equivalent to geometric mean ratio of 0.4) in
trough concentration (C ) for efficacy are not clinically relevant based on available clinicat
experience. ' )

Efavirenz may be used with the recommended dose of MK-0518.

Appears This Way
On Original
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Protocql 004 (Phase 2 study in treatment naive patients)

TITLE: Multicenter, Double-Blind, Randomized, Dose-Ranging Study to Compare the Safety and
Activity of MK-0518 Plus Tenofovir and Lamivudine (3TC) Versus Efavirenz Plus Tenofovir and
Lamivudine (3TC) in ART-Naive, HIV-Infected Patients

OBJECTIVES:

Part | (monotherapy phase): To evaluate the efficacy, safety and tolerability of MK-0518 given b.i.d., at
the studied doses, compared to placebo in monotherapy for 10 days. To evaluate the pharmacokinetics
and pharmacokinetic-pharmacodynamic relationship of MK-0518 given b.i.d, at the studied doses.

Part Il (combination therapy phase): To evaluate the antiretroviral activity, safety and tolerability of MK-
0518 given b.i.d., at the studied doses, compared to efavirenz, each in combination with tenofovir and
lamivudine for 24 weeks. To evaluate the pharmacokinetic-pharmacodynamic associations including data
from the population PK of MK-0518 in combination with tenofovir and lamivudine, and to evaluate the
pharmacokinetic profiles of MK-0518 and lamivudine in the combination therapy.

STUDY CENTERS: Twenty-nine centers participated in this study. Fourteen of these study centers were
in the United States; 2 were in Canada; 6 were in South America (2 in Peru, 2 in Chile, and 2 in
Colombia); 2 were in Thailand; and 5 were in Australia.

SUBJECTS AND STUDY DESIGN: This multicenter, double-blind (with in-house blinding),
randomized, 2-part, dose-ranging, placebo- and active-controlled study enrolled ART-naive HIV-
infected patients.

Patients were stratified by their initial (screen) HIV RNA level (50,000 copies/mL; and >50,000
copies/mL). Part | consisted of a 10-day period of MK-0518 monotherapy (at doses of 100 mg
b.i.d., 200 mg b.i.d., 400 mg b.i.d., or 600 mg b.i.d.) versus placebo. Preliminary data from Part |
were reviewed in order to determine the doses that had acceptable tolerability and antiviral
activity to be used in Part Il of the study; these data indicated that all MK-0518 doses used in Part
| appeared acceptable.

Part I consisted of a 48-week period of MK-0518 combination therapy at the same doses of MK-
0518 as used in Part | versus efavirenz (control group) in combination with tenofovir (TFV) and
lamivudine (3TC). Part Il included patients who participated in Part | (Cohort 1) as well as new
patients randomized at the start of Part Il (Cohort Il). Cohort | patients participated in the Part 11
combination phase of the study at the same dose level of MK-0518 (e.g., the 200 mg b.i.d. MK-
0518 monotherapy patients received 200 mg b.i.d. MK-0518 in the combination phase). Cohort |
patients who were assigned to placebo were placed in the efavirenz combination therapy arm. In
addition, new Cohort Il patients were randomized to receive 1 of 4 doses of MK-0518 or efavirenz
in combination with tenofovir and lamivudine.

Patients who reached Week 48 of the original protocol were given the option to continue in the
double-blind extension.

Patients who received any dose of MK-0518 in the original protocol continued in the extension on
MK-0518 ‘at 400 mg b.i.d. Patients who received efavirenz in the original protocol continued on
efavirenz in the extension. Both open-label drugs, tenofovir, 300 mg daily (q.d.) and lamivudine,
300 mg q.d. continued unchanged in the extension.

Study drug was taken with or without food.
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Overall Disposition of Patients (Cohort |; Monotherapy Phase)

ME Q518 | MK-DSI1Z | MEQSIZ | MEO518
100 20D mp 400 mx 00 mp
bid bid hid bid Placrho Toual
Description o (%) n (%) x (W) ) n ) a (8
Tuizl Envalled 7 7 [ H 7 as
Treaed 7 {100) 7 (1pay £{100) (o0 7 (100} I50100)
Patients romnpleted Part T and &id ant 2(259) IM29) 504.3)
cantines t Pat I
Patients compleed Part I and cmtinoed 7 (100} 7 (100) 610D} 6 (75.0) 3{57.1) AD{ES.T)
o Bart 1
n {%) = Nuwhber {percent) of patients in rach cxtrppry.
Overall Disposition of Patients (Cohort II; Combination Therapy Phase)
ME-gS12 | MEDSIX | ME0SIE | MEOSIE | Bfoviesz Toual
1D0 e 20D =g 400 mp &00 mp 800 mp
bid bid hid bid gd
Description n %) n (%) = (W) n_ (%) n (%) = (%)
izl Ensalled M 3 a5 ET] 35 m
Never Trextrd 129 129 2¢12)
Treated 33497.1) 13100y 35 (100) 34 100) 47D | LS @LE)
Patients comimoing 31 (97.) IF(E1H) ETY A )] I PLY @IS | 15601
Putients discontinoed 6132 125 I1RE) EY ¥ 13 (1.5)
Lack of Efficacy 2(51) 2032
Libarxiory advwsoe expecience 12y 1(p5)
Coevent withdrsar z@51) 2055 s THD
Lass to fnllow-mm 109 128) 2032
Other 1Q3.0) 1{0.08)
Nate: ME-D513 snd efsvirenz (HFV) were adwministred with taofovie (TFV) and lamivodiee (ITC).

B {%) = Namber {percent) of patienis in rach oteppry.
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Baseline Patient Characteristics (Cohorts | and Il Combined; Combination Therapy Phase)

ME-051X BEvies

100mghid | 200mzbid | 40mzbid | S0mgbid | S0Smpqd Toul

H=39) =40 m=4n =40 =35 =158}

Gemier = [W)
Malr BELE) 2125) D ¥ W7D 157093)
Fermle B6{i54) 11075 135) 11 a75) o7 1007
Exce = {¥)
Whise 015 14350 3D 14 (350) 12018 81 [0y
Eiack b L=8 )} p2el 124 oQm e@n 3QR35)
Asirn 1G7 6150} E{15:5) F{175) Y7 %)) 306D
Hinpaic Arsevican T 1Y )Y 11 @75y 13GLD RN 1115 115) 58 (293)
Other 130333} T15) S{133) 1058 5058 41 Q07
Repmn n (W)
Nouth Aresica nEse 13315 13GAR 13(125) CYri %) 54123}
CenialiSauth Amevics 21(53.0) 16 (455) 041 15 @1 16{43.) LI (9.4)
Asia Parific 4{103) 11 (15) 12(9.5) 1R 15 (4. 520169
Ape {years)
1554 = {%) WETH 43 [100.0) 41 (100.0) 20 (1000 33 0000) 197 (9.5}
=65 m{K) 128) o @d) ol omD) aRm 1[R5)
M (5D) 378185} MLED BOEA 35710 E547 1)) BEAT
Mrdim 350 314 358 385 350 150
Tampe 19t 6K 31 37 19155 Wi B 19088
CIM Cel Comnt fcefbimm)
Mean (5D) 31 {(1703) | WEO{4ET) | PIEIQSLT) | 3M50557) | MO0 | I0A0HD
Mardian 370 770 290 M15 252 2655
Rape M58 T 723 8511017 00 tn TIE 770744 012 1817
Piwsss HEV RNA {a,, copievimll)
e (5D) 15 (05) 41X {05) 508 FYY.T) A2(5) 1235)
Madian 42 48 45 Y 19 ax
Ranpe 35150 35150 14157 15159 155K 14w59
Pl HIV KNA [capie/mL)
Grametric Mean 533055 647154 430814 79118 875544 574372
Medin 51,0000 50,608 0 174000 322500 T2E00 $9.250.8
Rape 4.00 I 750,000 7.490 0 750,000} 2440 10 299,000{ 3.450 10 750,000 3,342 1 675,000 3,445 10 750 5000
Soreesing HIY NNA <58 M0 copirsml. = {¥)
¥es 17 (43.8) @S, 19 [6.5) 1850 JTIZE 90 (45.5)
No 23 564) 055 nEIDH BSSH 20 (52 8) 103 (54.5)

FORMULATION: MK-0518, final poloxamer formulation tablets 100 mg, 200 mg and 400 mg and
matching placebo tablets; efavirenz 600 mg tablets and matching image placebo tablets, tenofovir
disoproxil fumarate 300 mg tablets, and lamivudine 300 mg tablets.

SAMPLE COLLECTION: In Part |, extensive pharmacokinetic (PK) evaluation for MK-0518 was
performed for all patients on Day 10 for determination of AUC0-12 hr, Cmax, and C12 hr.
Samples were collected predose, and 0.5, 1, 1.5, 2, 3, 4, 6, 8, and 12 hours postdose. The 12-
hour blood sample was taken prior to the PM dose.

In Part li, extensive PK evaluation for MK-0518 and lamivudine were performed on only Cohort |

at Week 2 for determination of AUC0-12 hr, Cmax, and C12 hr. Samples were collected predose,
and 0.5, 1, 1.5, 2, 3, 4, 6, 8, and 12 hours postdose. The 12-hour blood sample was taken prior to
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the PM dose. In addition, a 24-hour blood sample for lamivudine was taken the following day prior
to the AM dose.

In Part II, population PK sampling was performed for all patients in Cohorts | and Il. At Weeks 4,
8, 12, and 16, a plasma sample for MK-0518 was collected. At Weeks 4, 8, and 16, the sample
was collected irrespective of the time of dose. At Week 12, the sample was drawn pre-AM dose.

ASSAYS: Plasma samples were analyzed at’ ————————no . for

MK-0518 concentrations. A validated HPLC-MS/MS assay was used for plasma MK-0518

(-\’

— i
- >

PHARMACOKINETIC DATA ANALYSIS:

Part I: Summary statistics for the following MK-0518 pharmacokinetic parameters were analyzed
by treatment group: trough concentration (C12 1), area under the plasma concentration curve
(AUCq.12 1), and Cpax. Geometric means of PK parameters were calculated.

Part Ii: To evaluate the effect of lamivudine on MK-0518, intensive PK data from Cohort | patients
at Week 2 of Part Il were summarized and compared to that obtained on Day 10 of Part | when
these patients were on MK-0518 monotherapy. The geometric mean ratioc (GMR) and associated
90% CI were calculated for MK-0518 Cmax, C12 hr, and AUCO0-12 hr. The effect of MK-0518 on
lamivudine were evaluated by comparing lamivudine Cmax, C24 hr, and AUCO0-24 hr across
treatment groups. This was an inter-subject comparison, comparing subjects receiving lamivudine
plus MK-0518 and tenofovir to those receiving lamivudine plus efavirenz and tenofovir.

Population PK analyses were summarized in a separate document.
PHARMACOKINETIC/PHARMACODYNAMIC RELATIONSHIP:

Part I: PK/PD association was graphically explored. Efficacy responses during the 10-day monotherapy
(e.g., change from baseline in log10 HIV RNA on Day 10, or slope of HIV RNA decrease) were plotted
against the PK parameters (e.g., AUCO0-12 hr, Cmax and C12hr). Pearson (parametric) correlation
coefficient and Spearman (nonparametric) rank correlation coefficient between a PK parameter and an

efficacy response were calculated.

Part ll: The associations between efficacy responses and PK parameters were explored using similar
approaches to those utilized in Part I.

Population PK and PD analyses were summarized in a separate document.
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EFFICACY RESULTS:

Table 1. Change From Baseline in HIV RNA (Log10 Copies/mL) on Day 10
(Cohort I; Monotherapy Phase)

Table 2. Virologic Responses on Day 10
(Cohort I; Monotherapy Phase)

Perrst of Patiens Wik HIV Pt of Petiewh With HTV
RHA<HN aaprievml. RNASE op
Toiment N n X % CO) n %% D
ME2512 100 mgbid 7 4 ST1{IE4.501) 1 14304 5159)
ME-S518 X0 mpbid 7 4 S71(1E4.50.1) z RE(7. 1D
MEE5IR400mpbid ] 3 500112 K5 D) 3 33343, TLT)
ME-SSIR 600 mgbid 4 SAE{IST. K1) 1 115{03, 3327)
Placrba 7 [ 5.8 (0.0, 41.0) [ 20 {00 41.5)
Notr: The limit of redizble qulihcation {Lo() = HIV ENA<HD arisin]. e Qasied smoy, aed HIV ANA<S) copiea'ml.
B the UhmSewsitive 2ery.
N =Number of patiesty ix the tratmest proop.
n = Numbes of patisnts with HIV ENA valoe below Log).
{1 = Confidene vl cilcalaed by Clapes-Pransen xwthad

Figure 1. Mean (95% CI) Change From Baseline in HIV RNA (Log10 Copies/mL) Over Time
(Cohort I; Monotherapy Phase)

Number of Conbritwding Palienis

—— MOS8 100 mg bid 7
—h— NOS1B 200 mg bid 7
—— RSCOG1H 200 g b.ick B
—~0— MKOS1B O mgbid 8
--O- PMacebo 7

LI -- - B YN
“w IR
NEa N~
aN@BW
NOONN
S mEN

72



Best Available Copy

Table 3. Percent of Patients With HIV RNA <400 Copies/mL at Week 24 (Non-Completer=Failure Approach)
(Cohort lI; Combination Therapy Phase)

Teacant pf Patien® With ME 5128 Mixs EFV
HIV ENA <400 Capinsml 21 Werk 34
Treatwwot /R % {I5% ) Diffisence’ (08.75% T

ME- D512 100 mebid 133 5151 953} 2201, 1949
ME-DSIZ 00 mpbid 373 813 {845,510} -I23(MD9T)
ME-B512 400 mpbid 585 100.0 (300, 109.0) 59(50 .49
MK-E518 600 mpbid 12734 4.1 (E03, 993} L0195, 195)
Bfavicesz 508 mz g4 1344 54.1 (E03.99.3)

1 A pusitive vabwe mwars ME-2513 is betles flam BFY.

*mlﬁmmwmmm Misttingn-Numeien) onfidence intevesl (U1} 5 the tosatnen
diffevenre

Patirats wha diwasimed scvipued fhempy rrandies af yswns wor cowsidesed av Giloes (INC=F).

