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GENERAL DISCUSSION

The increasing prevalence of metabolic syndrome and associated complications calls
for different approaches than lifestyle interventions alone. The use of preclinical
models allows for the investigation of molecular and pathophysiological mechanisms
that can be targeted for pharmacological intervention. This thesis described a variety
of preclinical studies that focus on (I) metabolic dysfunction-associated steatotic liver
disease (MASLD) and (II) atherosclerosis with the goal of better understanding,
preventing and treating complications that result from metabolic overload.

1. Metabolic syndrome: focus on MASLD

Implementation of lifestyle changes remains the preferred approach for preventing
development of metabolic complications, yet often prove difficult to sustain and may
result in weight cycling, which is generally considered unfavorable for effectively
reducing such complications. Nevertheless, literature on weight cycling remains
controversial, largely due to the absence of a standardized definition of weight
cycling, which complicates comparisons across studies. Therefore, in Chapter 2,
we evaluated the effects of repeated weight cycling under controlled conditions in
obese Ldlr-/-Leiden mice. Contrary to common assumptions, we found that repeated
weight cycling did not have negative effects and instead we observed improvements
in parameters such as plasma lipids and hepatic inflammation when compared to a
continuous diet high in fat and sugar. These results challenge the assumption that
repeated weight cycling is inherently harmful. Our study provides mechanistic
insights into how metabolic flexibility may be preserved despite fluctuations in body
weight. Furthermore, these results raise questions about the clinical emphasis on
weight stability as a primary goal, and whether a more nuanced approach that
considers metabolic markers rather than weight alone might be more appropriate.
Although the controlled environment of preclinical studies is advantageous for
isolating weight cycling as a single variable, it also limits the extent to which findings
canbe generalized to real-world scenarios. In humans, metabolic health is influenced
by a complex interplay of factors including for example physical activity levels,
psychological well-being, genetic polymorphisms, but also pharmacological
treatments. These elements are excluded in preclinical studies but may influence the
effects of weight cycling in less predictable ways. Nevertheless, by isolating weight
cycling, this study contributes valuable mechanistic insight and supports the notion
that the metabolic consequences of weight cycling are context-dependent rather
than universally detrimental.

While weight cycling may offer transient metabolic benefits, it remains less
favorable than adapting and maintaining a consistent healthy lifestyle. However,
when lifestyle interventions are no longer feasible, pharmacological interventions
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become a necessary step to improve metabolic health and mitigate associated
complications. For treatment of the hepatic manifestation of metabolic syndrome,
1.e. MASLD, several therapeutic strategies have been developed. Although many of
these interventions show significant benefits in reducing hepatic steatosis and
inflammation, they frequently fail to reverse hepatic fibrosis that manifests in later
stages of the disease. Notably, several compounds that demonstrated promising
anti-fibrotic effects in preclinical studies have ultimately failed in clinical trials.
Importantly, preclinical models should not only replicate end-stage pathology but
also reflect the dynamic progression of MASLD to ensure translational relevance.
Inadequate disease modeling may lead to false-positive outcomes during drug
development. The use of Ldlr-/-.Leiden mice on a diet high in fat and sugar content
closely reflects human MASLD, replicating key metabolic features such as obesity,
insulin resistance, hyperlipidemia, liver histopathology and underlying metabolic
pathwaysl. In a previous study using the same model-diet combination, a gene
expression signature consisting of 232 differentially expressed genes (DEGs) was
identified that reflected profibrotic processes prior to the onset of histological
fibrosis2. In Chapter 3, we demonstrated that short-term interventions changed this
gene signature in response to three distinct experimental and registered drugs and
accurately predicted their long-term efficacy on histological fibrosis. This approach
enables rapid screening of novel therapeutic candidates for MASLD-related fibrosis
in short-term studies, offering a powerful tool to accelerate drug development and
optimize combination therapies. To build on these findings, future research should
investigate whether this fibrogenic gene signature can differentiate between
compounds that merely halt fibrosis progression and those that actively reverse it, a
distinction that holds significant clinical relevance for long-term outcomes in patients
with MASLD.

