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Abstract
Purpose The aim of this study is to investigate the effect of
hepatic or renal impairment on the pharmacokinetics of a sin-
gle 130-mg evacetrapib dose.
Methods Two open-label, parallel-design studies in males and
females with normal hepatic function or Child-Pugh mild,
moderate, or severe hepatic impairment, or with normal renal
function or severe renal impairment. Non-compartmental
pharmacokinetic parameters were estimated from plasma
concentration-time data. Evacetrapib safety and tolerability
were assessed.
Results Pharmacokinetic parameter estimates were compara-
ble between controls and mildly hepatically impaired subjects.
Geometric mean area under the concentration-time curve
(AUC) was greater, half-life (t1/2) was longer, and maximum
concentration (Cmax) was lower in subjects with moderate and
severe hepatic impairment than in controls. Apparent clear-
ance (CL/F) did not differ between controls and those with
mild hepatic impairment, but CL/F decreased for moderate
and severe impairment. Spearman correlation coefficient
showed no relationship between CL/F and Child-Pugh score.
In the renal study, AUC and t1/2 were similar between groups,
while Cmax was 15 % lower in subjects with severe

impairment. CL/F in severely renally impaired subjects dif-
fered by <6 % from that in controls. Spearman correlation
coefficient showed no apparent relationship between CL/F
and estimated creatinine clearance or glomerular filtration
rate. Neither study noted changes in clinical laboratory param-
eters or clinically significant findings. Adverse event inci-
dence was low, and all were mild or moderate in severity.
Conclusion Evacetrapib exposure did not differ between mild
hepatic impairment and normal hepatic function, but increased
along the progression frommild to moderate to severe hepatic
impairment. Severe renal impairment did not affect
evacetrapib exposure.

Keywords Evacetrapib . Hepatic impairment . Renal
impairment . Cholesteryl ester transfer protein .

Pharmacokinetics

Introduction

Treatments to aggressively lower low-density lipoprotein cho-
lesterol (LDL-C) have been shown to reduce cardiovascular
events [1–3], but there remains an unmet need for additional
therapies targeting other lipid-related risk factors to address
residual cardiovascular disease [4]. The Framingham Study
revealed that high-density lipoprotein cholesterol (HDL-C)
is an important factor in cardiovascular disease, indicating that
higher levels of HDL-C are associated with a lower risk of
adverse cardiovascular events [5–7]. A new class of com-
pounds inhibits cholesteryl ester transfer protein (CETP),
which promotes the exchange and net transfer of triglycerides
and cholesterol esters between lipoproteins, and may provide
favorable benefits toward lowering cardiovascular risk [8, 9].
Evacetrapib is a potent and selective inhibitor of CETP that
has demonstrated its ability to increase HDL-C and decrease
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LDL-C [10–13]. A human metabolism study in healthy sub-
jects given a single oral dose of evacetrapib showed extensive
hepatic metabolism of evacetrapib, identifying evacetrapib
and two metabolites in plasma [14]. Most (93.1 %) of the
administered dose was eliminated in the feces, while only
2.30 % of the dose was excreted in urine. In vitro data indi-
cated that oxidative metabolism by cytochrome P450 (CYP)
enzymes (predominately CYP3A and, to a lesser extent,
CYP2C8) is primarily responsible for evacetrapib clearance
[14]. Thus, hepatic impairment, but not renal impairment,
could be expected to alter evacetrapib’s pharmacokinetic
(PK) profile.

The patient population for evacetrapib anticipated treat-
ment in those with hepatic or renal impairment, which could
affect the PK of evacetrapib leading to changes in safety, tol-
erability, and/or efficacy of the drug. Two studies investigated
the effect of hepatic and renal impairment on the PK of a
single oral dose of 130-mg evacetrapib (NLM Identifier:
NCT01836185 and NCT01825889) [15, 16], the dose used
in evacetrapib 's phase 3 study (NLM Identif ier :
NCT01687998) [17]. This report presents the results of the
PK, safety, and tolerability after a single oral dose of 130 mg
of evacetrapib in subjects with mild, moderate, and severe
hepatic impairment or with severe renal impairment compared
to healthy control subjects.

