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Lipid lowering effects of the CETP inhibitor
obicetrapib in combination with high-intensity
statins: a randomized phase 2 trial

Stephen J. Nicholls'™, Marc Ditmarsch?, John J. Kastelein

3, Scott P. Rigby*, Douglas Kling?,

Danielle L. Curcio?, Nicholas John Alp® and Michael H. Davidson?

Global guidelines for the management of high-cardiovascular-risk patients include aggressive goals for low-density lipopro-
tein cholesterol (LDL-C). Statin therapy alone is often insufficient to reach goals and nonstatin options have limitations. Here,
we tested the lipid-lowering effects of the cholesteryl ester transfer protein (CETP) inhibitor drug obicetrapib in a random-
ized, double-blind, placebo-controlled trial in dyslipidaemic patients (1 =120, median LDL-C 88 mgdI-") with background
high-intensity statin treatment (NCT04753606). Over the course of 8 weeks, treatment with 5mg or 10 mg obicetrapib
resulted in a significant decrease as compared with placebo in median LDL-C concentration (by up to 51%; P < 0.0001), the pri-
mary trial outcome. As compared with placebo, obicetrapib treatment also significantly (P < 0.0001) decreased apolipoprotein
B (by up to 30%) and non-high-density lipoprotein cholesterol (non-HDL-C) concentration (by up to 44%), and significantly
(P <0.0001) increased HDL-C concentration (by up to 165%; the secondary trial outcomes) and had an acceptable safety pro-
file. These results support the potential of obicetrapib to address an unmet medical need for high-cardiovascular-risk patients.

cardiovascular disease (ASCVD) and the cornerstone of
risk-reduction strategies'”. Statins are generally the drugs of
first choice in treating dyslipidaemia but, despite treatment with
high-intensity statins, a proportion of patients do not achieve
acceptable LDL-C levels with statin monotherapy’. Recent results
from GOULD, a prospective observational registry study of patients
with ASCVD, showed that most had suboptimal LDL-C levels at
baseline and just 17.1% had intensification of their lipid-lowering
therapy after 2 years'. Furthermore, two thirds of these patients
continued to have an LDL-C concentration >70mgdl™" (ref. *).
Results from DA VINCI, a cross-sectional, observational study in
Europe, showed similar substantial gaps between clinical guide-
lines and clinical practice for lipid management’. Several adjunc-
tive LDL-C-lowering drug therapies are available, such as ezetimibe,
bempedoic acid and proprotein convertase subtilisin kexin type 9
(PCSK9) inhibitors. However, these have several limitations, such
as limited LDL-C lowering, potential safety concerns and reduced
patient access. Additional therapies that substantially reduce
LDL-C, and have favorable safety and patient acceptability profiles,
including convenience of oral dosing, are urgently needed.
Cholesteryl ester transfer protein (CETP), a plasma glyco-
protein produced in the liver and adipose tissue that circulates in
the blood bound primarily to HDL, mediates the transfer of cho-
lesteryl esters from HDL to apolipoprotein (Apo) B-containing
particles, for example, very low-density lipoprotein (VLDL) and
low-density lipoprotein (LDL) particles, in exchange for triglyc-
erides (TGs)" . Inhibiting CETP raises HDL cholesterol (HDL-C)
and, in the case of potent CETP inhibition, also lowers LDL-C**.
Several CETP-inhibitor drugs have been developed, but, to date,
none has received market authorization largely due to compound
or study-related failures’. CETP-inhibiting therapies were originally

Elevated LDL-C is a major risk factor for atherosclerotic

developed based on the premise that increasing HDL-C levels would
prevent cardiovascular events®'®''. However, results from clinical
trials and Mendelian randomization data have suggested that car-
diovascular benefits are uniquely related to changes in the concen-
tration of Apo-B-containing particles (including LDL particles)®'”.

Obicetrapib is a selective CETP inhibitor undergoing clinical
development for reducing both LDL-C and the incidence of major
adverse cardiovascular events®*. CETP inhibition by obicetrapib in
patients with mild dyslipidaemia (TULIP), a study of 364 subjects
conducted in Denmark and the Netherlands, found that a daily dose
of 10 mg obicetrapib in combination with moderate-intensity statins
(20 mg atorvastatin or 10 mg rosuvastatin) for 12 weeks resulted in
an incremental LDL-C reduction of up to 50% compared with statin
monotherapy'.

In contrast to the results observed in TULIP, results from a
Mendelian randomization analysis suggested that combined expo-
sure to variants in the genes that encode the targets of CETP inhibi-
tors and statins was associated with discordant reductions in LDL-C
and Apo B levels, and that the corresponding risk reduction was
proportional to Apo B but less proportional to LDL-C". Thus, there
was concern that the potential clinical benefit of obicetrapib, when
specifically used in combination with high-intensity statins, might
be attenuated'*'*. Another concern relates to the fact that some data
suggest that LDL-C lowering by CETP inhibitors cannot be reliably
assessed by the Friedewald equation but instead requires prepara-
tive ultracentrifugation (PUC)".

