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Most patients with heterozygous familial hypercholesterolemia fail to

achieve adequate low-density lipoprotein (LDL) cholesterol lowering.

Here we carried out arandomized trial to test the safety and efficacy of
obicetrapib, a highly selective cholesteryl ester transfer protein inhibitor
thatlowers LDL cholesterol levelsin patients with heterozygous familial
hypercholesterolemiaand an LDL cholesterol level >70 mg dI™ on maximally
tolerated lipid-lowering therapy. The trial enrolled 354 patients (190 women,
164 men) with amean LDL cholesterol level of 122 mg dI™ (87% on statins) who
were randomized (2:1) to receive obicetrapib 10 mg or placebo daily for

365 days. For the primary endpoint, the change in LDL cholesterol from
baseline to day 84, obicetrapib treatment resulted in a placebo-adjusted
changeinLDL cholesterol of —=36.3% (95% confidence interval —42.2% to -30.4%,
P<0.0001). Inanalyses of secondary endpoints at day 84, treatment with
obicetrapibresultedin placebo-adjusted reductions in apolipoprotein B of
-24.4%,non-HDL cholesterol of —34.5% and lipoprotein(a) of —45.9%, as well as
aplacebo-adjustedincreasein high-density lipoprotein cholesterol of +138.7%.
Obicetrapib was well tolerated. These findings suggest that obicetrapibis an
effective therapy for additional lipid lowering in patients with heterozygous
familial hypercholesterolemia. ClinicalTrials.gov registration: NCT05425745.

Heterozygous familial hypercholesterolemia (HeFH) is a prevalent form
of genetic dyslipidemia, occurringin approximately1in 300 individu-
alsacrossall regions of the world'. Individuals with HeFH demonstrate
higher levels of low-density lipoprotein (LDL) cholesterol from birth
and an increased risk of premature atherosclerotic cardiovascular
events. Clinical guidelines recommend early initiation of lipid-lowering
therapiestolower LDL cholesterollevels and reduce therisk of adverse
outcomes®”. However, most patients with HeFH fail to achieve adequate

lipid lowering and remain at a high cardiovascular risk>*. Several thera-
peutic agents are available for the treatment of patients with HeFH
beyond statins, including ezetimibe and bempedoic acid, which pro-
duce modest incremental lipid lowering, and proprotein convertase
subtilisin kexin type 9 (PCSK9) inhibitors and evinacumab, which are
injectable, costly and have barriers to access in the clinic. As a result,
adjunctive lipid-lowering therapies, beyond statins, are infrequently
used for the treatment of patients with HeFH*>.

A full list of affiliations appears at the end of the paper.
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513 patients aged 218 years with HeFH

159 Excluded

+ 80 Did not meet LDL-C or non-HDL-C criteria
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. 30 Did not meet diagnostic criteria for HeFH

. 6 Unwilling to comply with all study procedures
. 1 Medical history exclusion

« 1 Physician decision

+ 9 Other

354 Randomized

118 Randomized to placebo and
dosed
|

17 Early discontinuation of treatment

« 7 Adverse event

« 4 Patient decision

« 1LTFU

+ 2 Death

« 3 Withdrawal of consent

8 Early study discontinuation
« 1LTFU

+ 3 Withdrawal of consent

« 2 Death

+ 2 Other

114 Primary endpoint evaluated at
day 84

I
110 Completed the study

236 Randomized to obicetrapib
10 mg and dosed

18 Early discontinuation of treatment

« 8 Adverse event

« 4 Patient decision

« 1LTFU

« 2 Death

« 3 Withdrawal of consent

10 Early study discontinuation
« 2LTFU

« 3 Withdrawal of consent
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« 1Other

225 Primary endpoint evaluated at
day 84

I
226 Completed the study

Fig. 1| Flow of study participants. Participant flow through screening, randomization and early discontinuation in placebo and obicetrapib groups. HDL-C,
high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; LTFU, loss to follow-up.

Cholesteryl ester transfer protein (CETP) plays a pivotal roleinlipid
metabolism by facilitating the exchange of esterified cholesterol from
high-density lipoproteins (HDL) to LDL and very-low-density lipoprotein
particles. Initial development of CETP inhibitors based on their ability
to raise HDL cholesterol levels proved disappointing in cardiovascular
outcome trials® %, Observations from genomic studies’ and analysis of
theclinicaltrial demonstratingareductionin cardiovascular events over
time with anacetrapib'®" suggested that CETP inhibition may reduce
cardiovascular risk proportional toits degree of decrease inatherogenic
lipids, but not proportional to the degree of increase in HDL cholesterol.
Accordingly, any further development of CETP inhibitors was likely to
havegreater promiseifit focused onreductionsin LDL cholesterol levels.

Obicetrapib is a potent and selective, orally administered, CETP
inhibitor thatlowerslevels of LDL cholesterol and raises HDL cholesterol
ininitial studies of patients treated with statin therapy'? . The use of
obicetrapib hasthe potential toimprove lipid lowering in patients with
HeFH. The objective of the Evaluate the Effect of Obicetrapib in Patients
with HeFH on Top of Maximum Tolerated Lipid-Modifying Therapies
(BROOKLYN) study was to determine the degree of LDL cholesterol
reduction through addition of obicetrapib in patients with HeFH that
were treated with maximally tolerated lipid-lowering therapy.

Results

Patient disposition and clinical characteristics

From 29 July 2022 to 17 April 2023, 354 patients were randomized to
treatment with placebo or obicetrapib at 70 sites in Europe, the UK,

South Africa, Canada and the USA. During the trial, 35 patients (9.9%)
discontinued study treatment, primarily due to adverse events (4.2%),
patient decision (2.3%) or because they were lost to follow-up (0.6%).
Atotal of 18 (5.1%) patients did not complete the study, primarily due
to loss to follow-up (0.8%), withdrawal of consent (1.7%) and death
(1.4%) (Fig. 1). Evaluable data to investigate changes from baseline
in LDL cholesterol were available for 341 patients (96.3%) at day 84
and 330 patients (93.2%) at day 365. A total of 4 patients, 1 (0.8%) in
the placebo group and 3 (1.3%) in the obicetrapib group, were rand-
omized, but were then subsequently discovered to not meet the pro-
tocol definition of HeFH. Given the intent-to-treat nature of the trial,
they were included in the analysis. Clinical characteristics and use of
background lipid-lowering medications at baseline are summarized
in Table 1. Patients had a mean age of 57 years, 53% were female, 93%
white race with a mean body mass index of 29 kg m™. A diagnosis of
HeFH was made by genotyping, by the presence of a Dutch Lipid Clinic
Network score greater than 8, by either a definite Simon Broome criteria
classification (as in 72% of participants) or a possible Simon Broome
criteria classification (26% of participants). Medical history included
diabetesin20% and atherosclerotic cardiovascular disease in 35.9% of
participants. Concomitant use of lipid-lowering medications included
statins in 87%, of which 75% were high intensity, ezetimibe in 53% and
PCSK?9 inhibitors in 16% of participants. Biochemical measures at
baseline included a mean LDL cholesterol of 122 mg dI}, mean HDL
cholesterol of 52 mg dI™, median triglycerides 0of122 mg dI™ and median
lipoprotein(a) of 42 nmol I,
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Table 1| Clinical characteristics and medication use
atbaseline

Parameter Placebo Obicetrapib

(n=118) (n=236)
Age—years 56.6 £11.1 57.0+12.7
Females—n (%) 65 (55.1) 125 (53.0)
Race

White—n (%) 110 (93.2) 219 (92.8)

Asian—n (%) 1(0.8) 6(2.5)

Black—n (%) 3(2.5) 3(1.3)