Materials and methods

Clinical study designs

All subjects received information about the study purposes
and potential risks and provided written informed consent
before beginning any study procedures. Protocols and in-
formed consent forms were approved by the institutional re-
view board (Schulman Associates Investigational Review
Board, Inc., Sunrise, Florida, USA). Both studies were con-
ducted in accordance with regulatory guidances and good
clinical practice guidelines. Subjects in both studies were
allowed to continue taking concomitant medications, which
were withheld for 4 h after the evacetrapib dose unless the
investigator felt they were necessary for safety reasons.
Subjects taking strong inducers or inhibitors of CYP3A4
and CYP2C8 were excluded.

Hepatic impairment

This open-label, single-dose, parallel-design study evaluated
evacetrapib at multiple study sites in subjects with hepatic
impairment or with normal hepatic function, as classified at
screening using the Child-Pugh system (NLM identifier:
NCT01836185) [15, 18–20]. The study design adheres to
the US Food and Drug Administration (FDA) guidance for

studies in which hepatic metabolism and/or excretion ac-
counts for >20 % of the elimination of a parent drug or active
metabolite [20]. Thirty-two subjects were enrolled to ensure
that at least 30 subjects completed the study: at least 8 subjects
with normal hepatic function, mild impairment (Child-Pugh
Class A), andmoderate hepatic impairment (Child-Pugh Class
B) and at least 6 subjects with severe hepatic impairment
(Child-Pugh Class C). The sample size was based on FDA
guidance [20], which advises that at least six subjects in each
group are required to provide evaluable data, and was selected
to achieve the study objectives rather than to satisfy an a priori
statistical requirement.

Subjects were males and females not of childbearing
potential between 42 and 77 years of age, inclusive, with a
bodymass index (BMI) of 19.1 to 39.8 kg/m2, inclusive, at the
time of screening. Creatinine clearance (CLcr) was required to
be ≥70 mL/min as estimated using the Cockcroft-Gault
equation (Supplemental Equation 1), based on serum
creatinine and screening body weight [21]. Subjects with
normal hepatic function were required to be generally
healthy individuals with acceptable clinical laboratory test
results and vital signs. Subjects with mild to severe hepatic
impairment had a diagnosis of chronic hepatic impairment for
at least 6 months, with no clinically significant changes within
90 days prior to dosing. Preexisting conditions causing
hepatic impairment included hepatitis C, hepatic cirrhosis,
alcoholic cirrhosis, and hepatic steatosis. Stable baseline
conditions were permitted in the hepatically impaired
groups, provided that the condition or required treatment
would not negatively impact subject health or study conduct.
Subjects with normal hepatic function were matched by age
(±10 years), sex, and BMI (±20 %) to subjects with mild,
moderate, and severe hepatic impairment.

Subjects were admitted to the Clinical Research Unit
(CRU) on the day prior to dosing and resided in the CRU
for at least 48 h up to 15 days after evacetrapib administration;
all subsequent assessments were conducted on an outpatient
basis. Subjects were administered a single oral dose of
130-mg evacetrapib in the morning following an 8-h fast.
Subjects were required to return to the CRU for a follow-up
visit at least 28 days after the evacetrapib dose.

Renal impairment

This was a multicenter, open-label, single-dose, parallel-
design study evaluating evacetrapib in male and female sub-
jects with severe renal impairment or with normal renal func-
tion (NLM identifier: NCT01825889) [16]. The study design
considered the current regulatory guidances for the study of
PK in subjects with impaired renal function; however, modi-
fications to the approach within the FDA guidance were made
[22–24].

564 Eur J Clin Pharmacol (2016) 72:563–572



Since only 2 % of the evacetrapib dose is eliminated in the
urine, renal impairment was not expected to substantially af-
fect evacetrapib PK. Therefore, a reduced study design in only
severely renally impaired subjects and healthy subjects was
planned. A planned interim data review was conducted fol-
lowing dosing of five subjects with severe renal impairment
and five subjects with normal renal function. The purpose was
to analyze safety, tolerability, and PK data to determine wheth-
er the reduced design sufficed or a Bfull^ study evaluating
mild, moderate, and severe renal impairment groups would
be required. Since the PK difference between subjects with
normal renal function and subjects with severe renal impair-
ment was as expected, and safety and tolerability was deemed
acceptable, five more subjects were enrolled into each group
and the reduced study design was completed.