The primary objective of this trial was to evaluate the efficacy of
8-week dosing of obicetrapib 5mg and 10 mg, compared with pla-
cebo, as an adjunct to high-intensity statin therapy for decreasing
LDL-C and Apo B. The second objective was to evaluate other lipo-
protein lipid and apolipoprotein responses, safety and tolerability
profiles, and plasma concentrations of obicetrapib during treatment
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Fig. 1| Patient flowchart. °AE was moderate arthralgia. "Subjects were excluded from the PP population because of either no week 8 LDL-C assessment
(n=1each in the placebo and obicetrapib 5 mg groups) or because the week 8 LDL-C assessment occurred more than 5 days after the obicetrapib dose
(n=11in the obicetrapib 10 mg group). AE, adverse event; ITT, intent to treat; PK, pharmacokinetic; PP, per protocol.

and for several weeks of follow up. Lastly, in this study we aimed to
determine whether various quantitative measures of LDL-C levels
produced differences in the treatment effects of CETP inhibition.

Results

Subjects. Of the 120 subjects randomized, 119 (99.2%) completed
treatment; the modified intent-to-treat (mITT) population included
all 120 subjects (Fig. 1). Subjects had a mean age of 61.8 years,
were 55.8% male and 76.7% White, and had an average body mass
index (BMI) of 31.1kgm™ (Table 1). All patients were treated with
high-intensity statins. Most were taking atorvastatin 40 mg (54.2%),
whereas 24.2%, 8.3% and 13.3% of subjects were taking atorvastatin
80mg, rosuvastatin 20 mg and rosuvastatin 40 mg, respectively.

Lipoprotein lipids. LDL-C, Apo B, HDL-C and lipoprotein(a)
(Lp(a)) concentrations at baseline and after 4 and 8 weeks of treat-
ment (only after 8 weeks of treatment for Lp(a)) are shown in Fig.
2, and lipoprotein, lipid, apolipoprotein and Lp(a) concentrations
at baseline and percent changes from baseline to the end of treat-
ment are presented in Table 2. Obicetrapib 5mg and 10mg each
significantly reduced LDL-C compared with placebo (P <0.0001).

In the primary analysis, which used the Friedewald formula to
calculate LDL-C, LDL-C was reduced from baseline by 42.9% and
45.7% for 5mg and 10 mg obicetrapib, respectively, compared with
0.0% for placebo. Results for LDL-C measured by PUC (also called
beta-quantification), which was conducted to evaluate potential dis-
cordant results using this ‘gold standard’ method for LDL-C deter-
mination, were comparable to those from the Friedewald formula:
—41.5% and —50.8% for 5mg and 10 mg obicetrapib, respectively,
compared with —6.50% for placebo. In addition, we calculated the
LDL-C reductions for the 5mg and 10mg doses of obicetrapib
with the Martin-Hopkins equation, a recently published alterna-
tive to the Friedewald formula', and they were comparable again
to the beta-quantification results: —42.5% and —49.2%, respectively.
Additional sensitivity analyses including mixed model repeated
measures (MMRM) with imputation and analysis of covarianace
(ANCOVA), produced similar results, as did analysis of the per pro-
tocol (PP) population (n=117).

Obicetrapib 5mg and 10mg also significantly reduced Apo B
by 24.4% and 29.8%, non-HDL-C by 38.9% and 44.4%, and Lp(a)
by 33.8% and 56.5%, respectively, (P<0.0001) and significantly
increased HDL-C by 135% and 165% and Apo Al by 44.6% and
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Table 1| Demographic and baseline characteristics

Characteristic® Placebo Obicetrapib  Obicetrapib
(n=40) 5mg(n=40) 10mg
(n=40)
Age (yr) 61.3+877 611+813 629+848
Sex, n (%)
Male 19 (47.5) 23(575) 25 (62.5)
Female® 21(52.5) 17 (42.5) 15 (37.5)
Ethnicity, n (%)
Hispanic or Latino 3(7.5) 5(12.5) 6 (15.0)
Not Hispanic or Latino 37(92.5) 35 (87.5) 34 (85.0)
Race, n (%)
White 32 (80.0) 30 (75.0) 30 (75.0)
Black/African American 7 (17.5) 10 (25.0) 5@02.5)
Asian 1(2.5) 0(0.0) 5(12.5)
BMI (kg m—2) 30.2+5.05 32.2+4.24 30.8+4.53
LDL-C category, n (%)
<100 mgdl- 25(62.5) 25(62.5) 24 (60.0)
>100mgdl~’ 15 (37.5) 15 (37.5) 16 (40.0)
Current statin therapy, n (%)
Atorvastatin 40 mg 20 (50.0) 20 (50.0) 25 (62.5)
Atorvastatin 80 mg 8 (20.0) 10 (25.0) 11(27.5)
Rosuvastatin 20 mg 2 (5.0) 5(12.5) 3(7.5)
Rosuvastatin 40 mg 10 (25.0) 5(12.5) 1(2.5)

2Values are mean = standard deviation unless otherwise indicated. ®Each of the obicetrapib
treatment groups included one woman of childbearing potential.
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47.8%, respectively, compared with placebo (P<0.0001). TG and
VLDL-C (measured by PUC; beta-quantification) were both mildly
but significantly reduced by obicetrapib 5mg compared with pla-
cebo (—11.0% and —11.5%, respectively) (P<0.05), but the com-
parison of obicetrapib 10mg with placebo was not significantly
different (Table 2). A post-hoc analysis indicated that in individuals
with baseline Apo B> 100 mg/dl, obicetrapib 10 mg yielded median
Apo B reductions of 39% from baseline.