Note ME-1513 and efavivers (AFV) were adwinisecsd with terafevic [TFV) and onivedine (STC).

Far each s iarnt pronp,. 2/N = (mombey af reapenders) / froonber of patirsts).

Figure 2. Percent (95% Cl) of Patients With HIV RNA <400 Copies/mL Over Time
{Non-Completer=Failure Approach)
(Cohort II; Combination Therapy Phase)
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Figure 3. Mean (95% Cl) Change From Baseline in HIV RNA (Log10 Copies/mL) Over Time
(Observed Failure Approach)
(Cohort 1l; Combination Therapy Phase)

Change from Baseline
iNHNV RNA (Log,, Coplesiml)

Humber of Contribuling Palients

W MKOSHEMNImghid 332233 W 3. B »n 3 a3 1
—& MEOSHZNmghif 332333 3 4 X3 M L} k1] k71
W MKOS4@mghid 35335 25 35 25 s s 5 as
—4— MKOSHEKNmghid M2 B 2 2 " k1] k1] M
-O- EwimzBlmgqd M X34 M 3@ M » a3 2 2

SAFETY RESULTS: MK-0518 at the studied doses (100, 200, 400, and 600 mg b.i.d.) in treatment-naive
patients with HIV infection was generally welt tolerated as monotherapy over 10 days and in combination
with tenofovir and lamivudine over 48 weeks. See details in Medical Officer’s review.

PHARMACOKINETIC RESULTS:

Part |, Monotherapy:

Table 4. Summary Statistics for MK-0518 Intensive PK Parameters on Day 10
(Cohort I; Monotherapy Phase)

Tyratoaent | W | Arioeetic Moo (D) | Geomeric Mo (00% CD) | Mndion (Ranyr)
ATy, (o) .
ME-0SI12 100 mgbid 7 6ag1) SIMA T 52(43m103)
ME-8512 X0 webid 7 1233 94 (53, 13.1) MIH4Ealss
ME-S518 0 mebid & 173 @7 143{76,36.7) SRR
ME-8518 600 mpbid z 1930549 145023, 158) 164294 53.9)
Copm (n2])
ME- 5512 10 mpbid 7 23(11) 1Q43m 2301 :m4N
ME-BSIS8 200 mEbid 7 $21.0) 33{9,59) 39{11mL3)
ME-S518 A0 mebid & 6214.1) 450D, 102) ‘68 {02 Im 103}
ME-E518 00 mbid 2 5507 3ERA71) 40 (0.7 019.1)
Crn, (nke)
ME-8518 100 ;g bid 7 S53{461) 426 (143,750 M43 11519
ME-8518 X0 mpbid 7 1333 (5.5} 1124 (75.4. 1811} 1467 (S m 1M1
ME 5518 400 mpbid & 181 5{K34) 141.7 (€25, 220.1) 1824 (552 ta 365.5)
ME-BSIR S0 xpbid ] 2903 £145.5) 2040 0K 5, SE5.T) HAMI1 = TIE
N =Number of patients in the trstment praap.
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Figure 4. Individual MK-0518 AUCO-12hr Values and Geometric Mean With 90% Cis

(Cohort I; Monotherapy Phase)
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Figure 5. Individual MK-0518 Cmax Values and Geometric Mean With 90% Cls

(Cohort I; Monotherapy Phase)
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Figure 6. Individual MK-0518 C12hr Values and Geometric Mean With 80% Cls
(Cohort I; Monotherapy Phase)

800 o

o 800

P

8 °

=

o

o 400 D o es7

£

§ o

O 200 - g 22e.4 ° 2548

£ e o T
° & 1 rﬁzli o T uwa 4R
o] 750 2 7843 g~ & ’
of? #H °
0 1 1 i ]
100 mg 200 mg - 400 myg 600 my
b.id. b.id. b.id. b.id.

MK-0518 Dose Group

Part lI, Combination Therapy:

Table 5. Summary Statistics for MK-0518 Intensive PK Parameters at Week 2
(Cohort I; Combination Therapy Phase)

Treatteen: 13 | Asituwenie Maan (8D} | Geomenric Mean {803 €1 l Medign (Ranze) ]
ATC s 4 (0MDY)
ME051E 100 mebid & 4.5 3.9 S402.6,98 Fo{l7w 20
MEO518 200 me b ki EAGY 349 {12.2,18.2) 14.1 {11.5 0 26.6)
ME-0815 400 mg bid é 23.8{6.0) 25.3{20.9,308) 238 {1290 32.4)
ME0518 660 me bid. 4 211483 13.3{30.6,31.9 22345210 3.9y
e (1M} )
MEH518 W me bid $ 12418 120530 L7{03t043)
ME-9518 200 mg bid, 7 1348 £6{3.6,65) 33071063
MEH518 400 me bl 4 2523 2.46{6.5,11.3) D6 (5500 118}
MEU518 600 mg bid, 4 TIERN CoS3(32, 124 80050201}
Cyany @M
MK0518 100 mebid ] 157 2784 155.1472.5,331.% 1538373 w322
MEKO518 200 mg bid, K 2358 (152.9) 132.6{02.5,338.6} IMEGMl wdl) D)
MEQ§1E 400 mp bid. & HE (3302 2392 (330.2,381.9) ITLIQ0E I HLE)
MEQ31E 600 we bid, $ 135.2097%) 47.7{18.3. 280.6) : (17,8423 v0 2803}
More: MX-0513 was adwinisterad with tevofovir {TFV} and lamivedine (31C).
N = Numbder of patients inthe trestment group. )
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Table 6. Summary of Effects of Tenofovir and Lamivudine on MK-0518 by MK-0518 Intensive PK

Parameters
Gromeiric Men (900% C0)
Teeatment N Al Week 2 of Part T Om Day 10 of Part I Gramesric Mean Rutin (80% CT)!
(a) B (A/R)

ADC, 5, (RM-ir) far ME-B512

MEK-051Z Al Doxea 5 139{1DX 12 D) PO (77,128) 141 Q1,1.™

ME-0S)E 100 myxbid B S4R29,00) 55(42,72) 0.8 (057,147)

ME-0518 200 mzbid 7 145 (122 1x13) D4(5%, 111} 1.58 {118, 2.15)

ME-51E 400 mEbid 5 253 {209, 3DX) 143 (74,267 1.78 (.15, 3.55)

ME-(5)8 500 mEbid 5 181 (1D.8, 515} 128 (52, 18.4) 142 .7, 2.7%)

Cur (M) for MK-3518

ME-O51% AN Doxes 25 42138,55) 1224,43) 1331 U965, 1.15)

MEK05)2 100 mebid 5 12005,10) 28(13,11) 053 (D27, 1.40)

MEKASIZ 20 mebid 7 4503 4,80) 33(189,59) 130 (0X9,2.17)

MEKOGSIS 400 mebid ] 24{55,113) $5(20,3103) 18D {078, 4.77)

MKAS1E S0 mebid ] 63032129 3314,81) 1.30 (0S4 3 30}

Oz {ul]) for MIC 8518

ME-05]8 Al Domea 25 147.7¢100.5, 217.0) 103.7 {775, 135 6) 1.42 (0.0, 22%)

ME-USIZ ID0 mebid [ 155.1 {725, 331.5) 450 (222 20.1) 3.44 (140, 8.46)

ME-QSIE 200 mghid 7 1326 (985, 335.8) 1124 {784, 161.1) 1.52(1.01,261)

MEOSIS 40 mebid .} 2392 (1502, 381 D) 1417 (8785,224.1) LD (1.12,254)

MEQSIE 500 mebid 5 B57.7 (163, 280 6) 159131 [718,353.9 043 (D07,2.41)

T Geamenic mean ratio (GMR) i the citin of Zrometric mesn of PK parxmeters from Cakurt 1 sairjects at Week 2 of the
combinstion fhrrapy phase (Put II) w. thise oo Day 10 of the monoiieyapy phase (Part I); €1 waz cakuobied bawd va te
paied ¢ dixtcibotion

Note: ME-D51X uas adminizered wifk tenofosic (TFV) and lamivadine (3TC) ix Part IT; ME-D51X was admixistraed slone in
Partl

N =Numbey of patisnts who had intervive PE dats 31 both Week 2 of Part Tl and Day 10 of Paot 1 in the testnsnt proop.

Table 7. Summary of Effects of MK-0518 Versus Efavirenz on Lamivudine PK Parameters

Tre I N l G i Mean (80% CT) GMR {20% CD'
ATC, ., (ap-hrml) for Lamirmliee
MEK-051% all dases 22 12714.1 {11224.1_ 33401.5) 14D (0.85, 207)
MEJSIZID0O mgbid 5 110287 (306312, 17352.7) 13p{a77,221)
MEK-OSIZ200 mehid [ 12257 3 (J0501.6, 15592.9) 142054 214}
MEQSIZ4A0 mxbid s 14162.1 (10016 G, 12543 %) 1556{059, 245)
ME-Q5)2 800 mzbid 4 118500 (7627 A, 1%268.3) 1314078, 2.19)
Biavieor 500 mgz gd_ 4 90747 {55D4.2, 11342 D)
Con (ag/ml} oy Lamivadine
ME-0512 all dases 2 2D07.% (12317, 2200 9) 120 (093,147
MK ASIE 10 mghid 5 20414 (1591 4, 251X 5) 1224093, 1.60)
MEQSIZ2D0 mpr b it 5 19363 16457, 2276 9) 1.16{051, 1.485)
MEO512 400 mehid 1] 21234 (16933, 2816 0} 1.30p{ab5p, 172}
ME-05)% 800 mzbid 4 JAI3 4 (1477 S, 2250 9) 1000 8S 139}
Eivireer 500 mp g d. 4 16763 (1369.1,2052 3)
Ciur ng/ml) for Lamiveline
ME-0512 all dases 22 925(71.2,121) 111 (027, 4.61)
MK G512 100 mzhbid s 701 (34D, 100.5) 0.34{02D, 353)
MEOSIZ2200 mphid 5 94.3 (771, 115.4) 1.13{02% 45D)
MEA512 40D mz bid 5 132.0¢{51.1, 34D} 153{03D, £.45)
MEASIE 00 mebhid 4 21.5{325,X44) 492020, 4.8D)
Hiwvi 500 mp nid 4 1340631 12276)
'm“r@m)hﬂl tin of srometric mean of lrmivadine PE mrsnsier of ME-D512 tose proap vs. efavinens.

Eroog.

Natr: ME-D512 and efaviren (EFV) were adminintsrd with tzxoiovk {TFV) and lanivaline (GTC).
N =Number af patirnix in the tremtment grasp.

The population pharmacokinetic portion of the report will be reviewed in a separate PPK study report.
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PHARMACOKINETIC/PHARMACODYNAMIC RELATIONSHIP ANALYSIS:

Part |, Monotherapy:

Table 8. Correlation Between MK-0518 Intensive PK Parameters and Antiretroviral Effects
(Cohort I; Monotherapy Phase)

Charge Fram Raveline in Log,, BTV ENA Siope of Lop;, HIV RNA Decrease
©On Day 10 {Dxy 2 to Dy 8)
PE Paxamwter Coorelatian! | F-Vilr Carelatim! | p-Valsr
Pearsan’s Cryvelation
AUC, ;. 0221 D25% 021m 0262
Com 0133 D352 -0.a5% D_7X%2
Ciae 0431 oz 0520 D004
Spearman’s Rank Corvelstion
AUCe 1 D112 0572 0035 DB5S
Com 0009 D515 0103 D6a2
He™ -0.40% D031 0503 0.005
1 Pearmn’s cnrelation coefioient md Spesron' cank oorelation corficient me etwesn -1 and 1.
A nrpative cooelatian indicatrs that 2o incepase in PK perametry keads to an incress in amtivetroviral effect; & positive
corelation indir s that sx inryrsce in PK parametsy Inads tm a decyegce in snticetroviral effict; yem amrehdion indicates no
i of L

Figure 7. Change From Baseline in Log10 HIV RNA on Day 10 Versus MK-0518 AUC0-12hr
on Day 10 (Cohort I; Monotherapy Phase)
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PHARMACOKINETIC/PHARMACODYNAMIC RELATIONSHIP ANALYSIS:

Part I, Monotherapy:

Table 8. Correlation Between MK-0518 Intensive PK Parameters and Antiretroviral Effects
(Cohort I; Monotherapy Phase)

Chassge From Baselive in Log,, HIVENA - Slope ui Log, HIV RNA Detreata
Oz Day 18 (Day 2 to Day 8)
PE Pasameter Conelation! i p-Value Coaslation! pVsine
Pearson’s Correlation
AUC -0.221 8259 £.23¢ 9,262
Crean -D.183 6332 D055 8,782
Coze ~B.431 2022 £.329 S04
Spearann’s Rank Correlation
ACyazm -0.132 2572 B036 2.853
T ~0.05% B.816 8 0.303 0802
| Coe -0.408 3031 £.503 0.008

! Pearsons comrelation cosfficient and Spearmum’s rank correlation cpeffivient are betwaen - and 1.

A pegative corralarion ndicates that an fncresse in PK parameter Jeads 1o at increnss o astivewovinal affect; a potitive
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Figure 7. Change From Baseline in Log10 HIV RNA on Day 10 Versus MK-0518 AUCO0-12hr
on Day 10 (Cohort |I; Monotherapy Phase)
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Figure 10. Slope of Log10 HIV RNA Decrease Between Day 2 and Day 8 Versus MK-0518 Cmax
on Day 10 (Cohort |; Monotherapy Phase)
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Figure 11. Change From Baseline in Log10 HIV RNA on Day 10 Versus MK-0518 C12hr on Day 10
{Cohort I; Monotherapy Phase)
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Figure 12. Slope of Log10 HIV RNA Decrease Between Day 2 and Day 8 Versus MK-0518 C12hr
on Day 10 (Cohort I; Monotherapy Phase)
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CONCLUSIONS AND DISCUSSION:

Efficacy

MK-0518 at all studied doses (100, 200, 400, and 600 mg b.i.d.) administered for 10 days monotherapy to
treatment naive patients with HIV infection has superior antiretroviral activity compared to placebo. It was
not possible to distinguish among the MK-0518 doses studied based on efficacy data over 10 days of
monotherapy.