Body mass index—kg m™ 206+6.3 203+5.3
Diabetes—n (%) 26 (22.0) 47 (19.9)
HeFH®

Genotype confirmed, DLCN>8 or 84 (71.2) 172 (72.9)

Simon Broome definite—n (%)

Simon Broome possible—n (%) 33(28.0) 61(25.8)
Atherosclerotic cardiovascular 47 (39.8) 80(33.9)
disease—n (%)

Medication use

Statins—(%) 99 (83.9) 209 (88.5)

High-intensity statin—n (%) 80 (67.8) 186 (78.8)

PCSK9 inhibitor—n (%) 26 (22.0) 32(13.6)

Ezetimibe—n (%) 59 (50.0) 127 (53.8)
Biochemistry

Total cholesterol—mg dl™ 197.0 £60.7 201.6+53.0

LDL cholesterol—mg dl™ 19.9+54.5 123.4+49.2

HDL cholesterol—mg dl™ 50.2+14.0 53.2+157

Triglycerides—mg dl™ 129.0 (88.0,178.0) 119.0 (77.0, 165.0)

non-HDL cholesterol—mg dl™ 146.7 +60.4 148.4 +55.7

Apolipoprotein B—mg dl™ 105.3+34.2 107.2+31.4

Apolipoprotein Al—mg dl™ 159.3 +27.8 163.0 +28.2

Lipoprotein(a)—nmol ™! 34.9(13.3,185.8) 45.8 (12.5,168.2)

eGFR—mlmin™1.73 m™ 92.4+16.0 91.6+18.7

hsCRP—mg | 1.4 (1.0, 3.0) 1.3 (1.0, 3.0)

Clinical characteristics, background use of lipid-modifying therapies and baseline
biochemistry of patients at baseline. Categorical parameters are presented as number
(percentage of patients) and continuous parameters as mean + standard deviation or median
(interquartile range) if not normally distributed. *Four patients (one in the placebo group and
three in the obicetrapib group) were found after randomization not to meet the diagnostic
criteria for HeFH and were included in the intention-to-treat analysis. DLCN, Dutch Lipid
Clinical Network; eGFR, estimated glomerular filtration rate.

Effects of obicetrapib on LDL cholesterol

Changes in LDL cholesterol levels and placebo-adjusted differences
between the treatment groups are summarized in Fig.2and Table 2. The
primary endpoint, percent change in LDL cholesterol levels from base-
lineto day 84, showed a nonsignificant change of 0.3% (95% confidence
interval (CI) -4.6% to 5.1%) with placebo and a statistically significant
change of =36.1% (95% CI -39.5% to —32.6%) with obicetrapib, result-
ing in a36.3% placebo-adjusted reduction (95% Cl -42.2% to —=30.4%,
P<0.0001) for obicetrapib. Missing day 84 values were imputed in
the primary analysis for seven patients in the obicetrapib group and
four patients in the placebo group; as a sensitivity analysis, based on
observed dataonly, the placebo-adjusted reduction with obicetrapib
was 36.1% (95% Cl -41.8% to —-30.4%, P < 0.0001). Waterfall plots of
individual changes demonstrated a lowering of LDL cholesterol from

baseline of more than 50% in 3% of patients treated with placebo and
38% of patients treated with obicetrapib. Alower LDL cholesterol (77.0
+41.3 versus 118.2 + 53.5 mg dI”}, P< 0.0001) was achieved with obi-
cetrapib compared to placebo and a greater percentage of patients
achieved an LDL cholesterol of less than 40 mg dI™ (16.3% versus 0.9%,
P<0.0001), less than 55 mg dI™* (31.3% versus 2.6%, P < 0.0001), less
than 70 mg dI™ (51.1% versus 11.4%, P < 0.0001) and less than 100 mg
dI™ (77.1% versus 39.5%, P < 0.0001) at day 84 on exploratory analy-
sis (Extended Data Fig. 1). A secondary endpoint, placebo-adjusted
change in LDL cholesterol with obicetrapib of 41.5% (95% CI -51.1% to
-31.8%, P<0.0001) from baseline to day 365, was observed. Subgroup
analysis demonstrated no heterogeneity of the effect of obicetrapib
on LDL cholesterol levels (Extended Data Fig. 2). Similar effects were
observed when LDL cholesterol was determined by Friedewald and
Martin-Hopkins methods.

Effects of obicetrapib on other lipid and inflammatory
parameters

Secondary endpoints, placebo-adjusted changesin other lipid and lipo-
protein parameters, are summarized in Table 3 and Extended DataFig. 3.
The obicetrapib group demonstrated mean percent changes in apoli-
poprotein B at day 84 of —24.4% (95% CI -28.6% to —20.2%), at day 180
of =24.3% (95% C1 -29.4% to —19.3%) and at day 365 of —25.8% (95% CI
-31.9% to —19.7%); non-HDL cholesterol at day 84 of —34.5% (95% CI
-39.7% t0 —29.2%), at day 180 of -33.0% (95% C1 -39.4% to -26.7%) and
atday3650f-37.5% (95% Cl-46.4%to -28.6%); and triglycerides at day
84 0f -11.7% (95% C1 -21.5% t0 -2.0%), at day 180 of =7.9% (95% C1 -17.9%
to -2.0%) and at day 365 of —5.1% (95% CI -17.7% to —7.5%). A greater
percentage of patients treated with obicetrapib as opposed to placebo
achieved non-HDL cholesterol and apolipoprotein B treatment goals
(Extended Data Fig.1).

The obicetrapib group demonstrated percent changes in HDL
cholesterol at day 84 of +138.7% (95% C1126.4% to 150.9%), at day 180
of +131.2% (95% C1118.3% to 144.1%) and at day 365 of +121.4% (95% CI
107.0% to 135.8%); total cholesterol at day 84 of +9.8% (95% CI 5.4% to
14.1%) and at day 180 of +10.0% (95% C15.1% to 14.9%); and apoAl at day
84 of +44.5% (95% C140.0% to 48.9%) and at day 365 of +39.6% (95% CI
33.8%t045.4%).

Placebo-adjusted reductionsin lipoprotein(a) were observed with
obicetrapib at day 84 of —45.9% (95% Cl1 —65.9% to —26.0%). Waterfall
plots demonstrated a lowering of lipoprotein(a) levels from baseline
of more than 50% in 3% of patients treated with placebo and 38% of
patients treated with obicetrapib (Extended Data Fig. 4). No significant
changesin high-sensitivity C-reactive protein (hsCRP) were observed.
Trough plasma obicetrapib concentrations increased with administra-
tion and were demonstrated to decrease within 35 days after the last
dose (Extended Data Fig. 5).

Effects of obicetrapib on lipoprotein particles

Nuclear magnetic resonance spectroscopy exploratory analysis of
lipoprotein particles at baseline and day 180 and placebo-adjusted
changes with obicetrapib are summarized in Extended Data Table 1
and Extended Data Fig. 6. A reduction in the concentration of total
LDL (=52.5%, 95% C1-59.7% to —45.3%) and small LDL (-102.4%, 95% Cl
-122.8t0-82.0%), but not large LDL (+74.0%, 95% Cl1 -36.8 t0 184.8%)
was observed with obicetrapib. An increase in the concentration of
large HDL (+224.7%,95% C1198.3% t0 251.1%), but not total HDL (4.5%,
95% Cl-1.1% t0 10.0%) was observed with obicetrapib.

