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Abstract
The effect of food on rilpivirine/emtricitabine/tenofovir disoproxil fumarate single‐tablet regimen (STR) was evaluated in healthy subjects. Subjects
(N¼ 24) received rilpivirine/emtricitabine/tenofovir disoproxil fumarate (25/200/300mg) under fasted or fed conditions (light [390 kcal, 12 g fat];
standard [540 kcal, 21 g fat]) followed by pharmacokinetic (PK) sampling. The 90% confidence interval (CI) of the geometric mean ratio for rilpivirine,
emtricitabine, tenofovir exposure was estimated for fed versus fasted dosing and light versus standard meal, with equivalence boundaries of 80� 125%.
Safety was assessed throughout study. Twenty‐three subjects completed the study; one discontinued due to protocol violation. Adverse events were
mild to moderate. Emtricitabine PK was unaffected. Tenofovir AUCinf was 38% and 28% higher, respectively, with standard and light meal versus fasted.
Rilpivirine AUCinf and Cmax were 16% and 26% higher with a standard, and 9% and 34% with a light meal, respectively, versus fasted. Compared to
standard meal, the lower limit of rilpivirine AUClast and AUCinf when taken with the light meal were narrowly below the equivalence bounds (79.9 and
79.2, respectively), rilpivirine Cmax was narrowly above (129). Rilpivirine/emtricitabine/tenofovir disoproxil fumarate should be administered with food,
which can be a standard or light meal.
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Rilpivirine is a non‐nucleoside reverse transcriptase
inhibitor (NNRTI) that is approved by the U.S. Food
and Drug Administration (FDA) for the treatment of HIV‐
1 infection when coadministered with a background
regimen of other antiretroviral agents such as nucleoside
(or nucleotide) reverse transcriptase inhibitors (N(t)
RTIs).1,2 A single‐tablet regimen (STR) tablet containing
rilpivirine/emtricitabine/tenofovir disoproxil fumarate
(RPV/FTC/TDF), also approved by the FDA, has been
shown to be bioequivalent to the single agents, and has
demonstrated non‐inferior efficacy to efavirenz/emtricita-
bine/tenofovir disoproxil fumarate in treatment‐naïve
adults with HIV‐1 infection, based on HIV RNA levels
(viral load)<50 copies/mL at 48 weeks.3 In this study, the
RPV/FTC/TDF single tablet regimen (STR) demonstrated
a statistically significant difference in efficacy (favoring
the RPV/FTC/TDF STR) compared to the efavirenz/
emtricitabine/tenofovir disoproxil fumarate STR among
subjects with low baseline viral load (�100,000 copies/
mL), and was non‐inferior among subjects with high
baseline viral load (>100,000 copies/mL).3 RPV/FTC/
TDF was well‐tolerated with fewer adverse events across
all grades and fewer discontinuations due to adverse
events (3% vs. 9%; P< 0.001).

RPV/FTC/TDF has also been demonstrated to provide
efficacy in maintaining virologic suppression that was

non‐inferior to a ritonavir‐boosted protease inhibitor
antiretroviral (ARV) therapy when switching suppressed
(i.e., <50 copies/mL) patients as compared to patients
continuing on the ritonavir‐boosted protease inhibitor, and
had a better safety/tolerability profile with regard to
adverse events (diarrhea, upset stomach) and lipid
changes.4

The dosing recommendation for rilpivirine is adminis-
trationwith ameal to ensure optimal bioavailability, and in
all clinical studies, rilpivirine administrationwas under fed
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conditions. This recommendation is based on food effect
data from two Phase 1 studies evaluating the rilpivirine
single agent tablet in healthy subjects.5,6. The first food
effect studywas conducted evaluating the PK of rilpivirine
(25, 50, 100, and 150mg) following a fed versus fasted
conditions.5 When administered under fed conditions
(estimated 600–800 kcal, 25–35 g of fat), rilpivirine Cmax
and AUC were approximately 71% and 45% higher,
respectively, comparedwith fasted conditions. The second
food effect study was conducted evaluating the PK of
rilpivirine (75mg) following a standard breakfast
(533 kcal, 21 g fat), a high‐fat breakfast (928 kcal, 56 g
fat), a protein‐rich drink, or under fasted conditions; a light
meal was not evaluated.6 The study findings showed that,
in comparison to administering rilpivirine under fasted
conditions, a �74% higher mean Cmax and �59% higher
mean AUCinf was observed following a standard breakfast
and �64% higher mean Cmax and �48% higher mean
AUCinf following a high‐fat breakfast. In comparison to
administering rilpivirine following a standard breakfast,
the mean Cmax and AUCinf was �46% and 41% lower,
respectively, following administration under fasted con-
ditions. Rilpivirine administered with a protein‐rich drink
showed comparable exposures as fasted administration.
No difference in rilpivirine PK parameters was observed
upon administration with a high‐fat breakfast compared to
a standard breakfast.

