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Significance of this study

What is already known about this subject?
 ► Despite contemporary optimal medical therapy, pa-
tients with diabetes remain at elevated risk for car-
diovascular events compared with their counterparts 
without diabetes. As such, they are important targets 
for novel agents which may mitigate cardiovascular 
risk.

What are the new findings?
 ► Among patients with diabetes, use of evacetrapib 
resulted in significant and sustained improvements 
in low- density lipoprotein, high- density lipoprotein 
(HDL), and hemoglobin A1c.

 ► Despite this, there were no benefits of treatment 
with evacetrapib on prespecified clinical outcomes 
in this high- risk population.

How might these results change the focus of 
research or clinical practice?

 ► Why do patients with diabetes remain at elevat-
ed risk for cardiovascular events despite optimal, 
guideline- recommended medical therapy?

 ► Why did cholesteryl ester transfer protein inhibition 
fail to reduce cardiovascular events among patients 
with diabetes?

 ► Is there another therapeutic mechanism by which 
increasing HDL can translate into improved cardio-
vascular outcomes?

AbStrAct
Background High- density lipoprotein (HDL) levels are 
inversely associated with cardiovascular risk. Cholesteryl 
ester transfer protein inhibition with evacetrapib results 
in a marked increase in HDL and reduction in low- density 
lipoprotein (LDL) levels. We evaluated the impact of 
treatment with evacetrapib versus placebo in the subset of 
8236 patients with diabetes mellitus (DM) enrolled in the 
Assessment of Clinical Effects of Cholesteryl Ester Transfer 
Protein Inhibition with Evacetrapib in Patients at a High 
Risk for Vascular Outcomes trial.
Methods and results Time to first occurrence of 
any component of the primary composite endpoint of 
cardiovascular death, myocardial infarction, stroke, 
revascularization, and hospitalization for unstable angina 
was compared among patients with DM randomized 
to treatment with evacetrapib (n=4127) or placebo 
(n=4109) over a median of 26 months of follow- up. The 
mean baseline LDL at initiation was 80 mg/dL with a 
mean baseline HDL of 44 mg/dL. In patients with DM, 
evacetrapib resulted in a 131% mean increase in HDL 
levels and a 32% mean decrease in LDL at 3 months 
that was sustained during the course of the trial. At 6 
months, hemoglobin A1c (HbA1c) levels were lower with 
evacetrapib than placebo (7.08% vs 7.15%, p=0.023). 
Composite event rates were higher in patients with DM 
than without DM (Kaplan- Meier estimates: 15.2% vs 
10.6%, HR 1.46, 95% CI 1.30 to 1.64, p<0.001). In the 
DM group, event rates for the composite endpoint (14.5% 
evacetrapib vs 16% placebo, HR 0.95, 95% CI 0.85 to 
1.07, p=0.38) and individual components of the composite 
were similar for both evacetrapib and placebo groups. 
No significant treatment interaction between treatment 
assignment and diabetes status was noted.
Conclusion Despite a favorable increase in HDL, and 
decreases in LDL and HbA1c levels in patients with DM, 
we observed no benefits of treatment with evacetrapib on 
prespecified clinical outcomes in this high- risk population.

InTroduCTIon
Urbanization, rising living standards and 
increased rates of obesity have all contrib-
uted to a marked increase in the population 

affected by type 2 diabetes mellitus (DM).1 
Worldwide, over 400 million adults are 
currently affected with DM and this number 
is expected to increase to 642 million by 2040. 
A new diagnosis of DM in the fifth decade 
is associated with 5–6 years of reduction in 
longevity in both men and women, mainly 
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as a consequence of complications from cardiovascular 
disease.2

Epidemiological studies have suggested a strong inverse 
relationship between high- density lipoprotein (HDL) 
cholesterol levels and observed cardiovascular risk.3–6 A 
cardioprotective benefit of elevated HDL levels has also 
been suggested in some, but not all, genetic studies.7–10 
Diabetic dyslipidemia is characterized by a high preva-
lence of low HDL levels, elevated triglycerides, increased 
lipoprotein(a), and dense low- density lipoprotein (LDL) 
levels.11 While patients with DM benefit greatly from 
intense statin therapy, these agents have a minor impact 
on observed HDL levels.12

