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Follow-up
5-7 days

Panel 1
simeprevir + RPV
(n=24)

Screening
≤21 days
before first
intake of trial
medication in
session 1

Study design
• Studies were conducted to investigate steady-state PK interactions between

simeprevir (150mg qd) and the following ARV agents
– 
RPV (25mg qd for 11 days) or TDF (300mg qd for 7 days; TMC435-C114,
NCT01205139)
– 
EFV (600mg qd for 14 days) or RAL (400mg twice daily [bid] for 7 days;
TMC435-C123, NCT01241773)
– 
DRV/r (800/100mg qd for 7 days; TMC435-C115, NCT01323257)
		• In anticipation of an interaction, the dose of simeprevir was reduced to
50mg qd when combined with DRV/r
•E
 ach study consisted of 2 panels: each panel evaluated simeprevir and an ARV
except in TMC435-C115, in which Panel 1 assessed the PK of simeprevir in
combination with erythromycin (results are not included in this report)
– 
Per panel, each subject received 3 treatments during 3 consecutive sessions
according to a classic 6-sequence, 3-period Williams design (Figure 1)

simeprevir + EFV or RAL
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simeprevir + RAL
(n=24)

DRV/r
(n=25)

Subjects entered, n, %

Panel 2
Session 1
Treatment
D, E or F

Washout
At least 7 days

Session 2
Treatment
D, E or F

Washout
At least 7 days

Session 3

Male

Follow-up

Treatment
D, E or F

Age, median
(range), years

5-7 days

12 (50.0)

12 (50.0)

13 (54.2)

17 (71.0)

13 (52.0)

43.0 (21.0–54.0)
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39.0 (19.0–54.0)
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simeprevira

RAL (400mg bid) for 7 days (n=24)
Coadministered HIV drug

simeprevir (150mg qd) + RAL (400mg bid) for 7 days (n=23)

•E
 ligible subjects were healthy men and women aged 18 to 55 years with a body
mass index of 18.0 to 30.0 kg/m2 who had been nonsmokers for at least 3 months
before screening. Women of childbearing potential had to have a negative
pregnancy test at screening and had to use highly effective methods of birth
control before, during and up to 30 days after the last dose of study medication
• Subjects with HIV-1, HIV-2 or hepatitis A, B or C infection at screening
were excluded
• All medication had to be discontinued at least 14 days before the first intake
of study drug (Day 1 of Session 1), except for paracetamol (acetaminophen)
or ibuprofen. Subjects were not allowed to use any medication other than
the study drug(s)—except for paracetamol or ibuprofen—until the follow-up
visit, which was scheduled between 5 and 7 days after the last intake of study
medication, or until after dropout
• The calculated sample size was 22 evaluable subjects within each panel in all 3
studies; therefore, a total of 24 subjects were enrolled in each panel to allow
for discontinuations

FIGURE 2. Mean (±SD) plasma concentration-time profiles of simeprevir (150mg qd) and RPV
(25mg qd) after administration of simeprevir alone and in combination with RPV for 11 days
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• Physical examinations were performed at screening; in each treatment session
on Day –1 and Day 12 (for RPV), Day –1 and Day 15 (for EFV) and Day –1 and
Day 8 (for TDF, RAL and DRV/r); as well as at follow-up and at discontinuation
• Adverse events (AEs) were monitored throughout the trial
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• PK and statistical analyses were performed using WinNonlin Professional
(version 4.1; Pharsight Corporation, Mountain View, CA, USA).
Noncompartmental analysis model 200 (extravascular input, plasma data) was
applied for the PK analysis
®

0.96 (0.83–1.11)

Efavirenz

0.49 (0.44–0.54)