MK-0518 at all studied doses (100, 200, 400, and 600 mg b.i.d.) doses in combination with TFV and 3TC
in treatment naive patients with HIV infection provides potent, rapid and durable antiretroviral efficacy in
treatment naive patients with HIV infection. MK-0518 at all studied doses in combination with TFV and
3TC had comparable antiretroviral efficacy compared with EFV in combination with TFV and 3TC at both
Week 24 and Week 48. MK-0518 at all studied doses in combination with TFV and 3TC achieved viral
suppression (HIV RNA <50 copies/mL) earlier than those receiving EFV in combination with TFV and
3TC. it was not possible to distinguish among the MK-0518 doses studied based on the 48-week efficacy
data.

Pharmacokinetics

As observed in healthy subjects, the PK variability is quite iarge for MK-518 in HIV patients.

The plasma levels of MK-0518 are higher in combination with tenofovir and lamivudine than for MK-0518
alone, which is consistent with the findings in a Phase | drug interaction study with tenofovir in healthy
volunteers, which demonstrated that MK-0518 exposure were higher when MK-0518 was coadministered
tenofovir. 3TC is predominantly renally eliminated via active organic cationic secretion, and has not been
reported to inhibit UDP glucuronosyltransferases (UGTs). Thus, the increase in MK-0518 exposure in Part
il is likely a result of MK-0518 interactions with tenofovir and not 3TC. The pharmacokinetic properties for
3TC coadministered with MK-0518 and tenofovir are similar for 3TC coadministered with EFV and
tenofovir.

81



PK/PD Relationships:

The analysis suggested a possible association between the short-term antiretroviral activity of MK-0518
and the corresponding C12hr value on Day 10 (nominal p-values <0.05 for Pearson’s and Spearman
correlations). However, all doses of MK-0518 were associated with potent antiretroviral effect and it is not
possible to differentiate between the studied doses on the basis of antiretroviral activity. All patients
receiving MK-0518 had substantial declines in HIV RNA by Day 10 including the 3 patients with trough
concentrations of <33 nM:; all of these 3 patients achieved either HIV RNA <400 copies/mL or a >2 log10
decline in HIV RNA by Day 10.
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Protocol 005 (Phase 2 study in treatment experienced patients)

TITLE: Multicenter, Double-Blind, Randomized, Dose-Ranging, Placebo-Controlled Study to
Evaluate the Safety, Pharmacokinetics, and Antiretroviral Activity of MK-0518 in Combination
With an Optimized Background Therapy (OBT), Versus Optimized Background Therapy Alone, in
HIV-infected Patients With Documented Resistance to at Least 1 Drug in Each of the 3 Classes
of Licensed Oral Antiretroviral Therapies

OBJECTIVES: The primary objective was to evaluate the antiretroviral activity, safety and tolerability of
MK-0518 given b.i.d. at the studied doses compared to placebo, each in combination with OBT for 24
weeks. The secondary objectives included the evaluation of dose-response relationship for MK-0518
given b.i.d. in combination with OBT, as measured by safety and efficacy parameters.

STUDY CENTERS: Thirty-one centers participated in this study. Fifteen of these study centers were in
the United States; 13 were in Europe (Belgium, France, Germany, Great Britain, ltaly, Spain, and
Switzerland); 2 were in Americas (Brazil and Mexico); and 1 was in Asia (Malaysia).

SUBJECTS AND STUDY DESIGN: This multi-center, double-blind, randomized, dose-ranging,
placebo-controlled study enrolied treatment-experienced HIV-infected patients who had failed
therapy, to evaluate the safety, tolerability, pharmacokinetics, and efficacy of MK-0518 given
b.i.d. at the studied doses (200, 400 and 600 mg b.i.d.) compared with placebo, each in
combination with OBT. These patients had failed therapy, as documented by HIV RNA >5000
copies/mL and documented resistance to at least 1 drug in each of the 3 classes of licensed oral
ARTs (NRTI, NNRTI, and PI) at screening. Because preliminary pharmacckinetic data suggested
that co-administration of MK-0518 with atazanavir (ATV) increases overall drug exposure to MK-
0518, there were 2 sub-studies depending on whether ATV was included in the OBT: patients
who received non-ATV-containing OBT were enrolled in Sub-study A and patients who received
ATV-containing OBT were enrolled in sub-study B. The study design allowed the evaluation of
potential effects of different MK-0518 exposures on safety, tolerability, and efficacy of the
treatment regimen.

When the MK-0518 dose of 400 mg b.i.d. was selected for Phase I, the protocol was amended
(28-Feb-2006) to switch all patients who had completed at least 24 weeks of double-blind phase
(DB) to receive open-label MK-0518 (open-label phase; OL). The study also had an open-label
post virologic failure arm (OLPVF) for those patients who experienced virologic failure during DB
or during OL. Under the original protocol, patients in this OLPVF arm received MK-0518 600 mg
b.i.d. In the protocol amendment, all patients in the OLPVF arm received MK-0518 400 mg b.i.d.

Study drug was taken with or without food.
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Study Design

# The Schema applies 1o both Substudy A aud Subatady B,

Patient Baseline Characteristics (Studies A and B Combined)
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Frimw e ol ARTs mrdios {rangx)
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FORMULATION: MK-0518, fina! poloxamer formulation tablets 200 mg and 400 mg and matching
placebo tablets.

SAMPLE COLLECTION: Population pharmacokinetic (PK) sampling was performed for all
patients in the double blind treatment arms, the open-label treatment post virologic failure
treatment arm, and the open-label MK-0518 treatment arm. For the blinded and open-label post -
virologic failure treatment arms the samples were collected at Weeks 2, 4, 8, 12, 16, and 24.
Samples at Weeks 4, 8, 16, and 24 were collected irrespective of time of dose. Samples at
Weeks 2 and 12 were collected pre-AM dose. For the open-label MK-0518 treatment arm,
samples were collected at Weeks 32, 40, 60, 84, and 96; all collected irrespective of time of dose.
At open-label Weeks 48 and 72, the sample was collected pre-AM dose.
ASSAYS: Plasma samples were analyzed at - : for
MK-0518 concentrations. A validated HPLC-MS/MS assay was used for plasma MK-0518

<

MU e oy

PHARMACOKINETIC DATA ANALYSIS: A population pharmacokinetic analysis was performed on the
MK-0518 concentration data collected during blinded treatment by
The results were reported separately.
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EFFICACY RESULTS:

Table 1. Change From Baseline in HIV RNA (Log10 Copies/mL) at Week 24 — (Observed
Failure Approach for Data Summary / Treatment Related Discontinuation = Failure
Approach for p-Values)

(Sub-study A; Double-Blind Phase)
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Figure 1. Change From Baseline in Log10 HIV RNA (95% Cl) Over Time —
Observed Failure Approach (Sub-study A; Double-Blind Phase)
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Table 2. Change From Baseline in HIV RNA (Log10 Copies/mL) at Week 24 — (Observed
Failure Approach for Data Summary / Treatment-Related Discontinuation = Failure
Approach for p-Values)

(Sub-study B; Double-Blind Phase)
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Figure 2. Change From Baseline in Log10 HIV RNA (95% CIl) Over Time —
Observed Failure Approach (Sub-study B; Double-Blind Phase)
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Table 3. Efficacy Response at Week 24 by Sub-study — Non-Completer=Failure Approach / Observed

Best Available Copy

Failure Approach (Sub-studies A and B Combined; Double-Blind Phase)

A
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Figure 3. Change From Baseline in Log10 HIV RNA (95% Cl) Over Time -- Observed Failure

Approach (Sub-studies A and B combined; Double-Blind Phase)
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SAFETY RESULTS: MK-0518 at the studied doses (200, 400, and 600 mg b.'i.d.) in treatment-
experienced patients with HIV infection was generally well tolerated over 48 weeks. See details in
Medical Officer’s review.

PHARMACOKINETIC RESULTS:

The population pharmacokinetic (PPK) portion of the report will be reviewed in a separate PPK study

report. See Pharmacometrics review.

88




CONCLUSIONS AND DISCUSSION:

Efficacy

The results from this Phase Il dose-ranging study in HIV-infected, treatment-experienced patients failing
antiretroviral therapies, with documented triple-class resistant virus, demonstrate that MK-0518, at all
doses studied (200, 400, and 600 mg b.i.d.), in combination with OBT, had a favorable safety profile and
provided superior antiretroviral efficacy, in comparison with placebo in combination with OBT at Week 24.
There was no evidence of dose-related toxicity, and it was not possible to distinguish among the MK-0518
doses studied based on efficacy parameters. There is no evidence of a different treatment effect between
sub-study A without atazanavir and sub-study B with atazanavir.
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Protocol 006

TITLE: A Randomized, Double-Blind, Placebo-Controlled, 2-Period Study to Evaluate the Influence of
Atazanavir on a Single Dose of MK-0518 in Healthy Male Subjects

OBJECTIVES: To evaluate the effect of coadministration of atazanavir and MK-0518 on the plasma
pharmacokinetic profile of MK-0518 (e.g., AUCq.., Ci21r, Cmax) @nd to evaluate the safety and tolerability
of multiple doses of atazanavir coadministered with a single dose of MK-0518

SUBJECTS AND STUDY DESIGN: This was a randomized, double-blind, placebo-controiled, 2-period
study in young, healthy, male subjects. In Period 1, 12 subjects received a single 100 mg oral dose of
MK-0518 (N=10) or placebo (N=2). This was followed by at least a 4-day washout period prior to the start
of Period 2. In Period 2, the same 12 subjects received 400 mg oral doses of atazanavir once daily for 9
days. On Day 7, subjects received their daily dose of atazanavir in combination with a 100 mg single oral
dose of MK-0518 or placebo. Atazanavir was administered in an open-labeled fashion, while MK-0518
was administered in a double-blind fashion. The same 2 subjects in each period received placebo versus
MK-0518.

All doses of study drug were administered following a moderate-fat meal. On days of pharmacokinetic
samplings, the meal was administered ~30 minutes prior to dose and ingested within ~25 minutes. The
dose was administered within ~5 minutes after completion of the meal.

INVESTIGATORS AND STUDY LOCATIONS:

e e e e e

FORMULATION: MK-0518, Phase [ lactose formulation tablets 100 mg, placebo MK-0518 (100 mg
image) tablets, REYATAZ 200mg capsules

SAMPLE COLLECTION: Serial blood samples were obtained for plasma concentrations of MK-
0518 at pre-dose and at 0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 12, 16, 24, 32, 48 and 72 hours postdose.

ASSAYS: Validated HPLC-MS/MS assays were used for plasma MK-0518 concentrations. The

5

PHARMACOKINETIC DATA ANALYSIS: Plasma concentrations of MK-0518 were used to calculate
pharmacokinetic parameters including AUC 4., Cimax, C121r, Trmax, @nd apparent t,, for each subject in the
presence or absence of multiple doses of atazanavir. Geometric mean ratios (MK-0518 + atazanavir/MK-
0518) and associated 90% confidence intervals (Cls) of primary plasma MK- 0518 PK parameters (C1zn,
Crmax, and AUC g .)) were calculated for treatment comparisons.
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PHARMACOKINETIC RESULTS:

Best Available COPY

Figure 1. Arithmetic Mean MK-0518 Plasma Concentrations Following a Single Oral Dose of 100 mg MK-
0518 With or Without Multiple Oral Doses of 400 mg Atazanavir Once-Daily to Young, Healthy, Male
Subjects (Inset: semilog scale) '
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Table 1. Comparison of MK-0518 Plasma Pharmacokinetics for Young, Healthy, Male Subjects
Administered Single Oral Doses of 100-mg MK-0518 with or without Pre- and Coadministration of 400-mg
Atazanavir Daily
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Table 2. Individual MK-0518 Pharmacokinetics and Summary Statistics Following a Single Oral Dose of
100 mg MK-0518 With or Without Multiple Oral Doses of 400 mg Atazanavir Once-Daily to Young,
Healthy, Male Subjects

Cram, M - AUCs.... pMehr Cruas, 01 Taw, br tys ¢, hr ty B, br
AN Y B AP A B A A B AB A B B A B A B
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g3 g 183 L1z 247 330 8 Al 147 216 228 4.5 28 ND DE2 3.3 45
84 A 493 L8t 1433 5.83 282 £.73 1.39 422 pasg 38 ~3.0 ND XD 32 24
£5 3.6 162 ise 2.3 587 138 22 m $.59 £2 18 38 ND ND 33 pXol
86 3890 27 1.87 TR 3,7¢ 2.1 186 1.3 158 40 30 18 p1a) ND 1.8 3.3
87 3531 734 Q73 FRE:1S 8353 1.7 383 1.80 282 39 kX 30 L3 ND $2 25"
£ 3150 153 7.53 1L33 732 1352 126 332 P38 48 28 20 142 039 &3 .5
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Figure 2. Individual MK-0518 C 2, Ratios [MK-0518 Coadministered with Atazanavir (A) / MK-0518
Administered Alone (B)] with Geometric Mean Ratio and 90% Confidence Interval Following a Single Oral
Dose of 100-mg MK-0518 With or Without Multiple Oral Doses of 400-mg Atazanavir Once-Daily to
Young, Healthy, Male Subjects (n=10)
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Figure 3. Individual MK-0518 AUCG-« Ratios [MK-0518 Coadministered with Atazanavir (A) / MK-0518
Administered Alone (B)} with Geometric Mean Ratio and 90% Confidence Interval Following a Single Oral
Dose of 100-mg MK-0518 With or Without Multiple Oral Doses of 400-mg Atazanavir Once-Daily to
Young, Healthy, Male Subjects (n=10)
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Figure 4. Individual MK-0518 Cmax Ratios [MK-0518 Coadministered with Atazanavir (A) / MK-0518
Administered Alone (B)] with Geometric Mean Ratio and 90% Confidence Interval Following a Single Oral
Dose of 100-mg MK-0518 With or Without Multiple Oral Doses of 400-mg Atazanavir Once-Daily to
Young, Healthy, Male Subjects (n=10)
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SAFETY RESULTS: MK-0518 was generally well tolerated in young, healthy male subjects. No serious
clinical adverse experiences were reported and no subject discontinued because of an adverse
experience. Nine (9) subjects reported a total of 12 clinical adverse experiences, 8 of which were judged
by the investigator to be related to study therapy. None of the adverse experiences reported occurred in
subjects treated with MK-0518 alone. Elevations in total serum bilirubin were reported in some subjects
afterinitiation of atazanavir administration and were judged by the investigator to be related to study
therapy. Hyperbilirubinaemia is a known adverse experience of atazanavir, consistent with the label for
this drug. All adverse experiences reported were transient and rated mild to moderate in intensity.