Safety and tolerability of obicetrapib

Adverse events and laboratory-related study findings are summarized
in Table 4. There was no difference between the placebo and obicetrapib
groupsregarding theincidence of treatment-emergent adverse events
(70.3% versus 63.7%), their severity, attributed relationship to study
drug or rationale to stop treatment. Adverse events leading to death
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Fig. 2| Effects onLDL cholesterol. a, Least squares (LS) mean percent change
frombaseline in LDL cholesterol in patients treated with placebo (n =118) or
obicetrapib (n=236).Error bars represent 95% Cls calculated using analysis of
covariance with baseline LDL cholesterol, cardiovascular risk type and high-
intensity statin use as covariates. b, Mean absolute levels of LDL cholesterol
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in patients treated with placebo (n =118) or obicetrapib (n =236). Error bars
represent 95% Cls. ¢,d, Waterfall plots reflecting individual percent change in
LDL cholesterol from baseline to day 84 in patients treated with placebo (n =118)
(c) or obicetrapib (n =236) (d). Data represent biological replicates (individual
patients with HeFH on maximally tolerated lipid-lowering therapy), P < 0.0001.

occurredintwo patients (1.7%) inthe placebo group and three patients
(1.3%) in the obicetrapib group. The incidence of the most common
adverse events did not differ between the treatment groups. Safety
laboratory studies demonstrated no difference between placebo and
obicetrapib groups inliver (0% versus 0%) and muscle (3.4% versus
1.3%) enzyme abnormalities. Several events of special interest were
investigated, showing a similar incidence of new-onset diabetes or
worsening of glycemic control (19.5% versus 16.7%) and worsening renal
function (8.5% versus 3.8%) in the placebo and obicetrapib groups,
respectively. While the overall cardiovascular rate was low, a higher
rate of events (4.2% versus 2.1%) was observed in the placebo group
compared to obicetrapib-treated patients. No significant changes in
vital signs were observed in either group.

Discussion

This study evaluated the impact of the addition of the CETP inhibitor
obicetrapib on plasma atherogenic lipid parameters to maximally
tolerated lipid-lowering therapy in patients with HeFH. Administra-
tion of obicetrapib produced placebo-adjusted reductions in LDL
cholesterol of 36.3% at day 84 and 41.5% at day 365. Patients treated
with obicetrapib achieved lower LDL cholesterol levels (77.0 mg dI™*
versus 118.2 mg dI™") and were more likely to achieve LDL cholesterol
treatment goals. At day 84, treatment with obicetrapib also produced
placebo-adjusted changes in apolipoprotein B of —24.4%, in non-HDL
cholesterol of -34.5%, in lipoprotein(a) of -45.9% and inHDL cholesterol
of +138.7%. Obicetrapib administration was well tolerated by patients
with no excess rate of adverse events compared to placebo.

The findings extend reports from previous trials' " and suggest
that obicetrapib may provide auseful adjunctive therapy for the treat-
ment of patients with HeFH. More recently, obicetrapib produced
similar lipid lowering in patients with clinically manifest atherosclerotic
cardiovascular disease™. Increasing evidence highlights thatalarge per-
centage of patients at high risk of cardiovascular events fail to achieve
guideline-recommended LDL cholesterol treatment goals'” ", The

inability to achieve optimallipid control early in the life of patients with
HeFH confers an ongoing increased risk of premature cardiovascular
events observedintheseindividuals. Combinationlipid-lowering ther-
apyinthesetting of high cardiovascular risk is used less frequently than
it should be'”"", exposing patients with HeFH to persistently elevated
LDL cholesterol levels when treated with statins, with or without other
lipid-lowering agents**. To be eligible for study participation, investiga-
torswere required torecruit patients with suboptimal LDL cholesterol
control, acknowledging its relationship to residual cardiovascular risk,
despite a high rate of use of maximally tolerated therapy, as patients
randomized to the placebo group would not receive additional lipid
lowering during the next 12 months. Accordingly, this study included
the highest rate of use of additional, non-statin, lipid-lowering agents
observed intrials of patients with HeFH. In this setting, administration
of obicetrapib produced effective lipid lowering and enabled agreater
number of patients to achieve LDL cholesterol targets.

The current study reflects a paradigm shift from the initial stages
of development of CETP inhibitors, which focused on their ability to
raise HDL cholesterol. Development of four previous CETP inhibitors
proved to be disappointing, with one agent (torcetrapib) associated
with cardiovascular and non-cardiovascular adverse events due to
off-target effects®, two agents (dalcetrapib and evacetrapib) terminated
dueto the finding of futility in clinical outcomes trials”® and one agent
(anacetrapib) with modest cardiovascular benefit but prolonged adi-
pose tissue accumulation'®", Subsequent analysis of the benefit with
anacetrapib'® and Mendelian randomizationstudies’ demonstrated that
the potential cardiovascular benefit of having less CETP was likely tobe
associated with lower levels of LDL cholesterol and apolipoprotein B,
rather than higher levels of HDL cholesterol. This prompted a change
inthe development paradigm for CETP inhibitors, which now focuses
onLDL cholesterollowering in patients at high cardiovascular risk with
suboptimal LDL cholesterol control.

A potentially relevant observation is the exploratory finding that
obicetrapibalsoreduced levels of lipoprotein(a) at day 84, although this
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Placebo-adjusted

change

1686)
123.8+50.2
72.6 +38.4

Martin-Hopkins method

Obicetrapib

(n

(n=844)
121.8 +56.4
120.4 +47.8

Placebo-adjusted Placebo

change

1686)
121.8 +50.7

Friedewald method
71.3+38.3

Obicetrapib

(n

Placebo
=844)
1191+56.9

(n

Placebo-adjusted Pvalue

change

Obicetrapib

(n

Preparative ultracentrifugation method
1686)
123.4+49.2

Placebo
(n=844)
119.9+545

Baseline
Day 30

Table 2| LDL cholesterol results at different time points

176+48.4

-44.9 (-55.3,-27.7)
-39.4 (-43.2,-35.7)

77.3+417

0.9(-10.9,13.5)

-36.6 (-39.1,-34.2) 3.9(-1.4,9.2)

-44.8 (-54.0,-28.7)
-34.8 (-36.5, -33.0)

759+ 416

0(-11.3,13.6)
1.9 (-0.5, 4.3)

119.2+56.0

Median change
LS mean change

Day 84

-43.4(-49.8,-36.9)

121.9+55.4

770+ 4.3

118.2+53.5

-39.6 (-53.4,-24.2)
-35.9(-39.3,-32.4)

83.2+48.8

1.1(-6.9,12.8)
2.3(-2.6,71)
123.9+57.4

-40.1(-54.0, -24.2)

2.2(-8.5,13.9)

2.3(-2.6,72)
121.4+577

-0.8(-121,10.8) -40.0 (-53.0,-23.1)

Median change

-38.1(-44.0,-32.2)

-38.1(-44.1,-32.1)

-35.8 (-39.3,-32.3)

81.8+48.8

-36.3 (-42.2,-30.4) <0.0001

-36.1(-39.5, -32.6)

LS mean change 0.3(-4.6,5.1)

Day 180

-35.5(-52.4,-16.5)
-31.8 (-35.8, -27.8)

80.5+45.3

4.3(-9.9,16.1)

-32.7(-36.0,-29.4) 6.0(0.3,11.7)

-371(-51.5,-17.7)

3.6 (-10.6,15.0)
4.2(1.0,75)
122.2+60.2

Median change

-37.8 (-44.8,-30.8)

-28.5(-30.7,-26.3)

78.7+45.5

LS mean change

Day 270

125.8 £59.3

-39.4 (-52.5, -21.0)

2.2(-13.4,22.0)

-30.2(-33.6,-26.8) 4.6(-1.2,10.3)

-40.6 (-54.5, -20.4)
-26.6 (-28.9, -24.3)

81.5+487

1.5 (-13.0, 20.5)
3.6(0.4,6.8)
125.2+71.5

Median change

-37.5(-44.4,-30.6)

-32.9(-37.0,-28.9)

83.0+48.6

LS mean change

Day 365

1275+71.6

811+ 476

122.9 +67.7

-34.1(-52.6,-14.1)

-0.5(-13.4,14.)

