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Abstract

Objectives We investigated the safety, tolerability, pharmacokinetics and pharma-
codynamics of evacetrapib.
Methods Healthy volunteers received multiple daily doses of evacetrapib (10–
600 mg) administered for up to 15 days in a placebo-controlled study.
Key findings Mean peak plasma concentrations of evacetrapib occurred at 4–6 h
and terminal half-life ranged 24–44 h. Steady state was achieved at approximately
10 days; all subjects had undetectable levels of evacetrapib 3 weeks after their last
dose. The trough inhibition of cholesteryl ester transfer protein (CETP) activity
was 65 and 84% at 100 and 300 mg, respectively. At the highest dose (600 mg),
evacetrapib significantly inhibited CETP activity (91%), increased HDL-C (87%)
and apo AI (42%), and decreased LDL-C (29%) and apo B (26%) relative to
placebo. For the highest dose tested, levels of evacetrapib, CETP activity, CETP
mass, HDL-C and LDL-C returned to levels at or near baseline after a 2-week
washout period. Evacetrapib at the highest dose tested did not produce any sig-
nificant effect on 24-h ambulatory systolic or diastolic blood pressure.
Conclusions Multiple doses of evacetrapib potently inhibited CETP activity,
leading to substantial elevations in HDL-C and lowering of LDL-C. Evacetrapib
was devoid of clinically relevant effects on blood pressure and mineralocorticoid
levels.

Introduction

Although aggressive lowering of low-density lipoprotein
cholesterol (LDL-C) has demonstrated 20–35% relative
reduction in cardiovascular (CV) events, additional thera-
pies targeting other lipid-related risk factors are needed to
address the residual cardiovascular disease (CVD). Low
levels of high-density lipoprotein-cholesterol (HDL-C) were
identified as an important risk factor for coronary heart
disease over 3 decades ago.[1] HDL-C levels are inversely cor-
related with CVD risk, even in subjects with low LDL-C
levels.[2] This epidemiological data suggest that agents that
elevate HDL-C levels may have important clinical benefits
in atherosclerosis management.

Current pharmacotherapeutic options available for
increasing HDL-C, including statins, fibrates and niacin,
produce only modest elevations in HDL-C or have limited

tolerability.[3] Although strong pharmacologic inhibition of
cholesteryl ester transfer protein (CETP) can increase
HDL-C levels by more than 100%,[4] the CV benefit of
CETP inhibition has yet to be demonstrated in prospective,
randomized CV outcome trials.

Two CETP inhibitors, torcetrapib and dalcetrapib, have
failed in late-stage clinical trials. Torcetrapib, the first drug
in this class, was terminated after an excess risk of mortality
and CV events, and increases in blood pressure and aldos-
terone levels were observed in the Phase 3 ILLUMINATE
trial.[5] Increases in blood pressure and overall
mineralocorticoid activity with torcetrapib have also been
reported in vitro and in animal models,[6–8] Dalcetrapib, a
lower potency CETP inhibitor, was stopped based on
interim results of the Phase 3 dal-OUTCOMES trial, which
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demonstrated futility in achieving the targeted outcomes
with continued treatment.[9] In this trial, the mean systolic
blood pressure was significantly higher (approximately
0.6 mmHg) in the dalcetrapib group than in the placebo
group, even though there were no significant between-
group differences in diastolic blood pressure or levels of
plasma aldosterone, potassium or bicarbonate.

To date, anacetrapib and evacetrapib have not shown
effects on either blood pressure or mineralcorticoid activity
in preclinical and clinical studies.[4,10] In the DEFINE Phase
3 safety study, anacetrapib had robust effects on LDL-C and
HDL-C, while no changes were noted in blood pressure or
electrolyte or aldosterone levels through 76 weeks.[4] In a
Phase 2 study with nearly 400 dyslipidemic patients,
evacetrapib showed significant dose-dependent inhibition
of CETP activity, increased HDL-C levels by up to 129%
and decreased LDL-C by up to 36%, without having effects
on blood pressure or mineralocorticoid activity.[10]

In the current manuscript, we report further safety, toler-
ability, pharmacokinetic (PK) and pharmacodynamic (PD)
results from a multiple ascending dose study of evacetrapib
administered to healthy volunteers for up to 15 days.