Safety. Treatment-emergent adverse events were reported by a total
of 42 (35.0%) of the 120 subjects in the safety population: 15 sub-
jects (37.5%) and 8 subjects (20.0%) in the obicetrapib 5mg and
10mg groups, respectively, compared with 19 subjects (47.5%)
in the placebo group. The adverse events reported by at least two
subjects in any treatment group are shown in Table 3. The most
prevalent adverse events were gastrointestinal disorders (primar-
ily nausea) and nervous system disorders (primarily headache). A
majority of events were classified as mild or moderate in severity;
1 subject (2.5%) in the placebo group had a severe adverse event
(Covid-19 pneumonia). Six events reported by 4 subjects (10.0%)
in the placebo group, 2 events reported by 2 subjects (5.0%) in the
obicetrapib 5mg group and 1 event reported by 1 subject (2.5%)
in the obicetrapib 10 mg group, were considered to be study-drug
related. Two subjects (5.0%), both in the placebo group, had serious
adverse events (1 had Covid-19 pneumonia (mentioned above) and
1 had a transient ischemic attack). Neither was considered related
to the study drug. One subject (2.5%) in the placebo group had
moderate arthralgia that led to discontinuation of the study drug
but was not considered to be related to study drug. There were no
signals in any laboratory parameters, that is, no clinically meaning-
ful shifts in chemistry, hematology or urinalysis parameters, and no
changes in vital signs in either obicetrapib treatment group com-
pared with placebo.
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Fig. 2 | Median lipoprotein lipid concentrations. a-d, LDL-C concentrations measured by the Friedewald formula (a), Apo B (b), HDL-C (¢) and Lp(a) (d)
for the placebo (blue), obicetrapib 5 mg (green) and obicetrapib 10 mg (red) groups (n=40 each), administered on a background of high-intensity statin
treatment at baseline and after 4 and 8 weeks of treatment (only after 8 weeks of treatment for Lp(a)).
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Table 2 | Lipoprotein, lipid and apolipoprotein concentrations at baseline and percent changes from baseline to week 8

Lipid and time point

Placebo (n=40)?

Obicetrapib 5mg (n=40)?

Obicetrapib 10 mg (n=40)

LDL-C (Friedewald)®
Baseline (mgdI™)
Median (min, max)
Week 8 change (%)
Median (min, max)
LS mean £ s.e.

P value versus placebo
LDL-C (PUC)¢
Baseline (mgdI)
Median (min, max)
Week 8 change (%)
Median (min, max)
LS mean + s.e.

P value versus placebo

LDL-C (Martin-Hopkins)®

Baseline (mgdI—)
Median (min, max)
Week 8 change (%)
Median (min, max)

LS mean + s.e.

P value versus placebo
Apo B®

Baseline (mgdl)
Median (min, max)
Week 8 change (%)
Median (min, max)

LS mean + s.e.

P value versus placebo
Non-HDL-C®

Baseline (mgdl")
Median (min, max)
Week 8 change (%)
Median (min, max)

LS mean £ s.e.

P value versus placebo
HDL-C®

Baseline (mgdI™)
Median (min, max)
Week 8 change (%)
Median (min, max)

LS mean £ s.e.

P value versus placebo
Apo AT®

Baseline (mgdI™)
Median (min, max)
Week 8 change (%)
Median (min, max)

LS mean + s.e.

87.5 (63, 210)

0.00 (=579, 40.3)
—5.00+3.50

90.0 (63, 204)

—6.50 (-53.9, 31.6)
-6.70+3.26

92.0 (69, 207)

—2.90 (-55.3,36.8)
—4.94+3.69

87.0 (66, 136)

—2.60 (-50.0, 28.4)
—413+2.59

15 (87, 227)

—3.50(-50.3, 48.4)
-3.83+£319

44.5(19,99)

—4.90 (-30.3, 28.6)
—6.98+6.62

152 (92, 235)

0.00 (—28.9, 22.6)
—3.46+£296

93.0 (57, 224)

—429(-819,72.4)

-38.0+3.49

<0.0001

95.0 (54, 236)

—415(-71.2,62.3)

—35.7+3.31

<0.0001

95.0 (55, 229)

—425(-80.8,74.4)

—39.6+3.68

<0.0001

88.0 (53,171

—24.4 (=585, 47.4)

—22.4+2.58

<0.0001

119 (69, 276)

—38.9 (-65.6, 66.3)

—-344+318

<0.0001

46.5(24,79)

135 (-26.4, 213)

122 +6.59

<0.0001

157 (101, 215)

44.6 (-10.0, 87.1)
411+£3.04

86.0 (39, 211)

—45.7 (=78.0,26.2)

—-44.2+3.46

<0.0001

88.0 (39, 207)

—50.8 (-76.9,15.6)

-46.8+3.23

<0.0001

86.5 (35, 210)

—49.2 (-77.0,281)

—46.9+3.65

<0.0001

82.0 (49, 161)

—29.8 (-58.4,13.0)

—281+2.56

<0.0001

N3 (53, 242)

—44.4(-70.2,22.5)

-399+315

<0.0001

44.0 (25,138)

165 (55.1, 286)

157 +6.54

<0.0001

151(90, 324)

47.8 (13.5,106)
52.3+3.04

Continued
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Table 2 | Lipoprotein, lipid and apolipoprotein concentrations at baseline and percent changes from baseline to week 8 (continued)

Lipid and time point

Placebo (n=40)?