Evacetrapib, a potent cholesteryl ester transfer protein 
(CETP) inhibitor, when added to a high- dose statin, has 
been shown to increase HDL levels by approximately 
130%, lower LDL levels by 30%–35%, and decrease levels 
of lipoprotein(a).13 These biochemical actions mediated 
via inhibiting the transfer of cholesterol ester from HDL 
to apolipoprotein B (ApoB) containing lipoproteins were 
expected to translate into favorable clinical outcomes 
in high- risk cardiovascular patients. However, no bene-
fits were noted in the Assessment of Clinical Effects of 
Cholesteryl Ester Transfer Protein Inhibition with Evace-
trapib in Patients at a High Risk for Vascular Outcomes 
(ACCELERATE) trial.14 In this manuscript, we detail the 
lipid modification and clinical impact of treatment with 
evacetrapib compared with placebo in the large subset of 
trial participants with DM enrolled in this clinical trial.

MeTHods
study design
The design, conduct and outcomes of the overall 
results of the ACCELERATE trial have been previously 
published.14 15 Briefly, this international, multicenter trial 
prospectively randomized 12 092 subjects with a prior 
acute coronary syndrome, stroke, symptomatic periph-
eral vascular disease, or diabetes with established coro-
nary artery disease to treatment with evacetrapib 130 mg 
daily or placebo. Nearly all study participants with the 
exception of those intolerant to statin (96.5%) were 
treated with these agents at trial onset. The primary effi-
cacy endpoint was the first occurrence of any component 
of the composite of cardiovascular death, myocardial 
infarction, stroke, revascularization, and hospitaliza-
tion for unstable angina. Due to clinical futility for the 
primary composite endpoint, the trial was terminated 
prematurely. The median exposure to study drug/
placebo at study termination was 26 months with an 
IQR of 23–29 months. Follow- up of participants for 
clinical events was near complete with an end of study 
visit completed in 98.8% of trial participants. Data from 
patients who withdrew consent or were lost to follow- up 
were censored at the time of withdrawal or at the time 
that the patient was last known to be free from having a 
composite endpoint event. Clinical events were identified 
and prospectively adjudicated by an independent clinical 

endpoints committee blinded to treatment assignment 
using prespecified standardized definitions.

statistical methods
All randomized patients were included in this prespeci-
fied analysis on an intention- to- treat basis. Patients with 
DM were defined as those receiving treatment with an 
oral or parenteral antiglycemic agent and/or insulin or 
being managed by diet alone as a result of a pre- existing 
diagnosis of DM. A new diagnosis of DM was based 
on fasting plasma glucose measurements ≥126 mg/
dL, 2- hour plasma glucose ≥200 mg/dL during an oral 
glucose tolerance test, or hemoglobin A1c (HbA1c) level 
≥6.5%. Baseline clinical characteristics in patients with 
and without DM were compared. Treatment groups were 
compared on major side effects in patients with DM as 
well as on the incidence of those with new- onset diabetes. 
Continuous variables were compared between groups 
using Student’s t- test for normally distributed variables or 
Wilcoxon rank- sum test for non- normally distributed vari-
ables. Mean±SD or median with IQR are reported respec-
tively. Categorical variables were compared between 
groups using Pearson χ2 or Fisher’s exact test. Frequency 
and percent are reported.

The primary composite endpoint was defined as the 
time to first occurrence of cardiovascular death, myocar-
dial infarction, stroke, hospitalization for unstable 
angina, or coronary revascularization. Additionally, a 
triple composite endpoint of time to first occurrence of 
cardiovascular death, myocardial infarction, or stroke 
was also included. Survival analysis was performed to 
assess the incidence of primary composite and individual 
endpoints within and across DM and treatment group 
combinations. Kaplan- Meier (KM) estimates of event 
rates are reported and compared between groups using 
a log- rank test. Cox proportional hazards modeling was 
used to compare evacetrapib to placebo within DM and 
non- DM patients as well as test the treatment by DM inter-
action for each endpoint. HRs with 95% CIs are reported. 
KM curves illustrate the incidence of the primary and 
triple composite endpoints over time. The clinical 
endpoints were truncated at 915 days (30 months) due 
to study termination. Changes in HDL, LDL, and HbA1c 
were assessed over time within treatment and DM groups 
using mixed modeling with repeated measures while 
adjusting for respective baseline measures. Least squares 
(LS) means with SE bars are plotted over time. Tests 
were two tailed with a 0.05 significance level. Analysis was 
performed using SAS V.9.4 (SAS Institute). Figures were 
created using SigmaPlot V.11.0 (Systat Software, San Jose, 
CA).