Recent advances have been made in targeting fibroblast growth factor 21 (FGF21)
signaling, showing great potential in not only mitigating hepatic steatosis and
inflammation, but fibrosis as well. Mechanistically, the hepatokine FGF21 acts
throughthe receptor complex comprised of the FGF receptor 1c (FGFRI1C) and B-klotho
(KLB), yet its beneficial effects on obesity, blood sugar and plasma lipids are limited by
rapid clearance from the circulation. In Chapter 4, we evaluated the therapeutic
potential of bFKBI, a novel antibody with a long half-life that was designed to mimic
FGF21 by specifically targeting and activating both FGFRIC and KLB. This targeted
approach led to notable metabolic improvements in diet-induced obese Ldlr-/-.Leiden
mice, including reduced adipocyte size and adipose tissue inflammation and
induction of white adipose tissuebrowning. Inthe liver, bFKBI significantly alleviated
steatosis and inflammation, and although fibrosis remained unchanged, collagen
deposition was reduced and profibrotic transcriptional activity broadly suppressed.
Additionally, bFKBI markedly decreased atherosclerotic plaque size and severity.
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The findings from this study highlight the potential of targeting FGF21 signaling as a
systemic strategy for treating MASLD and broader metabolic syndrome, with
beneficial effects extending beyond the liver to adipose tissue and vascular health.
Currently, several FGF21 analogues are undergoing clinical evaluation for the
treatment of MASLD. Notably, the bivalent Fc-FGF21 analogue efruxifermin
demonstrated both MASH resolution and fibrosis improvement in the phase 2b
HARMONY trial3 and results of the phase 3 SYNCHRONY trials are expected in the
upcoming years. Similarly, pegozafermin, a glycopegylated FGF21 analogue, showed
significant efficacy in reducing hepatic steatosis and fibrosis in its own phase 2b study#
and has now progressed into phase 3 evaluation in the ENLIGHTEN program
(NCT06318169). In light of our own study, which demonstrated broad metabolic
benefits of an FGF21 mimetic, these clinical results further support FGF21 as an
interesting strategy to address metabolic complications, with particular relevance
to MASLD.

In recent years, glucagon-like peptide-1 (GLP-1) receptor agonists, such as
semaglutide, have gained significant attention beyond their initial indication for
type 2 diabetes. Initially approved for glycemic control, semaglutide was later
recognized for its potent weight-lowering effects, ultimately becoming one of the first
pharmacological agents approved for obesity treatment. This shift has catalyzed a
surge in research exploring its broader metabolic effects, including those on
MASLD. By mimicking GLP-1, semaglutide enhances insulin sensitivity, delays
gastric emptying and promotes satiety, mechanisms that all contribute to its efficacy
in weight reduction and metabolic regulation. Chapter 5 of this thesis explored the
effects of semaglutide in diet-induced Ldlr-/-.Leiden mice. In this model, while
semaglutide had strong beneficial effects on hepatic steatosis and inflammation,
it failed to reduce hepatic fibrosis after 12 weeks of intervention. However, more
detailed digital pathology revealed significant beneficial effects of semaglutide on
the degree of collagen fiber reticulation, indicative of reduced complexity of the
fibrotic network. Additionally, we found that semaglutide predominantly reversed
expression of genes involved in profibrotic processes. Possibly, a longer treatment
duration would have resulted in fibrosis improvements as well. Interestingly, during
the course of carrying out and writing this thesis, semaglutide received accelerated
approval from the U.S. Federal Drug Administration (FDA) for the treatment of
patients with MASH with moderate-to-advanced fibrosis. This decision was based on
the ongoing phase 3 ESSENCE trial (NCT04822181), which demonstrated significant
histological improvements, including resolution of steatohepatitis and reductions
in hepatic fibrosis®.

Although semaglutide and other GLP-1 receptor agonists are highly effective in
promoting weight loss and improving metabolic parameters, concerns have been
raised regarding their long-term effects. In particular, the rapid and substantial
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weight reduction often includes a loss of lean body mass, which raises concerns about
the preservation of muscle health over time. To address this, Chapter 6 explored
the hypothesis that combining semaglutide treatment with exercise could mitigate
muscle loss while retaining the metabolic benefits. To this end, we performed a
comprehensive study in Ldlr-/-Leiden mice in which we studied the effects of
combining semaglutide with exercise on metabolic, adipose, muscle, liver and
vascular parameters. Combination treatment reduced fat mass and lean mass as well,
but to a lesser extent than semaglutide intervention alone. Interestingly, combination
treatment significantly improved muscle function and diameter of gastrocnemius
myofibers, while these parameters were not affected by semaglutide or exercise
alone. Furthermore, the combination of semaglutide and exercise improved insulin
sensitivity, plasma lipids, adipose tissue inflammation, liver steatosis and inflammation
and atherosclerotic lesion area. These results were further substantiated at the
transcriptomics level, with synergistic effects of combination intervention on the
activation of pathways involved in mitochondrial function, glucose metabolism and
inflammation resolution. The results from this study demonstrate that semaglutide-
induced weight loss should be combined with exercise in order to counteract negative
effects on muscle. This study provides compelling evidence that lifestyle interventions
can enhance efficacy of pharmacological interventions and mitigate their adverse
effects. This approach should therefore be considered to optimize outcomes in
patients with metabolic syndrome.