Obicetrapib 5 mg (n=40)? Obicetrapib 10 mg (n=40)

P value versus placebo

TG®

Baseline (mgdI=)
Median (min, max)
Week 8 change (%)
Median (min, max)

LS mean + s.e.

P value versus placebo

VLDL-C®

Baseline (mgdl—)
Median (min, max)
Week 8 change (%)
Median (min, max)

LS mean + s.e.

130 (45, 254)

1.50 (-44.1,139)
8.88+5.33

26.0 (9, 51

0.00 (—43.5,139)
9.84+5.26

<0.0001

128 (46, 478)

—11.0 (-53.3,86.7)

—6.63+5.32

0.0417

25.5(9,59)

—11.5 (=535, 83.3)
-6.02+524

<0.0001

123 (41,509)

—7.85(-63.7,129)

245+5.27

0.3925

24.5 (8, 57)

—7.90 (-44.4,125)
3.08+5.19

P value versus placebo
Lp(a)®

Baseline (nmol I7")
Median (min, max) 45.3 (2.9, 410)
Week 8 change (%)
Median (min, max) 4.00 (=29.6, 45.5)
LS mean + s.e. 5.06+4.36

P value versus placebo

0.0347 0.3620

89.4 (2.8,354) 29.9 (2.8, 435)
—33.8 (-84.6,93.8) —56.5(—85.7,18.3)
-309+4.43 —-42.0+4.33
<0.0001 <0.0001

2For percent change values, n=39 for the placebo and obicetrapib 5mg groups for all measurements, except for the 5mg obicetrapib group, n=38 for LDL-C (PUC) and Lp(a) and n=37 for Apo A1.°LS
mean +s.e. and P values are from an MMRM model with treatment, visit and treatment-by-visit as factors and the baseline value as a covariate. Two-sided 95% Cls for each treatment group and for

the pairwise comparisons of each dose of obicetrapib to the placebo group were determined. Adjustment for multiple comparisons was made using Dunnett's test for Friedewald-calculated LDL-C; no
adjustment was made for multiplicity in testing the other endpoints and no imputation was made. Missing at random was assumed for all missing data at scheduled visits. °LS mean +s.e. and P values

are from an ANCOVA model, with treatment group as a factor and baseline LDL-C (PUC) as a covariate. Two-sided 95% Cls for each treatment group and for the pairwise comparisons of each dose of
obicetrapib to the placebo group were determined; no adjustment was made for multiplicity in testing the other endpoints and no imputation was made. Missing at random was assumed for all missing data

at scheduled visits. LS, least squares; max, maximum; min, minimum; s.e., standard error.

Pharmacokinetics. Pharmacokinetic (PK) assessment follow-
ing end of treatment showed that the drug was nearly completely
cleared from circulation by 4-8 weeks post-treatment. Plasma obi-
cetrapib levels decreased by medians of 92%, 98% and 99% at 4, 8
and 15 weeks after the end of treatment, respectively, in the obice-
trapib 5mg group, and by 93%, 98% and 99%, respectively, in the
obicetrapib 10 mg group.

Discussion

In this trial of subjects with dyslipidaemia (LDL-C>70mgdl™)
receiving high-intensity statin therapy (40 mg or 80 mg atorvastatin
or 20mg or 40 mg rosuvastatin), 8 weeks of add-on treatment of
obicetrapib 5mg and 10mg significantly reduced LDL-C, Apo B,
non-HDL-C and Lp(a), and significantly increased HDL-C and Apo
Al. Maximum LDL-C reductions were already present after 4 weeks
of treatment. In the TULIP study, patients with mild dyslipidaemia
who received 1 mg, 2.5mg, 5mg or 10 mg obicetrapib for 12 weeks
had LDL-C reductions of 27%, 33%, 45% and 45%, respectively,
and those who received 10 mg obicetrapib plus 20 mg atorvastatin
or plus 10 mg rosuvastatin had LDL-C reductions of 68% and 63%,
respectively'!. However, that study design made it impossible to cal-
culate the additional LDL-C lowering that might be achieved with a
given dose of obicetrapib on top of statin and, furthermore, did not
examine the combination of obicetrapib with high-intensity statins.
Thus, the present results extend beyond previous findings for obi-
cetrapib administered as monotherapy and in combination with
moderate-intensity statins to demonstrate its lipid-altering efficacy
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at both 5mg and 10mg doses in combination with high-intensity
statins.