RPV/FTC/TDF STR has been shown to be bioequiva-
lent to the individual components emtricitabine, rilpivir-
ine, and tenofovir disoproxil fumarate when administered
under fed conditions7. The present study evaluated the
effect of food (light and standard meal) on the
pharmacokinetics of tenofovir, emtricitabine, and rilpi-
virine, when administered as the RPV/FTC/TDF single‐
tablet formulation.

Methods
Study Population and Study Design
This was a Phase 1, randomized, open‐label, single‐dose,
three‐treatment, three period, six‐sequence crossover
study in healthy male and female (nonpregnant, non-
lactating) subjects (aged 18–45 years, inclusive) evaluat-
ing the pharmacokinetics (PK) of the RPV/FTC/TDF STR
(rilpivirine 25mg/emtricitabine 200mg/tenofovir diso-
proxil fumarate 300mg) under fasted and two different fed
conditions (a standard and light meal).

The study protocol and informed consent document
were reviewed and approved by the study center’s
Institutional Review Board, and subjects provided written
informed consent before study participation. Major
inclusion criteria were HIV‐1–uninfected, healthy sub-
jects based on medical history/physical exams/laboratory
evaluations, non‐smoker or use of nicotine containing
products discontinued 90 days prior to first dose of study

drug; body mass index (BMI) of 19�BMI� 30 kg/m2;
creatinine clearance (CLcr) value�70mL/min (Cockcroft
Gault); hepatitis B surface antigen negative; hepatitis C
antibody negative; normal 12‐lead electrocardiogram
(ECG); and use of at least two forms of contraception
including an effective barrier method. Subjects were
excluded if they had serious or active medical conditions
or received prescription medication and/or over‐the‐
counter (OTC) medications including herbal products
within 28 days of commencing study drug dosing with the
exception of vitamins and/or acetaminophen and/or
ibuprofen and/or hormonal contraceptive medications.
Additional major exclusion criteria were use of over‐the‐
counter or prescribed medications that affect gastric pH
(i.e., antacids, H2‐receptor antagonists, and/or proton
pump inhibitors) within three months prior to study
dosing; history of significant drug sensitivity or drug
allergy; history of alcohol or substance abuse; participa-
tion in an investigational trial involving any investiga-
tional compound within 30 days prior to study dosing;
poor venous access and inability to donate blood; donation
of blood within 56 days of study dosing; donation of
plasma within 7 days of study dosing.

A total of 24 eligible subjects were enrolled, four
subjects per sequence, and subjects were randomized at
the baseline visit to one of six unique sequences of
treatments A, B, and C (ABC, ACB, BAC, BCA, CAB,
and CBA). Treatment Awas a single oral dose of the RPV/
FTC/TDF STR (rilpivirine 25mg/emtricitabine 200mg/
tenofovir disoproxil fumarate 300mg) administered in the
morning with a standard meal consisting of two slices of
white bread, two slices of ham, one slice of cheese, one pat
of butter, one packet of jelly, one cup of decaffeinated
coffee, one cup of 2% milk, and one packet of sugar
(540 kcal, 21 g fat); Treatment B was a single oral dose of
the RPV/FTC/TDF STR administered in the morning on
an empty stomach; Treatment C was a single oral dose of
the RPV/FTC/TDF STR formulation administered in the
morning with a light meal consisting of two slices of wheat
bread, one tablespoon of Benecol Light Spread, eight
ounces of 2% milk, and four ounces of orange juice
(390 kcal, 12 g fat). The duration of the study was 52 days
in total and consisted of 3 periods of single dose
administration. Treatments were started on Days 1, 19,
and 37 and each treatment was separated by a washout to
ensure undetectable analyte concentrations at subsequent
periods. Subjects were contacted by telephone on Day 52
for a follow‐up assessment.

