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Obicetrapib in patients with heterozygous 
familial hypercholesterolemia: the 
BROOKLYN randomized clinical trial
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Most patients with heterozygous familial hypercholesterolemia fail to  
achieve adequate low-density lipoprotein (LDL) cholesterol lowering.  
Here we carried out a randomized trial to test the safety and efficacy of 
obicetrapib, a highly selective cholesteryl ester transfer protein inhibitor 
that lowers LDL cholesterol levels in patients with heterozygous familial 
hypercholesterolemia and an LDL cholesterol level ≥70 mg dl−1 on maximally 
tolerated lipid-lowering therapy. The trial enrolled 354 patients (190 women, 
164 men) with a mean LDL cholesterol level of 122 mg dl−1 (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 
change in LDL cholesterol of −36.3% (95% confidence interval −42.2% to −30.4%, 
P < 0.0001). In analyses of secondary endpoints at day 84, treatment with 
obicetrapib resulted in placebo-adjusted reductions in apolipoprotein B of 
−24.4%, non-HDL cholesterol of −34.5% and lipoprotein(a) of −45.9%, as well as 
a placebo-adjusted increase in high-density lipoprotein cholesterol of +138.7%. 
Obicetrapib was well tolerated. These findings suggest that obicetrapib is 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, occurring in approximately 1 in 300 individu-
als across all regions of the world1. Individuals with HeFH demonstrate 
higher levels of low-density lipoprotein (LDL) cholesterol from birth 
and an increased risk of premature atherosclerotic cardiovascular 
events2. Clinical guidelines recommend early initiation of lipid-lowering 
therapies to lower LDL cholesterol levels and reduce the risk of adverse 
outcomes2. However, most patients with HeFH fail to achieve adequate 

lipid lowering and remain at a high cardiovascular risk3,4. 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 HeFH4,5.
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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%). 
A total 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−2. 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 
diabetes in 20% 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 
PCSK9 inhibitors in 16% of participants. Biochemical measures at 
baseline included a mean LDL cholesterol of 122 mg dl−1, mean HDL 
cholesterol of 52 mg dl−1, median triglycerides of 122 mg dl−1 and median 
lipoprotein(a) of 42 nmol l−1.

Cholesteryl ester transfer protein (CETP) plays a pivotal role in lipid 
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 trials6–8. Observations from genomic studies9 and analysis of 
the clinical trial demonstrating a reduction in cardiovascular events over 
time with anacetrapib10,11 suggested that CETP inhibition may reduce 
cardiovascular risk proportional to its degree of decrease in atherogenic 
lipids, but not proportional to the degree of increase in HDL cholesterol. 
Accordingly, any further development of CETP inhibitors was likely to 
have greater promise if it focused on reductions in LDL cholesterol levels.

Obicetrapib is a potent and selective, orally administered, CETP 
inhibitor that lowers levels of LDL cholesterol and raises HDL cholesterol 
in initial studies of patients treated with statin therapy12–16. The use of 
obicetrapib has the potential to improve 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, 

513 patients aged ≥18 years with HeFH

354 Randomized

118 Randomized to placebo and 
dosed

17 Early discontinuation of treatment

• 7 Adverse event
• 4 Patient decision
• 1 LTFU
• 2 Death
• 3 Withdrawal of consent

8 Early study discontinuation
• 1 LTFU
• 3 Withdrawal of consent
• 2 Death
• 2 Other

110 Completed the study

159 Excluded
• 80 Did not meet LDL-C or non-HDL-C criteria
• 32 Laboratory exclusion measures
• 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