Materials and Methods

Participants

We performed a single-centre, double-blind, placebo-
controlled study that examined the safety, tolerability, PK
and PD profiles of evacetrapib administered as multiple
daily doses for up to 15 days in healthy male and female
adult subjects. Day 14 data were used for the primary PK
and PD analyses. Subjects had to have normal laboratory
and heart rate measurements as determined by the investi-
gator to be eligible for the study. Both supine and standing
blood pressure had to be within the following limits: sys-
tolic blood pressure <140 mmHg and diastolic blood pres-
sure and ≤90 mmHg. Body mass index had to be between
18.5 and 32 kg/m2, and fasting triglyceride and cholesterol
levels had to be in the normal range. Within 14 days before
dosing, subjects had to be willing to follow dietary restric-
tions throughout the study, maintaining relative consistency
of sodium and potassium intake and avoidance of a low-
sodium or high-potassium diet. Also, use of the following
was excluded: herbal or dietary supplements, grapefruit and
grapefruit products, and prescription and over-the-counter
drugs known to inhibit cytochrome P450 (CYP) 3A activity.
Medications for dyslipidemia were excluded for 30 days
before dosing. Consumption of licorice products was
excluded because licorice inhibits 11-β-hydroxysteroid
dehydrogenase, with the potential to produce
hyperaldosteronism-like clinical symptoms and signs.[11]

Additional major exclusion criteria were: (1) regular use of
drugs known to inhibit or induce CYP2C9, CYP2C8,

CYP3A and CYP2D6 that may mediate drug–drug interac-
tions and (2) smoking more than 10 cigarettes/day.

The Clinical Research Unit was located in Baltimore,
Maryland and operated by Parexel. The study protocol was
reviewed by Chesapeake Research Review, Inc. (Columbia,
MD, USA), which has maintained full accreditation with the
Association for the Accreditation of Hurman Research Pro-
tection Programs since 2004. All subjects provided written
informed consent before participation in study procedures.

Study design

The study had a double-blind, randomized, parallel-group
design. Adult subjects were randomized to receive placebo
or evacetrapib in escalating doses of 10, 100, 300 and
600 mg administered as capsules once daily with a low-fat
meal. Study drug was administered for 14 days in the 10 and
600-mg cohorts and for 15 days in the 100 and 300-mg
cohorts, to accommodate additional PK/PD sampling for
the drug–drug interaction analyses to be published else-
where. Dose escalations did not occur until a minimum of
five subjects received evacetrapib and tolerated the dose for
at least 7 days of safety monitoring. An additional cohort
was added as an amendment to the protocol to evaluate the
effect of evacetrapib on blood pressure and the potential for
skin rashes (in response to data from initial cohorts). This
cohort consisted of subjects (n = 15) who were randomized
to receive either placebo or evacetrapib 600 mg/day for 14
days, then crossed over to the other treatment after a 21-day
washout period.

Bioanalysis

Plasma concentrations of evacetrapib were determined in
acidified samples via use of a validated liquid chromatog-
raphy with tandem mass spectrometry (LC/MS/MS)
method. Briefly, evacetrapib was extracted from K2EDTA
human plasma by solid phase extraction (SPE) with an
anion exchange sorbent at basic pH using an Oasis MAX,
96-well plate (Cienytech, Santiago de Compostela, Spain).
Before the extraction, isotope-labelled drug (evacetrapib –
(13CD3)) was added as an internal standard. The SPE
plate was washed with two separate methanol : water SPE
washes before elution. Following the extraction, reconsti-
tuted extracts were injected into LC-MS/MS system (AB
Sciex 4000 mass spectrometer, Analyst Version 1.4.1.
equipped with a turbo ion spray interface, positive ioniza-
tion mode; Framingham, MA, USA), utilizing a Zorbax
Eclipse XDB-C18 column (4.6 × 75 mm, 3.5 μm; Agilent
Technologies, Santa Clara, CA, USA) with a 250-
micromolar ammonium formate buffer/H2O/methanol
(4.0/9.0/87, v/v/v) mobile phase and flow rate of 1.0 ml/
min. Selected reaction monitoring was used to detect
evacetrapib and the internal standard with nominal mass
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transitions of m/z 639 → 314 and m/z 643.1 → 314,
respectively. The lower limit of quantification was 1 ng/ml
and the upper limit of quantification was 1000 ng/ml.
Out-of-range samples were diluted and reanalyzed to yield
results within the calibrated range. The interassay accuracy
(% relative error) during validation ranged from −6.0 to
6.2%. The interassay precision (% relative standard devia-
tion) during validation ranged 2.1–7.8%. All results were
within the pre-specified acceptance criteria.