0.29 (0.26–0.33)
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0.93 (0.85–1.02)
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Simeprevir dose was 50mg when coadministered with DRV/r and 150mg when used alone.
ARV, antiretroviral; PK, pharmacokinetics; LS, least squares; CI, confidence interval; Cmax, maximum plasma concentration; AUC24h, area
under time-concentration curve from 0–24 hours; Cmin, minimum plasma concentration; NRTI, nucleotide reverse transcriptase inhibitor;
NNRTI, non-nucleoside reverse transcriptase inhibitor; InSTI, integrase strand transfer inhibitor; PI, protease inhibitor; DRV/r, darunavir/ritonavir
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CONCLUSIONS
• Coadministration of simeprevir and EFV is not recommended due
to a significant decrease in simeprevir plasma concentrations in the
presence of EFV
• Coadministration of simeprevir and DRV/r is not recommended due
to a significant increase in simeprevir exposure in the presence of
DRV/r, even after dose adjustment of simeprevir from 150mg qd to
50mg qd. Similar effects are likely to be seen with other ritonavirboosted PIs
• All treatments were safe and well tolerated, and no SAEs were
reported
• Once available, data from the ongoing Phase III study (NCT01479868)
will further characterize the safety, tolerability, efficacy and PK
profile of simeprevir in patients with chronic HCV infection who are
coinfected with HIV-1

• R onald Kalmeijer, Guy De La Rosa, Richard Hoetelmans and Leen Gilles (employees of Janssen)
contributed to the development of the presentation

• E ditorial support for this poster was provided by Medicus International New York, with
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NNRTI

qd, once daily; EFV, efavirenz; SD, standard deviation

– 
Except for fatigue, no differences in the incidence of AEs were observed
between administration of simeprevir alone and coadministration of
simeprevir and DRV/r
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TABLE 3. Effect of simeprevir on PK of ARV drugs: LS means ratio (90% CI)
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simeprevir 150mg qd for 7 days (n=21)

DRV/r 800/100 mg qd for 7 days (n=23)

100

simeprevir 50mg qd + DRV/r 800/100mg qd
for 7 days (n=25)
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for 7 days (n=25)
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• Statistical methods included descriptive statistics, frequency tabulations,
intent-to-treat analysis, linear mixed-effects modeling and nonparametric tests
(for time to reach the maximum plasma concentration)

1.06 (0.94–1.19)

Darunavir/ritonavir

4

FIGURE 6. Mean (±SD) plasma concentration-time profiles of simeprevir (150mg qd and
50mg qd) and DRV/r (800/100mg qd) after administration of simeprevir alone and in
combination with DRV/r for 7 days

simeprevir (150mg qd) for 7 days (n=24)

Statistical methods

1.10 (0.97–1.26)

a

simeprevir (150mg qd) + EFV (600mg qd) for 14 days (n=23)

FIGURE 3. Mean (±SD) plasma concentration-time profiles of simeprevir (150mg qd)
and TDF (300mg qd) after administration of simeprevir alone and in combination with
TDF for 7 days

• Blood and urine samples for safety analyses were collected, and
electrocardiograms and vital signs were taken at screening, in each treatment
session (RPV-TDF study: Days 1, 7, 8, 11 and 12; EFV-RAL study: Days 1, 7, 8, 14
and 15; DRV/r study: Days 1, 7 and 8), at follow-up and at discontinuation

Rilpivirine

NRTI

• PK parameters of simeprevir and of ARVs at steady state, when given alone
and as the combination

• Plasma concentrations of simeprevir and ARVs were assessed at steady state;
selected trough samples were also obtained
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simeprevir (150mg qd) + rilpivirine (25mg qd) for 11 days (n=21)

• Short-term safety and tolerability of simeprevir administered alone or in
combination with ARVs
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simeprevir (150mg qd) for 11 days (n=21)

FIGURE 5. Mean (±SD) plasma concentration-time profiles of simeprevir (150mg qd) and EFV
(600mg qd) after administration of simeprevir alone and in combination with EFV for 14 days
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• All treatments given alone and combined were administered under fed
conditions, except for EFV, which was administered 2 hours after food