-43.9 (-54.5,-33.3) 13.5(4.6,22.5)

-35.1(-53.1,-13.3)

1.3(-12.6,14.3)
14.3 (5.1, 23.6)

-2.7(-14.8,13.6) -36.6 (-54.1,-171)

10.3(2.0,18.6)

Median change

-431(-53.4,-32.8)

-29.6 (-34.7,-24.5)

-29.5(-34.8,-24.3)

Data are shown as mean + standard deviation levels of LDL cholesterol, as determined by preparative ultracentrifugation, Friedewald and Martin-Hopkins methods. Changes and placebo-adjusted changes from baseline are expressed as median

(interquartile range) and LS mean (95% Cl).

<0.0001

-41.5 (-51.1, -31.8)

-311(-361,-26.2)

LS mean change

was no longer evident at day 365. Increasing evidence has implicated
lipoprotein(a) in the causality of atherosclerosis and calcific aortic valve
disease®. Elevated lipoprotein(a) levelsidentify patients at high residual
risk of cardiovascular events, independent of LDL cholesterol, and play
animportant role as a risk enhancer, including in those with HeFH? %,
While there are currently no effective pharmacological lipoprotein(a)
lowering agents in clinical practice, there is considerable interest in
developing agents that can produce robust reductions inits levels. This
hasled to the development of specific agents that lower lipoprotein(a),
which are currently being evaluated in clinical trials**~*'. Obicetrapib
has the potential to independently lower levels of both LDL cholesterol
and lipoprotein(a), similar to other CETP inhibitors®, which may result
in reduction in cardiovascular risk. It is important to note that patients
were not required to have elevated lipoprotein(a) levels for inclusion in
this study, and accordingly the effects of obicetrapib need to be further
investigated in patients with high lipoprotein(a) levels. Lowering levels
of lipoprotein(a) may be particularly important in patients with HeFH
because of the high prevalence of elevated lipoprotein(a) in this popu-
lation and the amplification of cardiovascular risk in such patients®**,

Consistent with the function of CETP inhibition, we observed
significant increases in levels of HDL cholesterol with obicetrapib.
The findings from development of other CETP inhibitors failed to
demonstrate a favorable effect of raising HDL cholesterol on cardio-
vascular risk®®'°, Thisincluded the study of dalcetrapib, an agent that
elevated HDL cholesteroland had noimpact on LDL cholesterol®. This
observation complemented findings from Mendelian randomization
thatidentify no association between polymorphismsinfluencing HDL
cholesterol levels and cardiovascular risk®*. Furthermore, some popula-
tionstudies have suggested that extremely high HDL cholesterol levels
may be associated with an increase in risk®. While the development
of CETP inhibitors, such as obicetrapib, is focusing on their ability to
modulate levels of atherogenic lipid parameters, it currently remains
unknown if changes in HDL cholesterol or HDL particles will have any
beneficial or detrimental clinical consequences.

We also evaluated the impact of treatment with obicetrapib on
lipoprotein particle concentration, size and subspecies using nuclear
magnetic resonance spectroscopy, characterizing the effect of a CETP
inhibitor onlipid subclasses in a large trial of patients with HeFH. The
finding that obicetrapib treatmentresulted inreductionsin thecircu-
lating concentration of totaland small LDL particles supports the find-
ings of its effects on apolipoprotein B levels. Given the established role
of atherogenic lipoprotein particles in atherosclerosis, these effects
have the potential to exert afavorableimpact on disease progression.
The increase in HDL particle size and concentration of large, but not
total, HDL particles is consistent with the inhibition of transfer of
esterified cholesterol from HDL with obicetrapib.

The study also demonstrated that obicetrapib was well tolerated
by patients, although larger and longer studies will provide animpor-
tant opportunity to characterize this more comprehensively. This
included analysis of overall tolerability and several prespecified events
of special interest for the development of lipid-modifying therapies.
This is of particular interest given the adverse effects of torcetrapib
that led to termination of its clinical development. We observed no
adverse effect on biochemical liver, muscle and kidney biomarkers,
nor anincrease in blood pressure. There was no early evidence of the
development of new-onset diabetes or worsening of glycemic control,
similarto observationsinalarger trial of obicetrapib-treated patients
at high cardiovascular risk, which have been observed with the use
of high-intensity statins. In fact, post hoc analyses of cardiovascular
outcomestrials of other CETP inhibitors have suggested a potentially
protective effect against the development of diabetes and improved
glycemic control in patients with diabetes at baseline®®. Larger and
longer studies of obicetrapib will further permit investigation of this
effect. This small study observed no excess rate of cardiovascular
eventsinthe obicetrapib group.
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Table 3 | Other lipid and lipoprotein parameters

Placebo Obicetrapib Placebo-adjusted changes
(n=118) (n=236)

Apolipoprotein B
Baseline 105.3+34.2 107.2+31.4
Day 30 106.6 +30.6 78.6+21.0

Median change 3.0 (-91,11.6) -251(-37.0,-12.8)
Day 84 1071+£34.2 81.4+235

Median change 1.3(-7.0,12.5) -24.3 (-34.8,-10.6)

LS mean change 2.9(-0.5,6.4) -21.5(-23.8,-19.1) -24.4 (-28.6,-20.2)
Day 180 108.9 £ 35.1 85.1+275

Median change 51(-7.3,16.3) -20.1(-33.8, -5.9)

LS mean change 6.0(1.9,10.2) -18.3 (-21.2,-15.4) -24.3 (-29.4, -19.3)
Day 270 108.1+35.3 82.4+251

Median change 3.0(-10.8,16.4) -22.5(-36.6,-7.9)
Day 365 1079+ 415 841+26.0

Median change 0.1(-12.4,10.) -20.7 (-34.8, -5.3)

LS mean change 8.2(3.0,13.3) -17.6 (-20.9, -14.4) -25.8 (-31.9,-19.7)
Non-HDL cholesterol
Baseline 146.7+60.4 148.4 £55.7
Day 30 145.8 +52.5 931+41.6

Median change -0.8(-10.0,13.5) -39.8 (-49.0, -23.8)
Day 84 148.4 £ 61.0 98.0+44.2

Median change 2.5(-5.2,12.5) -34.5 (-47.8,-20.0)

LS mean change 2.8(-1.5,71) -31.6 (-34.6, -28.6) -34.5(-39.7,-29.2)
Day 180 150.3+62.7 105.6+52.6

Median change 4.9(-9.4,15.7) -31.2 (-45.6, -11.9)

LS mean change 5.9 (0.7,11.0) -271(-30.7,-23.4) -33.0(-39.4,-26.7)
Day 270 153.2+66.2 102.6 +49.0

Median change 2.9(-111,19.3) -32.4(-47.2,-16.6)
Day 365 152.4+76.8 104.6 £52.0

Median change

0.9(-13.0,12.5)

-31.0 (-47.0, -12.3)

LS mean change

11.6 (4.0, 19.3)

-25.8(-30.4, -21.3)

-37.5 (-46.4,-28.6)