Pharmacokinetic parameters

The following PK parameters were calculated by non-
compartmental methods using WinNonlin Enterprise
(Version 5.0.1, Pharsight, Mountain View, CA, USA):
maximal concentration (Cmax), time to Cmax (tmax), area
under the concentration-time curve (AUC), apparent oral
clearance (CL/F), apparent distribution volume at steady-
state (Vss/F) and terminal half-life (t1/2). Six serial blood
samples were collected after the first dose on Day 1 and 11
samples were collected through 336 h after the last dose
(Day 14 or Day 15). In the cohorts that received a dose on
Day 15 (100 and 300 mg), six serial blood samples were
also collected on Day 14. Pre-dose blood samples for
trough measurements were collected on Days 2, 3, 4, 7 and
10. PK data were analyzed for all randomized subjects who
received at least one dose of evacetrapib. Dose proportion-
ality of evacetrapib exposure on Day 14 was evaluated
using a power model.[12]

Pharmacodynamic measurements

Serial samples for serum CETP activity were collected at the
same times as for the measurement of PK parameters
(above). Serum CETP activity was measured by
fluorometric assay and expressed as the maximum
inhibitable CETP activity with evacetrapib (Pacific
Biomarkers, Seattle, WA, USA). CETP mass was measured
in serum by a standard sandwich ELISA procedure
(Polymedco, Courtlandt Manor, NY, USA) from samples
collected at baseline and on Days 2, 7 and 14. Lipid analyses
were performed at Covance Central Laboratory Services on
a Roche Modular Analyzer (Roche Diagnostics, Indianapo-
lis, IN, USA). Total cholesterol and triglycerides were meas-
ured by standard enzymatic methods. HDL-C was
measured on a Roche Hitachi analyzer (Roche Diagnostics)
after separation of LDL and VLDL by standard dextran
sulfate precipitation and centrifugation. LDL-C was meas-
ured by a direct method (LDL-C Plus 2nd generation assay;
Roche Diagnostics). Apolipoprotein (apo) concentrations
were assayed by standard immunoturbidimetric methods
on a Roche Modular Analyzer.

PD data were analyzed for all randomized subjects who
received at least one study dose. Emax models were applied

for the analysis of the relationships between dose of
evacetrapib and changes in CETP activity and lipoproteins
from baseline to 14 days, assuming a Hill coefficient of
unity, and including baseline measurement as a covariate.
Linear models were used for the analysis of total cholesterol
and triglycerides. For the analysis of the relationships
between plasma evacetrapib exposure and HDL or LDL
change from baseline on Day 14, data were fit to an Emax

model of the form

Response E AUC AUC EAUC= ( ) +( )max 50

where Emax is the maximal response, AUC is the area under
the plasma concentration vs time curve at steady-state for
evacetrapib, and EAUC50 is the AUC producing 50% of the
maximal response.

Safety parameters

Safety monitoring included assessments of vital signs,
serum and plasma electrolyes, plasma renin activity, aldos-
terone and plasma and salivary cortisol and adverse event
reporting. In addition to conventional blood pressure,
blood pressure was monitored via ambulatory blood pres-
sure monitoring (ABPM, Spacelabs Medical, Issaquah, WA,
USA). Subjects were acclimated to wearing the ABPM
device for approximately 12 h before the start of baseline
measurements on Day 1. On Day 14, study drug
(evacetrapib or placebo) was administered approximately
1 h after the start of ABPM. The device recorded ambula-
tory blood pressure and pulse every 20 min during the
daytime and every 30 min throughout the night time. The
first hour of data before study drug administration was
excluded from data analysis, providing a 24-h measure-
ment. To maximize detection of effects on blood pressure,
a separate cohort received investigator and subject-blinded
placebo and evacetrapib at 600 mg in a random treatment
sequence over two periods with 24-h ABPM at baseline
and on Day 14 for each period. Safety data were
analyzed for all enrolled subjects. Adverse events were
summarized by Medical Dictionary for Regulatory
Acitivities (MedDRA 11.0) preferred term. ABPM meas-
urements were analyzed as the mean value of the measure-
ments for systolic blood pressure (SBP) and diastolic
blood pressure (DBP) over the 24-h period following
dosing of study drug.