114 Primary endpoint evaluated at 
day 84

236 Randomized to obicetrapib
10 mg and dosed

226 Completed the study

225 Primary endpoint evaluated at 
day 84

18 Early discontinuation of treatment
• 8 Adverse event
• 4 Patient decision
•
• 2 Death
• 3 Withdrawal of consent

1 LTFU

10 Early study discontinuation
• 2 LTFU
•
•
• 1 Adverse event
• 1 Other

3 Withdrawal of consent
3 Death

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.
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Effects of obicetrapib on LDL cholesterol
Changes in LDL cholesterol levels and placebo-adjusted differences 
between the treatment groups are summarized in Fig. 2 and Table 2. The 
primary endpoint, percent change in LDL cholesterol levels from base-
line to 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 a 36.3% placebo-adjusted reduction (95% CI −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 data only, the placebo-adjusted reduction with obicetrapib 
was 36.1% (95% CI −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. A lower LDL cholesterol (77.0 
± 41.3 versus 118.2 ± 53.5 mg dl−1, 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 dl−1 (16.3% versus 0.9%, 
P < 0.0001), less than 55 mg dl−1 (31.3% versus 2.6%, P < 0.0001), less 
than 70 mg dl−1 (51.1% versus 11.4%, P < 0.0001) and less than 100 mg 
dl−1 (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 changes in other lipid and lipo-
protein parameters, are summarized in Table 3 and Extended Data Fig. 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% CI −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% to −29.2%), at day 180 of −33.0% (95% CI −39.4% to −26.7%) and 
at day 365 of −37.5% (95% CI −46.4% to −28.6%); and triglycerides at day 
84 of −11.7% (95% CI −21.5% to −2.0%), at day 180 of −7.9% (95% CI −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% CI 126.4% to 150.9%), at day 180 
of +131.2% (95% CI 118.3% 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% CI 5.1% to 14.9%); and apoA1 at day 
84 of +44.5% (95% CI 40.0% to 48.9%) and at day 365 of +39.6% (95% CI 
33.8% to 45.4%).

Placebo-adjusted reductions in lipoprotein(a) were observed with 
obicetrapib at day 84 of −45.9% (95% CI −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 
changes in 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% CI −59.7% to −45.3%) and small LDL (−102.4%, 95% CI 
−122.8 to −82.0%), but not large LDL (+74.0%, 95% CI −36.8 to 184.8%) 
was observed with obicetrapib. An increase in the concentration of 
large HDL (+224.7%, 95% CI 198.3% to 251.1%), but not total HDL (4.5%, 
95% CI −1.1% to 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 
groups regarding the incidence 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 

Table 1 | Clinical characteristics and medication use 
at baseline

Parameter Placebo  
(n = 118)

Obicetrapib  
(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−2 29.6 ± 6.3 29.3 ± 5.3

Diabetes—n (%) 26 (22.0) 47 (19.9)

HeFHa

  Genotype confirmed, DLCN > 8 or 
Simon Broome definite—n (%)

84 (71.2) 172 (72.9)

  Simon Broome possible—n (%) 33 (28.0) 61 (25.8)

Atherosclerotic cardiovascular 
disease—n (%)

47 (39.8) 80 (33.9)

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−1 197.0 ± 60.7 201.6 ± 53.0

  LDL cholesterol—mg dl−1 119.9 ± 54.5 123.4 ± 49.2

  HDL cholesterol—mg dl−1 50.2 ± 14.0 53.2 ± 15.7

  Triglycerides—mg dl−1 129.0 (88.0, 178.0) 119.0 (77.0, 165.0)

  non-HDL cholesterol—mg dl−1 146.7 ± 60.4 148.4 ± 55.7

  Apolipoprotein B—mg dl−1 105.3 ± 34.2 107.2 ± 31.4

  Apolipoprotein A1—mg dl−1 159.3 ± 27.8 163.0 ± 28.2

  Lipoprotein(a)—nmol l−1 34.9 (13.3, 185.8) 45.8 (12.5, 168.2)

  eGFR—ml min−1 1.73 m−2 92.4 ± 16.0 91.6 ± 18.7

  hsCRP—mg l−1 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. aFour 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.
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occurred in two patients (1.7%) in the 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 in liver (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 dl−1 
versus 118.2 mg dl−1) 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 in HDL 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 trials12–15 and suggest 
that obicetrapib may provide a useful adjunctive therapy for the treat-
ment of patients with HeFH. More recently, obicetrapib produced 
similar lipid lowering in patients with clinically manifest atherosclerotic 
cardiovascular disease16. Increasing evidence highlights that a large per-
centage of patients at high risk of cardiovascular events fail to achieve 
guideline-recommended LDL cholesterol treatment goals17–19. The 