resulTs
Baseline characteristics
The ACCELERATE trial enrolled 12 092 patients between 
October 2012 and December 2013 and 8236 (68%) 
were known to have DM at study initiation (figure 1). 
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Figure 1 Flow diagram showing patients with diabetes mellitus enrolled in the Assessment of Clinical Effects of Cholesteryl 
Ester Transfer Protein Inhibition with Evacetrapib in Patients at a High Risk for Vascular Outcomes (ACCELERATE) trial and their 
assignment to treatment evacetrapib or placebo.

Among trial participants with DM, 4127 were assigned 
to treatment with evacetrapib and 4109 were assigned to 
placebo. Baseline characteristics of trial participants with 
and without DM are presented in table 1.

Among those with and without DM, there were no 
significant differences in baseline characteristics among 
those assigned to treatment with evacetrapib or placebo 
(online supplementary material). The baseline mean 
LDL cholesterol levels at study initiation were signifi-
cantly lower in patients with DM (80±27 vs 84±29 mg/
dL, p<0.001) as were the baseline mean HDL cholesterol 
levels (44±11 vs 48±12 mg/dL, p<0.001) with significantly 
greater triglyceride levels (154±80 vs 133±75 mg/dL, 
p<0.001). At study initiation, 98% of patients with DM 
were on a statin with 46% receiving intense- dose therapy; 
this finding was similar to patients without DM enrolled 
in the trial. Rates of aspirin utilization were significantly 
higher in patients with DM.

Impact of treatment with evacetrapib on lipids
At 3 months, the mean HDL cholesterol in patients with 
DM treated with evacetrapib had increased from 44±11 to 
101±30 mg/ dL, a mean increase of 131%±56%. This was 
significantly higher than the 1%±17% change in HDL 
noted in placebo- treated patients with DM during the 
same time period (p<0.001). Treatment with evacetrapib 
also decreased LDL cholesterol levels in patients with 
DM from a baseline of 80±27 mg/ dL to 53±25 mg/dL, 
a mean decrease of 32%±28%, which was significantly 
lower than the 6%±29% increase in LDL levels noted in 
placebo- treated patients with DM during this time period 
(p<0.001). Changes in lipid levels stratified by the pres-
ence or absence of DM and exposure to evacetrapib/
placebo over the course of the trial are shown in figure 2. 
Consistent with results from the phase 2 program, expo-
sure to evacetrapib resulted in a large, early and sustained 
increase in measured HDL levels compared with placebo 
in patients with and without DM, a difference that was 
maintained during the course of the clinical study 
(figure 2A). Treatment with evacetrapib also resulted in 

a significant early and sustained decrease in LDL choles-
terol levels compared with placebo in both patients with 
and without DM (figure 2B).