Results

Demographics

The study enrolled 76 subjects (52 (68%) African-
Americans; 22 (29%) Caucasians; 2 (3%) Asians), with a
mean (± standard deviation (SD)) age of 36.8 (±9.6) years
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(range 21–60 years). The majority of subjects were men (69/
76; 91%). The mean BMI was 26.4 ± 3.1 kg/m2.

Pharmacokinetics

Figure 1 shows plasma concentration-time curves for
evacetrapib (10, 100, 300 and 600 mg) after administration
on Day 1 (a) and after the last day of dosing (b). Peak
plasma concentrations of evacetrapib were typically
observed approximately 4 h after dosing and did not appear
to change between the first and last dose. Steady state
appeared to be achieved after approximately 10 days of
dosing. Table 1 shows PK parameters calculated by non-
compartmental methods after multiple doses of evace-
trapib. The mean terminal half-life ranged from approxi-

mately 24 to 44 h between doses of 10 and 600 mg, with no
clear dependency on dose. Plasma exposure to evacetrapib
increased in a less than dose-proportional manner. After 14
daily doses, AUCt,ss for evacetrapib 600 mg was approxi-
mately threefold higher than for evacetrapib 100 mg. Based
on trough concentrations, the accumulation ratio during
multiple dosing between Days 1 and 14 ranged 2–2.5. Mean
apparent oral clearance of evacetrapib at steady state ranged
17.5–43.6 l/h and mean apparent steady-state volume of
distribution ranged 543–1740 l. After a 2-week (i.e. 336 h)
washout period, levels of evacetrapib for each dose group
decreased to near the lower limit of detection. In the crosso-
ver cohort that received either placebo or evacetrapib
600 mg/day for 14 days, all subjects had undetectable levels
of evacetrapib after a 3-week washout (data not shown).
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Figure 1 Plasma concentration (arithmetic means) curve vs time for evacetrapib following first dose (a) and last dose (b) of evacetrapib.

Table 1 Pharmacokinetic parameters of evacetrapib after multiple doses

Parameter

Steady-state values

10 mg 100 mg 300 mg 600 mg

n 12 11 10 25
Cmax (ng/ml) 41.6 (28) 377 (34) 744 (49) 1330 (36)
tmax

a (h) 4.02 (4.00–6.02) 4.02 (4.00–8.00) 4.00 (3.98–6.03) 4.02 (0.00–6.08)
t1/2

b (h) 23.6 (14.4–43.2) 44c (25.9–54.4) 37.1 (26.8–51.3) 37.4d (22.3–63.2)
AUCt,SS (ng · h/ml) 572 (21) 4610 (30) 7570 (44) 13 700e (34)
CL/F (l/h) 17.5 (21) 21.7 (30) 39.6 (44) 43.6e (34)
VSS/F (l) 543 (29) 998c (38) 1350 (53) 1740d (55)

AUCt,SS, area under the concentration vs time curve over dosing interval at steady state; AUC(0-∞), area under the concentration vs time curve from
0 to infinite time; CL/F, apparent oral clearance; Cmax, maximum plasma concentration; tmax, time to Cmax; t1/2, terminal half-life; Vss/F, apparent volume
of distribution at steady state after extravascular administration. Results are expressed as geometric means (coefficient of variation, %) except for
amedians (range) and bgeometric means (range). cn = 10. dn = 11. Combined values from the initial 600-mg dose escalation cohort and the addi-
tional 600-mg cohort used to further evaluate blood pressure. Fewer PK samples were drawn from the additional 600-mg cohort, which prevented
the evaluation of the terminal elimination rate for this cohort. Thus, t1/2,ss and Vss/F could not be reported for the additional 600-mg cohort.
en = 24.
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Pharmacodynamics

Cholesteryl ester transfer protein activity
and mass

CETP activity decreased in a dose-dependent manner with
multiple ascending doses of evacetrapib. Figure 2 shows
mean CETP activity change from baseline vs time for Days
1 (a) and 14 (b) across each dose cohort of evacetrapib.
Maximal reduction in CETP activity occurred approxi-
mately 6 h after administration, corresponding to
evacetrapib tmax. At the highest dose tested (600 mg), the
trough inhibition of CETP activity was 91.2% (Table 2).
After a 2-week (i.e. 336 h) washout period, CETP activity
for each dose group returned to baseline levels. CETP
mass increased in a dose-dependent fashion over
the dosing period, then returned to baseline approximately
2 weeks after the last dose of evacetrapib (data not
shown).