Twenty subjects were enrolled in the reduced study to en-
sure that at least 16 subjects (8 per group) completed the study.
This sample size has been shown to suffice for studies of this
type; it was not selected to satisfy an a priori statistical require-
ment. However, eight subjects per group provided at least
90 % power to demonstrate that the 90 % confidence interval
(CI) for the ratio of area under the curve (AUC) and Cmax falls
within 0.5 to 2.0 compared to healthy subjects. This calcula-
tion assumed a coefficient of variation of 41 % or less, and a
true ratio of geometric means of 1 for AUC and Cmax, based
on previous evacetrapib study results.

Subjects were males and females (not of childbearing
potential) between 42 and 78 years of age, inclusive, with
a BMI of 19.5 to 39.7 kg/m2, inclusive, at the time of
screening. Creatinine clearance was estimated at screening
using the Cockcroft-Gault equation (Supplemental
Equation 1), and glomerular filtration rate was estimated
using the Modification of Diet in Renal Disease (MDRD)
equation (Supplemental Equation 2) as described in the
FDA guidance [21, 23]. Subjects with severe renal impair-
ment were defined by an estimated CLcr <30 mL/min,
using the Cockcroft-Gault equation, but not requiring dial-
ysis (Supplemental Table 1). Data from these subjects
were compared to those from control subjects, who were
matched by demographics and had normal renal function
(CLcr ≥90 mL/min). Subjects with normal renal function
were required to be generally healthy individuals with ac-
ceptable clinical laboratory test results and vital signs.
Control subjects with normal renal function were matched
for age (±10 years), sex, and BMI (±15 %) to subjects
with severe renal impairment.

Subjects were admitted to the CRU on the day prior to
dosing and resided in the CRU for at least 48 h postdose.
All subsequent assessments were conducted on an outpatient
basis. Subjects were given a single oral dose of 130-mg
evacetrapib in the morning, preceded by breakfast. Subjects
were required to return to the CRU for a follow-up visit at least
28 days after the evacetrapib dose.

Pharmacokinetic assessments

Blood sampling

In both studies, blood samples were collected predose and 1,
2, 3, 4, 6, 8, 12, 24, 36, 48, 72, 120, 168, 216, 264, 312, and
336 h postdose for measurement of evacetrapib concentrations
in plasma. In the hepatic study, blood samples were also col-
lected at 4, 24, and 48 h postdose for assessment of plasma
protein binding of evacetrapib. In the renal study, blood sam-
ples were collected prior to dosing and at 4, 24, and 72 h
postdose to determine the effects of renal impairment on
evacetrapib plasma protein binding.

Bioanalysis

Plasma samples were analyzed for evacetrapib using a vali-
dated method of liquid chromatography with tandem mass
spectrometry detection at Covance Laboratories, Inc.
(Madison, Wisconsin, USA; data on file). The lower limit of
quantification was 1.00 ng/mL and the upper limit of quanti-
fication was 1000 ng/mL. The interassay accuracy (relative
error) during validation ranged from −2.9 to 1.5 %. The
interassay precision (relative standard deviation) during vali-
dation ranged from 2.9 to 6.4 %. Evacetrapib was stable in
plasma for up to 365 days when stored at −20 and −70 °C.

Protein binding of evacetrapib was determined ex vivo in
clinical plasma samples using an equilibrium dialysis method
at Quintiles Biosciences, Inc. (Ithaca, New York, USA).

Pharmacokinetic analysis

Pharmacokinetic parameter estimates for evacetrapib were
calculated by standard non-compartmental methods of analy-
sis using Phoenix WinNonlin Version 6.2.1 (Pharsight
Corporation, Mountain View, California, USA). Plasma con-
centrations below the lower limit of the assay were excluded
from the analysis, except for those prior to the first measurable
concentration, which were set to zero.

The PK parameters for analysis included maximum ob-
served concentration (Cmax); time of Cmax (tmax); AUC of
concentration versus time from zero to infinity (AUC[0-∞]);
the fraction of AUC(0-∞) derived by extrapolation
(%AUC[tlast-∞]); AUC from time zero to time tlast, where tlast
is the last time point with a measurable concentration
(AUC[0-t

last
]); apparent terminal elimination half-life (t1/2);

apparent clearance (CL/F); and apparent volume of distribu-
tion during the terminal phase (VZ/F).