Clinical outcomes
The primary composite event rate for patients with DM 
during the course of the trial regardless of treatment 
assignment was significantly greater than that observed 
in their counterparts without DM (KM estimates: 15.2% 
vs 10.6%, HR 1.46, 95% CI 1.30 to 1.64, p<0.001). The 
adjusted HR comparing those with DM to those without 
DM on the composite endpoint was 1.29 (95% CI 1.14 
to 1.46) with p<0.001 after adjusting for age, gender, 
smoking status, renal impairment, body mass index, and 
presence of hypertension. Figure 3A illustrates the KM 
curves for the primary composite endpoint observed 
in patients with and without DM based on treatment 
assigned. Outcomes for patients with DM assigned to 
treatment with evacetrapib or placebo were similar 
(14.5% vs 16.0%, HR 0.95, 95% CI 0.85 to 1.07, p=0.38). 
Similarly, composite event rates in patients without DM 
were numerically lower but similar regardless of assign-
ment to evacetrapib or placebo (11.5% vs 9.7%, HR 1.17, 
95% CI 0.96 to 1.44, p=0.12). As shown in figure 3B, 
event rates for the triple composite endpoint of cardio-
vascular death, myocardial infarction, and stroke were 
also similar for patients with DM exposed to evacetrapib 
or placebo (8.2% vs 9.4%, HR 0.91, 95% CI 0.79 to 1.06, 
p=0.25) as well as in patients without DM (6.3% vs 5.5%, 
HR 1.09, 95% CI 0.83 to 1.44, p=0.54). KM estimates for 
individual components of the composite endpoint in the 
group with and without DM by treatment assigned are 
presented in table 2 and are similar with no evidence of a 
statistically significant interaction between DM and treat-
ment assigned.

A sensitivity multivariable model for the exposure to 
evacetrapib on the primary composite endpoint adjusting 
for age, male gender, history of coronary artery disease, 
peripheral vascular disease, cerebral vascular disease, 
hypertension, smoking, heart failure, renal impairment, 

https://dx.doi.org/10.1136/bmjdrc-2019-000943
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Table 1 Characteristics of patients with and without 
diabetes mellitus at baseline

Diabetes
(n=8236)

Non- diabetes
(n=3856) P value

Mean age (years)±SD 65.5±8.7 62.2±10.4 <0.001

Male sex (%) 76 78 0.008

Race (%)     <0.001

  White 78 91

  Black 3.0 1.4

  Asian 13.4 5.0

  Other 5.3 2.7

Mean body mass 
index±SD

31.1±5.9 28.3±4.7 <0.001

Index diagnosis (%)     

  Recent ACS 30–365 
days

16 61 <0.001

  Cerebrovascular 
disease

21 25 <0.001

  Peripheral arterial 
disease

17 26 <0.001

  CAD 93 83 <0.001

Cardiovascular risk factors (%)

  Hypertension 92 78 <0.001

  Current smoker 14 20 <0.001

  Prior myocardial 
infarction

60 83 <0.001

  Prior PCI 71 74 0.001

  Prior CABG 33 20 <0.001

  Prior heart failure 15 11 <0.001

  COPD 11 10 0.08

  Renal impairment 11 5 <0.001

Lipids (mg/dL)     

  Mean LDL cholesterol 80±27 84±29 <0.001

  Mean HDL cholesterol 44±11 48±12 <0.001

  Median triglyceride 
(IQR)

136
(99, 187)

113
(85, 158)

<0.001

  Mean apolipoprotein 
A1

137±25 142±26 <0.001

  Mean apolipoprotein 
B

78±22 78±23 <0.001

  Median lipoprotein(a) 
(IQR)

27
(10, 99)

32
(13, 125)

<0.001

Median HS CRP (IQR) 
(mg/L)

1.53
(0.75, 3.42)

1.44
(0.71, 3.03)

0.003

Medications (%)

  Any statin 96 97 0.011

  High- intensity statin 43 55 <0.001

  ACEi/ARB 80 72 <0.001

  Aspirin 84 81 0.002

ACEi, ACE inhibitor; ACS, acute coronary syndrome; ARB, 
angiotensin- receptor blocker; CABG, coronary artery bypass graft; 
CAD, coronary artery disease; COPD, chronic obstructive pulmonary 
disease; HDL, high- density lipoprotein; HS CRP, high- sensitivity C- 
reactive protein; LDL, low- density lipoprotein; PCI, percutaneous 
coronary intervention.

and LDL remained non- significant in both patients 
with diabetes (HR 0.94, 95% CI 0.84 to 1.06, p=0.35) 
and patients without diabetes (HR 1.14, 95% CI 0.93 to 
1.40, p=0.20) with no statistically significant interaction 
between DM and treatment assigned (p=0.12).