On Day 1, 19, and 37, a single dose of the RPV/FTC/
TDF STR was administered, under the supervision of
study personnel, in the morning following an overnight
fast (no food or liquids, except water, for at least 10 hours)
with 240mL water, either without or immediately after a
meal, depending on the treatment. Mouth checks were
performed to ensure doses were taken and the time of
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dosing was recorded. The dose of the RPV/FTC/TDF STR
represents the commercially marketed dose for the
treatment of HIV‐infected patients. Subjects were restrict-
ed from food consumption (except for the study treatment
meal) until after collection of the 4‐hour pharmacokinetic
sample, relative to study drug dosing. Subjects were
restricted from water consumption 1 hour before and 2
hours after dosing, except for the 240mL given with the
study treatment.

Safety Assessments
Safety was evaluated by assessment of clinical laboratory
tests (hematology profile, chemistry profile, and urinaly-
sis), physical examinations, vital signs, serum pregnancy
tests (female subjects), and review of concomitant
medications performed at screening, at baseline (day
before first study dose), on days before PK blood
sampling, and at various times during the study. Subjects
were monitored for adverse events (AEs) from baseline to
follow‐up (telephone call) on Day 52. Adverse events
were graded as grade 1¼mild, grade 2¼moderate, grade
3¼ severe, and grade 4¼ life threatening according to
Gilead Sciences Modified NIAID Common Toxicity
Grading Scale.

Pharmacokinetic Sampling
Starting on days 1, 19, and 37, PK blood sampling was
performed at 0 (predose), 0.25, 0.5, 0.75, 1, 1.5, 2, 2.5, 3,
3.5, 4, 4.5, 5, 6, 8, 10, 12, 18, 24, 48, 72, 96, 120, 144, 168,
and 192 hours postdose. Timing of blood samples was
based on known concentration–time profiles of each drug
to accurately assess their PK. Blood samples were
collected in a Vacutainer1 Plus plastic whole blood
tube (Becton Dickinson, Franklin Lakes, NJ) containing
anticoagulant (spray‐dried K2 ethylenediaminetetraacetic
acid [EDTA]) and inverted several times to mix the blood
and the anticoagulant. Tubes were kept in a covered
container to limit light exposure and were kept on ice for
30minutes and centrifuged for 10minutes at 1,000
relative centrifugal force (RCF) in a refrigerated centrifuge
set at 4°C to harvest plasma. Plasma samples were frozen
at �70°C until analysis.

Bioanalytical Procedures
Concentrations of rilpivirine, emtricitabine, and tenofovir
in plasma samples were determined using validated high‐
performance liquid chromatography/tandem mass spec-
trometry (HPLC/MS/MS) bioanalytical assays with
electrospray ionization in the positive ion mode. Sample
analyses for emtricitabine and tenofovir were performed
as follows: a 100mL aliquot of plasma sample was mixed
with internal standard and reconstituted with water/
methanol. An aliquot was then injected on a reverse‐
phase liquid chromatography system using an Aquasil
C18 column (Thermo Fisher Scientific, Waltham, MA),

with a mobile composition of water/methanol/formic acid
at a flow rate of 250mL/min. TheMS/MS precursor ion!
product ion transitions were m/z 248 ! m/z 130 for
emtricitabine and m/z 288 ! m/z 176 for tenofovir. The
assay calibration curves were linear, from 5 to 3,000 ng/
mL for emtricitabine and from 5 to 3,000 ng/mL for
tenofovir. The interassay precision range (%CVs) for
emtricitabine at 5 and 3,000 ng/mL was 1.4–5.7, and the
range for tenofovir at 5 and 3,000 ng/mL was 2.4–6.5. The
interassay accuracy range, expressed as %RE, was�7.8 to
2.4 for emtricitabine and �4.7 to 2.0 for tenofovir. The
stability in frozen matrix was 190 days at �20°C and
�70°C for emtricitabine and 190 days at �20°C and
�70°C for tenofovir.