Cmin (ng/mL)

NNRTI

• Linear mean (standard deviation) plasma concentration versus time profiles
of simeprevir with RPV, TDF, RAL, EFV or DRV/r, respectively, are shown in
Figures 2–6
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AUC24h (ng•h/mL)

Tenofovir

Pharmacokinetic parameters

Simeprevir 50mg qd was the dose used in combination with DRV/r.
RPV, rilpivirine; TDF, tenofovir disoproxil fumarate; EFV, efavirenz; RAL, raltegravir; DRV/r, darunavir/ritonavir
a

Cmax (ng/mL)

NRTI

qd, once daily; RAL, raltegravir; bid, twice daily; SD, standard deviation

one subject with grade 1 rash permanently discontinued simeprevir and one
subject with grade 1 genital rash permanently discontinued simeprevir and
DRV/r (discontinuation of study medication due to grade 1 rashes was at
investigator’s discretion)

• Results from this PK analysis demonstrated that no dose adjustments
are required when combining simeprevir with RPV, RAL or TDF

TABLE 2. Effect of ARV drugs on PK of simeprevir: LS means ratio (90% CI)

Hours

simeprevir (150mg qd) for 7 days (n=24)

Withdrawal of consent; bJoint sponsor and investigation decision; cAdverse event (n=3) or positive urine drug test (n=1).
RPV, rilpivirine; TDF, tenofovir disoproxil fumarate; EFV, efavirenz; RAL, raltegravir; DRV/r, darunavir/ritonavir

Study C114: Panel 1. A=simeprevir; B=RPV; C=simeprevir + RPV; Panel 2. D=simeprevir; E=TDF; F=simeprevir + TDF
Study C123: Panel 1. A=simeprevir; B=EFV; C=simeprevir + EFV; Panel 2. D=simeprevir; E=RAL; F=simeprevir + RAL
Study C115: Panel 2: D=simeprevir; E=DRV/r; F=simeprevir + DRV/ra

2000

•E
 xposure to simeprevir was 2.6-fold higher after intake of simeprevir (50mg
qd) with DRV/r compared with intake of simeprevir (150mg qd) alone.
The observed interaction is consistent with the potent CYP3A inhibition by
ritonavir. The exposure to DRV increased 18% when it was coadministered
with simeprevir (50mg). Ritonavir exposure was 32% higher in the presence of
simeprevir (Table 3)
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Study end points

METHODS

simeprevir + RPV or TDF

2500

•N
 o clinically relevant interactions were observed between simeprevir
(150mg qd) and TDF, RPV and RAL
•C
 oadministration with EFV, a CYP3A inducer, resulted in a significant decrease
(71%) in exposure to simeprevir (150mg qd; Table 2)
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Plasma concentration of
efavirenz (µg/mL)

Treatment
A, B or C

TABLE 1. Subject demographics

3000

Plasma concentration of
darunavir (ng/mL)

At least 7 days

Session 3

Plasma concentration of
simeprevir (ng/mL)

– 
Data for the PK interactions between simeprevir and DRV/r are new, whereas
PK data for simeprevir and RPV, TDF, EFV or RAL were presented earlier this
year at the 19th Conference on Retroviruses and Opportunistic Infections in
Seattle, WA, March 5-8, 201210

Treatment
A, B or C

Washout

Plasma concentration of
tenofovir (ng/mL)

•3
 Phase I, randomized, crossover studies were conducted in healthy subjects
to evaluate potential PK interactions between simeprevir and the ARV agents
rilpivirine (RPV), tenofovir disoproxil fumarate (TDF), efavirenz (EFV), raltegravir
(RAL) and darunavir/ritonavir (DRV/r)

At least 7 days

Session 2

Plasma concentration of
simeprevir (ng/mL)

•A
 n ongoing Phase III study (NCT01479868) is evaluating the safety, tolerability,
efficacy and pharmacokinetics (PK) of simeprevir in chronically HCV-HIV
coinfected patients