High-density lipoprotein and low-density
lipoprotein cholesterol

Multiple daily doses of evacetrapib produced dose-
dependent increases in HDL-C and decreases in LDL-C,
which were significant at all doses examined (Table 2). At
the highest dose tested (600 mg), evacetrapib increased
HDL-C by 86.8% (P < 0.001 vs placebo) and decreased LDL
by 28.6% (P < 0.001 vs placebo) from baseline to Day 14.
After a 2-week washout period, HDL-C and LDL-C
returned to levels at or near baseline for all dose groups. For
the 600-mg dose group; the change (SD) from baseline to 2
weeks after the last dose was 7.3% (16.2) for HDL-C and
−2.6% (20.0) for LDL-C.

The relationships between plasma exposure to
evacetrapib and the change from baseline in HDL-C and
LDL-C levels on Day 14 were further explored with an Emax

model (Figure 3a and 3b). Baseline HDL-C had a signifi-
cant impact on HDL-C change from baseline, whereas
baseline LDL-C did not significantly impact its change
from baseline. The maximum theoretical change from
baseline for HDL-C and LDL-C after 14 days of dosing
with evacetrapib were (model estimate, 90% confidence
interval) 126% (107 to 144) and −28.2% (−34.7 to −22.2),
respectively. The EAUC50 for the HDL-C model and
LDL-C models were 4110 ng · h/ml (2410 to 6300) and
582 (194 to 1810), respectively, indicating that a maximal
LDL-C change occurred at a lower exposure than for
HDL-C change.

Apolipoproteins, total cholesterol
and triglycerides

The effect of multiple daily dosing with evacetrapib on
mean percent change from baseline to Day 14 in apo AI,
apo AII, apo B, apo E, total cholesterol and triglycerides is
shown in Table 2. Evacetrapib increased apo AI, apo AII,
and apo E levels, and decreased apo B levels in a dose-
dependent manner relative to placebo over the dose range
of 10–600 mg. For 600 mg evacetrapib, increases in apo AI,
apo AII and apo E vs placebo were 41.7, 18.5, and 74.1%,
respectively, while decreases in apo B and apo B/AI ratio
were 26.1 and 56.5%, respectively, at 600 mg. The increase
in apo AI and decreases in apo B and ratio of apo B to apo
AI were significant at all dose levels of evacetrapib. The
increase in apo AII and apo E were significant at dose levels
≥100 mg of evacetrapib. There was a statistically significant
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Table 2 Changes in pharmacodynamic parameters at trough level (predose) on day 14

Dose n Mean % change from baseline (90% CI) Mean % change vs placebo (90 % CI)

CETP activity
Placebo 19 1.48 (−7.39,10.35)
10 mg 12 −14.60 (−22.33,−6.87) −16.08 (−23.23,−8.94)***
100 mg 12 −64.54 (−73.08,−56.00) −66.02 (−78.93,−53.11)***
300 mg 10 −84.26 (−91.34,−77.18) −85.74 (−97.43,−74.05)***
600 mg 19 −91.18 (−99.71,−82.66) −92.66 (−104.92,−80.41)***

CETP mass
Placebo 19 −0.40 (−12.63,11.84)
10 mg 12 20.18 (9.92,30.45) 20.58 (11.28,29.88)***
100 mg 12 95.77 (82.14,109.41) 96.17 (76.37,115.97)***
300 mg 10 131.72 (122.10,141.34) 132.12 (115.85,148.38)***
600 mg 19 145.34 (133.29,157.39) 145.73 (128.99,162.48)***

Total cholesterol
Placebo 26 −0.65 (−8.14,6.83)
10 mg 12 −4.92 (−15.93,6.10) −4.26 (−17.58,9.06)
100 mg 12 6.83 (−4.18,17.85) 7.49 (−5.83,20.81)
300 mg 10 15.60 (3.53,27.67) 16.25 (2.05,30.46)
600 mg 25 15.48 (7.85,23.11) 16.13 (5.44,26.82)*

HDL-C
Placebo 19 −6.33 (−14.31,1.64)
10 mg 12 11.69 (4.39,18.99) 18.02 (9.76,26.28)***
100 mg 12 59.28 (51.54,67.02) 65.61 (53.34,77.88)***
300 mg 10 75.22 (68.87,81.58) 81.56 (70.90,92.22)***
600 mg 19 80.50 (73.05,87.95) 86.83 (75.96,97.71)***