Statistical analysis

Statistical analysis evaluated log-transformed AUC(0-∞),
AUC(0-tlast), and Cmax using an analysis of variance model
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with group as a fixed factor. The ratio of least squares (LS)
geometric means and the corresponding 90 % CI were esti-
mated between either the renal impairment or hepatic impair-
ment groups versus the respective control group. The analysis
of tmax was based on a non-parametric method. Medians and
differences in medians for the groups and the p value from a
Wilcoxon rank sum test are presented. In the renal study, these
analyses were conducted twice, using two different renal func-
tion group assignments: CLcr (estimated using the Cockcroft-
Gault equation) and estimated glomerular filtration rate
(eGFR; calculated using the MDRD equation) [23].

An analysis was also conducted using a scatterplot featur-
ing a linear regression analysis and Spearman rank correlation
coefficient [25]. In the hepatic study, a scatterplot of CL/F
versus Child-Pugh score was produced including all groups
on the same figure (Child-Pugh score was zero for the normal
group).

In the renal study, the relationship between CL/F and both
CLcr (estimated using the Cockcroft-Gault equation) and
eGFR (calculated using the MDRD equation) were examined
by scatterplot.

For both studies, analysis of evacetrapib protein binding
included calculation of mean, standard deviation (SD), and
Q-test for outliers for the fraction bound.

Safety assessments

Safety and tolerability parameters assessed in both studies
included clinical laboratory tests, vital sign measurements,
physical examinations, electrocardiograms, and adverse event
(AE) recording.

Results

Demographics and disposition

Subject demographics are presented in Table 1. In the hepatic
study, 32 subjects (21 male and 11 female), age 42 to 77 years,
entered the study, and all 32 completed it. Ten subjects had
normal hepatic function, eight had mild impairment, eight had
moderate impairment, and six had severe impairment
(Supplemental Table 2). The mean age was similar across
the hepatic function groups. All subjects with normal hepatic
function met the prespecified matching criteria for age, sex,
and BMI except for one subject whose BMI of 23.4 kg/m2

was 22.5 % higher than the BMI of 19.1 kg/m2 in his matched
patient with severe hepatic impairment.

In the renal study, 20 subjects (12 male and 8 female), aged
42 to 78 years, inclusive, entered the study, and all 20 complet-
ed it. The Cockcroft-Gault calculation for estimating CLcr was
used to assign subjects into groups for the demographics anal-
yses. Ten of the 20 subjects had severe renal impairment and

10 had normal renal function. All subjects with normal renal
function met the prespecified matching criteria for age, sex,
and BMI except for one subject whose BMI of 28.5 kg/m2

was 17.3 % higher than the BMI of 24.3 kg/m2 in her matched
patient with severe renal impairment.

Pharmacokinetics

Hepatic impairment

The PK profiles of evacetrapib following a single 130-mg
dose to subjects with hepatic impairment and control subjects
with normal hepatic function are shown in Fig. 1. Estimates of
AUC, Cmax, and t1/2 were comparable between the control
subjects and subjects with mild hepatic impairment
(Table 2). The geometric mean AUC was greater, t1/2 was
longer, and Cmax was lower in subjects with severe hepatic
impairment than in subjects with normal hepatic function or
mild impairment. Comparisons of parameter estimates in sub-
jects with moderate hepatic impairment to those in patients
with other degrees of impairment yielded mixed results: The
Cmax was similar to that in mildly impaired subjects, the AUC
fell between that in mildly and severely impaired subjects, and
the t1/2 was similar to that in severely impaired subjects. There
was no apparent trend in tmax with increasing hepatic impair-
ment; the 90 % CIs of the geometric LS means of the test
(hepatic impairment group) to the reference (normal hepatic
function) span unity (Table 3), and the between-subject vari-
ability in exposure within each group was high with geometric
coefficients of variation of 49 to 84 % for AUC(0-tlast), 50 to
84 % for AUC(0-∞), and 51 to 144 % for Cmax.

There was no notable difference in mean CL/F between
subjects with normal hepatic function and those with mild
hepatic impairment, but mean CL/F was lower for the moder-
ate and severe hepatic impairment groups than the control
group (Table 2). A linear regression analysis did not show a
correlation between CL/F and Child-Pugh score (Spearman
rank correlation coefficient = −0.180; Fig. 2).