HDL cholesterol
Baseline 50.2+14.0 53.2+15.7
Day 30 50.2+14.7 1211+ 31.0
Median change 0(-9.8,10.8) 134.7 (98.5, 164.8)
Day 84 51.4+16.8 122.0+337
Median change 0(-8.0,11.1) 135.8 (981, 172.5)
LS mean change 1.3(-87,11.2) 139.9 (132.8,147.0) 138.7 (126.4,150.9)
Day 180 52.2+17.3 120.2 £ 35.2
Median change 2.9(-9.3,13.2) 134.1(98.6,167.7)
LS mean change 2.6(-81,13.4) 133.8 (126.5, 141.1) 131.2 (118.3, 144.1)
Day 270 52.6+18.9 118.9+36.9
Median change 1.5 (-8.1,13.6) 131.8 (96.0, 166.1)
Day 365 54.2+20.0 118.8 +37.5
Median change 5.7(-7.4,16.) 133.0(91.9,172.2)
LS mean change 6.3(-5.5,18.0) 1277 (119.4,136.0) 121.4 (107.0, 135.8)
Total cholesterol
Baseline 197.0 £ 60.7 201.6+53.0
Day 30 196.0 £53.5 214.2+49.9
Median change 0(-7.3,8.9) 9.1(-5.8,22.6)
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Table 3 (continued) | Other lipid and lipoprotein parameters

Placebo Obicetrapib Placebo-adjusted changes
(n=118) (n=236)
Day 84 199.9 +61.0 220.0£52.5
Median change 1.6 (-5.3,9.5) 9.6 (-3.2,277)
LS mean change 2.3(-1.2,5.9) 12.1(9.6,14.6) 9.8 (5.4,14.)
Day 180 202.5+62.4 225.7+59.0
Median change 4.9(-3.7,11.0) 1.3 (-4.2, 32.0)
LS mean change 4.4(0.4,8.5) 14.4 (11.6,17.3) 10.0 (51, 14.9)
Day 270 205.8 £66.2 221.5+56.8
Median change 31(-7.3,15.9) 1.1(-4.6,27.6)
Day 365 206.6+77.2 223.4+56.7
Median change 2.2(-77,17) 10.6 (-2.7, 27.5)
LS mean change 9.3(3.8,14.8) 13.9 (10.6, 17.2) 4.6 (-1.8,11.0)

Triglycerides

Baseline

129.0 (88.0, 178.0)

119.0 (77.0, 165.0)

Day 30

134.0 (88.0,176.0)

102.0 (81.5,134.5)

Median change

-0.7 (<177, 25.0)

-6.4(-25.7,177)

Day 84

126.0 (96.0, 172.0)

104.0 (83.0,135.0)

Median change

3.4(-15.9, 21.8)

-4.4(-25.6,18.5)

LS mean change

10.2(1.9,18.4)

-16 (-6.6, 3.5)

-11.7 (-21.5,-2.0)

Day 180

124.0 (89.0, 182.0)

103.0 (83.0, 145.0)

Median change

51(-17.5,28.6)

-37(-247,25.2)

LS mean change 12.4 (4.2, 20.6) 4.5 (-1.2,10.) -7.9(-17.9,2.0)
Day 270 132.0 (84.0, 202.0) 111.0 (84.0, 147.0)

Median change 7.3(-18.8,28.6) -47(-25.6,29.2)
Day 365 120.5 (79.0, 169.0) 107.5(83.5,144.5)

Median change -6.3(-26.3,18.0) -2.2(-25.5,22.4)

LS mean change 7.4 (-3.7,18.5) 2.3(-4.0,8.6) -51(-17.7,7.5)
Lipoprotein(a)
Baseline 34.9(13.3,185.8) 45.8 (12.5,168.2)
Day 84 39.9(12.5, 191.8) 18.8 (5.3,104.0)

Median change

37(-9.3,22.2)

-34.5(-65.7,-8.2)

LS mean change

10.5 (8.0, 29.1)

-35.4(-44.3,-26.5)

-45.9 (-65.9, -26.0)

Day 365

49.2(13.5,231.8)

20.4(5.6,103.4)

Median change

0(-17.8,20.0)

-297 (-59.5, -5.4)

LS mean change

24.4(-49.0, 97.7)

-29.9 (-51.9,-7.9)

-54.3 (-1311, 22.5)

Apolipoprotein A1
Baseline 159.3+27.8 163.0+28.2
Day 84 154.6 £27.4 229.5+453
Median change -2.8(-9.2,3.2) 42.0(277,56.3)
LS mean change -2.3(-5.9,1.4) 42.2(39.6, 44.8) 44.5 (40.0, 48.9)
Day 365 163.7+31.7 233.7+50.3
Median change 2.6 (-6.7,10.0) 41.9 (291, 60.8)
LS mean change 3.0(-1.9,7.8) 426 (39.2, 45.9) 39.6 (33.8, 45.4)

Data shown as mean + standard deviation or median (interquartile range) if not normally distributed. Changes and placebo-adjusted changes from baseline are expressed as median

(interquartile range) and LS mean (95% ClI).

Severalllimitations should be noted. Patients with HeFH have been
treated with obicetrapib in earlier studies; however, the BROOKLYN study
represents the first trial, to our knowledge, exclusively conducted to
determine the effect of obicetrapib onlipid and lipoprotein parameters

inthe setting of HeFH. While the sample size was sufficiently powered to
demonstrate differencesin LDL cholesterol lowering with obicetrapib,
the study was smalland only evaluated treatment of patients for 365 days.
Therefore, thelonger-term efficacy and safety of obicetrapib will require

Nature Medicine


http://www.nature.com/naturemedicine

Article

https://doi.org/10.1038/s41591-025-04179-4

Table 4 | Adverse events, laboratory-related study findings

and events of special interest

Parameter Placebo Obicetrapib
(n=118) (n=234)
Any TEAE—n (%) 83 (70.3) 149 (637)
Study drug-related TEAEs—n (%) 8(6.8) 10 (4.3)
Mild—n (%) 5(4.2) 5(21)
Moderate—n (%) 3(2.5) 5(21)
Severe—n (%) 0(0) 0(0)
TEAEs leading to withdrawal from 8(6.8) 10 (4.3)
treatment—n (%)
Serious adverse events—n (%) 8(6.8) 13 (5.6)
Most common TEAEs
Influenza—n (%) 7(5.9) 22(9.4)
COVID-19—n (%) 8(6.8) 15 (6.4)
Hypertension—n (%) 8(6.8) 14 (6.0)
Nasopharyngitis—n (%) 5(4.2) 15(6.4)
Diarrhea—n (%) 8(6.8) 9(3.8)
Upper respiratory tract infection—n (%) 4 (3.4) 12 (5.1)
Headache—n (%) 6(5.1) 7(3.0)
Back pain—n (%) 6 (5.1) 7(3.0)
Arthralgia—n (%) 3(2.5) 9(3.8)
Urinary tract infection—n (%) 5(4.2) 7(3.0)
Myalgia—n (%) 1(0.8) 10 (4.3)
Fatigue—n (%) 7(5.9) 2(0.9)
Cough—n (%) 3(2.5) 5(2.1)
Gastroenteritis—n (%) 0(0) 7(3.0)
Cardiovascular events
Cardiovascular death—n (%) 2(1.7) 1(0.4)
Nonfatal myocardial infarction—n (%) 0(0) 1(0.4)
Nonfatal stroke—n (%) 0(0) 1(0.4)
Coronary revascularization—n (%) 3(2.5) 2(0.8)
Musculoskeletal adverse events—n (%)
Neurocognitive adverse events—n (%)
Events of special interest
Alanine or aspartate aminotransferase 0 (0) 0(0)
>3 x ULN—n (%)
Bilirubin >2 x ULN—n (%) 2(17) 0(0)
CK>5x ULN—n (%) 4(3.4) 3(1.3)
New diabetes or worsening glycemic 23 (19.5) 39(16.7)
control—n (%)
HbA1c absolute increase >0.5% from 8(6.8) 23(9.8)
baseline—n (%)
eGFR <30—n (%) 0(0) 1(0.4)
>25% decrease eGFR—n (%) 10 (8.5) 9(3.8)
>0.3mg dl™”" serum creatinine—n (%) 9 (7.6) 5(21)
Macular degeneration—n (%) 0(0) 0(0)
Vital signs
Change in heart rate from baselineto ~ +0.9+8.6 072
day 84 (beats min™)
Change in systolic blood pressure -1.7+£12.0 -0.6+10.8
from baseline to day 84 (mmHg)
Change in diastolic blood pressure -07+77 -05+70

from baseline to day 84 (mmHg)

Data shown as number (percentage of patients). CK, creatine kinase; HbAlc, glycated
hemoglobin; TEAE, treatment-emergent adverse event; ULN, upper limit of normal.

further evaluation. Infact, there was attenuation of the placebo-adjusted
effects of obicetrapib over the course of the study. Whether this reflects
discontinuation of the study drug is uncertain, but additional longer
studies will provide the opportunity to characterize the long-termeffects
of obicetrapib onlipid and lipoprotein parameters to agreater degree.
While more than half of patients were female, the study lacked diversity
in race and ethnicity. As prespecified, no adjustment was performed
for multiple comparisons of the exploratory efficacy endpoints. The
study was not powered to evaluate the effect of obicetrapib on clinical
outcomes; a large cardiovascular outcomes trial of high-risk patients
withelevated LDL cholesterol levels is underway.