LDL-C
Placebo 19 1.65 (−3.43,6.73)
10 mg 12 −11.94 (−18.31,−5.57) −13.59 (−21.83,−5.35)**
100 mg 12 −24.47 (−27.68,−21.26) −26.13 (−32.39,−19.86)***
300 mg 10 −26.39 (−29.92,−22.85) −28.04 (−34.18,−21.90)***
600 mg 19 −26.91 (−30.71,−23.11) −28.56 (−34.76,−22.37)***

Triglycerides
Placebo 26 −18.42 (−27.92,−8.93)
10 mg 12 −12.92 (−26.89,1.06) 5.51 (−11.39,22.40)
100 mg 12 −3.75 (−17.73,10.23) 14.67 (−2.22,31.57)
300 mg 10 −2.10 (−17.41,13.21) 16.32 (−1.69,34.34)
600 mg 25 −22.08 (−31.76,−12.40) −3.66 (−17.22,9.91)

Apo AI
Placebo 12 −11.76 (−18.51,−5.01)
10 mg 12 3.53 (−2.23,9.30) 15.29 (7.74,22.84)**
100 mg 12 24.61 (20.07,29.15) 36.37 (27.66,45.08)***
300 mg 10 28.75 (23.70,33.80) 40.50 (31.66,49.34)***
600 mg 11 29.93 (24.51,35.35) 41.69 (32.70,50.67)***

Apo AII
Placebo 12 −5.59 (−10.57,−0.61)
10 mg 12 −1.30 (−5.34,2.73) 4.29 (−0.90,9.48)
100 mg 12 8.85 (4.69,13.02) 14.44 (7.16,21.72)**
300 mg 10 11.93 (7.75,16.10) 17.52 (10.86,24.17)***
600 mg 11 12.91 (8.06,17.77) 18.50 (11.71,25.29)***

Apo B
Placebo 12 6.96 (1.27,12.66)
10 mg 12 −8.09 (−13.41,−2.77) −15.05 (−22.68,−7.43)**
100 mg 12 −17.64 (−20.84,−14.43) −24.60 (−31.28,−17.92)***
300 mg 10 −18.85 (−22.45,−15.25) −25.81 (−32.59,−19.04)***
600 mg 11 −19.17 (−22.94,−15.41) −26.14 (−32.97,−19.30)***

Ratio of apo B/apo AI
Placebo 12 19.76 (13.28,26.24)
10 mg 12 −6.87 (−12.72,−1.02) −26.63 (−34.88,−18.38)***
100 mg 12 −31.84 (−35.59,−28.09) −51.60 (−59.36,−43.83)***
300 mg 10 −35.69 (−39.92,−31.46) −55.45 (−63.26,−47.63)***
600 mg 11 −36.74 (−41.23,−32.25) −56.50 (−64.39,−48.61)***

Apo E
Placebo 12 11.35 (−7.54,30.24)
10 mg 12 19.70 (5.10,34.30) 8.36 (−2.89,19.60)
100 mg 12 55.81 (36.13,75.50) 44.47 (14.63,74.30)*
300 mg 10 76.75 (62.23,91.28) 65.40 (40.39,90.42)***
600 mg 11 85.48 (65.47,105.49) 74.13 (47.95,100.31)***

Apo, Apolipoprotein; CI, confidence interval; CETP, cholesteryl ester transfer protein. *P < 0.05; **P < 0.01; ***P < 0.001. n = number of subjects per dose
group.
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mean % increase in total cholesterol with 600-mg
evacetrapib compared with placebo. There were no statisti-
cally significant changes in triglycerides.

Safety findings

Evacetrapib was generally well tolerated in healthy subjects.
Adverse events (AEs) were mild to moderate in severity and
none had a dose-related pattern within a dose range of
10–600 mg. No clinically relevant changes in routine serum
chemistries (including liver transaminases, complete blood
counts and urinalysis) were observed with evacetrapib in
the study. Four subjects reported rash-related AEs (i.e. with
the terms ‘rash’ (2), drug eruption (1) and rash papular (1))
and discontinued the study. These four cases of rash were
assessed by the investigator to be related to evacetrapib
administration: two at the 300-mg dose level and two at the
600-mg dose level. One of the rashes in a subject receiving
600 mg was a drug eruption with recurrent fever that

occurred after 8 days of evacetrapib. This was reported as a
serious adverse event (SAE) because hospitalization was
required for further evaluation. This event resolved after
discontinuation of evacetrapib and treatment with oral
corticosteroid therapy.