DISCUSSION AND CONCLUSIONS: With co-administration of 400 mg atazanavir once daily for 9 days,
the Ciane geometric mean ratio for (MK-0518 + atazanavir/MK-0518) was 1.95 with a corresponding 90%
confidence interval of (1.30, 2.92). The AUC,... geometric mean ratio (MK-0518 + atazanavir/MK-0518)
was 1.72 with a corresponding 90% confidence interval of (1.47, 2.02), while the C,., geometric mean
ratio was 1.53 with a corresponding 90% confidence interval of (1.11, 2.12).

Atazanavir inhibits CYP3A and UGT1A1at clinically relevant concentrations. Because MK-0518 is
metabolized primarily by glucuronidation via UGT1A1, atazanavir may affect the pharmacokinetic profile
of MK-0518. The study results confirmed that multiple doses of atazanavir increased plasma levels of MK-
0518 (AUCO.m, Cmax: and C12 hr)-

The upper bound of 90% CI of MK-0518 AUC ratios was 2.02 (~2.0) and a few individual MK-0518 AUC
ratios were slightly above 2.0.

We agree with the applicant proposal that raltegravir exposure changes up to a 2-fold increase in
exposure (AUC) for safety and a 60% decrease (equivalent to geometric mean ratio of 0.4) in
trough concentration (C., 1) for efficacy are not clinically relevant based on available clinical
experience.

In treatment experience HIV-1 patients, ritonavir boosted atazanavir regimen is recommended. Thus
there is little clinical relevance of this study with regard to MK-0518 indicated patient population.

See Study 010 for drug interaction resuits from MK-0518 and atazanavir/ritonavir.
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Protocol 007

TITLE: A Sequential, 3-Part Study: Part | - An Open-Label, 4-Period, Partially Randomized, Crossover
Study to Investigate the Pharmacokinetics of Single Oral Doses of 3 New Formulations of MK-0518 in
Healthy Male Volunteers; Part | — A Double-Blind, Randomized, Placebo-Controlled, Single Oral Dose
Study to Assess the Safety, Tolerability, and Pharmacokinetics of MK-0518 in Healthy Female
Volunteers; and Part Il — An Open-Label, Randomized, Crossover Study to Assess the Effect of Food on
the Pharmacokinetics of a Single Oral Dose of the MK-0518 Poloxamer Formulation

OBJECTIVES: Part I: To evaluate and compare, at the 400-mg dose level, the pharmacokinetic profiles
of 3 new tablet formulations and the Phase | tablet in healthy male volunteers; Part II: To evaluate the
safety, tolerability and pharmacokinetics of a single 400-mg oral dose of the MK-0518 Phase | tablet in
healthy female volunteers; Part lll: To evaluate the effects of a high-fat meal on plasma pharmacokinetics
of a single 400-mg oral dose of the MK-0518 poloxamer tablet

SUBJECTS AND STUDY DESIGN: This was a sequential, 3-part study.

Part | was an open-label, single-dose, 4-period, crossover study in young, healthy, male subjects. Fifteen
subjects each received 4 treatments (Treatments A, B, C, and D) in a partially randomized order. In the
first period (Period 1), all 15 subjects received Treatment A, consisting of a 400-mg single oral dose of the
MK-0518 poloxamer formulation tablet. In Periods 2, 3, and 4, all 15 subjects each received Treatments
B, C, and D in a randomized, balanced, crossover manner. Treatment B consisted of a 400-mg single oral
dose of the MK-0518 calcium phosphate formulation tablet. Treatment C consisted of a 400-mg single
oral dose of the MK-0518 Phase Il lactose formulation tablet. Treatment D consisted of a 400-mg single
oral dose of the Phase | lactose formulation tablet. All doses were administered in the fasted state. There
was at least a 4-day washout between each treatment period with the interval starting from dose
administration of the previous period.

Part Il was a double-blind, randomized, placebo-controlled, single-dose study in young, healthy, female
subjects. Eight subjects were randomly assigned to receive a single oral dose of either 400-mg MK-0518
Phase | lactose formulation (N=86) or placebo (N=2). Doses were administered in the fasted state.

Part lil was an open-label, single dose, partially randomized, 3-period, crossover study in young, healthy,
male subjects. In Periods 1 and 2, 8 subjects received a 400-mg single oral dose of the MK-0518
poloxamer formulation in both the fed and fasted state in a randomized, balanced, crossover manner. In a
fixed third period (Period 3), the same 8 subjects received an 800-mg single oral dose of the MK-0518
poloxamer formulation in the fasted state. There was at least a 4-day washout between each treatment
period with the interval starting from dose administration of the previous period.

INVESTIGATORS AND STUDY LOCATIONS:

FORMULATION: MK-0518 Phase I poloxamer tablets (400 mg), calcium phosphate tablets (400 mg),
Phase Il lactose tablets (400 mg), and Phase | lactose tablets (100 mg).

SAMPLE COLLECTION: Serial blood samples were obtained for plasma concentrations of MK-
0518 at pre-dose and at 0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 12, 16, 24, 32, 48 and 72 hours postdose.

ASSAYS: Validated HPLC-MS/MS assays were used for plasma and urine MK-0518
concentrations. The lower limit of quantitation (LLOQ) for the plasma assay was )

J ¢
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PHARMACOKINETIC DATA ANALYSIS:

The plasma pharmacokinetic profile (e.g., C12 hr, AUCO-=, Cmax, Tmax, and apparent t}2) of
MK-0518 was calculated for each subject after a singie-dose of MK-0518.

PHARMACOKINETIC RESULTS:
Part 1:
Figure 1. Arithmetic Mean MK-0518 Plasma Concentration Profiles Following Single Dose

Administration of 400 mg of the Lactose, Calcium Phosphate, and Phase | Poloxamer Formulations of
MK-0518 to Young, Healthy, Male Subjects (Fasted) (inset: semilog scale)
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Table 1. Geometric Means and Corresponding Confidence Intervals for MK-0518 Plasma Concentration
Profiles Following Single Dose Administration of 400 mg of the Lactose, Calcium Phosphate, and Phase |
Poloxamer Formulations of MK-0518 to Young, Healthy, Male Subjects (Fasted)
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Figure 2. Arithmetic Mean MK-0518 Plasma Concentration Profiles Following Single Dose
Administration of 400 mg of the Phase | Lactose Formulation of MK-0518 to Young, Healthy, Male and
Female Subjects (Fasted) (inset: semilog scale)
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Table 2. Geometric Means, Geometric Mean Ratios, and Corresponding Confidence Intervals
Following Single Dose Administration of 400 mg of the Phase | Lactose Formulation of MK-0518 to
Young, Healthy, Male and Female Subjects (Fasted)
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Part lll:

Figure 3. Arithmetic Mean MK-0518 Plasma Concentration Profiles Following Single Dose
Administration of 460 mg or 800 mg of the Phase | Poloxamer Formulation of MK-0518 to Young,
Healthy, Male Subjects (Fasted or Fed) (inset: semilog scale)

10000

100600 :

% 1008
& 8000 -

g w ~
“
@
9 6000 - W\ ]
5 ==
© , e f
£ 24 .38 48
P
. ~o— 400 mg Fasted
w© - —— 400 mg Fed
0 ~m 800 mg Fasted
¥
=

Time, brs

Table 3. Geometric Means, Geometric Mean Ratios, and Corresponding Confidence Intervals Following
Single Dose Administration of 400 mg or 800 mg of the Phase | Poloxamer Formulation of MK-0518 to
Young, Healthy, Male Subjects (Fasted or Fed)
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SAFETY RESULTS: MK-0518 was generally well tolerated in young, healthy, male and female subjects.
No serious clinical or laboratory adverse experiences were reported and no subject discontinued because
of an adverse experience.
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DISCUSSION AND CONCLUSIONS:

Part | of this study examined the plasma pharmacokinetics of MK-0518 in young, healthy, male subjects
after the administration of a 400 mg single dose each of 3 candidate Phase I MK-0518 formulations, and
compared the pharmacokinetics to that obtained after the administration of the Phase | Lactose
formulation of MK-0518.

The phase | poloxamer formulation had Cmax value that was on average less than half that of the Phase
| lactose formutation. Relative to the Phase I lactose formulation, Tmax was modestly longer for the
poloxamer formulation. The phase | poloxamer formulation had the lowest peak-to-trough ratio thus was
selected for further studies. But this is not the final clinical and to-be-marketed formulation.

In Part Il of the study, plasma pharmacokinetic parameters were obtained in young, healthy, female
subjects after administration of 400 mg single dose of MK-0518 Phase | lactose formulation and
compared with the corresponding data obtained in young, healthy, male subjects from Part |. Overall
exposure to MK-0518 (assessed through comparison of AUCO-< values) was similar in females
compared to males. C12 hr values were 58% lower in females compared to males, although there was no
clinically meaningful difference at 24 hours postdose. Cmax values were 27% higher in females
compared to males.

In Part i of the study, the effect of a high-fat meal on plasma pharmacokinetics of a 400-mg single dose
of the MK-0518 phase | poloxamer formulation administered to young, healthy, male subjects was
assessed, and the plasma pharmacokinetics of an 800-mg single dose of MK-0518 phase | poloxamer
formulation were characterized. There was no significant effect of food on the pharmacokinetics of MK-
0518 phase | poloxamer formulation. AUC0-=, C12 hr, and Cmax were simitar for fasted versus fed.
Tmax was slightly longer for a 400 mg dose of MK-0518 phase | poloxamer formulation in the presence of
food compared to fasted dosing (median Tmax was 2.5 hours for fasted and 4.5 hours for fed). Mean
plasma pharmacokinetic parameters for the 800 mg MK-0518 phase | poloxamer formulation (fasted)
were increased by roughly 1.5-fold over a 400 mg fasted dose.
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Protocol 008

TITLE: An Open-Label, 3-Period Study to Evaluate the 2-Way Interaction of MK-0518 and Tenofovir in
Healthy Male Subjects

OBJECTIVES: To evaluate the effect of coadministration of tenofovir and MK-0518 on the plasma
pharmacokinetic profile of MK-0518 (e.g., AUCq..., Ci2 b, Cmax) and to evaluate the safety and tolerability
of multiple doses of tenofovir coadministered with multiple doses of MK-0518

SUBJECTS AND STUDY DESIGN: This was an open-label, 3-period study in young, healthy, male
subjects. Ten subjects each received MK-0518 and tenofovir in an open-label fashion. In Period 1, all
subjects were administered oral doses of 400 mg MK-0518 every 12 hours for 4 days except on Day 4
where only the morning dose of MK-0518 was given. In Period 2, the same 10 subjects were
administered 300 mg tenofovir disoproxil fumarate once daily for 7 days. In Period 3, all 10 subjects
received a combination of tenofovir disoproxil fumarate (300 mg once daily) and MK-0518 (400 mg twice
daily) for 4 days. Period 3 began immediately after Period 2. All doses were administered in an open-label
fashion. )

All doses of tenofovir disoproxil fumarate were administered with food except for Day 4, in which case,
subjects fasted for 8 hours prior to dosing. All morning doses of MK-0518 were administered with food
except for the Day 4 morning dose, in which case subjects fasted for 8 hours prior to dosing. Evening
doses of MK-0518 were administered without regard to food.

INVESTIGATORS AND STUDY LOCATIONS:

FORMULATION: MK-0518, Phase | poloxamer formulation tablets 400 mg, placebo MK-0518 (400 mg
image) tablets, Viread

SAMPLE COLLECTION: Serial blood samples were obtained for plasma concentrations of MK-
0518 at pre-dose and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10 and 12 hours postdose. Serial blood samples
were obtained for serum concentrations of tenofovir at pre-dose and at 0.5, 1, 2, 3, 4, 6, 8, 12 and
24 hours postdose.

ASSAYS: Validated HPL.C-MS/MS assays were used for plasma MK-0518 concentrations. The
lower limit of quantitation (LLOQ) for the plasma assay was j

<

{
Serum samples were analyzed for tenofovir concentrations at the contract laboratory
— - ] by an LC/MS/MS assay. The lower limit of A
oua\nﬁit‘ation (LLOQ) for the tenofovir assay was ———and the linear calibration range was ~—

PHARMACOKINETIC DATA ANALYSIS: Plasma concentrations of MK-0518 were used to calculate
pharmacokinetic parameters including AUC o.12r, Cinaxs C12hr, Tmax» @nd apparent t, for each subject in the
presence or absence of multiple doses of tenofovir. Geometric mean ratios (MK-0518 + tenofovir/MK-
0518) and associated 90% confidence intervals (Cls) of primary plasma MK-0518 PK parameters (C12n,
Crnax, @and AUC_)) were calculated for treatment comparisons.

The serum pharmacokinetic parameters of tenofovir (e.g., Caanr, AUCq.24n, Crmax) in the presence and
absence of MK-0518 were calculated for each subject. Geometric mean ratios (tenofovir + MK-
0518/tenofovir) and associated 90% confidence intervals (Cls) of primary serum tenofovir PK parameters
(Caan, Crnax, and AUC..,)) were calculated for treatment comparisons.
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PHARMACOKINETIC RESULTS:

Figure 1. Arithmetic Mean MK-0518 Plasma Concentrations Foliowing Multiple Doses of 400 mg MK-0518
Twice-Daily With or Without Coadministration of Multiple Doses of 300 mg Tenofovir Disoproxil Fumarate -

Once-Daily to Young, Healthy, Male Subjects (Inset: semilog scale)
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Table 1. Comparison of MK-0518 Plasma Pharmacokinetics for Young, Healthy, Male Subjects
Administered Multiple Doses of 400 mg MK-0518 Twice-Daily With or Without Coadministration of
Multiple Doses of 300 mg Tenofovir Disoproxil Fumarate Once-Daily

(MK-0518 + Tenofovit)y
Pharmncokinetic MEK.-0518 + Tenofovir ME-0318 MK-0518
Parameter I | oM [95% ClforGM| GM |95% Clfor GM | GMR |90% CLfor GMR | MSE'
Ciaye (oMY o | 1464 | (885,242.4) | 1423 | (86.0,23535) | 1.03 {0.73, 1.45) 0.153
AUCenn My | 9 | 1535 | (9.79,2407) | 1029 | (6.36,16.13) | 149 (1.15,1.94) 0.091
cm (M- o | a7t | 8775 | 287 | 75470 | 164 {1.16,2.32 0.157
Tese {hr) 9 | apf 1,58 1.0 03, 1.8

values,
! Median reported for Tpe

differenca,

T Mean squate sixor on Jog-senle,
¢ Geomstric mean computetl frons least squares estimate from an ANOVA performed on the natural-log transformed

GM = Geometric mean; LI = Confidence interval; GMR = Geometric meaa ratio.