HeFH represents a preventable cause of premature cardiovas-
cular disease; however, many patients remain at risk due to late diag-
nosis and suboptimal control of LDL cholesterol levels, despite use
of maximally tolerated statin therapy and the most common add-on
therapy ezetimibe. Although PCSK9 inhibitors are effective adjunctive
therapies for greater lowering of LDL cholesterol than obicetrapib,
their cost, parenteral formulation and availability have limited their
use globally. This study demonstrated that administration of obice-
trapib, an oral therapeutic, was well tolerated and produced effective
lowering of atherogenic lipid parameters, including LDL cholesterol
and lipoprotein(a). These favorable effects across the spectrum of
atherogenic lipid parameters, in combination with absence of adverse
effects on glycemic control, suggest that obicetrapib may be useful as
adjunctive therapy to achieve more effective lipid lowering. Whether
this translates toimproved cardiovascular outcomes will be determined
bylargerand longer trials that are ongoing. The potential for favorable
effectsonbothlipid lowering and alack of adverseimpact onglycemic
control® suggests that obicetrapib is a promising agent for treatment
of patients with HeFH.

Online content

Any methods, additional references, Nature Portfolio reporting sum-
maries, source data, extended data, supplementary information,
acknowledgements, peer review information; details of author con-
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Methods

Trial organization and oversight

The trial design has been previously reported* and the protocol was
approved by ethics committees at participating sites. All participating
patients provided written informed consent before undertaking any
study procedures. The study protocol and statistical analysis planare
provided in Supplementary Note 1. A complete list of site investiga-
tors and trial leadership is provided in Supplementary Note 2. In col-
laboration with the academic steering committee, the study sponsor
(NewAmsterdam Pharma) participated in its design, conduct and
data collection. The primary statistical analysis was performed by
statisticians at Medpace, in collaboration with an academic statisti-
cianrepresenting the steering committee (M.S.).S.J.N. wrote the first
draft of the paper, and the final version was approved by all authors.
While the sponsor reviewed the paper, S.J.N. made the final decision
on content and vouches for the accuracy and completeness of the
dataandfidelity of the trial to the protocol and statistical analysis plan
(Supplementary Information).

Trial design and patients

Eligible patients were at least 18 years of age with a history of HeFH,
defined by genotyping, a Dutch Lipid Clinical Network score greater
than 8 points or aSimon Broome Register Diagnostic Criteria catego-
rization of definite or possible FH, and were treated with maximally
tolerated lipid-lowering therapy, including ezetimibe, bempedoic
or a PCSK9 inhibitor. The protocol prespecified that at least 70% of
patients must be taking a high-intensity statin, defined as atorvas-
tatin 40 mg or 80 mg or rosuvastatin 20 mg or 40 mg. Patients were
required to have a fasting serum LDL cholesterol of at least 70 mg dI™*
(1.81 mmol I), triglyceride less than 400 mg dI™* (4.52 mmol 1) and
an estimated glomerular filtration rate of at least 30 mIlmin™1.73 m™2
Exclusion criteria included a history of a cardiovascular event in the
preceding three months, class Il or IV heart failure, homozygous FH,
uncontrolled hypertensionor diabetes, active liver disease, malignancy
requiring surgery, radiation or systemic therapy, or previous treatment
with obicetrapib.

Eligible patients who met all inclusion and no exclusion criteria
were randomized ina2:1fashion to treatment with daily oral doses of
10 mg of obicetrapib or placebo for 365 days. Patients were evaluated
at study visits at screening, randomization and days 30, 84, 180, 270
and 365, with an end of study visit 35 days after the last dose was admin-
istered. At each visit, proceduresincluded measurement of vital signs,
physical examination, laboratory studies including lipid assays, and
recording of study drug compliance and any reported adverse events,
including their severity and potential relationship to study drug. Gen-
derwasidentified by self-report. All patients, investigators, academic
leadership, the sponsor and the contract research organization were
blinded to treatmentallocation and results of lipid assays. Patients were
asked to not initiate any new lipid-lowering agent or change doses of
existing therapy during the trial.

Trial endpoints

The primary efficacy endpoint was the percent change from baseline
to day 84 in fasting LDL cholesterol in the obicetrapib compared to
the placebo group. Secondary endpointsincluded the percent change
from baseline in (1) LDL cholesterol at days 180 and 365, (2) apolipo-
protein B, non-HDL cholesterol, HDL cholesterol, total cholesterol and
triglycerides at days 84,180 and 365 and (3) lipoprotein(a) at days 84
and 365. Prespecified exploratory endpointsincluded the (1) percent-
age of patients achieving an LDL cholesterol level less than40 mg dI™,
55mgdl™, 70 mg dlI™ and 100 mg dI™at days 84 and 365; (2) percentage
of patients achieving a non-HDL cholesterol level less than 85 mg dI™,
100 mg dI"'and 130 mg di™at days 84 and 365; (3) percentage of patients
achieving an apolipoprotein B level less than 65 mg dI™, 80 mg dI™
and 130 mg dI™ at days 84 and 365; (4) percent change from baseline

inapolipoprotein Allevel at days 84 and 365; (5) percent change from
baselineinlipoprotein size and composition at day 180; and (6) trough
levels of obicetrapib from baseline to day 365.

The primary analysis was performed using direct measures
of LDL cholesterol by preparative ultracentrifugation. Additional
analyses were performed using measurements of LDL cholesterol by
the Friedewald and Martin-Hopkins equations®. Measurements of
cholesterol and triglycerides were performed using enzymatic assay
(Beckman Coulter), of lipoprotein(a) by immunoturbidometric assay
(Roche), of apolipoproteins byimmunonephelometry (Siemens) and
of lipoprotein size and composition by nuclear magnetic resonance
spectroscopy (Labcorp). Non-HDL cholesterol was calculated as the
subtraction of HDL cholesterol from total cholesterol. hsCRP was
measured by immunonephelometry.

Statistical analysis

The primary efficacy assessment was performed for the intention-
to-treat population, including all patients randomized to either treat-
ment group. The primary and secondary efficacy endpoints were
calculated using analysis of covariance with the treatment group as
afixed effect and baseline LDL cholesterol as a covariate. The least
squares mean and 95% Clfor each group and placebo-adjusted mean
differences with obicetrapib were estimated. Missing data were
imputed, based on a pattern mixture model assuming the data are
missing and not at random. Missing measurements of non-retrieved
dropouts were modeled using known measurements from retrieved
dropouts (thatis, participants who remained in the study after treat-
ment discontinuation) in the same treatment group. One hundred
datasets were imputed. For each imputation dataset, the analysis
of covariance model described earlier was used and results were
combined using Rubin’s method*’. The treatment group difference
in percent changes from baseline in hsCRP was analyzed using a
Hodges-Lehmann estimate, as the observed distribution of hsCRP
values did not conform to parametric assumptions. Safety was
reported using standard Medical Directory for Regulatory Activities
terms as counts and percentages. Sample size calculations deter-
mined that at least 285 evaluable patients would provide more than
90% power to detect a 30% reduction in LDL cholesterol with obi-
cetrapib, with a standard deviation of 15%, compared to placebo.
Assuminga 5% dropoutrate, it was determined to randomize at least
300 patients in the study.