inability to achieve optimal lipid control early in the life of patients with 
HeFH confers an ongoing increased risk of premature cardiovascular 
events observed in these individuals. Combination lipid-lowering ther-
apy in the setting of high cardiovascular risk is used less frequently than 
it should be17–19, exposing patients with HeFH to persistently elevated 
LDL cholesterol levels when treated with statins, with or without other 
lipid-lowering agents3,4. To be eligible for study participation, investiga-
tors were required to recruit 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 in trials of patients with HeFH. In this setting, administration 
of obicetrapib produced effective lipid lowering and enabled a greater 
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 effects6, two agents (dalcetrapib and evacetrapib) terminated 
due to the finding of futility in clinical outcomes trials7,8 and one agent 
(anacetrapib) with modest cardiovascular benefit but prolonged adi-
pose tissue accumulation10,11. Subsequent analysis of the benefit with 
anacetrapib10 and Mendelian randomization studies9 demonstrated that 
the potential cardiovascular benefit of having less CETP was likely to be 
associated with lower levels of LDL cholesterol and apolipoprotein B, 
rather than higher levels of HDL cholesterol. This prompted a change 
in the development paradigm for CETP inhibitors, which now focuses 
on LDL cholesterol lowering in patients at high cardiovascular risk with 
suboptimal LDL cholesterol control.

A potentially relevant observation is the exploratory finding that 
obicetrapib also reduced levels of lipoprotein(a) at day 84, although this 
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from baseline in LDL cholesterol in patients treated with placebo (n = 118) or 
obicetrapib (n = 236). Error bars represent 95% CIs 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 

in patients treated with placebo (n = 118) or obicetrapib (n = 236). Error bars 
represent 95% CIs. c,d, Waterfall plots reflecting individual percent change in 
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was no longer evident at day 365. Increasing evidence has implicated 
lipoprotein(a) in the causality of atherosclerosis and calcific aortic valve 
disease20. Elevated lipoprotein(a) levels identify patients at high residual 
risk of cardiovascular events, independent of LDL cholesterol, and play 
an important role as a risk enhancer, including in those with HeFH21–25. 
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 in its levels. This 
has led to the development of specific agents that lower lipoprotein(a), 
which are currently being evaluated in clinical trials26–31. Obicetrapib 
has the potential to independently lower levels of both LDL cholesterol 
and lipoprotein(a), similar to other CETP inhibitors32, 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 patients24,33.

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 risk6–8,10. This included the study of dalcetrapib, an agent that 
elevated HDL cholesterol and had no impact on LDL cholesterol8. This 
observation complemented findings from Mendelian randomization 
that identify no association between polymorphisms influencing HDL 
cholesterol levels and cardiovascular risk34. Furthermore, some popula-
tion studies have suggested that extremely high HDL cholesterol levels 
may be associated with an increase in risk35. 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 on lipid subclasses in a large trial of patients with HeFH. The 
finding that obicetrapib treatment resulted in reductions in the circu-
lating concentration of total and 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 a favorable impact 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 an impor-
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 an increase in blood pressure. There was no early evidence of the 
development of new-onset diabetes or worsening of glycemic control, 
similar to observations in a larger 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 
outcomes trials of other CETP inhibitors have suggested a potentially 
protective effect against the development of diabetes and improved 
glycemic control in patients with diabetes at baseline36. Larger and 
longer studies of obicetrapib will further permit investigation of this 
effect. This small study observed no excess rate of cardiovascular 
events in the obicetrapib group.Ta
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Table 3 | Other lipid and lipoprotein parameters

Placebo 
(n = 118)

Obicetrapib 
(n = 236)

Placebo-adjusted changes

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 (−9.1, 11.6) −25.1 (−37.0, −12.8)

Day 84 107.1 ± 34.2 81.4 ± 23.5

  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 ± 27.5

  Median change 5.1 (−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 ± 25.1

  Median change 3.0 (−10.8, 16.4) −22.5 (−36.6, −7.9)