Impact on glycemic control
The baseline HbA1c in patients with DM randomized 
to evacetrapib and placebo was similar (7.09%±1.37% 
vs 7.08%±1.38%, p=0.68). Figure 4A compares the LS 
means change in HbA1c levels over time for patients with 
DM. Exposure to evacetrapib was associated with a small 
but significant improvement in glycemic profile over the 
course of the trial (p=0.016). The rates of new- onset DM 
were similar with exposure to evacetrapib compared with 
placebo (9.2% vs 10.3%, p=0.24) (figure 4B).

Adverse events
The adverse events experienced by patients with DM by 
treatment assignment during the course of the trial are 
shown in table 3.

The incidence of acute pancreatitis was numerically 
small but statistically significant for patients exposed to 
evacetrapib compared with placebo. The rate of reduc-
tion in estimated glomerular filtration rate during trial 
duration was significantly lower in the evacetrapib group. 
No patients met criteria for new- onset hemodialysis 
during conduct of the trial.

dIsCussIon
The present study was a prespecified analysis of the 
ACCELERATE trial that demonstrated a lack of treat-
ment benefit with evacetrapib in patients with DM at high 
risk for cardiovascular events despite sustained elevation 
in HDL levels with significant decreases in LDL and an 
improved glycemic profile. Another notable finding is the 
markedly elevated risk for cardiovascular events among 
patients with DM despite state- of- the- art treatment with 
statin, antiplatelet therapy, blood pressure control and 
favorable baseline LDL cholesterol levels. The annual-
ized event rates observed in patients with DM in ACCEL-
ERATE were significantly higher than their counterparts 
without DM and are consistent with the rates observed 
in multiple contemporary cardiovascular outcome 
trials evaluating newer antiglycemic agents.16–20 These 
elevated event rates occurred despite the background of 
statin therapy and a baseline LDL of 80 mg/dL at study 
initiation that met optimal guideline targets.21 22 Given 
the exponential rise in the population of patients with 
DM, these findings suggest an increase in the burden 
of cardiovascular morbidity in the coming decades and 
emphasize the need to identify novel therapeutic targets 
that will reduce the atherosclerotic risk in this vulnerable 
population.

Heightened cardiovascular risk in DM is multifactorial 
with dyslipidemia playing a major contributory role.1 While 
the efficacy of statin treatment, ezetimibe, and PCSK9 inhib-
itors in cardiovascular risk reduction in the setting of DM 
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Figure 2 Impact of exposure to evacetrapib on HDL (A) and LDL (B) measurements among patients with and without diabetes 
mellitus in the Assessment of Clinical Effects of Cholesteryl Ester Transfer Protein Inhibition with Evacetrapib in Patients at a 
High Risk for Vascular Outcomes (ACCELERATE) trial. DM, diabetes mellitus; HDL, high- density lipoprotein; LDL, low- density 
lipoprotein; LS, least squares.

is now established, these favorable benefits are mediated 
via a reduction in LDL cholesterol.11 23 24 The high prev-
alence of low HDL levels in the population with DM and 
the epidemiological and genetic observation favoring the 
protective effects of elevated HDL cholesterol levels made 
this population of special therapeutic interest when potent 
CETP inhibitors, with the ability to favorably modify HDL 
levels, were developed and tested. While prior CETP inhi-
bition with torcetrapib was complicated by off- target side 
effects and observed harm, the lack of benefit observed 
with dalcetrapib was attributed to its low potency and its 

being tested exclusively in the acute coronary syndrome 
setting.25 26 Evacetrapib is a potent CETP inhibitor with a 
safe risk profile and in phase 2 trials increased HDL levels 
by 130% with evidence of functionality as observed by 
an increased cholesterol efflux capacity,27 a feature that 
is strongly associated with cardiovascular protection in 
epidemiological observations.28 29 As a result, the agent was 
thought to hold great promise as a novel therapeutic agent 
especially in the population with DM. Our study findings 
from the ACCELERATE trial in over 8000 patients with 
DM confirm that this is not the case. Although exposure to 
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Figure 3 Impact of exposure to evacetrapib on the composite (A) and triple composite endpoint (B) outcome among patients 
with diabetes mellitus randomized to treatment with evacetrapib or placebo. CV, cardiovascular; DM, diabetes mellitus; MI, 
myocardial infarction; UA, unstable angina.