F Hodges-Lehman estimate of medion treatment difference with comresponding 90% CI for frue median freatment

101




Best Available Copy

Table 2. Individual MK-0518 Plasma Pharmacokinetics and Summary Statistics Following Muitiple Doses
of 400 mg MK-0518 Twice-Daily With or Without Coadministration of Multiple Doses of 300 mg Tenofovir
Disoproxil Fumarate Once-Daily to Young, Heaithy, Male Subjects

Cox. oM AUCq 134, uMehr Com, pM.
AN A B AR A B AB A B

T br
B
118 15| nz1| om 1032 55| 121 194 187 1 15 10
117 | 3281 | 1627 | 202 2904| 1780 171 £51 553 1.54 30 15
118 41| 7| 055 11.09 605 183 3.67 1.90 193 30 10
120 545 | 1091 | 050 402 342 118 147 105 1.40 15 15
121 | 2417 | 1433 | 168 2380 1361 175 299 467 193 30 15
122 | 1735 | 1235| 140 2323| 1552| 150 845 423 200 20 30 1.0
123 | 1247 | 184 | 105 2748 74| 355 9.40 170 553 20 40
124 | 2351 | 1199 | 196 1384 1189 116 331 162 126 40 20
10
18
10
15

125 3922 | 59%9 055 1685 22807| 076 344 737 074 30 20
AM 13862 | 1743 — 17.74 1176 — 5.69 344 - 28 —
SD 1227 | 1612 - 851 592 - 320 213 — 13§ -

Med 1735 | 1199 — 1685 1189 - 544 262 - 30
oMt 1484 | 1423 103 1535 1029| 148 LX) 287 1.64 —
A: 480-mg MK 0518 q12 hr + 308 -mg tenofovir disoproxil fumarate gDay x 4 days.

B: 400-mp MK-QO51E q12 br x 4 days.

AN = Allocation Number; AM = Arthmetic Mean; SD = Standard Deviation; Med =Median; GM = Geometric Mean.
¥ For T, represents Hodges Lebman estimate of medizn treatment difference.

1 Based on Jeast squares mean from an ANOVA pesfonned oa the mutural log transformed valoes.

Figure 2. Individual MK-0518 C, Ratios (MK-0518 Coadministered With Tenofovir/MK-0518
Administered Alone) With Geometric Mean Ratio and 90% Confidence Interval Following Multiple Doses
of 400 mg MK-0518 Twice-Daily With or Without Coadministration of Muitiple Doses of 300 mg Tenofovir

Disoproxil Fumarate Once-Daily to Young, Healthy, Male Subjects (n=9)
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Figure 3. Individual MK-0518 AUC, 121 Ratios (MK-0518 Coadministered With Tenofovir/MK-0518
Administered Alone) With Geometric Mean Ratio and 90% Confidence Interval Following Multiple Doses
of 400 mg MK-0518 Twice-Daily With or Without Coadministration of Multiple Doses of 300 mg Tenofovir

Disoproxil Fumarate Once-Daily to Young, Healthy, Male Subjects (n=9)
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Figure 4. Individual MK-0518 Cmax Ratios (MK-0518 Coadministered With Tenofovir/MK-0518
Administered Alone) With Geometric Mean Ratio and 90% Confidence Interval Following Multiple Doses
of 400 mg MK-0518 Twice-Daily With or Without Coadministration of Multiple Doses of 300 mg Tenofovir

Disoproxil Fumarate Once-Daily to Young, Healthy, Male Subjects (n=9)

Ratio of C_ ~ Log Scale

»
50
2.0 L aa ]

*

:
1.0 -

»
0.5

GMR: 164

0.2 % CL (1,16, 232

103



Table 3. Comparison of Tenofovir Serum Pharmacokinetics for Young, Healthy, Male Subjects
Administered Multiple Doses of 300 mg Tenofovir Disoproxil Fumarate Once-Daily With or Without
Coadministration of Multiple Doses of 400 mg MK-0518 Twice Daily

(Tenofovir + MK.0318y
Pharmacckinetic Tenefoyir + ME-03518 Tenofovi Tenofovir
Parameter N GM 195% ClforGM | GM | 93% C1for GM | GMR | 90% Cl for GMR | MSE’
Cosy (gl ¥ 9 2985 (243, 36.8) 344 {28.0,42.3) 0.87 0.74,1.02) 0.033
AUCosn (ng.'hrim}‘_): 9 1363 | {1336, 1828y | 1737 | {1485 2032 490 0.82,0.99) 0011
Cone (ng/mly 9 202 {171, 23% 263 {223, 311) 037 (6.62, 5.85) 0.013
T (01} 9 1.0 D.5% 0.3 (0.0, 0‘8)3

T Mean square ervor on log-scale.
: Geometric mean computed from least squates estimate from an ANOVA performed on the natural-log transformed vanes.
§ Median reported for Tow.
y Hodges-Lehman estimate of median hreatment difference with correaponding 96% Cf for true median treatment difference.
OM = Geometrie mean; CI= Confidence interval; GMR = Geometric niean ratio.

Table 4. Individual Tenofovir Serum Pharmacokinetics and Summary Statistics Following Multiple Doses

of 300 mg Tenofovir Disoproxil Fumarate Once-Daily With or Without Coadministration of Multiple Doses
of 400 mg MK-0518 Twice-Daily to Young, Healthy, Male Subjects :

Casve ngfml, AUC, 00, ngeheiml Coooy, D/l oy

AN [ 518fv | ¢fe | SISHAARN | S18+thv | iy 1 Si8ufitfe) | S184fv | ofy 1 (S1BHPARD ] S18f | ofr | (31B+iftiv
138 292 403 072 1308 | 1857 081 140 224 .63 20 0.5 13
17 429 567 0.76 1942 {2401 0.81 242 354 .68 29 19 10
118 302 333 050 1632 | 1717 0585 227 304 033 0.3 0.3 0.0
120 303 264 116 1364 {1277 107 176 284 0.62 0.5 0.5 0.0
121 199 266 0.75 1212 | 1420 085 204 257 0.79 19 1.0 0.0
122 338 352 1.02 1984 | 1934 103 219 238 0.92 12 12 0.0
133 40.3 44.8 090 1973 | 2318 0.85 291 360 081 1.0 0.3 0.3
£24 339 287 128 1471 1 1333 1.10 i72 170 .01 1.0 1.0 0.8
123 174 309 0.56 1231 11335 0,70 186 237 4.78 25 0.5 0.8

AN 319 33.6 - 1390 {1777 - 206 270 - 1.1 0.7 -

SD 8.4 103 - 32 402 - 45 62 - 06 0.3 -

Med 305 333 - 1508 | 1733 - 204 257 - 19 0.5 0.5

feia 299 344 0.87 1363 1 1337 0.90 202 263 877 = - -

$18+tfv: 300 mg renofovir once daily + 400 mg MK.G518 every 12 houss X 4 days: Pharmacokinetic parameters on Day 4 of vodosing = Day 11 of

tenofovir disopsoxil famarate dosing.

ther 300 mig tenofovir once daily x 7 days; Pharmacokinetic parameters on Day 7.

AX = Allovaticn Number; AM = Arithmetic Mean; SD = Standard Deviation; Mad = Median; M =G ic Mann.

¥ For Ty teprasents Hodges-Lehunon estimate of median freatment differance.

* Based on least squares mean from an ANOVA gerformed on the l-fog transformed values,
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Figure 5. Arithmetic Mean Tenofovir Serum Concentrations Following Multiple Doses of 300 mg Tenofovir
Disoproxil Fumarate Once-Daily With or Without Coadministration of Multiple Doses of 400 mg MK-0518
Twice-Daily to Young, Healthy, Male Subjects (Inset: semilog scale)

Tenofovir Serum Concentration, ngnL

—e— Tenofovir + MK-0518
—— Tenofovir

o 4 g 12 16 .1 24
Time, hrs

Figure 6. Individual Tenofovir Cy4,, Ratios (Tenofovir Coadministered With MK-0518/Tenofovir
Administered Alone) With Geometric Mean Ratio and 90% Confidence Interval Following Multiple Doses
of 400 mg MK-0518 Twice-Daily With or Without Coadministration of Multiple Doses of 300 mg Tenofovir

Disoproxil Fumarate Once-Daily to Young, Heaithy, Male Subjects (n=9)
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Figure 7. Individual Tenofovir AUCO0-24 hr Ratios (Tenofovir Coadministered With MK-0518/Tenofovir
Administered Alone} With Geometric Mean Ratio and 90% Confidence Interval Following Multiple Doses
of 400 mg MK-0518 Twice-Daily With or Without Coadministration of Muitiple Doses of 300 mg Tenofovir

Disoproxil Fumarate Once-Daily to Young, Healthy, Male Subjects (n=9)
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Figure 8. Individual Tenofovir Cmax Ratios (Tenofovir Coadministered With MK-0518/Tenofovir
Administered Alone) With Geometric Mean Ratio and 90% Confidence Interval Following Multiple Doses
of 400 mg MK-0518 Twice-Daily With or Without Coadministration of Multiple Doses of 300 mg Tenofovir

Disoproxil Fumarate Once-Daily to Young, Healthy, Male Subjects (n=9)
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SAFETY RESULTS: Multiple dose administration of MK-0518 alone and in combination with tenofovir
disoproxil fumarate was generally well tolerated. No serious clinical or laboratory adverse experiences
were reported.

DISCUSSION AND CONCLUSIONS: With co-administration of 300 mg tenofovir twice daily for 11 days,
the Cyon, geometric mean ratio for (MK-0518 + tenofovir/MK-0518) was 1.03 and the 90% confidence
interval for the geometric mean ratio was (0.73, 1.45). The AUC,.. geometric mean ratio (MK-0518 +
tenofovir/MK-0518) was 1.49 with a corresponding 90% confidence interval of (1.15, 1.94), while the C,ax
geometric mean ratio was 1.64 with a corresponding 90% confidence interval of (1.16, 2.32).

The upper bound of 90% Cl of MK-0518 AUC ratios was 1.94 (~2.0) but a few individual MK-0518 AUC
ratios were above 2.0.

We agree with the applicant proposal that raltegravir exposure changes up to a 2-fold increase in
exposure (AUC) for safety and a 60% decrease (equivalent to geometric mean ratio of 0.4) in
trough concentration (C1, ) for efficacy are not clinically relevant based on available clinical
experience.

With co-administration of 400 mg MK-0518 twice daily for 4 days, the C..y,, geometric mean ratio for
(tenofovir + MK-0518/tenofovir) was 0.87 with a corresponding 90% Cl of (0.74, 1.02). The AUCq.o4nr
geometric mean ratio (tenofovir + MK-0518/tenofovir) was 0.90 with a corresponding 90% CI of (0.82,
0.99), while the C,.x geometric mean ratio was 0.77 with a corresponding 90% ClI of (0.69, 0.85).

The mechanism of this drug interaction is not clear. Similar to atazanavir/ritonavir, tenofovir markedly
increases plasma concentrations of MK-0518. However, concomitant use of MK-0518 and
atazanavir/ritonavir was well tolerated in the Phase 1l and Phase IlI studies. Based on these data,
tenofovir may be coadministered with MK-0518 without dose adjustment of MK-0518.

Appears This Way
On Original
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Protocol 009

~ TITLE: An Open-Label, 2-Period Study to Evaluate the Influence of Rifampin on a Single Dose of MK-
0518 in Healthy Subjects

OBJECTIVES: To evaluate the effect of coadministration of rifampin and MK-0518 on the plasma
pharmacokinetic profile of MK-0518 (e.g., AUC,.., C121r, Cax) @nd to evaluate the safety and tolerability
of multiple doses of rifampin coadministered with a single dose of MK-0518

SUBJECTS AND STUDY DESIGN: This was an open-label, 2-period study in 10 young, healthy, male
and female subjects. In Period 1, 10 subjects were given a single oral dose of 400 mg MK-0518 followed
by at least a 4-day washout period prior to the start of Period 2. In Period 2, the same 10 subjects were
given 600 mg rifampin once daily in an open-labeled fashion for 15 days. On Day 14, all 10 subjects were
given the daily dose of rifampin in combination with a single oral dose of 400 mg MK-0518.

In Period 1, MK-0518 was administered in the fasted state. On Day 14 Period 2, MK-0518 and rifampin
were administered in the fasted state. All other doses of rifampin in Period 2 were administered either 1
hour before or 2 hours after a meal.

Subject Demographics

AN Gender Race Azge (v Height (em) Weinht {ke}
0141  {Female White 38 166.3 73.5
0142  |Female White 44 1699 80.0
0143  |Fenmale Hispagic a2 160.0 64.1
0144  |Male White 27 1825 933
0143  |Male White 52 1720 68.2
0146 {Male White 41 1740 73.0
0147  {Male Black 24 173.0 68.2
0148  [Male Hispanic 335 1800 101.0
0149  {Male White 48 1810 7.3
0150 {Male ‘White 43 1753 823
Atithmetic Mean 384 1733 79.1
Range|{ 24to352 160010 1823 $4.1 0iD1.0
AN=Allocation Number.
T Data point was not included in the electronic study database and was subsequently obtained
directly from the site.

INVESTIGA S AND STUDY LOCATIONS:

FORMULATION: MK-0518, Phase | poloxamer formulation tablets 400 mg, placebo MK-0518 (400 mg
image) tablets, rifampin :

SAMPLE COLLECTION: Serial blood samples were obtained for plasma concentrations of MK-
0518 at pre-dose and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 12, 16, 24, 32, and 48 hours postdose.