Day 365 107.9 ± 41.5 84.1 ± 26.0

  Median change 0.1 (−12.4, 10.1) −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 93.1 ± 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, 7.1) −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, 11.1) −27.1 (−30.7, −23.4) −33.0 (−39.4, −26.7)

Day 270 153.2 ± 66.2 102.6 ± 49.0

  Median change 2.9 (−11.1, 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 ± 14.7 121.1 ± 31.0

  Median change 0 (−9.8, 10.8) 134.7 (98.5, 164.8)

Day 84 51.4 ± 16.8 122.0 ± 33.7

  Median change 0 (−8.0, 11.1) 135.8 (98.1, 172.5)

  LS mean change 1.3 (−8.7, 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 (−8.1, 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, 16.1) 133.0 (91.9, 172.2)

  LS mean change 6.3 (−5.5, 18.0) 127.7 (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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Several limitations 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 on lipid and lipoprotein parameters 

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

Placebo 
(n = 118)

Obicetrapib 
(n = 236)

Placebo-adjusted changes

Day 84 199.9 ± 61.0 220.0 ± 52.5

  Median change 1.6 (−5.3, 9.5) 9.6 (−3.2, 27.7)

  LS mean change 2.3 (−1.2, 5.9) 12.1 (9.6, 14.6) 9.8 (5.4, 14.1)

Day 180 202.5 ± 62.4 225.7 ± 59.0

  Median change 4.9 (−3.7, 11.0) 11.3 (−4.2, 32.0)

  LS mean change 4.4 (0.4, 8.5) 14.4 (11.6, 17.3) 10.0 (5.1, 14.9)

Day 270 205.8 ± 66.2 221.5 ± 56.8

  Median change 3.1 (−7.3, 15.9) 11.1 (−4.6, 27.6)

Day 365 206.6 ± 77.2 223.4 ± 56.7

  Median change 2.2 (−7.7, 11.1) 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 (−17.7, 25.0) −6.4 (−25.7, 17.7)

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) −1.6 (−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 5.1 (−17.5, 28.6) −3.7 (−24.7, 25.2)

  LS mean change 12.4 (4.2, 20.6) 4.5 (−1.2, 10.1) −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) −4.7 (−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) −5.1 (−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 3.7 (−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) −29.7 (−59.5, −5.4)

  LS mean change 24.4 (−49.0, 97.7) −29.9 (−51.9, −7.9) −54.3 (−131.1, 22.5)

Apolipoprotein A1

Baseline 159.3 ± 27.8 163.0 ± 28.2

Day 84 154.6 ± 27.4 229.5 ± 45.3

  Median change −2.8 (−9.2, 3.2) 42.0 (27.7, 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 (29.1, 60.8)

  LS mean change 3.0 (−1.9, 7.8) 42.6 (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% CI).

Table 3 (continued) | Other lipid and lipoprotein parameters
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further evaluation. In fact, 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-term effects 
of obicetrapib on lipid and lipoprotein parameters to a greater 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 
with elevated 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 to improved cardiovascular outcomes will be determined 
by larger and longer trials that are ongoing. The potential for favorable 
effects on both lipid lowering and a lack of adverse impact on glycemic 
control37 suggests that obicetrapib is a promising agent for treatment 
of patients with HeFH.
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maries, source data, extended data, supplementary information, 
acknowledgements, peer review information; details of author con-
tributions and competing interests; and statements of data and code 
availability are available at https://doi.org/10.1038/s41591-025-04179-4.
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Methods
Trial organization and oversight
The trial design has been previously reported38 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 plan are 
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-
cian representing 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 
data and fidelity 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 a Simon 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 dl−1 
(1.81 mmol l−1), triglyceride less than 400 mg dl−1 (4.52 mmol l−1) and 
an estimated glomerular filtration rate of at least 30 ml min−1 1.73 m−2. 
Exclusion criteria included a history of a cardiovascular event in the 
preceding three months, class III or IV heart failure, homozygous FH, 
uncontrolled hypertension or 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 in a 2:1 fashion 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, procedures included 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-
der was identified by self-report. All patients, investigators, academic 
leadership, the sponsor and the contract research organization were 
blinded to treatment allocation 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 endpoints included 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 endpoints included the (1) percent-
age of patients achieving an LDL cholesterol level less than 40 mg dl−1,  
55 mg dl−1, 70 mg dl−1 and 100 mg dl−1 at days 84 and 365; (2) percentage 
of patients achieving a non-HDL cholesterol level less than 85 mg dl−1, 
100 mg dl−1 and 130 mg dl−1 at days 84 and 365; (3) percentage of patients 
achieving an apolipoprotein B level less than 65 mg dl−1, 80 mg dl−1 
and 130 mg dl−1 at days 84 and 365; (4) percent change from baseline 