Samples for rilpivirine analyses were treated as follows:
A 50mL aliquot of plasma sample was mixed with internal
standard, extracted with liquid‐liquid extraction, and
reconstituted with water/methanol. An aliquot of the
diluted sample was injected on a reverse‐phase liquid
chromatography system using a Gemini C18, 3mm,
50mm� 2mm column (Phenomenex) and a mobile phase
composition of acetonitrile:water:ammonium hydroxide at
a flow rate of 300mL/min. The MS/MS precursor
ion!product ion transitions were m/z 367!m/z 195 for
rilpivirine andm/z 373!m/z 201 for internal standard. The
assay calibration curve for rilpivirine was linear, from 1 to
500 ng/mL. The interassay precision range (%CVs) for
rilpivirine at 1 and 500 ng/mL was 2.8–5.7. The interassay
accuracy range, expressed as %RE, was �7.2 to 2.2. The
stability in frozen matrix for rilpivirine was 249 days at
�20°C and �70°C.

Pharmacokinetic Analyses
Pharmacokinetic parameters of rilpivirine, emtricitabine,
and tenofovir were estimated by application of a linear up/
log down trapezoidal rule using a noncompartmental
method (WinNonlin software, Professional Edition,
Version 6.2; Pharsight Corporation, Mountain View,
CA). PK parameters estimated included area under the
concentration versus time curve extrapolated to infinite
time (AUCinf), area under the concentration versus time
curve from time zero to the last quantifiable concentration
(AUClast), maximum observed plasma concentration
(Cmax), time to reach maximum concentration (Tmax),
last quantifiable concentration (Clast), time of Clast (Tlast),
and terminal elimination half life (T1/2). All predose
sample times were assigned a value of zero. Concentra-
tion values below the lower limit of quantitation of the
bioanalytical assays that occurred before the achievement
of the first quantifiable concentration were assigned a
value of zero to prevent overestimation of the initial
AUC. Samples that were below the lower limit of
quantitation at all other time points (e.g., between two
quantifiable concentrations or after last quantifiable
concentration) were treated as missing data to avoid
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bias in the estimation of the terminal elimination rate
constant.

Statistical Analyses
A parametric (normal theory) analysis of variance
(ANOVA) using a mixed‐effects model appropriate for
a crossover design was fitted to the natural logarithmic
transformation of PK parameters (AUCinf, AUClast, and
Cmax) for rilpivirine, emtricitabine, and tenofovir. Ninety
(90) percent confidence intervals (CI) were constructed for
the ratio (test:reference) of geometric means for each PK
parameter for each analyte. Food effect on a PK parameter
was concluded if the 90% CI of the geometric least‐
squares mean ratio (GMR) of the test treatment (i.e., light
meal [390 kcal, 12 g fat] or standard meal [540 kcal, 21 g
fat]) to the reference treatment (i.e., fasted) fell outside the
equivalence boundaries of 80–125%. In addition, admin-
istration with light versus standard meal was evaluated in
the same manner, with the standard meal as the reference.

A total sample size of 18 evaluable subjects (three per
sequence) was projected to achieve at least 90% power to
reject the null hypothesis of >20% change in the
pharmacokinetics of rilpivirine, emtricitabine, or tenofovir
when RPV/FTC/TDF STR was administered with meal
(standard or light) versus under fasted conditions.
Calculations were based on the largest intra‐subject
standard deviation for the exposure PK parameters of
the three analytes, and thus based on rilpivirine Cmax

(0.169 in a natural‐log scale). A 33% overage was built
into the study sample size to account for potential study
discontinuations, thus requiring total enrollment of 24
subjects (four per treatment sequence).

Results
Subject Demographics and Disposition
Twenty‐four subjects were enrolled in the study (12 male
and 12 female; 22 white and 2 black/African–American;
24 Hispanic/Latino) with a mean age of 35 years (range:
24–45 years). The mean weight for subjects at screening
was 76.5 kg (range: 58.3–100.9 kg) and the mean height
169.4 cm (range: 158.0–191.0 cm). The mean body mass
index for subjects at screening was 26.5 kg/m2 (range:
20.2–29.8 kg/m2) and the mean estimated glomerular
filtration rate calculated by Cockcroft–Gault method
(eGFRCG) was 123.9mL/min (range: 88.9–174.4mL/
min). Twenty–three subjects completed the study. One
subject was discontinued from the study due to a protocol
violation and did not provide data for dosing under light
meal conditions.