Treatment
A, B or C

Washout

3500
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Treatments: simeprevir 150mg qd, DRV/r 800/100mg qd,
DRV/r 800/100mg qd + simeprevir 50mg qd

Plasma concentration of
ritonavir (ng/mL)

≤21 days
before first
intake of trial
medication in
session 1

Session 1

Plasma concentration of
simeprevir (ng/mL)

Screening

Plasma concentration of
simeprevir (ng/mL)

Panel 1

•C
 oncurrent treatment of HIV and HCV infection is complicated by pill burden,
overlapping drug toxicities and drug interactions, all of which may limit HIV ARV
treatment options.1 In addition, low rates of sustained virologic response for
HCV genotype 1 with peginterferon and ribavirin underscore the need for other
strategies to improve patient outcomes2,3

– 
Is a substrate of cytochrome P450 (CYP) 3A and a mild inhibitor of intestinal
(not hepatic) CYP3A and of hepatic CYP1A29

• Subject demographics for all 3 studies are summarized in Table 1

Plasma concentration of
raltegravir (ng/mL)

3-way randomized, crossover design with 3 treatments each

•P
 ersons coinfected with HCV and HIV may experience faster progression of liver
fibrosis than those who are HCV mono-infected, and they may experience more
liver-related health problems than persons living with HIV alone. Liver disease has
become the leading cause of non–AIDS-related death in the HIV/HCV coinfected
population due in part to longer life expectancy after the widespread use of
highly active antiretroviral (ARV) therapy in the developed world1

– 
Has demonstrated potent antiviral activity in patients infected with HCV
genotype 1, with antiviral activity demonstrated against genotypes 2, 4,
5, and 6 isolates4-8

Subject disposition

Plasma concentration of
rilpivirine (ng/mL)

•A
 ccording to the Centers for Disease Control and Prevention, coinfection with
hepatitis C virus (HCV) is present in approximately 25% of HIV-positive patients,
and approximately 80% of HIV-positive injection drug users are also infected
with HCV1

•S
 imeprevir (TMC435), an investigational, once daily (qd), oral HCV NS3/4A
protease inhibitor (PI)
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FIGURE 1. Design of studies

Plasma concentration of
simeprevir (ng/mL)
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FIGURE 4. Mean (±SD) plasma concentration-time profiles of simeprevir (150mg qd) and RAL
(400mg bid) after administration of simeprevir alone and in combination with RAL for 7 days
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DRV/r 800/100 mg qd for 7 days (n=23)
DRV/r 800/100 mg qd + simeprevir 50mg qd for 7 days (n=25)

qd, once daily; DRV/r, darunavir/ritonavir; SD, standard deviation

Simeprevir and RPV or TDF
•N
 o AE-related treatment discontinuations or serious AEs (SAEs) were reported
with simeprevir and RPV (25mg qd) or TDF (300mg qd)
– 
No relevant differences in the incidence of AEs were observed when
simeprevir and RPV or TDF were coadministered, compared with when
simeprevir or either HIV ARV was administered alone

Simeprevir and EFV or R AL

Address correspondence to:

•N
 o AE-related treatment discontinuations or SAEs were reported with simeprevir
and EFV (600mg qd) or RAL (400mg bid). One subject discontinued participation
in the study after treatment with EFV 600mg qd alone due to AEs including
rash, depressed mood and nightmares. All of these AEs were grade 1-2 and were
considered unrelated to simeprevir

Sivi Ouwerkerk-Mahadevan, PhD

•N
 o relevant differences in the incidence of AEs were seen when simeprevir
and RAL were coadministered compared with when simeprevir or RAL was
administered alone
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Simeprevir and DRV/r
•N
 o SAEs were reported
– 
In total, 3 (12.0%) subjects discontinued study medication due to an AE: one
subject with grade 2 rash permanently discontinued simeprevir and DRV/r,
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