evacetrapib resulted in a prompt and sustained elevation 
in plasma HDL levels, we observed no favorable impact on 
clinical outcomes over a median of 26 months of follow- up. 
This lack of benefit was also present despite a favorable 32% 
reduction in LDL levels with treatment with this agent and 
is in contrast to the Randomized Evaluation of the Effects 
of Anacetrapib through Lipid Modification (REVEAL) trial 
which reported a statistically significant but clinically small 
9% relative risk reduction.30

Although speculative, the lack of benefit with evace-
trapib in patients with and without DM deserves 
comment. The first explanation is that the prior epide-
miological and genetic association between higher HDL 
levels and reduced cardiovascular risk is an epiphenom-
enon with no direct causal relationship. As a result, 
numerical improvement in HDL levels did not translate 
into a meaningful clinical benefit. Second, the 26 months 
median time to follow- up may not have been adequate 
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to discern potential clinical benefit given the latency 
of therapeutic effect observed in prior interventions of 
favorable LDL lipid modification. While this is possible, 
it does not appear to be the case as the event curves in 
ACCELERATE remain superimposed throughout the 
period of follow- up with no evidence of any decline in 
atherosclerotic events as was seen with LDL- lowering 
agents like PCSK9 inhibitors, ezetimibe, and with agents 
like GLP1 agonists liraglutide and semiglutide within this 
time period.11 20 23 31 A clinical benefit with HDL rising 
was also not observed with anacetrapib during the initial 
2 years of follow- up in over 30 000 patients. It is possible 
that an unrecognized adverse or off- target side effect 
may have accounted for these findings by countering the 
favorable benefits accrued from lipid modification. We 
however observed no harmful side effects during close 
monitoring of patients in the setting of a randomized 
clinical trial designed for regulatory approval. Harm 
also appears unlikely given the consistency of event rates 
in the placebo and treatment groups during the entire 
course of the trial. We did note a 1 mm Hg increase in 
systolic blood pressure with evacetrapib treatment in the 
overall study along with an 8% relative increase in high- 
sensitivity C- reactive protein levels, both of which are 
unlikely to account for the observed neutrality of clinical 
drug effect.

The lack of efficacy despite the LDL- lowering effect 
seen in patients with and without diabetes on evacetrapib 
compared with placebo is notable. Recent studies with 
PCSK9 inhibitors and ezetimibe that have lowered LDL 
cholesterol levels in the background of statin therapy in 
the range similar to ACCELERATE have been associated 
with favorable, statistically significant relative risk reduc-
tions in cardiovascular events.11 23 One possible explana-
tion is that all of these agents with proven efficacy result 
in upregulation of LDL receptors while CETP inhibition 
acts by inhibiting the transfer of esterified cholesterol to 
LDL, thereby resulting in a polydispersed LDL without 
the same protective properties. LDL reduction by CETP 
inhibition also appears to overestimate the magnitude of 
benefit as LDL levels decrease disproportionately when 
compared with the absolute reduction in measured ApoB 
values. Countering this are findings from REVEAL trial 
in which anacetrapib did show a 9% reduction in cardio-
vascular events with CETP inhibition, largely consistent 
with an LDL effect in the setting of a longer duration of 
follow- up and with over 30 000 participants.30

Our current findings have significant implications with 
regard to the reduction of cardiovascular risk in patients 
with DM. The lack of benefit noted despite sustained 
elevation in HDL levels suggests that modification of 
HDL via CETP inhibition should not be further pursued 
as a therapeutic target. The findings of the REVEAL study 
using anacetrapib also support this conclusion. CETP 
inhibitors thus join other lipid- lowering agents like niacin 
and fibrates that have failed to further reduce events in 
patients with DM treated with statin therapy.32 33 Alter-
nate strategies to further reduce cardiovascular events 
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Figure 4 Impact of exposure to evacetrapib on glycemic control among patients with diabetes mellitus (A) and incidence of 
new- onset diabetes (B) in the Assessment of Clinical Effects of Cholesteryl Ester Transfer Protein Inhibition with Evacetrapib in 
Patients at a High Risk for Vascular Outcomes (ACCELERATE) trial. DM, diabetes mellitus; LS, least squares.