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

Data availability

Theauthorsdeclare thatall data supporting the findings of this analysis
are available within the article and its Supplementary Information.
NewAmsterdam Pharmais committed to sharing, with qualified exter-
nal researchers, access to patient-level data and supporting clinical
documents from eligible studies. Data requests should be submitted
to stephen.nicholls@monash.edu. These requests are reviewed and
approved by anindependent review and panel on the basis of scientific
merit. Researchers can expect a response within 30 business days.
Accessissubjecttoapproval of aresearch proposal, execution of adata
sharing agreement and compliance with patient privacy regulations.
Alldata provided are anonymized to respect the privacy of patientsin
accordance with GDPR and inline with applicable laws and regulations.
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Extended Data Fig. 1| Atherogenic Lipid Goal Achievement. Achievement of
treatment goals for LDL cholesterol, non-HDL cholesterol and apoB in patients
treated with placebo or obicetrapib at days 84 and 365. The primary endpoint of
the study was the percentage change in LDL cholesterol from baseline to day 84.
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Error bars represent 95% confidence intervals. Sample size:n =118

(placebo), n =236 (obicetrapib) representing biological replicates (individual
patients). apoB, apolipoprotein B; HDL, high-density lipoprotein;

LDL, low-density lipoprotein.
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Extended Data Fig. 2| Median LDL cholesterol percent changes in subgroups
(demographics). Least squares mean (95% confidence intervals) treatment
group differences in percent changes in LDL cholesterol with obicetrapib at
day 84 in patient subgroups of demographics, medical history and statin use.
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LDL, low-density lipoprotein. Sample sizes vary by subgroup. All data
represent biological replicates (individual patients with heterozygous familial
hypercholesterolemia on maximally tolerated lipid-lowering therapy).

Nature Medicine


http://www.nature.com/naturemedicine

Article https://doi.org/10.1038/s41591-025-04179-4

apoB non-HDL Cholesterol
204 20
104 10
Q ]
[ (=)
e c
© ©
£ -
g o S o
c c
Q Q
I~ 2
[ [
o o
c -10 c -10+
© ©
Q @
= =
n n
- -1
-20+ -20+
@®Placebo Obicetrapib ®Placebo Obicetrapib
-30 -30
0 100 200 300 400 0 100 200 300 400
Days Days
HDL Cholesterol Triglycerides
20 20
104 10
Q ]
[=2) (=)
c s T
© ©
- L
S o S o]
c [
[ [
e e
[ [
o o
c -10 c -10
© ©
Q (]
= =
2 —4 3
-20 -20
| @®Placebo Obicetrapib | @®Placebo Obicetrapib
-30 -30
0 100 200 300 400 0 100 200 300 400
Days Days
Extended DataFig. 3| Change in lipid and lipoprotein parameters. Least triglycerides (lower right panel) in patients treated with placebo or obicetrapib.
squares (LS) mean (95% confidence interval) percent change from baseline Sample size: n =118 (placebo), n =236 (obicetrapib) representing biological
inapolipoprotein B (apoB, upper left panel), non-high-density lipoprotein replicates (individual patients with heterozygous familial hypercholesterolemia
(HDL) cholesterol (upper right panel), HDL cholesterol (lower left panel) and on maximally tolerated lipid-lowering therapy).

Nature Medicine


http://www.nature.com/naturemedicine

Article https://doi.org/10.1038/s41591-025-04179-4

20 50
<
g 0 BE o
s R
< e
S I8
@ 2=
g 20 88 -50-
s 8
o ‘ s
H so
) T [ [
= ] £S5
3 -40q ‘ @ £ -100-
o
®Placebo Obicetrapib
-60 -150
0 100 200 300 400 Day 84 Day 365
Days
1007 placebo 1007 Obicetrapib
S 504 T 50
(=% Qo
] -
£ £
() [}
o o
& 04 § 0 L -
< < ‘ H ‘ (T
(8] o |
t t
[T [
2 I~
S 50| S8 -50
3% Achieved >50% lowering 38% Achieved >50% lowering
-100 -100
Extended DataFig. 4 | Change in lipoprotein(a). Least square (LS) mean (95% from baseline in patients treated with placebo or obicetrapib (lower panels).
confidenceinterval) percent changein lipoprotein(a) in patients treated with Sample size: n =118 (placebo), n =236 (obicetrapib) representing biological
obicetrapib or placebo (upper left panel) and LS mean placebo-adjusted changes replicates (individual patients with heterozygous familial hypercholesterolemia
inlipoprotein(a) with obicetrapib at days 84 and 365 (upper right panel). onmaximally tolerated lipid-lowering therapy).

Waterfall plots demonstrating individual percentage change in lipoprotein(a)

Nature Medicine


http://www.nature.com/naturemedicine

Article https://doi.org/10.1038/s41591-025-04179-4

600
500
g
>
< 400
2
o
[
E 300
-]
o
[<]
2 200
[¥]
8
o
100
0,
0 100 200 300 400
Days
Extended DataFig. 5| Trough plasma obicetrapib levels. Median (interquartile of study drug. Sample size: n =236 (obicetrapib group only). Each data point
range) trough plasma obicetrapib levels in patients treated with obicetrapib at represents median trough plasma concentration from biological replicates
baseline, days 84,180 and 365 and at 35 days following the last administration (individual patients) at specified timepoints.

Nature Medicine


http://www.nature.com/naturemedicine

Article

https://doi.org/10.1038/s41591-025-04179-4

300
m Placebo
w Obicetrapib 24
1452
& 200+
= n2
2
5
B 100+ %3
c n4 37
g 3 UTEE gy A
= 107 94 139 H
@ o wm k -
100 00
Total Small Large Total Small Large IDL VLDL
LDL HDL
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Extended Data Table 1| NMR lipoprotein parameters

Placebo
(N=118)

Obicetrapib
(N=236)

Placebo Adjusted Changes

Total LDL particles (nmol/L)

Baseline 1121.0 (936.0, 1418.0) 1121.5 (916.0, 1402.5)
Day 180 1183.0 (996.0, 1516.0) 575.0 (404.0, 868.0)
[ Median change 9.5 (-2.6,24.2) 48.7 (:65.7, 24.6)

‘ LS mean change

10.7 (4.8, 16.7)

-41.8 (-45.8,-37.7)

52.5 (-39.7, -45.3)

Small LDL particles (nmol/L)

Baseline

666.0 (522.0, 833.0)

674.5 (512.0, 842.0)

Day 180

757.5 (567.5, 946.0)

53.0 (41.0,76.0)

‘ Median change

16.1 (-10.5, 41.7)

-92.2 (-94.5,-84.7)

| LS mean change

32.4 (15.9, 48.9)

70.0 (-82.1, -57.9)

-102.4 (-122.8, -82.0)

Large LDL particles (nmol/L)

Baseline

226.0 (102.0, 375.0)

285.5 (105.0,458.0)

Day 180

281.0(93.0, 490.0)

318.0(203.0, 446.0)

[ Median change

6.2 (-54.5, 62.5)

7.2(-38.0,93.2)

| LS mean change

71.2 (-19.2, 161.7)

145.2 (81.2, 209.3)