Evidence from randomized clinical trials and Mendelian ran-
domization studies of lipid-altering therapies indicates a causal rela-
tionship between lowering LDL-C and reduced risk of ASCVD".
A Mendelian randomization analysis by Ference et al'? further
examined the association between changes in lipoproteins and the
risk of major cardiovascular events related to variants in the CETP
gene alone and in combination with variants in the 3-hydroxy-3
-methylglutaryl-coenzyme A reductase (HMGCR) gene. This anal-
ysis demonstrated that, when evaluated alone, the CETP score was
associated with higher HDL-C, as well as lower LDL-C, concor-
dantly lower Apo B and a correspondingly lower risk of major car-
diovascular events, which was similar in magnitude to the relation
between the HMGCR score and risk of major cardiovascular events
per unit LDL-C (and Apo B) change. However, when the CETP
score and the HMGCR score were combined, the CETP score was
associated with the same LDL-C reduction, but an attenuated Apo B
response and a corresponding attenuated nonsignificant cardiovas-
cular risk. These results suggested that combined exposure to gene
variants that reduced both CETP and HMG coenzyme A reductase
was associated with discordant LDL-C and Apo B reductions, and
that reducing risk of cardiovascular events was proportional to the
effects on Apo B, and less so for LDL-C. The results from TULIP
and ROSE contradict the supposition that combining obicetrapib
with moderate and high-intensity statin might significantly attenu-
ate Apo B lowering.
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Table 3 | Adverse events occurring in at least two subjects for
any treatment condition

System organ class Placebo  Obicetrapib Obicetrapib
preferred term? (n=40) 5mg((n=40) 10mg(n=40)
Musculoskeletal and 4 (10.0) 4(0.0) 4 (10.0)
connective tissue disorders

Muscle spasms 2 (5.0) 0 (0.0) 0 (0.0)
General disorders and 4(10.0) 3(75) 2(5.0)
administration site
conditions

Fatigue 2(5.00 2.0 1(2.5)
Gastrointestinal disorders 4 (10.0) 3 (7.5) 0(0.0)

Nausea 2(50) 125 0(0.0)
Nervous system disorders 3 (7.5) 2 (5.0) 2 (5.0)
Investigations 3(7.5) 2(5.0) 0(0.0)
Respiratory, thoracic and 3(7.5) 2 (5.0) 0 (0.0)
mediastinal disorders
Infections and infestations 3 (7.5) 1(2.5) 0(0.0)
Injury, poisoning and 1(2.5) 3(7.5) 1(2.5)
procedural complications
Metabolism and nutrition 0 (0.0) 2 (5.0) 0 (0.0)
disorders

Type 2 diabetes mellitus 0 (0.0) 2 (5.0) 0 (0.0)
Neoplasms benign, 2(5.0) 0(0.0) 0(0.0)
malignant and unspecified®

Basal-cell carcinoma 2 (5.0) 0 (0.0) 0 (0.0)
Vascular disorders 0(0.0) 2(5.0) 0(0.0)

Hypertension 0(0.0) 2(5.0) 0(0.0)

Data are presented as n (%). *Preferred term’ is a level in the Medical Dictionary for Regulatory
Activities hierarchy; it is defined as a distinct descriptor (single medical concept) for a symptom,
sign, disease diagnosis, therapeutic indication, investigation, surgical or medical procedure and
medical social or family history characteristic. *Including cysts and polyps.

Previous turnover studies with stable isotopes have suggested
that the Apo-B- and LDL-C-lowering effect of CETP inhibitors is
the consequence of increased clearance of Apo-B-containing lipo-
proteins, whereas the Lp(a) lowering effect follows from a decreased
synthesis of Apo(a)?*?'.

Cardiovascular outcomes trials of CETP inhibitors, with
the exception of the Randomized Evaluation of the Effects of
Anacetrapib through Lipid Modification (REVEAL) trial, failed to
demonstrate clinical benefit. It is now understood that those fail-
ures were compound specific, not drug-class specific’. Dalcetrapib
sub-optimally reduced LDL-C, torcetrapib had off-target adverse
effects, and evacetrapib had an insufficient duration of follow up
for the modest absolute LDL-C difference to have sufficient impact
on cardiovascular events®”'**>?. In contrast, the REVEAL trial of
30,449 patients with ASCVD showed that anacetrapib added to
statin therapy reduced LDL-C (direct measurement method) by
41% relative to placebo at 2 years, and significantly reduced risk of a
first major coronary event (rate ratio 0.91, 95% confidence interval
(CI) 0.85, 0.97) during the median follow up of 4.1 years**. In a
subgroup of 2,000 patients in REVEAL, LDL-C was also analyzed
using the PUC method. Results showed that the relative LDL-C
reduction versus placebo was in fact substantially less than that
measured by the direct assay, 17% versus 41%, which was compat-
ible with the relative Apo B difference of 18%. Direct enzymatic
assays, as well as the Friedewald formula, tend to underestimate
true LDL-C concentrations only when LDL-C is very low. This can
lead to an overestimation of the percentage change from baseline

LDL-C"*. The ROSE trial included a comparison of LDL-C results
obtained using the Friedewald equation with PUC and also with
the Martin-Hopkins equation. LDL-C values were comparable with
each method, that is, within ~3-4mgdl~' of each other in the range
of LDL-C levels observed in ROSE, which is an important finding
divergent from preconceptions.