Safety
The RPV/FTC/TDF STR was generally well tolerated
regardless of fasted or fed conditions. The incidence of
treatment‐related AEs was 12.5% of subjects receiving the

RPV/FTC/TDF STR under fasted conditions and 16.7% of
subjects receiving the RPV/FTC/TDF STR with a
standard meal. There were no treatment‐related AEs in
subjects receiving the RPV/FTC/TDF STR with a light
meal. There were no AEs considered to be related to study
drug and observed laboratory abnormalities were mild in
grading. No deaths, serious AEs, or Grade 3 or 4 AEs, or
Grade 2, 3, or 4 laboratory abnormalities occurred in this
study.

Pharmacokinetics
Rilpivirine. The plasma concentration–time profiles of

rilpivirine (n¼ 24) following single‐dose administration
of the RPV/FTC/TDF STRwith a standardmeal (540 kcal,
21 g fat), light meal (390 kcal, 12 g fat) or under fasted
conditions are shown in Figure 1. Corresponding
rilpivirine PK parameters and the test versus reference
treatment comparisons are presented in Table 1. Rilpivir-
ine plasma concentrations were higher following the RPV/
FTC/TDF STR administration with a standard or light
meal, as compared to fasted conditions, and the
corresponding 90% CIs of the GMR for rilpivirine PK
parameters (AUClast, AUCinf, and Cmax) were above 80–
125%, indicating a food effect. Rilpivirine median Tmax

was slightly longer when taken with a standard meal
compared to fasted but the inter‐quartile range was
comparable, while T1/2 was comparable under fed versus
fasted conditions. When the standard meal was used as the
reference treatment, the lower limit of the 90% CIs of the
GMR for rilpivirine exposures (AUClast and AUCinf)
when taken with the light meal were narrowly below the
lack of food effect boundary (79.9 and 79.2, respectively),
as noted in Table 1.

Emtricitabine. The plasma concentration–time profiles
of emtricitabine (n¼ 24) following single‐dose adminis-
tration of the RPV/FTC/TDF STR with a standard meal
(540 kcal, 21 g fat), light meal (390 kcal, 12 g fat) or under

Figure 1. Rilpivirine (RPV) plasma concentration–time profiles
(mean� standard deviation [SD]) following single dose administration
of emtricitabine/rilpivirine/tenofovir disoproxil fumarate STR in fasted
and fed conditions.
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fasted conditions are shown in Figure 2, and emtricitabine
PK parameters, GMR and 90% CIs are presented in
Table 2. Emtricitabine PK was comparable across treat-
ments and the 90% CIs of the GMR for emtricitabine PK
parameters were within the boundary of 80–125%,
indicating a lack of food effect.

Tenofovir. The tenofovir plasma concentration–time
profiles (n¼ 24) following single‐dose administration of
the RPV/FTC/TDF STR with a standard meal (540 kcal,
21 g fat), light meal (390 kcal, 12 g fat) or under fasted
conditions are shown in Figure 3, with PK parameters,
GMR, and 90% CIs in Table 3. Tenofovir plasma
concentrations were higher following the RPV/FTC/
TDF STR administration with a standard or light meal,

as compared to fasted conditions, while tenofovir Tmax and
T1/2 were comparable under fasted and fed conditions. The
90% CIs of the GMR for tenofovir exposure were above
80–125% following administration with standard or light
meal, as compared with fasted conditions, indicating a
food effect. Relative to the standard meal, tenofovir AUC
was within the lack of food effect boundary following
administration with a light meal, while Cmax was slightly
lower.

Discussion
The effects of food on the PK of rilpivirine, emtricitabine,
and tenofovir when administered as the RPV/FTC/TDF
STR were evaluated in a balanced crossover study. When
administered following a meal, rilpivirine and tenofovir
plasma exposures were higher compared to fasted
administration, while emtricitabine exposures were
unaffected.