To exclude potential effects of evacetrapib on blood
pressure, the additional cohort using crossover design was
used to make within-subject comparisons of ABPM at the
highest dose. No significant differences in either SBP or
DBP were observed with evacetrapib 600 mg compared
with placebo (Table 3). There was no correlation between
exposure and blood pressure in this crossover amendment
(Spearman’s rank correlation coefficient = 0.00954;
P = 0.964). There were no clinically relevant differences
between evacetrapib and placebo in changes in
the following laboratory measurements: plasma
potassium, serum sodium, serum bicarbonate plasma
renin activity or plasma cortisol or salivary cortisol (data
not shown).
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Figure 3 Relationship between evacetrapib exposure (AUC) and changes from baseline in HDL-C (a) and LDL-C (b) on Day 14 based on observed
subject data and Emax model.

Table 3 Effects of evacetrapib on 24-h ambulatory blood pressure

Treatment group n
Day 1 mean
(mmHg)

Day 14
mean (mmHg)

LS mean
change (mmHg) Difference

Comparison
with placebo P-value

Systolic blood pressure
Placebo 13 109.29

(105.02,113.57)
118.34
(115.54,121.14)

1.69
(−0.68,4.07)

Evacetrapib
600 mg

14 112.16
(109.12,115.19)

118.28
(113.78,122.77)

−0.27
(−2.64,2.11)

−1.96 (−5.32, 1.40) 0.327

Diastolic blood pressure
Placebo 13 67.55

(63.39,71.71)
74.56
(72.00,77.12)

2.88
(0.83,4.93)

Evacetrapib
600 mg

14 68.27
(64.82,71.72)

73.72
(70.26,77.18)

0.60
(−1.45,2.65)

−2.28 (−5.18, 0.62) 0.191

CI, confidence interval; LS mean, least-squares mean; mmHg, millimetres of mercury; n, number. Results are expressed as means (90% CI).
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Discussion

Here, we demonstrate significant dose-related inhibition of
CETP activity, increases in HDL-C and decreases in LDL-C
following multiple doses of the potent CETP inhibitor
evacetrapib in healthy adults. After multiple doses, the
highest dose of evacetrapib (600 mg) resulted in 93% inhi-
bition of CETP activity, 87% increase in HDL-C and 29%
decrease in LDL-C compared with placebo. The
pharmacodynamic effects of evacetrapib in healthy adults
are similar to those reported in the Phase 2 study of
evacetrapib in dyslipidemic patients.[10]

The time course of CETP inhibition appears to be similar
for evacetrapib and anacetrapib, with peak inhibition
occurring 6 and 4 h after dosing, respectively, in both cases
corresponding to Tmax values for plasma drug concentra-
tions.[13] Less than dose-proportional increases in
evacetrapib exposure were observed in healthy volunteers
studied here, as well as in dyslipidemic subjects in the Phase
2 study.[14] The less than dose-proportional increases in
exposure for both evacetrapib and anacetrapib likely results
from their limited solubility in the gastrointestinal tract,
which in turn limits the oral absorption of these molecules.
The present study showed that complete washout of
evacetrapib occurred within the 3-week washout period
after 14 daily doses of 600 mg. This observation is consist-
ent with the terminal half-life of evacetrapib. Anacetrapib
has shown significant plasma concentrations 12 weeks
after cessation of treatment in the Determining the EFficacy
and tolerability of CETP INhibition with AnacEtrapib
(DEFINE) study,[15] suggesting that evacetrapib and
anacetrapib may differ in the way they are distributed
and/or eliminated. The PD effects of evacetrapib, including
inhibition of CETP activity and increases and decreases in
HDL-C and LDL-C, respectively, return near baseline levels
after a 2-week washout period.