A multiple, ascending dose, phase 1 study of obicetrapib 1 mg,
2.5mg, 5mg, 10mg and 25mg, showed near-total inhibition of
CETP with the 25 mg dose (99.4%) with differentiated and less inhi-
bition between the 2.5mg, 5mg and 10 mg doses". CETP activity
was inhibited by 90.9% and 97.6%, respectively, for the 5mg and
10mg doses. The increase in CETP inhibition between obicetra-
pib 5mg and 10mg resulted in greater changes from baseline for
LDL-C, non-HDL-C, Apo B, HDL-C and Lp(a). The 5mg dose ver-
sus the 10 mg dose reduced Apo B by 24.4% versus 29.75%, respec-
tively, increased HDL-C by 135.4% versus 165%, respectively and,
finally, reduced Lp(a) by 33.8% versus 56.5%, respectively.

There is a marked difference in the CETP inhibitory potential of
obicetrapib compared to anacetrapib and evacetrapib. At equipotent
dosages obicetrapib reduces CETP activity to a greater extent than
both anacetrapib and evacetrapib'**-?. This is also the case for the
phase 3 dose of obicetrapib (10mg) compared with that of anac-
etrapib (100 mg). There are no data available on CETP inhibition
for the phase 3 dose of evacetrapib (130 mg); however, results from
the phase 1 multiple-ascending dose study of 100 mg evacetrapib
indicate that it is significantly less potent than obicetrapib. These
differences in the capacity to inhibit CETP also translate into the
ability to raise HDL-C; obicetrapib 10 mg raises HDL-C by 169.9%
compared with placebo, while 100 mg anacetrapib and 130 mg eva-
ceptrapib raised HDL-C levels by 104% and 131.6%, respectively'®*.

A potential explanation for the potency of obicetrapib comes
from a series of crystallography experiments showing that CETP
inhibitors locate at the narrow N-terminal neck of the hydrophobic
tunnel of CETP and can restrict the lipid flow through this tun-
nel”. Whereas these interactions between the CETP inhibitor and
the opening of the tunnel are of a hydrophobic nature, there are also
three polar residues in the center of the inhibitor-binding site, Gln-
199, Ser-230 and His-232. The authors conclude that it might be
possible to incorporate more hydrophilic groups into the structure
of a CETP inhibitor that can then interact with these three polar
amino acids to improve the binding and specificity of the com-
pound while also improving the solubility of the CETP inhibitor.
Indeed, by introducing hydrophilic structures into obicetrapib, it is
the most polar of all CETP inhibitors and has a LogP of 4.9 versus
9.2 for anacetrapib and 7.9 for evacetrapib®. It also has better bio-
availability and greater efficacy at lower doses. These biochemical
differences between CETP inhibitors likely partly explain the large
differences in potency.

A limitation of this trial includes the relatively homogeneous
racial/ethnic composition of the population evaluated, making it
difficult to generalize the results to the wider population. In this
trial, obicetrapib therapy of 5mg and 10 mg did not result in clini-
cally important changes in laboratory parameters or vital signs but
had an acceptable safety profile, confirming previous safety and
tolerability findings'’. Although a recent Mendelian randomiza-
tion study claimed that CETP inhibition may ‘cause’ an increase in
cases of age-related macular degeneration™, those conclusions were
contrary to available clinical evidence to date, including the results
from the REVEAL trial of anacetrapib®. Analyses of obicetrapib
blood concentrations demonstrated that steady-state conditions
were already achieved by 4 weeks and decreased substantially after
the end of treatment. As a result, unlike anacetrapib, which dem-
onstrated accumulation in adipose tissue, the terminal half-life of
obicetrapib was adequate for once-a-day chronic dosing.

In conclusion, this study demonstrated the efficacy of obice-
trapib 5mg and 10mg as an adjunct to high-intensity statins for
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robustly decreasing LDL-C, Apo B, non-HDL-C and Lp(a) and
increasing HDL-C and Apo Al, compared with placebo, thus
refuting the theory that such CETP-inhibitor-driven effects would
be attenuated when used in combination with high-intensity
statins. This trial also expanded the growing body of evidence to
support the safety and tolerability of this specific CETP inhibi-
tor'>'*. In light of the unmet medical need for additional therapies
to substantially reduce LDL-C in patients at high cardiovascular
risk, the results from ROSE are promising. Additional phase 3
investigations including a cardiovascular outcomes trial are cur-
rently underway to further assess the safety and clinical benefits
of obicetrapib.
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Methods
Study design. This placebo-controlled, double-blind, randomized, phase 2
dose-finding study of obicetrapib was conducted from February 2021 to August
2021 (6 months) at 17 clinical research sites in the United States (see list of
Principal Investigators in the Supplementary Note 1) in accordance with Good
Clinical Practice guidelines, the Declaration of Helsinki (2000) and the US 21
Code of Federal Regulations. The trial was registered at ClinicalTrials.gov with
the identifier NCT04753606. The protocol was approved by Advarra Institutional
Review Board (Columbia, Maryland). The protocol and the statistical analysis plan
are provided in Supplementary Note 2. All subjects provided informed consent
before their enrollment in the study. There were seven clinic visits during the trial:
a screening visit where subjects provided informed consent, a randomization
visit up to 2 weeks after screening where subject eligibility was confirmed and
subjects were randomized to treatment, visits at the midpoint (week 4) and end of
treatment (week 8), a safety and PK follow-up visit 4 weeks after the conclusion of
treatment, and additional PK follow-up visits at 8 and 15 weeks after the conclusion
of treatment.