Although a food effect was noted for rilpivirine in the
present study, the observed increase in its systemic
exposure in the presence of food was notably lower than
historical data for rilpivirine administered as the single
agent. Rilpivirine AUCs were �60% higher with a
standard or high‐fat meal for the single agent, when
compared to the fasting state, with no difference between
the standard or high‐fat meal.6 Although the Phase 2 and 3
studies of rilpivirine single agent did not have specific
recommendations regarding the meal that the drug was
administered with (e.g., kcal, fat content, etc), strong
emphasis has been placed in administering rilpivirine
single agent with a meal due to the notable food effect for
rilpivirine single agent. Prior to the availability of the

Table 1. Rilpivirine Pharmacokinetics Following Single Dose Administration of Rilpivirine/Emtricitabine/Tenofovir Disoproxil Fumarate STR in Fasted
and Fed Conditionsa

Rilpivirine PK parameter

Emtricitabine/rilpivirine/tenofovir disoproxil fumarate STR

Standard meal (A) (n¼ 24) Fasted (B) (n¼ 24) Light meal (C) (n¼ 23)

AUClast (ng�h/mL) 2,770 (35) 2,460 (39) 2,670 (41)
AUCinf (ng�h/mL) 3,030 (34) 2,770 (40) 2,880 (41)
Cmax (ng/mL) 99.5 (38) 83.2 (42) 104 (35)
Tmax (h) 4.75 (3.50, 5.00) 3.75 (3.25, 5.00) 3.50 (3.00, 5.00)
T1/2 (h) 50.8 (43.3, 62.3) 58.3 (46.2, 75.7) 52.4 (40.4, 61.6)

Rilpivirine PK parameter

GMR Ratio (%) (90% CI)

Standard meal (A) vs.
Fasted conditions (B)

Light meal (C) vs.
Fasted conditions (B)

Light meal (C) vs.
Standard meal (A)

n 24 vs. 24 23 vs. 24 23 vs. 24
AUClast 119 (101, 142) 114 (95.4, 135) 94.9 (79.9, 113)
AUCinf 116 (98.6, 137) 109 (92.2, 129) 93.8 (79.2, 111)
Cmax (ng/mL) 126 (105, 153) 134 (111, 163) 106 (87.6, 129)

aData presented using three significant figures and as arithmetic mean (% coefficient of variation); Tmax and T1/2 as median (first quartile, third quartile). GMR
indicates geometric mean ratio (90% confidence interval).

Figure 2. Emtricitabine (FTC) plasma concentration‐time profiles
(mean� standard deviation [SD]) following single dose administration
of emtricitabine/rilpivirine/tenofovir disoproxil fumarate STR in fasted
and fed conditions.
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present data, RPV/FTC/TDF STR dosing has been
recommended with a meal based on food effect data
with the rilpivirine single agent using the standard and
high‐fat meals noted above.8 However, the present study
with the STR showed smaller increases in rilpivirine
AUCinf of 16% and 9%, respectively, with a standard meal
and a light meal versus fasted dosing. Comparison of the
effects of the standard breakfast (540 kcal, 21 g fat) on
rilpivirine PK in the present study versus historical data for
the single agent with a standard breakfast of similar caloric
and fat content (533 kcal, 21 g fat) suggests that the RPV/
FTC/TDF STR is less susceptible to food‐based changes
in rilpivirine PK than the rilpivirine single agent tablet.

The mechanism and/or formulation characteristics leading
to the RPV/FTC/TDF STR being less susceptible to food
effects versus the single agent are currently unknown and
further investigation may be necessary to elucidate the
potential cause.

In this context, it is of particular interest/importance
that the impact of a light meal was evaluated for the STR,
which was not done for the rilpivirine single agent.
Relative to the standard meal (i.e., 540 kcal, 21 g fat),
RPV/FTC/TDF STR dosing with a light meal (390 kcal,
12 g fat) resulted in essentially comparable rilpivirine
exposures, with the GMR (90% CI) narrowly above the
upper bound of equivalence (125%) for rilpivirine Cmax

(129%) and within the upper bound and narrowly below
the lower bound for equivalence (80%) for AUC (79.9%
for AUClast and 79.2% for AUCinf). Overall, these data
indicate that RPV/FTC/TDF STR can be administered
with a light meal or food, which may be more convenient
and/or representative of actual clinical dosing for HIV
patients. The present data are thus considered particularly
helpful for clinicians in managing patients that receive
RPV/FTC/TDF STR. No data, however, are available
upon administration of RPV/FTC/TDF STR with a
nutritional drink, such as a protein‐rich drink. Upon
administration of rilpivirine single agent with a protein‐
rich drink rilpivirine exposures were comparable to those
observed under fasted administration6, and thus is not
recommended as a substitute for food for the STR as well
as the single agent.1,8