Table 3 Major adverse events in patients with diabetes mellitus

Adverse event
Evacetrapib
n/N (%)

Placebo
n/N (%) Total P value

Serious adverse event 1657/4127 (40.2) 1682/4109 (40.9) 3339/8236 (40.5) 0.47

Hypoglycemia 149/3699 (4.0) 138/3678 (3.8) 287/7377 (3.9) 0.54

Acute pancreatitis 13/3699 (0.4) 3/3678 (0.1) 16/7377 (0.2) 0.013

Chronic pancreatitis 3/3699 (0.1) 0/3678 (0.0) 3/7377 (0.0) 0.25

Cancer 301/3699 (8.1) 283/3678 (7.7) 584/7377 (7.9) 0.48

Pancreatic cancer 6/3699 (0.2) 11/3678 (0.3) 17/7377 (0.2) 0.22

Angioedema 7/3699 (0.2) 3/3678 (0.1) 10/7377 (0.1) 0.34

Maximum ALT≥3× ULN 20/4095 (0.5) 21/4075 (0.5) 41/8170 (0.5) 0.86

Maximum AST≥3× ULN 11/4095 (0.3) 16/4073 (0.4) 27/8168 (0.3) 0.33

Median % change in modified GFR (IQR) −1.6 (−8.6 to 5.8) −2.4 (−9.5 to 4.5) −2.1 (−9.0 to 5.1) <0.001

Dialysis 1/3699 (0.0) 1/3678 (0.0) 2/7377 (0.0) 1.000

ALT, alanine aminotransferase; AST, aspartate transaminase; GFR, glomerular filtration rate; ULN, upper limits of normal.

have now been proven or are being evaluated. Recent 
trials with PCSK9 inhibition confirm that intensifying 
LDL treatment targets from current standard of care to 
levels of 30 mg/dL are associated with clinical benefit 
without additional safety concerns.23 34 This finding is 
also supported by the results of the IMProved Reduc-
tion of Outcomes: Vytorin Efficacy International Trial 
(IMPROVE- IT) in which addition of ezetimibe to a statin 
to achieve a median LDL cholesterol of 50 mg/dL was 
associated with a clinical benefit predominantly in the 
population with DM.11 Another novel target to reduce 
cardiovascular risk in this population is to target inflamma-
tion. In patients with established coronary artery disease 
and remote myocardial infarction optimally treated with 
a statin, blockade of interleukin-1β with canakinumab 
was associated with a significant reduction in cardiovas-
cular events independent of lipid modification.35

Exposure to evacetrapib was associated with a favorable 
glycemic profile in patients with and without DM. Similar 
findings have been previously reported with torcetrapib, 
dalcetrapib, and, recently, anacetrapib.36 Although the 
mechanism remains uncertain, these findings suggest a 

class effect associated with CETP inhibition. The favor-
able glycemic profile in ACCELERATE was associated 
with a numerically lower but statistically insignificant 
decrease in the rates of new- onset DM. This is in contrast 
to the REVEAL trial in which anacetrapib definitively 
reduced rates of new- onset DM, likely due to the larger 
size and prolonged duration of clinical follow- up.30 
These findings with CETP inhibition are in contrast to 
lipid modification with statins and niacin, both of which 
are associated with an increase in the risk of DM.37 
Although genetic variants of PCSK9 inhibition have 
been associated with a higher risk of DM, a recent anal-
ysis with PCSK9 inhibition in the Further Cardiovascular 
Outcomes Research With PCSK9 Inhibition in Subjects 
With Elevated Risk (FOURIER) trial revealed a neutral 
effect with evolocumab on glycemic control.38 39

ConClusIon
Patients with DM enrolled in the ACCELERATE trial 
experienced significantly greater cardiovascular events 
than their counterparts without DM. Treatment with 
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evacetrapib resulted in a sustained increase in HDL levels 
along with a decrease in LDL levels in patients with DM 
compared with placebo as was noted in the overall trial 
population. There was no observed interaction between 
presence of DM and treatment outcomes with evace-
trapib. Similar to the results of the overall trial, no clinical 
benefits were noted in the large subset of patients with 
DM treated with evacetrapib compared with placebo.
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