Evacetrapib was 97.6 ± 2.2 % (mean ± SD) bound in plas-
ma from healthy controls and 97.4 ± 1.1, 96.9 ± 2.8, and
94.8 ± 2.1 % bound in plasma from subjects with mild, mod-
erate, and severe hepatic impairment, respectively.

Renal impairment

The PK profiles of evacetrapib following a single 130-mg
dose to subjects with renal impairment and control subjects
with normal renal function are shown in Fig. 3. Although Cmax

was 15 % lower in subjects with severe renal impairment, the
AUCwas similar to that in subjects with normal renal function
(Table 4). No apparent difference in median tmax was noted,
and t1/2 was similar between the two groups (Table 2).
Estimates of geometric mean CL/F and VZ/F in the severe
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renal impairment subjects differed by <6 % from those in
normal subjects (Table 2). The overall results were also similar
for the statistical comparisons of PK parameter estimates be-
tween the severe renal impairment group and control group
when renal function was classified by eGFR calculated using
the MDRD equation (Table 4).

The relationships between evacetrapib CL/F and CLcr cal-
culated by the Cockcroft-Gault equation were examined using
scatterplots featuring a linear regression analysis and
Spearman rank correlation coefficient. The linear regression
analysis did not show an apparent correlation between
evacetrapib CL/F and CLcr (Spearman rank correlation

Table 1 Subject demographics

Hepatic functiona (N = 32) Renal functionb (N = 20)

Normal
(N = 10)

Mild
(N = 8)

Moderate
(N = 8)

Severe
(N = 6)

Normal
(N = 10)

Severe
(N = 10)

Age (years) Mean 54.4 54.1 58.6 57.8 61.5 65.2

SD 8.6 2.9 9.6 4.7 8.0 9.6

Range 42–71 48–57 47–77 52–62 42–69 48–78

Sex Male 6 (60 %) 4 (50 %) 6 (75 %) 5 (83 %) 6 (60 %) 6 (60 %)

Female 4 (40 %) 4 (50 %) 2 (25 %) 1 (17 %) 4 (40 %) 4 (40 %)

Race White 9 (90 %) 6 (75 %) 8 (100 %) 6 (100 %) 9 (90 %) 6 (60 %)

Black or African
descent

1 (10 %) 1 (12.5 %) 0 (0 %) 0 (0 %) 0 (0 %) 4 (40 %)

Asian 0 (0 %) 1 (12.5 %) 0 (0 %) 0 (0 %) 0 (0 %) 0 (0 %)

Multiple 0 (0 %) 0 (0 %) 0 (0 %) 0 (0 %) 1 (10 %) 0 (0 %)

Weight (kg) Mean 85.1 78.9 93.1 79.1 84.2 79.0

SD 14.8 14.8 14.1 17.2 12.5 19.8

Range 62.7–115.5 61.4–108.3 80.0–115.0 50.4–98.5 64.5–103.3 55.4–121.0

BMI (kg/m2) Mean 28.8 27.3 31.4 27.3 28.9 28.5

SD 4.35 4.37 5.14 5.14 3.89 5.88

Range 23.4–38.6 22.7–34.5 24.0–39.8 19.1–32.2 22.2–34.5 19.5–39.7

Child-Pugh Score
(points) c

Mean – 5.4 7.5 10.7 – –

SD – 0.5 0.5 0.8 – –

Range – 5–6 7–8 10–12 – –

CLcr (mL/min) Mean – – – – 119.8 20.6

SD – – – – 28.2 4.71

Range – – – – 91.5–160.9 12.8–27.1

BMI body mass index, CLcr creatinine clearance, N number of subjects, SD standard deviation
a Hepatic function classified by Child-Pugh score
b Renal function classified by creatinine clearance estimated using the Cockcroft-Gault equation
c Child-Pugh Class A (mild): 5 or 6 points, Child-Pugh Class B (moderate): 7 to 9 points, Child-Pugh Class C (severe): 10 to 15 points

Fig 1 Arithmetic mean plasma
concentration-time profiles of
evacetrapib following a single
dose of 130-mg evacetrapib in
subjects with mild, moderate, and
severe hepatic impairment and
control subjects with normal
hepatic function
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Table 2 Evacetrapib pharmacokinetic parameter estimates in subjects with normal or impaired hepatic or renal function