in apolipoprotein A1 level at days 84 and 365; (5) percent change from 
baseline in lipoprotein 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 equations39. Measurements of 
cholesterol and triglycerides were performed using enzymatic assay 
(Beckman Coulter), of lipoprotein(a) by immunoturbidometric assay 
(Roche), of apolipoproteins by immunonephelometry (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 
a fixed effect and baseline LDL cholesterol as a covariate. The least 
squares mean and 95% CI for 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 (that is, 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 method40. 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. 
Assuming a 5% dropout rate, 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
The authors declare that all data supporting the findings of this analysis 
are available within the article and its Supplementary Information. 
NewAmsterdam Pharma is 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 an independent review and panel on the basis of scientific 
merit. Researchers can expect a response within 30 business days. 
Access is subject to approval of a research proposal, execution of a data 
sharing agreement and compliance with patient privacy regulations. 
All data provided are anonymized to respect the privacy of patients in 
accordance with GDPR and in line 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. 

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. 

Apo, apolipoprotein; BMI, body mass index; HDL, high-density lipoprotein; 
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).

http://www.nature.com/naturemedicine


Nature Medicine

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

Extended Data Fig. 3 | Change in lipid and lipoprotein parameters. Least 
squares (LS) mean (95% confidence interval) percent change from baseline 
in apolipoprotein B (apoB, upper left panel), non-high-density lipoprotein 
(HDL) cholesterol (upper right panel), HDL cholesterol (lower left panel) and 

triglycerides (lower right panel) in patients treated with placebo or obicetrapib. 
Sample size: n = 118 (placebo), n = 236 (obicetrapib) representing biological 
replicates (individual patients with heterozygous familial hypercholesterolemia 
on maximally tolerated lipid-lowering therapy).
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Extended Data Fig. 4 | Change in lipoprotein(a). Least square (LS) mean (95% 
confidence interval) percent change in lipoprotein(a) in patients treated with 
obicetrapib or placebo (upper left panel) and LS mean placebo-adjusted changes 
in lipoprotein(a) with obicetrapib at days 84 and 365 (upper right panel). 
Waterfall plots demonstrating individual percentage change in lipoprotein(a) 

from baseline in patients treated with placebo or obicetrapib (lower panels). 
Sample size: n = 118 (placebo), n = 236 (obicetrapib) representing biological 
replicates (individual patients with heterozygous familial hypercholesterolemia 
on maximally tolerated lipid-lowering therapy).
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Extended Data Fig. 5 | Trough plasma obicetrapib levels. Median (interquartile 
range) trough plasma obicetrapib levels in patients treated with obicetrapib at 
baseline, days 84, 180 and 365 and at 35 days following the last administration 

of study drug. Sample size: n = 236 (obicetrapib group only). Each data point 
represents median trough plasma concentration from biological replicates 
(individual patients) at specified timepoints.

http://www.nature.com/naturemedicine


Nature Medicine

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

Extended Data Fig. 6 | Percent change in NMR lipoprotein measures. Least 
squares (LS) mean percent change in concentration of lipoprotein subclasses in 
patients treated with placebo or obicetrapib. HDL, high-density lipoproteins; 
IDL, intermediate density lipoproteins; LDL, low-density lipoproteins; VLDL, 

very low-density lipoproteins. Error bars represent 95% confidence intervals. 
Sample size: n = 118 (placebo), n = 236 (obicetrapib) representing biological 
replicates (individual patients with heterozygous familial hypercholesterolemia 
on maximally tolerated lipid-lowering therapy).
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Extended Data Table 1 | NMR lipoprotein parameters

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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