ASSAYS: Validated HPLC-MS/MS assays were used for plasma MK-0518 conceltrap

<
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PHARMACOKINETIC DATA ANALYSIS: Plasma concentrations of MK-0518 were used to calculate
pharmacokinetic parameters including AUC g.., Cmax, C12 1, Tmax, @and apparent ty, for each subject in the
presence or absence of multiple doses of rifampin. Geometric mean ratios (MK-0518 + rifampin/MK-0518)
and associated 90% confidence intervals (Cls) of primary plasma MK-0518 PK parameters (C12n, Cmax,
and AUC,..,)) were calculated for treatment comparisons.

PHARMACOKINETIC RESULTS:

Figure 1. Arithmetic Mean MK-0518 Plasma Concentrations Following a Single Oral Dose of 400 mg MK-
0518 With or Without Multiple Oral Doses of 600 mg Rifampin Once-Daily to Young, Healthy, Male and
Female Subjects (Inset: semilog scale)
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Table 1. Comparison of MK-0518 Plasma Pharmacokinetics in Young, Healthy, Male and Female
Subjects Administered Single Oral Doses of 400 mg MK-0518 With or Without Administration of 600 mg

~Rifampin Daily
(ME-0518 + Rifampin/
MZ-0518 + Rifampin MEK-0518 ME.0518)
Pharmacokinetic Geometric 95% CI for Geosetric 95% CIfor Geometric 93% CI for
Parometer N Mean Geometric Mean Menn Geometric Mean | Mean Ratio | Geometric Mean MSE!
Craze (M) 9 36.3 (22,9, 57.6) 92.1 {58.1,146.1) 039 {0.30,0.513 0.089
AUC.. (pMmr) 2 16.51 (11.67,23.35) 27.57 (19.48, 39.60) 0.60 {0.39,091) 0.226
Cous (M) 9 534 (347,823 8.61 {3.59,13.25) 0.62 {0.37, 1.04 2 0.344
Tona (6) 9 30t 1.5 100 (0.3, 1.5)
t; U (hr) 9 0.93% 1.07° <0151 -0.23, 00!
B ) 9 96" 8.5t .10 (-4.5,49)
¥ Meaa squate eryor on log-scale.
¥ Geometric mean computed fom least squares estimate from an ANOVA performed on the nateal-Tog transformed values.
! Median reported for Tpyy.
I Hodges-Lehman estimate of medinu treatment difference with corresponding 90% C1 for true median freatment difference.
% Harmonic mean reported for f...
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Table 2. Individual MK-0518 Pharmacokinetics and Summary Statistics Following a Single Oral Dose of
400 mg MK-0518 With or Without Multiple Oral Doses of 600 mg Rifampin Once Daily to Young, Healthy,
: Male and Female Subjects

Chayg, oM AUC;..., phidy Cpee 1Y Ty 18 g, 0 he b Pl
AN A B AB A B AB A B A/B A B AB A B A B

141 343 11235 | 644 | 2071 {2092 | 099 | 1147 883 | 130 1.0 19 0.0 086 | 106 | 121 | 198
142 650 1024 | 083 | 34513307 | 104 | 1468 | 13.66 108 3 1.0 0.3 083 | 109 | 132 | 204
144 | 448 (1496 | ©.30 | 1491 {2795 | 033 3.82 9277 | 039 3.0 1.0 10 072 | 054 | 118 87
143 128 | 484 | 026 | 1337 {3343 | 0.4¢ 417 | 1214 ] 034 30 13 1.3 0.86 | 1.09 i3 22
146 | 279 | 884 | 032 737 {2847 | 0.26 226 866 | 026 30 20 1.0 108 | 054 | 213 kA
147 128 | 459 | 028 | 1322 13421 | 039 416 | 1203 | 035 30 13 13 0.8¢ | 110 62 32
148 370 | 09 | 030 7382892 ] 026 2.23 886 1 026 39 20 10 097 | 105 | 149 73
149 | 665 | 740 | 690 | 1971 {1507 | 131 6.73 420 | 160 30 30 0.0 093 | 133 83 | 173
150 | 837 J1910 | 044 1313912340 | 1.34 5.38 477 1 197 29 45 -2.0 121 1.16 I8 96

s T - o0 |83 | = | 655 | o | - | 23 | 18 | — |oss[aen ) eg ] 85
el o4 il IR IvetS Rrees I P E S T N I O o B B B B
Med | 433 | 909 | - a8y - | 4474 883 30 | 15 | 167 | 083 | 10 [ 118 | 7T

Gy} 363 | 921 1 039 | 1651 12757 | 060 3.34 861 1 0.62 n o = - - - o
A 600 mg rifampin qd 5 15 days with 400 mg MK05{8 on Day 14,

B: 400 mg single dove ME-0388,

AM = Arithaetic Mean; SD = Standard Deviavion; Med = Median; G = Geometric Mean,

T Values repottad for half-dives are hassionic aiean and jackknife standard deviation.

: For Tuy, tepresents Hodges-Lehuman esth of median trestment difference.

¥ Based on least squares mean Fom an ANOVA peq’gmd on the natnal-lpg ranuformed values,

Figure 2. Individual MK-0518 C1znr Ratios [MK-0518 Coadministered With Rifampin (A)MK-0518
Administered Alone (B)] With Geometric Mean Ratio and 90% CI Following a Single Oral Dose of 400 mg
MK-0518 With or Without Multipie Oral Doses of 600 mg Rifampin Once Daily to Young, Heaithy, Male
and Female Subjects (n=9)
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Figure 3. Individual MK-0518 AUC,_. Ratios [MK-0518 Coadministered With Rifampin (A)yMK-0518
Administered Alone (B)] With Geometric Mean Ratio and 90% CI Following a Single Oral Dose of 400 mg
MK-0518 With or Without Multiple Oral Doses of 600 mg Rifampin Once Daily to Young, Healthy, Male
and Female Subjects (n=9)
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Figure 4. Individual MK-0518 C,.x Ratios [MK-0518 Coadministered With Rifampin (A)yMK-0518
Administered Alone (B)] With Geometric Mean Ratio and 90% CI Following a Single Oral Dose of 400 mg
MK-0518 With or Without Multiple Oral Doses of 600 mg Rifampin Once Daily to Young, Healthy, Male
and Female Subjects (n=9)
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SAFETY RESULTS: MK-0518 was generally well tolerated in young, healthy, male and female subjects.
No serious clinical or serious laboratory adverse experiences were reported and no subject discontinued
due to an adverse experience. 10 subjects reported a total of 19 nonserious clinical adverse experiences,
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15 of which were determined by the investigator as drug related. There were no laboratory adverse
experiences reported.

DISCUSSION AND CONCLUSIONS: With co-administration of 600 mg rifampin twice daily for 14 days,
the Conr geometric mean ratio for (MK-0518 + rifampin/MK-0518) was 0.39 with a corresponding 90% ClI
of (0.30, 0.51). The AUC... geometric mean ratio (MK-0518 + rifampin/MK-0518) was 0.60 with a
corresponding 90% CI of (0.39, 0.91), while the C,,,x geometric mean ratio was 0.62 with a corresponding
90% Cl of (0.37, 1.04).

The lower bound of 90% CI of MK-0518 C,, ratios was 0.30 (<0.4) and a few individual MK-0518 C,
ratios were between.0.25 and 0.3.

We agree with the applicant proposal that raltegravir exposure changes up to a 2-fold increase in
exposure (AUC) for safety and a 60% decrease (equivalent to geometric mean ratio of 0.4) in
trough concentration (C+, 1) for efficacy are not clinically relevant based on available clinical
experience.

Rifampin induces some cytochrome P450 enzymes and also induces Phase It enzymes such as UDP-
glucuronosyl transferase including UGT1A1. MK-0518 is metabolized by UGT1A1 so the effect of
rifampin on MK-0518 concentration is likely a result of UGT1A1 induction.

Caution should be used when co-administering MK-0518with rifampin.

¢ This Wa¥
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Protocol 010

TITLE: An Open-Label, Sequential, 2-Period Study to Evaluate the Safety, Tolerability, and
Pharmacokinetics of MK-0518 Coadministered With Atazanavir and Ritonavir in Healthy Subjects

OBJECTIVES: To evaluate the effect of coadministration of atazanavir, ritonavir and MK-0518 on the
plasma pharmacokinetic profile of MK-0518 (e.g., AUCy.., C12n, Cimax) @nd to evaluate the safety and
tolerability of multiple doses of atazanavir and ritonavir coadministered with multiple doses of MK-0518

SUBJECTS AND STUDY DESIGN: This was an open-label, sequential, 2-period study in 10 young,
healthy subjects. Period 1: oral doses of 400 mg MK-0518 twice daily with 240 mL of water for 4 days
without regard to food with the exception on Day 4. On Day 4, the subjects fasted for 8 hours before and
4 hours after the morning dose of MK-0518 and the evening dose of MK-0518 was not given. Blood
samples were obtained at specified times up to 12 hours postdose on Day 4 for MK-0518 assay. Period
2: the same subjects from Period 1 were coadministered 400 mg MK-0518 twice daily with 300 mg
atazanavir once daily and 100 mg ritonavir once daily in the AM with 240 mL of water for 10 days. On
Days 1 to 9, the morning doses of the combination were administered with food and the evening doses of
MK- 0518 were administered without regard to food. On Day 10, the subjects fasted for 8 hours before
and 4 hours after the morning dose of MK-0518 and the evening dose of MK-0518 was not given. Blood
samples were obtained at specified times up to 12 hours postdose on Day 10 for MK-0518 assay. There
was no washout interval in this study. Period 1 was conducted first and Period 2 immediately followed
Period 1.

Subject Demographics

AN | Geader | Race |  Ame(m Height (cm) | Weight (k)
0201 | Fesmale mmiti 42 1520 354
0202 Male white 35 1730 829
0203 Male Inspanic 43 1725 760
0204 Male white 43 1775 325
0205 Male white 47 1885 945
0206 Male white 50 186.0 917
0207 Male white 2 1805 917
0208 Male white 46 1820 763
0209 Male black 24 . 1833 B42
0210 Male white 25 1870 105.7

Arithmetic Mean 337 1782 24T

Ranpe 2410 50 152010 1395 5541057

AN = allocation mxmber

INVESTIGATORS AND STUDY LOCATIONS:

FORMULATION: MK-0518, Phase | lactose formulation tablets 100 mg, placebo MK-0518 (100 mg
image) tablets, REYATAZ 200mg capsules, NORVIR 100 mg capsules

SAMPLE COLLECTION: Serial blood samples were obtained for plasma concentrations of MK-
0518 at pre-dose and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10 and 12 hours postdose.

ASSAYS: Validated HPLC-MS/MS assays were used for plasma MK-0518 concentrations. =

< _ =

P
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PHARMACOKINETIC DATA ANALYSIS: Plasma concentrations of MK-0518 were used to calculate
pharmacokinetic parameters, including AUC o.12nr, Cinax, C12 1, Tmax, @and apparent t, for each subject in
the presence or absence of multipie doses of atazanavir + ritonavir. Geometric mean ratios (MK-0518 +
atazanavir + ritonavir/MK-0518) and associated 90% confidence intervals (Cls) of primary plasma MK-
0518 PK parameters (C1an, Crmax, and AUCg...y) were calculated for treatment comparisons.

PHARMACOKINETIC RESULTS:

Figure 1. Arithmetic Mean MK-0518 Plasma Concentrations Following Multiple Doses of 400-mg MK-
0518 Twice Daily With or Without Multiple Doses of 300-mg Atazanavir + 100 mg Ritonavir Daily to
Young, Healthy, Male and Female Subjects (Inset: semilog scale)
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Table 1. Comparison of MK-0518 Plasma Pharmacokinetics in Young, Healthy, Male and Female
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Pharman- N | Geometrk:
Tometic N | Geometuic | 95% Coufidence ndesval | N | Geometnic | 95% Confidence Interwal Mean Oiria Confidence Iterval for
Paramnetex Mean for Geometric Meam Mesn for Geomelric Mem Ratin Geometiic Mean Ratio MSE!
Chx®M)® [10| 102 (1410,3439) 10| 1246 (79.8, 154 5) 10 17 {139,229) 0088
AlG,,, 10| 27114 {19.74,3731) 10| 1925 (14.00, 26.46) 10 141 112,178 0080
@M
Con(uM)? |10 738 (487,1120) 10 595 (3.93,9.03) 10| 124 82,177 2180
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Table 2. Individual MK-0518 Plasma Pharmacokinetics and Summary Statistics Following Multiple Doses
of 400-mg MK-0518 Twice Daily With or Without Multiple Oral Doses of 300-mg Atazanavir + 100 mg
Ritonavir Daily to Young, Healthy, Male and Female Subjects

Cune, 1M AUCq 134, pNI=hr Can. pM Tan, bt

AN A B AB A B AB A B AR A B AB
201 1449 1494 097 3377 | 2826 119 1n=»n 5.45 119 30 30 00
202 1499 644 133 2281 2078 rL10 596 6.56 091 10 30 10
203 23 1085 187 3172 | 2761 115 103 | 1144 096 10 15 03
204 nu 1718 123 2447 1671 146 821 6.53 126 30 20 19
205 6019 2086 289 2871 19.16 150 750 463 152 58 30 20
208 1202 2811 114 3232 | 23W 139 897 853 195 20 15 05
207 1739 106.0 164 4302 1856 20 1100 | 350 200 20 1.0 10
208 7768 2070 375 2558 4026 0.63 415 1218 034 10 20 10
209 136 6319 138 1395 5.05 2.76 364 0.98 3n 40 40 20
210 974 610 160 2505 1454 172 708 467 152 30 15 15
AM 2192 1422 - %18 212 - 788 7.05 - 28 23 -
SD 286 45 - 75 937 - 276 341 - 13 10 -
Med 1283 190 - 2735 2017 - 786 655 - 30 20 o
(o] 702 1.6 L7 2714 1925 141 738 595 1.4 - - -

A: 400-mg MK-0518 q12 I + 300-m ftommvir gDay + 1-myg i gLy = 10 days; b donetic 1 after AM dose on Day 10

B: 400-mg MK-0518 q12 hr x 4 days; pharmarckinetic parameters sfter AM dose oo Day 4