Subjects were randomized, using an automated interactive response technology
system, in a 1:1:1 ratio to the following treatment groups: 5 mg obicetrapib
(one 5mg obicetrapib tablet plus one placebo tablet), 10 mg obicetrapib (two
5mg obicetrapib tablets) or placebo (two placebo tablets). To ensure similar
distribution of LDL-C values across all treatment groups, subjects were stratified at
randomization according to their screening LDL-C level of >100 or <100 mgdl.
Investigators, participants, the clinical research organization and the sponsor of
the trial were blinded to all lipid results from randomization through database
lock. Obicetrapib and placebo tablets were provided to the clinical research sites by
New Amsterdam Pharma (Naarden, the Netherlands). Subjects were instructed to
take the assigned study drug once daily throughout the 8-week treatment period at
approximately the same time each morning, with food. On days when clinic visits
were scheduled, study drugs were administered with food following the collection
of the fasted blood samples. Participants were instructed to bring all their
study-drug supply to the site at the clinic visits, where compliance was evaluated by
counting unused tablets.

Subjects. Subjects included men and women 18-75 years of age with fasting
LDL-C>70mgdl™" and TG <400 mgdl™" at screening, while receiving
high-intensity statin therapy (atorvastatin 40 mg or 80 mg or rosuvastatin

20mg or 40 mg) at a stable dose for at least the prior 8 weeks. Women enrolled
were not pregnant or breastfeeding, and, if of childbearing potential, had a
negative urine pregnancy test and agreed to use an effective method of avoiding
pregnancy throughout the trial. Volunteers were excluded from participation

if they had a BMI>40kgm™2, clinically significant cardiovascular disease,
glycated hemoglobin >10%, uncontrolled hypertension, active muscle disease or
creatine kinase thrice the upper limit of normal, estimated glomerular filtration
rate <60 mlmin~! (ref. **). hepatic dysfunction, anemia or a recent history of
malignancy or alcohol or drug abuse. Individuals who had been treated with a
PCSKO9 inhibitor within 10 weeks prior to randomization or bempedoic acid within
2 weeks prior to randomization were also excluded.

Assessments. Blood samples were obtained under fasting conditions (~10h,
nothing by mouth except water and any essential medications) at each clinic

visit throughout the trial. At screening, baseline, and 4 and 8 weeks of treatment,
fasting samples were analyzed for a lipid profile by Medpace Reference Laboratory,
Cincinnati, Ohio, using Beckman Coulter AU5800. For the primary analysis,
LDL-C was calculated using the Friedewald calculation (total cholesterol

minus HDL-C minus (TG/5)) at each time point, unless TG >400 mgdl~" or
LDL-C <50 mgdl™, in which case LDL-C was measured directly by preparative
ultracentrifugation®. LDL-C was also measured by PUC at baseline and at the end
of treatment in all subjects (Beckman Coulter AU5800), and was calculated using
the Martin-Hopkins equation', a modified version of the Friedewald equation
that uses a novel factor based on the patient’s individual non-HDL-C and TG
values, instead of the fixed ratio of TG/5. Additional components measured in

the fasting lipid profile included HDL-C, non-HDL-C (total cholesterol minus
HDL-C), VLDL-C, TG, Apo B, Apo Al and Lp(a). Apo B and Apo Al were
measured using a Siemens nephelometric analyser. Lp(a) was measured using
Roche ¢502. Fasting blood samples were analyzed at each clinic visit for safety
chemistry (including glycated hemoglobin at screening) and hematology profiles.
At randomization, a blood sample was collected pre-dose for PK analyses, and
subsequent post-dose PK samples were collected once at approximately the

same time at each remaining clinic visit for measurement of plasma obicetrapib
concentrations. Chemical analyses of obicetrapib were performed by liquid
chromatography (Shimadzu LC-30 AD)/mass spectrometry (AB Sciex Triple Quad
5500 System).

AEs were monitored from the first dose of study treatment through the
completion of the trial. Vital signs, including body temperature, heart rate and
triplicate systolic and diastolic blood pressure measurements were taken from
screening through the safety follow-up visits, with participants in the supine
position after at least 10 min rest prior to measurements. Body weight and height
were measured at screening and used to calculate BMI. A single-standard 12-lead

electrocardiogram was performed at screening, and a physical examination was
performed at screening and the conclusion of the treatment period.

Statistics. A sample size of at least 108 evaluable participants (36 per treatment
group) was determined to provide more than 90% power to detect a 30%
difference in LDL-C reduction at week 8 (standard deviation of 15%) for each of
the obicetrapib groups compared with placebo at a two-sided significance level of
0.025. A total of 120 subjects (1 =40 per treatment group) was randomized.