The analyses between exposure of evacetrapib and
changes in HDL-C and LDL-C on Day 14 indicate that the
dose range that was tested in this study produced exposures
that covered the range of minimal to maximal effect for
these PD endpoints. Maximal effect on LDL-C appeared to
be produced by a lower evacetrapib exposure than HDL-C.
Further exploration of the relationships between evace-
trapib exposure and duration of treatment and changes in
HDL-C and LDL-C are discussed in a publication of the
PK/PD analysis for the evacetrapib Phase 2 study.[14]

All doses of evacetrapib examined here (10–600 mg) pro-
duced a substantial and significant increase in apo AI and
decrease in apo B levels, with consequent decrease of the
apo B to apo AI ratio. Apo AII and apo E levels also signifi-
cantly increased at doses of 100 mg or more, as previously
reported.[10] Taken together, these observations are consist-
ent with a reduced fractional catabolic rate of HDL follow-

ing pharmacological CETP inhibition.[16] This is supported
by data in homozygous CETP deficiency, which causes
markedly delayed catabolism of apo AI and apo AII without
affecting the production rates of these apos.[17] Increased
levels of apo E have previously been reported in HDL of
subjects with CETP deficiency and those treated with CETP
inhibitors and has been associated with an increased ability
of HDL particles to promote cholesterol efflux.[18]

Safety findings from the present monotherapy studies
align with safety results of the Phase 2 study, which showed
that 12-week therapy with daily doses of evacetrapib up to
500 mg as monotherapy or 100 mg as combination therapy
with a statin was well tolerated.[10] Neither the present
studies nor the Phase 2 study demonstrated any liver,
kidney or muscle safety concern. A recent study has shown
that evacetrapib appears to be well tolerated in doses of up
to 1200 mg for 10 days in healthy volunteers, with no evi-
dence of QT interval prolongation.[19]

Consistent with the Phase 2 study, these results indicate
that evacetrapib had no adverse effects on blood pressure.
In the evacetrapib 600-mg cohort, no significant differences
were observed between evacetrapib and placebo in 24-h
ambulatory systolic or diastolic blood pressure monitoring.
In addition, multiple daily doses of evacetrapib had no
effect on aldosterone, suggesting there was no increase in
mineralocorticoid levels.[10] Therefore, evacetrapib, like
other CETP inhibitors examined in late-stage clinical
testing, does not seem to exhibit the presumably off-target
effects on aldosterone and blood pressure observed with
torcetrapib.[3,20] These findings are supported by a branched
DNA analysis that showed that torcetrapib, but not
evacetrapib, induced expression of genes regulating
CYP11B1 (steroid 11 β-hydroxylase) and CYP11B2 (aldos-
terone synthase), leading to increases in in-vitro production
of aldosterone and cortisol.[7,8,21]

The four cases of rash during multiple dosing with
evacetrapib occurred with the middle to higher dose groups
(two subjects on 300 mg and two subjects on 600 mg) and
resolved after discontinuing therapy or after a short course
of corticosteroid treatment. In the SAE case, the ensuing
hospital work-up for drug eruption and fever lacked evi-
dence of other organ involvement or infectious aetiology.
Attribution of the SAE was confounded by prior adminis-
tration of concomitant medications before onset of drug
eruption and fever. One significant rash also was observed
in an evacetrapib-treated patient in the Phase 2 trial, but the
relationship to study drug was confounded by the concomi-
tant administration of rosuvastatin and the delay in the
onset of the rash relative to completion of study drug.[10]

The Phase 1 study discussed here was conducted in a
small number of healthy adults and was limited to 15 days
of daily dosing with evacetrapib, thus limiting extrapolation
of our results to a dyslipidemic patient population.
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However, the Phase 2 study entailed daily administration of
evacetrapib up to 90 days in 400 dyslipidemic patients and
provides supporting evidence for continued development of
evacetrapib.[10] Confirmation of a beneficial effect of
evacetrapib on CV events in patients with high-risk vascular
disease awaits completion of the ongoing CV outcomes
study, Assessment of Clinical Effects of Cholesteryl Ester
Transfer Protein Inhibition with Evacetrapib in Patients
at a High-Risk for Vascular Outcomes (ACCELERATE
(ClinicalTrials.gov identifier NCT01687998)).

Conclusion

Multiple doses of evacetrapib (10–600 mg) potently inhib-
ited CETP activity, leading to substantial elevations in
HDL-C and lowering of LDL-C. The PK and PD effects of
evacetrapib returned to levels near or at baseline 2 weeks
after the last dose in this multiple ascending dose study.

Evacetrapib was well tolerated and was devoid of clinically
relevant effects on blood pressure and mineralocorticoid
levels.
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