The effects of food on emtricitabine and tenofovir
PK following RPV/FTC/TDF STR administration were
consistent with historical data for other formulations

Table 2. Emtricitabine Pharmacokinetics Following Single Dose Administration of Emtricitabine/Rilpivirine/Tenofovir Disoproxil Fumarate STR in
Fasted and Fed Conditionsa

Emtricitabine PK parameter

Emtricitabine/rilpivirine/tenofovir disoproxil fumarate STR

Standard meal (A) (n¼ 24) Fasted (B) (n¼ 24) Light meal (C) (n¼ 23)

AUClast (ng�h/mL) 10,100 (18) 10,800 (22) 10,400 (19)
AUCinf (ng�h/mL) 10,300 (18) 11,000 (23) 10,600 (19)
Cmax (ng/mL) 2,020 (27) 2,140 (21) 2,090 (22)
Tmax (h) 2.00 (1.50, 2.50) 2.00 (1.50, 2.00) 2.00 (1.50, 2.50)
T1/2 (h) 15.5 (13.7,18.3) 16.4 (13.4, 19.3) 17.3 (15.2, 19.8)

Emtricitabine PK parameter

GMR Ratio (%) (90% CI)

Standard meal (A) vs.
Fasted conditions (B)

Light meal (C) vs.
Fasted conditions (B)

Light meal (C) vs.
Standard meal (A)

n 24 vs. 24 23 vs. 24 23 vs. 24
AUClast 95.1 (92.6, 97.6) 95.9 (93.4, 98.5) 101 (98.2, 104)
AUCinf 95.3 (92.8, 97.9) 96.1 (93.5, 98.8) 101 (98.2, 104)
Cmax 93.1 (87.4, 99.1) 95.5 (89.6, 102) 103 (96.2, 109)

aData presented using three significant figures and as arithmetic mean (% coefficient of variation); Tmax and T1/2 as median (first quartile, third quartile). GMR
indicates geometric mean ratio (90% confidence interval).

Figure 3. Tenofovir (TFV) plasma concentration–time profiles
(mean� standard deviation [SD]) following single dose administration
of emtricitabine/rilpivirine/tenofovir disoproxil fumarate STR in fasted
and fed conditions.
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with these agents. As also seen with the emtricitabine
capsule9, the emtricitabine/tenofovir disoproxil fumarate
co‐formulated tablet10, and the elvitegravir/cobicistat/
emtricitabine/tenofovir disoproxil fumarate STR11,
emtricitabine exposures were unaffected with fed versus
fasted dosing when administered as the RPV/FTC/
TDF STR. Historically, tenofovir exposures have
been slightly higher under fed versus fasted conditions
in crossover studies with the emtricitabine/tenofovir
disoproxil fumarate co‐formulated tablet10 and the
elvitegravir/cobicistat/emtricitabine/tenofovir disoproxil
fumarate STR11. In the present study, compared to fasted
condition, tenofovir AUCinf was 28% and 38% higher
with light and standard meals, respectively, and
corresponding values for Cmax were 12% and 32%
higher. These changes are in the range of the food effects
seen historically with other tenofovir disoproxil fumarate
containing products (Cmax and AUC increase of 20% and
25%, respectively with elvitegravir/cobicistat/emtricita-
bine/tenofovir disoproxil fumarate STR; 15% and 35%
with emtricitabine/tenofovir disoproxil fumarate co‐
formulated tablet). In the present study, relative to a
standard breakfast, the 90% CI for tenofovir AUC was
within the equivalence bounds when RPV/FTC/TDFwas
administered with a light meal. Although the Cmax was
slightly lower, this was not considered to be clinically
relevant.

In conclusion, although both the RPV/FTC/TDF STR
and the rilpivirine single agent are recommended to be
administered under fed conditions, a lesser food effect on
rilpivirine plasma exposures was observed with the STR
versus single agent. In addition, the study shows that

following a standard meal or a light meal, no clinically
relevant differences in rilpivirine exposures were ob-
served. Accordingly, the RPV/FTC/TDF STR may be
administered with a standard or a light meal, whichmay be
practical and convenient for HIV‐infected patients
receiving this regimen.
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