All statistical analyses were performed using SAS v.9.4 (SAS Institute, Cary,
NC). The mITT population, defined as all participants in the ITT population
who received at least one dose of any study drug and had a baseline value for the
LDL-C assessment, was the primary population for the efficacy analyses. Efficacy
was also analyzed in the ITT (all participants randomized) and PP populations
(all participants in the mITT population who had a baseline value for the LDL-C
assessment, had a week 8 LDL-C assessment, and did not experience a major
protocol deviation with the potential to impact the primary efficacy endpoint) as
supportive analyses. Safety analyses were performed in the safety population defined
as all participants who received at least one dose of any study drug. PK analyses were
performed in the PK population defined as all participants in the mITT population
who had sufficient blood samples collected for valid estimation of PK parameters.

The primary efficacy analysis, percent change in Friedewald-calculated
LDL-C from baseline to week 8, was performed using an MMRM approach,
with SAS Proc Mixed. The analysis included fixed effects for treatment, visit and
treatment-by-visit interaction, along with a covariate of the baseline value as a
continuous covariate. The restricted maximum likelihood estimation approach
was used with an unstructured covariance matrix. LS means, s.e. and two-sided
95% ClIs for each treatment group and for the pairwise comparisons of each dose
of obicetrapib with the placebo group were determined. Adjustment for multiple
comparisons was made using Dunnett’s test. No imputation of missing data was
performed for the primary efficacy endpoint analysis. The Shapiro-Wilk test was
used to evaluate normality. Three sensitivity analyses were also performed for the
primary efficacy endpoint: MMRM with imputation, ANCOVA and ANCOVA
using LDL-C by PUC. Similar MMRM models as described for the primary
efficacy analyses were used to analyze the other efficacy endpoints (that is, percent
change from baseline to week 8 in Apo B, non-HDL-C, HDL-C, Apo Al, TG,
VLDL-C and Lp(a)). No adjustment was made for multiplicity in testing these
other endpoints, and no imputation was made.

Reporting summary. Further information on research design is available in the
Nature Research Reporting Summary linked to this article.

Data availability

The authors declare that all data supporting the findings of this analysis, collected
by MedPace ClinTrack, are available within the article and its supplement. New
Amsterdam Pharma is committed to sharing, with qualified external researchers,
access to patient-level data and supporting clinical documents from eligible studies.
These requests are reviewed and approved by an independent review and panel

on the basis of scientific merit. All data provided are anonymized to respect the
privacy of patients who have participated in the trial, in line with applicable laws
and regulations.
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Sample size A sample size of at least 108 evaluable participants (36 per treatment group) was determined to provide more than 90% power to detect a
30% difference in LDL-C reduction at week 8 (standard deviation of 15%) for each of the obicetrapib groups compared to placebo at a 2-sided
significance level of 0.025. A total of 120 subjects (n = 40 per treatment group) was randomized.
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Data exclusions  The pre-defined analyses populations were an intent-to-treat (ITT) population (all participants randomized), a modified ITT population,
defined as all participants in the ITT population who received at least 1 dose of any study drug and had a baseline baseline for LDL-C
assessment (which was primary), and a per protocol population which included all participants in the modified ITT population who had a
baseline LDL-C value, a week 8 LDL-C value, and did not experience a major protocol deviation with the potential to impact the primary
efficacy endpoint.

Replication The results from this trial are consistent with those from a previously completed trial of obicetrapib, administered alone and in combination
with statin therapy, in patients with mild dyslipidemia (TULIP; NCT01970215).

Randomization  This was a randomized, controlled trial. Subjects were randomized using an automated interactive response technology system in a 1:1:1 ratio
to one of three treatment groups.

Blinding Investigators, participants, the clinical research organization, and the sponsor of the trial were all blinded to all lipid results from
randomization through database lock.
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Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
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Population characteristics Subjects included men and women 18-75 years of age with fasting LDL-C >70 mg/dL and TG <400 mg/dL at screening, while
receiving high-intensity statin therapy (atorvastatin 40 mg or 80 mg or rosuvastatin 20 mg or 40 mg) at a stable dose for at
least the prior 8 weeks.

Recruitment Participants were recruited, according to the entry criteria outlined in the protocol, through advertisements or review of
clinical records at individual sites across the United States. The study was designed as a placebo-controlled, double-blind,
randomized trial to reduce bias.

Ethics oversight The protocol was approved by Advarra Institutional Review Board (Columbia, Maryland, USA).

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.

Clinical trial registration = NCT04753606

Study protocol The protocol and statistical analysis plan for the study have been provided to the journal.
Data collection The study was conducted from February 2021 to August 2021 (6 months) at 17 clinical research sites in the United States.
Qutcomes The primary efficacy endpoint was the percent change from baseline to week 8 in LDL-C for each obicetrapib group compared to the

placebo group. The key secondary efficacy endpoints included the percent changes from baseline to week 8 in Apo B, non-HDL-C,
and HDL-C for each obicetrapib group compared to the placebo group.
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