Geometric Mean (CV%)

Hepatic functiona Renal functionb

Normal (N = 10) Mild (N = 8) Moderate (N = 8) Severe (N = 6) Normal (N = 10) Severe (N = 10)

AUC(0-tlast) (ng/h/mL) 10,700 (50) 10,500 (84) 13,200 (49) 15,800 (62) 16,000 (37) 15,200 (49)

AUC(0-∞) (ng/h/mL) 10,900 (50) 10,600 (84) 13,900 (54) 17,000 (71) 16,300 (39) 15,500 (50)

%AUC(tlast-∞) (%) 1.31 (53) 1.27 (67) 3.88 (111) 3.85 (214) 1.48 (73) 1.49 (93)

Cmax (ng/mL) 605 (98) 609 (144) 591 (58) 478 (51) 1140 (44) 969 (43)

tmax
c (h) 3.00 (2.00–6.00) 3.00 (1.00–4.00) 3.00 (2.00–4.00) 3.00 (2.00–6.00) 4.00 (2.00–4.03) 4.00 (3.00–6.00)

t1/2
d (h) 47.5 (31.5–72.7) 49.8 (33.8–68.2) 79.5 (55.6–133) 75.3 (43.9–129) 58.5 (41.7–98.6) 55.7 (35.6–89.5)

CL/F (L/h) 12.0 (50) 12.2 (84) 9.33 (54) 7.63 (71) 7.97 (39) 8.40 (50)

VZ/F (L) 821 (52) 878 (80) 1070 (28) 828 (20) 672 (25) 675 (45)

AUC(0-∞) area under the concentration-time curve from time zero to infinity, AUC(0-tlast) area under the concentration-time curve from time zero to time
tlast, where tlast is the last time point with a measurable concentration, %AUC(tlast-∞) percent of AUC(0-∞) derived by extrapolation, CL/F apparent
clearance, Cmax maximum observed drug concentration, CV coefficient of variation, N number of subjects, t1/2 apparent terminal elimination half-life,
tmax time of maximum observed drug concentration, VZ/F apparent volume of distribution during the terminal phase
a Hepatic function classified by Child-Pugh score
b Renal function classified by creatinine clearance estimated using the Cockcroft-Gault equation
cMedian (range)
d Geometric mean (range)

Table 3 Statistical analysis of the pharmacokinetic parameter estimates of evacetrapib following a single dose of 130-mg evacetrapib in subjects with
normal or impaired hepatic function

Parameter Hepatic impairmenta Number of subjects Geometric LS mean Ratio of geometric LS
means test: reference
(90 % CI)

AUC(0-tlast) (ng·h/mL) Normal (reference) 10 10,699

Mild (test) 8 10,482 0.980 (0.622, 1.54)

Moderate (test) 8 13,154 1.23 (0.780, 1.94)

Severe (test) 6 15,828 1.48 (0.902, 2.43)

AUC(0-∞) (ng·h/mL) Normal (reference) 10 10,857

Mild (test) 8 10,639 0.980 (0.612, 1.57)

Moderate (test) 8 13,940 1.28 (0.801, 2.06)

Severe (test) 6 17,044 1.57 (0.940, 2.62)

Cmax (ng/mL) Normal (reference) 10 605

Mild (test) 8 609 1.01 (0.535, 1.89)

Moderate (test) 8 591 0.977 (0.520, 1.84)

Severe (test) 6 478 0.789 (0.397, 1.57)

Parameter Hepatic impairmenta N Median Median difference
test - reference
(90 % CI)

P value

tmax (h) Normal (reference) 10 3

Mild (test) 8 3 0.00 (−1.00, 1.00) 0.817

Moderate (test) 8 3 0.00 (−1.00, 1.00) 0.962

Severe (test) 6 3 0.00 (−1.00, 1.00) 0.818

AUC(0-∞) area under the concentration-time curve from time zero to infinity, AUC(0-tlast) area under the concentration-time curve from time zero to time
tlast, where tlast is the last time point with a measurable concentration, CI confidence interval, Cmax maximum observed drug concentration, LS least
squares, N number of subjects, tmax time of maximum observed drug concentration
a Hepatic function classified by Child-Pugh score
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coefficient = −0.0683; Fig. 4). Similarly, with a Spearman
Rank correlation coefficient of −0.216, there was no relation-
ship between evacetrapib CL/F and eGFR (Fig. 4).