AN = Allocation Nmmber; AM = Arithenetic Mesm; S1= Shndsrd Devixtien; Med = Medizn; GM = Geomelric Meam

FO Ty, Depwesenis Hodpes Lelovam estimate of median diffirence

*Hused e lenst squares roeam finm an ANOVA perfirmed on the mturallng transformed vaboes

Figure 2. Individual MK-0518 Cyx, Ratios [MK-0518 Coadministered with Atazanavir and Ritonavir/MK-

0518 Administered Alone] with Geometric Mean Ratio and 90% Confidence Interval Following Multiple

Doses of 400-mg MK-0518 Twice Daily With or Without Multiple Doses of 300-mg Atazanavir + 100-mg
Ritonavir Daily to Young, Healthy, Male and Female Subjects (n=10)
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Figure 3. Individual MK-0518 AUC.,,, Ratios [MK-0518 Coadministered with Atazanavir and
Ritonavir/MK-0518 Administered Alone] with Geometric Mean Ratio and 90% Confidence Interval
Following Multiple Doses of 400-mg MK-0518 Twice Daily With or Without Multiple Doses of 300-mg
Atazanavir + 100-mg Ritonavir Daily to Young, Healthy, Male and Female Subjects (n=10)
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Figure 4. Individual MK-0518 C,, Ratios [MK-0518 Coadministered with Atazanavir and Ritonavir/MK-

0518 Administered Alone] with Geometric Mean Ratio and 90% Confidence Interval Following Multiple

Doses of 400-mg MK-0518 Twice Daily With or Without Multiple Doses of 300-mg Atazanavir + 100-mg
Ritonavir Daily to Young, Healthy, Male and Female Subjects (n=10)
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SAFETY RESULTS: MK-0518 was generally well tolerated in young, healthy, male and female subjects.
No serious clinical or serious laboratory adverse experiences were reported and no subject discontinued
because of an adverse experience. Nine subjects reported a total of 32 nonserious clinical adverse
experiences, 17 of which in 6 subjects were determined by the investigator as possibly drug related. Eight
non-serious laboratory adverse experiences of blood bilirubin increased were reported in eight subjects in
this study. All of the laboratory adverse experiences were reported on Period 2 Day 9 when MK-0518 400
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mg twice daily was coadministered with atazanavir 300 mg daily and ritonavir 100 mg daily and were
considered to be definitely drug related by the investigator. Hyperbilirubinemia is a known adverse
experience of atazanavir, consistent with the label for this drug. All adverse experiences reported were
transient and rated mild in intensity.

DISCUSSION AND CONCLUSIONS: With co-administration of 300 mg atazanavir + 100 mg ritonavir
once daily for 10 days, the Cy,,, geometric mean ratio for (MK-0518 + atazanavir + ritonavir/MK-0518)
was 1.77 with a corresponding 90% confidence interval (Cl) of (1.39, 2.25). The AUC.12, geometric
mean ratio (MK-0518 + atazanavir + ritonavir/MK-0518) was 1.41 with a corresponding 90% Cl of (1.12,
1.78), while the C,., geometric mean ratio was 1.24 with a 90% Cl of (0.87, 1.77).

The upper bound of 90% CI of MK-0518 AUC ratios was 1.78 (<2.0) but a few individual MK-0518 AUC
ratios were slightly above 2.0.

We agree with the applicant proposal that raltegravir exposure changes up to a 2-fold increase in
exposure (AUC) for safety and a 60% decrease (equivalent to geometric mean ratio of 0.4) in
trough concentration (C4, ;) for efficacy are not clinically relevant based on available clinical
experience. :

As anticipated, raltegravir plasma levels were increased with coadministration with atazanavir
alone and in combination with ritonavir, which is consistent with inhibition of UGT1A1. However,
concomitant use of raltegravir and atazanavir was well tolerated in the Phase Il and Phase Il
studies. Based on these data, atazanavir may be coadministered with raltegravir without dose
adjustment of raltegravir. The current intended treatment population for raltegravir, treatment
experienced patients, should only receive atazanavir/ritonavir.
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Protocol 011

TITLE: An Open-Label Study to Investigate the Absorption, Distribution, Metabolism, and Excretion of a
Single Dose of ["*C}-MK-0518 in Healthy Male Subjects

OBJECTIVES: To investigate the route(s) of elimination and mass balance of MK-0518 after oral
administration of a single 200-mg [185.92 microcurie (yCi)] dose of [14C]—MK—0518 in healthy aduit male

subjects, to quantitate total radioactivity and MK-0518 concentrations in plasma after oral administration
of a single 200-mg (185.92 pCi) dose of ['*C]-MK-0518 and to examine the metabolism of MK-0518 in

humans and identify major metabolites in biological specimens.

SUBJECTS AND STUDY DESIGN: This was a single-dose, open-label study to investigate the
absorption, distribution, metabolism, and excretion of ['“C]-MK-0518. Eight subjects received a single oral

dose of 200-mg ['*C]-MK-0518 (185.92 pCi) in the fasted state. Drug administration was followed by
collection of serial blood samples to obtain plasma, and all urine and stool samples were collected for 240

hours postdose.

INVESTIGATORS AND STUDY LOCATIONS:

FORMULATION: [14C]—MK—0518 50 mg capsules

SAMPLE COLLECTION: Blood samples were collected at selected time points to determine total
radioactivity and drug/metabolite concentrations. Urine and stool were continuously collected over

pre-specified intervals through 240 hour postdose for total radioactivity and drug/metabolite
assay.
Pre- | P Honss Pastdhes
Procedares sty |ane [ B (051 2 [3 [4[S[6[8]18]12 15 [N [M4][36[48[68 | 22 | 05 [ 120144 [163] 19316 240
Bisad relerties fi sy b 4 |x| lxl le [xlx{xfx‘x xfxfx]'x x|rx]'x|lx||x|'x||x|lx|'x
Staa] calleytion G evayst ¥ | X %
Blaod frv . S N I N NN [ T N N T O N SO SO SO N

ASSAYS: A validated HPLC-MS/MS assay was used for plasma MK-0518 concentratioi_>

L

Plasma, urine, and fecal samples, as well as toilet tissue, were analyzed for radioactive content
by liquid scintillation counting (LSC). —_—

Plasma, urine, and feces extracts were profiled by

HPLC/MS radiochromatography.

PHARMACOKINETIC DATA ANALYSIS: The plasma pharmacokinetic parameters (e.g., AUCq.240nr,
Cinax a@nd Tay) of MK-0518 and radioactivity were calculated for each subject after a single dose of [“cJ-

MK-0518.
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PHARMACOKINETIC RESULTS:

Table 1. Summary Statistics of MK-0518 Pharmacokinetics Compared to Radioactivity and Proportion of
the Radioactive Dose Recovered Following Administration of a Single Oral Dose of 200-mg
['“C}-MK-0518 to Young, Healthy, Male Subjects

MEK-0518 Plasma Pharmacokinetics Compared to Radicactivity (N=8)
ME-0518 | Radioactivity MK-05 18/Radioactivity
Genmetric | Geometric t
Parameter Mean M GMR (95% CI)
AUCq 290w (WM-br or pM eq-hr)’ 10.45 15.12 0.65 (0:43,1.10)
Coz (WM o1 pM o)’ 4.60 580 0.79 (0.51,1.34)
Ciaw (0M or pM eq)’ 430 768 D0.56 {038, D 83)
| Ty (hr) 108 1.08 -
Proportion of fhe Radicactive Dose Recovered (N=7))
Urine: Feces Total
Percent Recovery of Radioactivity (%) s 511 830
95% Confidence Interval (23.0,40.5) | (41.5,60.7 (70.9,95.0
T Geowmetric mean computed from least squares estimate: from an ANOVA perfoarmed on the natoral-
log tramsfoamed values.
1 GMR = Geometric least squares mean ratio (ME-0518 / Radioactivity); CI = confidence interval
5 Median reported for T__.
| Data firom AN 8211 exchuded

Figure 1. Mean Concentration-Time Profiles of MK-0518 and Total Radioactivity in Plasma
Following Administration of a Single Oral Dose of 200-mg ['*C]-MK-0518 to Young, Healthy, Male
Subjects (N=8)
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Figure 2. A Representative Radiochromatogram Obtained from Extracts of Pooled Plasma (0-6 hr) From
a Subject (AN 1211) Following Administration of a Single Oral Dose of 200-mg [14C]-MK-0518
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Table 2. Relative Contribution of M2 to Radioactivity in Human Plasma Following Administration of a
Single Oral Dose of 200-mg ['“C]-MK-0518 to Young, Healthy, Male Subjects

- %

Figure 3. Mean Percent of the Radioactivity Dose Recovered with Time Following Administration of a
Single Oral Dose of 200-mg [14 C]-MK-0518 to Young, Healthy, Male Subjects (N=7)
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Figure 4. A Representative Radiochromatogram Obtained from Extracts of Pooled Urine (0-8 hr) From a
Subject (AN 0215) Following Administration of a Single Oral Dose of 200-mg [14C]—MK—0518

Table 3. Percent of Dose Accounted for by M2 and MK-0518 in Urine Following Administration of a Single
Oral Dose of 200-mg [“C}-MK-0518 to Young, Healthy, Male Subjectst

Contribution (Percent of Radivactive Dose)
AN M2 I MEK-0518
0212 '
0213 /
8215 N
0216 \
0217
0218 : i
1211 —
AM 229 B8
SD 6.1 47
AN = Allocation Number; AM = Arithmetic Mean; SD — Standard Deviation.
T AND211 samples were not assayed for metabolites and data wese excluded from
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Figure 5. A Representative Radiochromatogram Obtained from Extracts of Pooled Feces (0-48 hr) From a
Subject (AN 0215) Following Administration of a Single Oral Dose of 200-mg ["*C]-MK-0518
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SAFETY RESULTS: ['*C]-MK-0518 was generally well tolerated in young, healthy, male subjects. No
serious clinical or serious laboratory adverse experience was reported and no subject discontinued due to
an adverse experience. Two subjects reported a total of 3 nonserious clinical adverse experiences, 2 of
which were determined by the investigator as drug related. There were no laboratory adverse
experiences reported.

DISCUSSION AND CONCLUSIONS: Following administration of a single dose of 200 mg ["*C]-MK-0518
to young healthy subjects, approximately 83.0% of the radioactivity dose was recovered, with 51.1% in
feces and 31.8% in urine over a 10-day period postdose. MK-0518 accounted for approximately 69% of
the radioactivity in plasma, as determined by the AUC ratio of MK-0518 to radioactivity. Parent compound
and the glucuronide derivative M2 were the only radioactive species detected in plasma. M2 was the
primary species detected in urine (23% of radioactive dose), with a smaller contribution from parent
compound (9% of radioactive dose). In fecal extracts, the only detectable radioactive peak represented
the parent compound (51% of the radioactive dose); however, fecal radioactivity may represent excreted
glucuronide that was back-converted to parent after biliary excretion. The data collectively indicate that
glucuronidation plays a major role in the clearance of MK-0518 in humans.
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Protocol 014

TITLE: An Open-Label, Single-Dose Study to Investigate the Pharmacokinetics, Safety, and Tolerability
of MK-0518 in Patients With Moderate Hepatic Insufficiency

OBJECTIVES: To compare the plasma concentration-time profile and pharmacokinetics of MK-0518 after
administration of a single 400 mg oral dose of MK-0518 to patients with moderate hepatic insufficiency to
that of healthy subjects matched to each patient for race, age, gender, and body mass index (BMI) and to
evaluate the safety and tolerability of MK-0518 after administration of a 400 mg single oral dose to
patients with moderate hepatic insufficiency and to healthy subjects

SUBJECTS AND STUDY DESIGN: This was an open-label, single-dose study comparing the
pharmacokinetics of a single 400 mg dose of MK-0518 in patients with moderate hepatic insufficiency
(assessed by the criteria of Child-Pugh) with healthy matched control subjects (race, age, gender, and
body mass index [BMI]). Eight (8) patients with moderate hepatic insufficiency (a score of 7 to 9 on the
Child-Pugh scale) and 8 healthy matched control subjects were enrolled in the study. Each patient/subject
received a single 400 mg dose of MK-0518 under fasted conditions. Blood samples were obtained
predose and at selected time points up to 96 hours postdose.

Individual Child-Pugh’s Classification Scores and Laboratory Values for Moderate Hepatic Patients
Enrolled in MK-0518 Protocol 014

Ascites . Albumi FT Bilimbin Tohl
Encrphalopathy | €P | Value P P Value P cP
AN CP Score Srove | (L) | Seore | Servnds! | Srore | (mpdl) | Seore? | Sroe
0275 2 2 5.1 ) 08 ] 11 } 7
0276 2 2 43 ] 06 ] 113 1 ¥
0277 2 2 40 1 07 1 10 1 7
0278 2 2 44 | .1 | 1l ] 7
027 2 2 12 2 0 | o3 1 B
0280 2 2 41 ] 37 1 20 2 8
0281 2 2 40 ] 20 ] os 1 7
> 0282 2 2 417 1 03 1 05 1 7
Q-l ¥ Sercnds over rontrol
Q % Mot fir primary hiliary circhnsia.
@) AN=Allocation samher; CP =Child Pugh; PT=Frothrombin time.
2
..g Demographics for Subjects/Patients in MK-0518 Protocol 014
'F: .
‘§ AN | Gender | Racr | Agef{yx) | Heightcm) | Weight {kg) BMI Sitn
< 0275 | Male White 58 17513 94.1 106 0140001
h7 0276 |{Female |White 58 1625 712 277 014-0001
[0 0277 | Male Blak 43 1551 508 187 014-0001
a8} 0278 |Male White 54 1778 917 291 0140001
0279 |Female |White 1524 432 203 014-0001
0220 |Male White 54 1529 s 265 0140001
0281 | Male White 51 1702 773 267 014-000)
0282 | Male White 64 1626 791 299 014-0001
Mean 56.3 16B.6 75.5 263 NA
Rampge 4Rin 64 | 1524t0]B22 | 4B2 9.1 | 15710 306
0283 | Male White 57 1753 90.0 191 014-0001
0284 |Female | White 56 1500 00 273 014-0003
0285 |Male White 52 1702 354 293 014-0001
0226 | Male White 51 1876 727 59 014-0001
1287 | Male White &5 1550 654 376 0314-0002
12828 | Male White 57 170 300 267 014-0002
0289 |Female |White 59 1580 550 123 014-0002
0290 |Male Blark 49 1756 559 181 014-0003
Arithmetic Mean 558 166.8 721 272 NA
Range 49m 6y | 155011756 | 550900 | IR1 328
AN = Allurativa mumber; BMI = Body mass indrex; Mean = Asithmetic mean: NA = Not applirable
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INVESTIGATORS AND STUDY LOCATIONS: —'“ e _ J

FORMULATION: MK-0518, final poloxamer formulation tablets 400 mg

SAMPLE COLLECTION: Serial blood samples were obtained for plasma concentrations of MK-
0518 at pre-dose and at 0.5, 1, 1.5, 2, 3, 4, 5, 6, 8, 10, 12, 16, 24, 32, 48, 72 and 96 hours
postdose.