74.0 (-36.8, 184.8)

LDL particle size (nm)
Baseline 20.6+0.7 20.7£0.7
Day 180 20.6+0.7 21.0+0.4
| Median change -0.5(-2.0, 1.4) 1.0(-0.9,3.4)
| LS mean change -0.3(-0.8,0.2) 1.2(04,1.9) 1.5 (0.5,2.4)
Total HDL particles (umol/L)
Baseline 33.7(29.5,37.1) 34.4(29.6,39.4)
Day 180 35.4 (30.6,41.9) 37.4 (32.5,42.7)
[ Median change 7.5 (-1.1,20.8) 7.2 (-4.8,25.4)
| LS mean change 9.4 (4.8, 14.0) 13.9 (10.7, 17.1) 4.5 (-1.1, 10.0)

Small HDL particles (pmol/L)

Baseline 17.5(13.2,22.1) 17.7 (13.1,22.3)
Day 180 19.4 (12.9, 23.4) 10.1 (4.7, 15.0)
[ Median change 74(-16.0, 34.9) 39.7 (-71.3,-10.7)

‘ LS mean change

26.8 (-23.1,76.6)

3.6 (-31.7,38.9)

-23.1 (-84.2, 38.0)

Medium HDL particles (umol/L)

Baseline 83 (4.7,123) 8.5 (5.4, 12.9)
Day 180 82 (4.7,14.2) 54(23,92)
[ Median change 3.7 (-344,73.6) -40.0 (-76.0, 9.5

| LS mean change

59.9 (-36.3, 156.1)

58.0 (-10.8, 126.8)

1.9 (-120.1, 116.4)

Large HDL particles (umol/L)

Baseline 6.3(4.3,8.6) 6.9 (4.9,9.0)
Day 180 7.1(5.1,9.3) 21.8(18.8,23.9)
[ Median change 12.2(-7.4,30.2) 202.2 (126.2, 326.8)
| LS mean change 14.7 (-7.3, 36.6) 239.4 (224.5,254.3) 224.7 (198.3, 251.1)
HDL particle size (nm)
Baseline 9.3£0.5 9.4+0.5
Day 180 9.440.5 11.1+0.6
[ Median change 0(-1.1,2.4) 18.5(14.9,22.1)
| LS mean change 0.4 (-0.8, 1.6) 17.7 (16.9, 18.5) 17.3 (15.9, 18.8)
IDL particles (nmol/L)
Baseline 176.0 (109.0, 313.0) 184.0 (113.5, 304.5)
Day 180 152.0 (90.5, 252.0) 144.0 (92.0, 247.0)

[ Median change

-1.8(-39.9, 30.7)

-15.9 (-51.0, 35.8)

| LS mean change

8.4 (-11.0, 27.8)

12.9 (-0.9, 26.6)

4.4 (-19.4,28.2)

VLDL/chylomicron

particles (nmol/L)

Baseline

49.1 (354, 61.7)

480 (26.8, 63.3)

Day 180

53.5 (34.0, 73.8)

47.2.(36.7, 61.0)

| Median change

9.6 (-16.6, 42.8)

8.9 (-18.1,48.2)

| LS mean change

24.1(9.7,38.5)

33.7(23.7,43.1)

9.6 (-8.0,27.2)

Small VLDL particles (nmol/L)

Baseline 28.0 (19.5, 40.6) 28.4(16.7, 38.5)
Day 180 28.1(16.8, 42.5) 22.6 (16.4,29.5)
edian change .2 (-33.7, 49. -14.7 (-41.7, 36.
Median ch 4.2(-33.7,49.7 14.7 (-41.7,36.2

‘ LS mean change

34.1(-1.2, 69.3)

36.7(11.8,61.5)

2.6 (-40.6,45.8)

Medium VLDL particles (nmol/L)

Baseline 13.5(7.8,22.7) 133 (7.6, 20.7)
Day 180 154 (8.3, 27.8) 19.8 (12.8,28.1)
[ Median change 11.9 (-31.6, 86.5) 46.7 (1.2, 145.0)

\ LS mean change

57.9 (-17.2, 133.0)

179.4 (124.5,234.2)

121.5 (28.5,214.5)

Large VLDL/chylomicron particles (nmol/L)

Baseline

41(1.6,63)

3.6 (1.8,5.8)

Day 180

42(23,7.6)

3.4(.7,5.8)

‘ Median change

28.6 (-11.1,76.9)

0.8 (-39.1, 67.3)

| LS mean change

42.4 (20,5, 64.3)

25.7 (10.6, 40.8)

-16.7 (-43.5, 10.2)

VLDL particle size (nm)
Baseline 51.047.1 50.8+6.5
Day 180 52.5+7.7 524474
\ Median change 2.3(-5.9,13.9) 3.4 (-4.7,12.8)
| LS mean change 3.7(1.2,6.2) 3.8(2.0,5.5) 0(-3.0,3.1)

Concentration of lipoprotein subclasses, determined by nuclear magnetic resonance (NMR) spectroscopy, in patients treated with placebo or obicetrapib, expressed as mean+standard
deviation or median (interquartile range) if not normally distributed. Change from baseline expressed as median (interquartile range) and least squares (LS) mean (95% confidence
interval). HDL, high-density lipoproteins; IDL, intermediate-density lipoproteins; LDL, low-density lipoproteins; VLDL, very low-density lipoproteins. Sample size: n=118 (placebo), n=236
(obicetrapib) representing biological replicates (individual patients with heterozygous familial hypercholesterolemia on maximally tolerated lipid-lowering therapy). All measurements
performed at day 180.
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed
IZ The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested
A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

|X’ A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
N Gjve P values as exact values whenever suitable.

|:| For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes
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|:| Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.
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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

The authors declare that all data supporting the findings of this analysis 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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Population characteristics These are included in the manuscript.

Recruitment Patients were recruited by clinical referral at sites.

Ethics oversight All participating sites ethics committees provided oversight.

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size 354, sample size assumptions in the manuscript.
Data exclusions  NO data exclusions

Replication Clinical trial - no repeated measures
Randomization  Randomized 2:1

Blinding Study was double blinded.
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Materials & experimental systems Methods
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Clinical data

Policy information about clinical studies

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
Study protocol

Data collection

Outcomes

Plants

NCT05425745
Submitted

From July 29, 2022, to April 17, 2023, 354 patients were randomized to treatment with placebo or obicetrapib at 70 sites in Europe,
United Kingdom, South Africa, Canada and the United States.

The primary efficacy endpoint was the percent change from baseline to day 84 in fasting LDL cholesterol in the obicetrapib compared
to the placebo group. Secondary endpoints included the percent change from baseline in (i) LDL cholesterol at days 180 and 365, (ii)
apolipoprotein B (apoB), non-HDL cholesterol, HDL cholesterol, total cholesterol and triglycerides at days 84, 180 and 365 and (iii)
lipoprotein(a) at days 84 and 365. Prespecified exploratory endpoints included the (i) percentage of patients achieving a LDL
cholesterol level less than 40, 55, 70 and 100 mg/dL at days 84 and 365, (ii) percentage of patients achieving a non-HDL cholesterol
less than 85, 100 and 130 mg/dL at days 84 and 365, (iii) percentage of patients achieving an apoB less than 65, 80 and 130 mg/dL at
days 84 and 365, (iv) percent change from baseline in apolipoprotein Al (apoA1l) at days 84 and 365, (v) percent change from
baseline in lipoprotein size and composition at day 180 and (vi) trough levels of obicetrapib from baseline to day 365.

Seed stocks

Novel plant genotypes

Authentication

Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches,
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor
was applied.

Describe-any-atithentication-procedures for-each-seed-stock-tised-ornovel-genotype-generated—Describe-any-experiments-used-to
assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.
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