Evacetrapib was 98.9 ± 1.0 % (mean ± SD) bound in plas-
ma from healthy control subjects and 97.8 ± 1.7 % bound in
plasma from subjects with severe renal impairment.

Safety and tolerability

A single dose of 130-mg evacetrapib was well-tolerated by
subjects with hepatic and renal impairment. All subjects com-
pleted both studies. The incidence of treatment-emergent AEs
(TEAEs) was generally low across all groups, and all TEAEs
were mild or moderate in severity. No notable changes in

clinical laboratory parameters or clinically significant findings
were noted as TEAEs in either study.

In the hepatic impairment study, 12 of the 32 subjects
who received evacetrapib reported a total of 22 TEAEs,
with 8 of these subjects reporting a total of 10 TEAEs
considered by the investigator to be related to study drug.
Of the ten study drug-related TEAEs, two were reported
by subjects with normal hepatic function, two by subjects
with mild impairment, two by subjects with moderate im-
pairment, and four by subjects with severe hepatic impair-
ment. The most common evacetrapib-related TEAEs were
diarrhea, flatulence, and headache, each of which was re-
ported by two subjects.

In the renal impairment study, 5 of the 20 subjects who
received evacetrapib reported a total of 8 TEAEs, with 3 of

Fig 2 Relationship between evacetrapib apparent clearance (CL/F) and Child-Pugh score

Fig 3 Arithmetic mean plasma
concentration-time profiles of
evacetrapib following a single
dose of 130-mg evacetrapib in
subjects with severe renal
impairment and control subjects
with normal renal function
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these subjects reporting a total of 4 TEAEs considered by the
investigator to be related to study drug. The four evacetrapib-
related TEAEs were abdominal distension, diarrhea, muscle
spasms, and dizziness.

Discussion

Evacetrapib is cleared primarily through CYP-mediated he-
patic metabolism, with minor elimination through renal

Table 4 Statistical analysis of the pharmacokinetic parameter estimates of evacetrapib following a single dose of 130-mg evacetrapib in subjects with
normal or severely impaired renal function

CLcr estimated using the C-G equation eGFR calculated using the MDRD equation

Parameter Renal impairment N Geometric
LS mean

Ratio of geometric
LS means severe:
normal (90 % CI)

N Geometric LS mean Ratio of geometric
LS means severe:
normal (90 % CI)

AUC(0-tlast) (ng·h/mL) Normal 10 16,008 0.948 (0.686, 1.31) 7a 17,635 0.808 (0.555, 1.18)
Severe 10 15,176 9b 14,246

AUC(0-∞) (ng·h/mL) Normal 10 16,320 0.948 (0.683, 1.32) 7a 18,035 0.805 (0.550, 1.18)
Severe 10 15,478 9b 14,525

Cmax (ng/mL) Normal 10 1142 0.849 (0.615, 1.17) 7a 1231 0.754 (0.509, 1.12)
Severe 10 969 9b 929

AUC(0-∞) area under the concentration-time curve from time zero to infinity, AUC(0-tlast) area under the concentration-time curve from time zero to time
tlast, where tlast is the last time point with a measurable concentration, C-G Cockcroft-Gault, CI confidence interval, CLcr creatinine clearance, Cmax

maximum observed drug concentration, eGFR estimated glomerular filtration rate, LS least squares, MDRD Modification of Diet in Renal Disease, N
number of subjects
a Three subjects were excluded from the normal group when the MDRD equation was used to estimate GFR. See Discussion section for details
b One subject was excluded from the severe group MDRD equation was used to estimate GFR. See Discussion section for details

Fig 4 Relationship between
evacetrapib apparent clearance
(CL/F) and creatinine clearance
(CLcr) estimated by Cockcroft-
Gault equation (upper panel) and
glomerular filtration rate (eGFR)
estimated using the Modification
of Diet in Renal Disease (MDRD)
equation (lower panel)
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excretion [14]. As the intended patient population for CETP
inhibitors may include patients with hepatic and renal impair-
ment, it was important to ascertain whether evacetrapib could
be safely prescribed to these populations without dose adjust-
ment. Two studies were conducted to determine the effect of
hepatic and renal impairment on the PK of evacetrapib.