ASSAYS: Validated HPLC-MS/MS assays were used for plasma MK-0518 concentrations. )

<

PHARMACOKINETIC DATA ANALYSIS: Plasma concentrations of MK-0518 were used to calculate
pharmacokinetic parameters including AUC g.«, Crmax, C12 v Tmax, and apparent ty, for each subject.
Geometric mean ratios (moderate hepatic insufficiency/control) and associated 90% confidence intervals
(Cls) of primary plasma MK-0518 PK parameters (C12n, Cmax, and AUCq.,)) were calculated.

PHARMACOKINETIC RESULTS:
Figure 1. Arithmetic Mean MK-0518 Plasma Concentration Profiles Following Administration of Single
Oral Doses of 400 mg MK-0518 to Patients With Moderate Hepatic Insufficiency and Matched Healthy
Control Subjects (N=8/Panel; Inset = Semilog Scale)
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Table 1. Mean MK-0518 Plasma Pharmacokinetic Parameter Values Following Administration of Single
Oral Doses of 400 mg MK-0518 to Patients With Moderate Hepatic Insufficiency and Matched Healthy
Control Subjects

Hapade TnmAicienty Healthy Subjecis Hepaiic InsuSiciancyHealthy Subjects |
: 93% Confidence 95% Confidance 0% Contidence
Phasucokinstic Geometsic Tnterval for Gaomeie Trtervad for Geomenie | Intesval for Geonserric
Parameter N Maan CeomemicMem | N Mean Ceometriz Maan | Meon Ratio Mean Ratio MIE
AUC,. (ubdolm)? $ 17.67 (8.93,34.99) $ 20.66 €10.29, 41.4%) 086 Q41,139 0.659
Coose Y 2 441 (134, 11.20) 8 53 (.70, 13.0%) 0483 023,170 1208
Cuxso (Y 8 1434 {323, 266.0) 3 1138 (60.6,213.8) 128 3.85, 233313 0532
s 8 25 ] 1.5 Ly 18, 1.5)]
b, ot i) 8 1458 3 % 0.26% (15,0744
5, B} g 78t 3 93% -18% (7.7, 6.8
Mean sqaarz exvor on log-seale,
¥ Geometsic mean compuied from Jeast 1 from an ANCOVA perfonned on the nanuallog mansformed values, with fixed affect terws for hepsic
stars, aze, gender, and Sody Mass Index,
¥ Medianteporsed for T,,... Bammonic memm reported for halflife,
£ Hod ex-Lehman estinate of median difference with correepanding 90% CT for e moadins difference.

Figure 2. Individual MK-0518 AUCO0-= Values Following Single Oral Dose Administration of 400 mg MK-
0518 to Patients With Moderate Hepatic Insufficiency and Matched Healthy Control Subjects (N=8/Panel)
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Figure 3. Individual MK-0518 Cmax Values Following Single Oral Dose Administration of 400 mg MK-
0518 to Patients With Moderate Hepatic Insufficiency and Matched Healthy Control Subjects (N=8/Panel)
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Figure 4. Individual MK-0518 C12 hr Values Following Single Oral Dose Administration of 400 mg MK-
0518 to Patients With Moderate Hepatic Insufficiency and Matched Healthy Control Subjects (N=8/Panel)
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SAFETY RESULTS: Administration of a single 400-mg MK-0518 dose to patients with moderate hepatic
insufficiency and healthy matched control subjects was generally well tolerated. No clinical or laboratory
adverse experiences were reported and no study participant was discontinued because of an adverse
experience.
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DISCUSSION AND CONCLUSIONS:

The geometric mean ratio (hepatic insufficiency/healthy controls) for MK-0518 AUC, .. was 0.86, with a
corresponding 90% confidence interval of (0.41, 1.77). The geometric mean ratios and corresponding
90% confidence intervals for C,,., and Cy,, were 0.63 (0.23, 1.70) and 1.26 (0.65, 2.43), respectively.

Although the primary clearance mechanism of MK-0518 is metabolism, this metabolism is mediated by
UGT1A1. Unlike CYP-based metabolism, glucuronidation is generally unaffected by hepatic disease, in
part due to excess capacity within the major glucuronidation pathways in people with normal hepatic
function. The findings for MK-0518 in patients with hepatic insufficiency are consistent with resuits from
other compounds primarily cleared by glucuronidation.

Overall, there was no clinically important effect of moderate hepatic insufficiency on the MK-0518
pharmacokinetic profile.
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Protocol 015

TITLE: An Open-Label, Single-Dose Study to Investigate the Pharmacokinetics, Safety, and Tolerability
of MK-0518 in Patients With Severe Renal Insufficiency

OBJECTIVES: To compare the plasma concentration-time profile and pharmacokinetics of MK-0518 after
administration of a single 400 mg oral dose of MK-0518 to patients with severe renal insufficiency to that
of healthy subjects matched to each patient for race, age, gender, and body mass index (BMI) and to
evaluate the safety and tolerability of MK-0518 after administration of a 400 mg single oral dose to
patients with severe renal insufficiency and to healthy subjects

SUBJECTS AND STUDY DESIGN: This was an open-label, single-dose study comparing the
pharmacokinetics of a single 400 mg dose of MK-0518 in non-dialyzed patients with severe renal
insufficiency (as defined below) with healthy matched control subjects (race, age, gender, and body mass
index [BMI]). Ten patients with severe renal insufficiency and 10 healthy matched control subjects were
enrolled in this study. Each patient/subject received a single 400 mg dose of MK-0518. Blood samples
were obtained predose and at selected time points up to 72 hours postdose. Urine samples were also
collected seriaily up to 24 hours postdose. Each patient/subject received a single 400-mg dose of MK-
0518 in the fasted state.

Degree of Renal Incufficiency 24-Hour Creatinine Clearance
Normal >80 mL/min/t. 73 m’
Severe 430 mL/min/l 73 m’

. Subject/Patient Demographics

AN 1 Gesde | Race | amefm) | Heigfomy | Waightg | BME
Site 015.0001°
Savare Repel Pavdens
243 Male Widee 42 1638 725 2729
9244 Male Waite 38 1748 720 23.78
£243 Male Whita 44 1888 108.3 3033
223 Male White 23 1720 08 21,66
4247 Fersle Whits 31 1638 k3 W38
2348 Female Wkits 58 13588 T30 30.00
r2id Mals Whiee 70 168.5 4.0 2873
Heabire Control Subisess
o232 Male Whita &% 1698 360 30.1
2l ] Fenrale Whire 348 180.2 84.3 .38
243 Femala Whire 58 1584 43.0 270
2262 Mals White 43 1738 3.0 2308
283 Mals SVhice 32 1718 33.0 2838
Site D15-0002°
Savers Resal Pasients
P51 Fernale White [7] 1533 783 3156
o252 AMale White 24 1758 861 2183
0333 Mals White 71 166.4 3L7 28,51
Heabity Control Subisca
D267 Mala Whie 21 178 418 237
0263 Male White 33 1753 312 242
izt Femals White - 1638 35.6 3047
9270 Male White &8 1785 30.0 QW
23 Mals Wiies 0 1884 94.3 27.13
Overali N: 2% il . 2%
Overali Rsnge: 320 % 1540 1886 6.1 o 1065 331703156
Dvanll Aritametic Mean: 339 168.8 #o 4
Severs Rennl Padwne N1 10 1 g 10
Severs Revel Patlent Range: 2400 15600 158.9 863w 1085 2185w 3186
Savare Rensd Patient Arithusatic Mazn: 530 1674 T2 pai-
Heslihy Saviett Overali Ny 12 i jie] %
Henlthy Subject Renge: 2170 15844 {888 8700983 21703047
1 b g 4 > % aan 320 1723 g&e ‘V‘;')ﬁ
AN = afiocstion nunber.
Bl = bodynass index,
o= gumber
} Site 515.000%: Richard Rodbson, MD., Christelurch, New Zealand,
! Site £13-0002: Nomuan Martiu Lande MD. S Paul MN.
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INVESTIGATORS AND STUDY LOCATIONS: T —

FORMULATION: MK-0518, final poloxamer forMuIation tablets 400 mg

SAMPLE COLLECTION: Serial blood samples were obtained for plasma concentrations of MK-
0518 at pre-dose and at 0.5, 1, 1.5, 2, 3, 4, 5, 6, 8, 10, 12, 16, 24, 32, 48 and 72 hours postdose.

C

ASSAYS: Validated HPLC-MS/MS assays were used for plasma MK-0518 concentrations.>
—

PHARMACOKINETIC DATA ANALYSIS: Plasma concentrations of MK-0518 were used to calculate
pharmacokinetic parameters including AUC 4., Cinax, C12 1, Trmax, @and apparent ty, for each subject.
Geometric mean ratios (severe renal insufficiency/control) and associated 90% confidence intervals (Cls)
of primary plasma MK-0518 PK parameters (C12n, Crmax, and AUC,...) were calculated.

PHARMACOKINETIC RESULTS:

Figure 1. Arithmetic Mean MK-0518 Plasma Concentration Profiles Following Administration of Single
Oral Doses of 400 mg MK-0518 to Patients With Severe Renal Insufficiency and Matched Heaithy Control
Subjects (N=10/Panel; inset = Semilog Scale)
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Table 1. Mean MK-0518 Plasma Pharmacokinetic Parameter Values Following Administration of Single
Oral Doses of 400 mg MK-0518 to Patients With Severe Renal Insufficiency and Matched Heaithy Control

Subjects
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Paramres e Jor Gesewiviz M Man i ir MiEan Mz Ratin for Gromatyic Mran Xatice MR
auc,_gaay? [ 18| 1m0 @96.2335 w| o (1134, 5278 oxs 45,149 458
Co (M3 | 335 oL.06,7.30) w 58 GE8.10.43) [T ©35.133) oA3
c‘llk“l)‘ 1 13558 259,211 5) mw 1055 {EBR, 153.7) 13z @79, 206 o837
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e e i 138 1 Lo azel @03.040)
1 B U] 1728 (] us szl az el
09 18 osb it oL
I, (nlmin) |0 F Y. L] st
¥ Rean aqroae eromr on log acale.
t G ? d from lent squane ety ﬁnnnmﬁpuﬁnmlmﬂ!mhgﬁmﬁ:mdvﬂm,ﬂlﬁlﬂeﬁmﬂmﬁrlmlm,

ape, prader, and Body Maw Tadex.

s Medias reporied fw T, Harmonir mean eporied for halElike Ariftwnedic mean repmted for prreat doos . wrine and 1ena) clesoer

The percent of the dose of MK-0518 excreted as unchanged drug in urine was lower for patients with
renal insufficiency compared to matched healthy control subjects. As shown in Table 1, on average, 0.5
and 4.1 % of the dose were recovered in urine for patients with renal insufficiency and matched healthy
control subjects, respectively. The renal clearance of MK-0518 was lower for patients with renal
insufficiency compared to matched healthy control subjects. Mean renal clearance values were 2.7 and
31.5 mL/min for patients with renal insufficiency and matched healthy control subjects, respectively.

Figure 2. Individual MK-0518 AUCO-= Values Following Single Oral Dose Administration of 400 mg MK-
0518 to Patients With Severe Renal Insufficiency and Matched Healthy Control Subjects (N=10/Panel)
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Figure 3. Individual MK-0518 Cmax Values Following Single Oral Dose Administration of 400 mg MK-
0518 to Patients With Severe Renal Insufficiency and Matched Healthy Control Subjects (N=10/Panet)
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Figure 4. Individual MK-0518 C12 hr Values Following Single Oral Dose Administration of 400 mg MK-
0518 to Patients With Severe Renal Insufficiency and Matched Healthy Control Subjects (N=10/Panel)
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SAFETY RESULTS: MK-0518 was generally well tolerated in patients with severe renal impairment and
matched healthy subjects. No serious clinical or serious laboratory adverse experiences were reported
and no subject discontinued because of an adverse experience. Of the 33 non-serious clinical adverse
experiences reported by 11 patients/subjects (5 in renal patients and 6 in healthy controls), 15 were
considered by the investigator to be related to study drug. There were no laboratory adverse experiences
reported.
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DISCUSSION AND CONCLUSIONS:

The geometric mean ratio (renally impaired/healthy controls) for MK-0518 AUC,... was 0.85, with a
corresponding 90% confidence interval of (0.49, 1.49). The geometric mean ratios and corresponding
90% confidence intervals for Crax and Cy; p, were 0.68 (0.35, 1.32) and 1.28 (0.79, 2.06), respectively.

in contrast to the drug exposure parameters, clear evidence of alterations in the amount excreted in urine,
the renal clearance, and the B-phase half-life were obtained in this study. The percent of the dose
excreted in urine and the renal clearance were both considerably lower (~90%) for patients with renal
insufficiency compared to healthy subjects. The slower rate of renal clearance appears to have prolonged
the B phase of plasma elimination by ~50%. Because the overall elimination of MK-0518 via the renal
pathway is minor in subjects with normal renal function, the differences in the percent of the dose
excreted and in renal clearance did not result in large alterations in the exposure parameters (AUC, Cax,
C12 ). Because the B-phase has a minor contribution to AUC and C,ay, the prolongation of the half-life in
this phase did not result in meaningful elevations in AUC or Cpax.

Overall, there was no clinically important effect of severe renal insufficiency on the MK-0518
pharmacokinetic profile.
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