The hepatic impairment study evaluated evacetrapib PK in
subjects with impaired hepatic function classified by Child-
Pugh scores as mild, moderate, and severe impairment. Since
the liver is involved in evacetrapib’s metabolism, we hypoth-
esized that hepatic impairment categorized by Child-Pugh
scores might increase evacetrapib exposure by reducing
evacetrapib clearance. The Child-Pugh scale is commonly
used to classify subjects with hepatic impairment in clinical
trials; it was originally developed to predict mortality during
surgery [19] and is now used to assess the status of chronic
liver disease and cirrhosis. Evacetrapib exposure increased
with increasing degree of hepatic impairment determined by
Child-Pugh score, with an increase in AUC(0-tlast) in the mod-
erate and severe hepatic impairment groups of 23 and 48 %,
respectively, relative to the normal hepatic function group.
The physiological basis for this pattern could be reduced clear-
ance due to impaired perfusion and/or impaired metabolism.

The renal impairment study examined evacetrapib PK in
subjects with severe renal impairment compared to subjects
with normal renal function. Renal impairment did not appre-
ciably affect evacetrapib exposure, consistent with previous
data showing that only about 2 % of a radiolabeled
evacetrapib dose was excreted in the urine of healthy subjects
[14]. Typically, if renal clearance contributes significantly to
the overall clearance, then as renal function worsens, one
would expect AUC to increase. With evacetrapib, the PK
was not significantly altered; thus, no dose adjustment based
solely on exposure would be expected for patients with im-
paired renal function. These results can be extrapolated to
suggest that evacetrapib absorption and non-renal routes of
evacetrapib disposition, such as metabolism by CYP3A and
CYP2C8, are not substantially affected by severe renal
impairment.

There was no apparent relationship between evacetrapib
CL/F and CLcr. The classification of CLcr estimated by the
Cockcroft-Gault equation and the classification of eGFR esti-
mated by the MDRD equation resulted in similar trends, al-
though differences in the specific ratios of geometric least
square means between the renal function groups were ob-
served between the CLcr and eGFR methods (Table 4). The
differences resulted from four subjects (three from the normal
group; one from the severe renal impairment group) who were
included in the analysis by CLcr but not the analysis by eGFR
because they fell outside the classification boundaries for nor-
mal renal function (CLcr ≥90 mL/min or eGFR ≥90 mL/min/
1.73 m2) and severe renal impairment (CLcr <30 mL/min or
eGFR <30 mL/min/1.73 m2) when the MDRD equation was

used to estimate GFR. The three subjects excluded from the
normal group had AUC estimates at the lower end of that group,
whereas the one subject excluded from the severely impaired
group had the highest exposure in that group. Removing these
subjects’ data from the eGFR statistical analysis had the effect of
increasing the geometric least square means for AUC(0-tlast) and
AUC(0-∞) in the normal group and decreasing the estimates of
these parameters in the severely impaired group, thus widening
the gap between estimates in the two groups.

A difference in exposure is apparent between the control
subjects in the renal and hepatic impairment studies, with
mean AUC(0-∞) of 16,300 ng·h/mL and 10,900 ng·hr/mL,
respectively. A high-fat, high-calorie meal increases AUC by
44 % on average [26]. Hepatic study subjects were fasted, but
renal study subjects had breakfast before dosing. The food
effect, combined with potential study-to-study variability,
would appear to explain most or all of this difference.

A single dose of evacetrapib was well-tolerated by subjects
with hepatic and renal impairment and normal control sub-
jects. There were no notable differences in safety profiles,
incidence of TEAEs was low across all groups, and all
TEAEsweremild ormoderate in severity.While the incidence
of TEAEs was numerically higher in the hepatic impairment
groups than in subjects with normal hepatic function, there did
not appear to be a correlation between drug exposure and
incidence of TEAEs with TEAE onset frequently occurring
after at least one half-life.

In summary, a single oral dose of 130 mg evacetrapib
showed no discernible difference in exposure between mild
hepatic impairment and normal hepatic function, although ex-
posure increased along the progression frommild to moderate
to severe hepatic impairment. Severe renal impairment did not
affect evacetrapib exposure.
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