Statins are indicated for the primary and secondary prevention of CVD, owing
to their function in inhibiting the rate-limiting enzyme in the cholesterol synthesis
pathway. Consequently, they are indicated for patients with one or more CV risk
factors, such as dyslipidemia, diabetes or hypertension. Moreover, statins not only
lower CV mortality but reduce all-cause mortality as well6. Therefore, in Chapter 7,
we investigated how atorvastatin affects MASLD development and explored
underlying mechanisms. In APOE*3-Leiden mice on a Western-type diet, atorvastatin
significantly improved hepatic steatosis, inflammation and fibrosis. Atorvastatin
strongly reduced the formation of cholesterol crystals, thereby reducing induction of
the NLR family pyrin domain containing 3 (NLRP3) inflammasome. Elevated hepatic
cholesterol levels are known to exert a pro-inflammatory effect, which contributes to
MASLD progression’8. The strong anti-inflammatory effects of atorvastatin were
further substantiated at the transcriptomics level. Atorvastatin is widely used in the
clinic to improve dyslipidemia and reduce CV risk and with this study we provide
rationale for statins to be prescribed to reduce existing MASLD and additional
cardiovascular risk, and to prevent progression into MASH in a broad population of
dyslipidemic patients. Furthermore, recent meta-analyses in MASLD patients
underscore the beneficial effects of statin use on liver enzymes and liver histology®
as well as in reducing overall and cancer-related mortality©.
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1.1 Recent advances in the treatment of MASLD

During the time the experiments and writing of this thesis were carried out, one
compound was approved for the treatment of MASLD and MASLD-associated fibrosis.
Resmetirom is a selective thyroid hormone receptor B (THR-B) agonist that enhances
mitochondrial B-oxidation, which reduces lipid accumulation in the liver while
concomitantly modulating inflammatory and fibrotic pathways. In the pivotal
MAESTRO-NASH phase 3 trial (NCT03900429), resmetirom intervention resulted in
resolution of MASH and at least one stage improvement in hepatic fibrosis compared
to placeboll. As a result, the drug received approval by the U.S. FDA in March 2024
and by the European Medicines Agency (EMA) in August 2025, making it the
first drug approved for treatment of MASLD. Resmetirom has also been tested in
Ldlr-/-Leiden mice, where it reduced plasma LDL-C and MASLD!2, in line with the
MAESTRO-NASH trial and indicating the translational value of the model.

The therapeutic landscape for MASLD is rapidly evolving, with several
promising compounds now emerging. For example, the fatty acid synthase inhibitor
denifanstat is currently under investigation in the FASCINATE-3 phase 3 clinical trial
(NCT06594523). Phase 2 data on denifanstat have shown promising effects on hepatic
steatosis, inflammation and fibrosis!3. Furthermore, as previously mentioned,
additional compounds targeting distinct pathways are in development as well,
including FGF21 analogues and GLP-1 analogues. Moreover, dual and triple GLP-1/GIP
(glucose-dependent insulinotropic polypeptide)/glucagon receptor agonists are
gaining traction as next generation pharmacological interventions, building on the
success of single GLP-1 analogues and expanding their potential to address MASLD
alongside their weightreducing benefits. Icosabutate, a FFARI/FFAR4 agonist,
has also shown encouraging anti-fibrotic effects in the phase 2b ICONA trial, with
significant improvements in liver fibrosis observed through both conventional and
Al-assisted histological assessments, despite not meeting its primary endpoint!4.
With growing insights into the pathophysiology of MASLD, new therapeutic
targets continue to be identified. The approval of resmetirom and semaglutide,
the advancement of denifanstat and the repurposing of GLP-1 analogues represent
major milestones in reshaping the treatment landscape for MASLD.

2. Metabolic syndrome: focus on atherosclerosis

Cardiovascular disease remains the primary cause of mortality worldwide and is the
main cause of death in patients with MASLD!S. There is a strong association between
intensive lipid lowering and better CV outcomes!®.7, which has resulted in the “lower
the better” principle for reducing LDL-C and non-HDL-C. This principle is supported
by extensive evidence showing that each incremental reduction in atherogenic
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lipoproteins, particularly non-HDL-C, is associated with a proportional decrease in
cardiovascular risk, without a clear lower threshold beyond which no further benefit
is observed!8. Evidence from the ODYSSEY OUTCOMES trial demonstrated that
patients with a recent acute coronary syndrome and that achieved very low LDL-C
levels by intervention with alirocumab and statins had significantly lower incidence
of major adverse CV events compared to patients on statins alone!8. Currently, there
are many lipid-lowering agents that, alone or in combination, result in substantial
lipid lowering. However, it should be kept in mind that there is considerable
inter-patient variability in response to these various agents, therefore necessitating
close monitoring of treatment efficacy. Low-intensity statin intervention is the first
line of approach in managing plasma lipids. However, many patients develop adverse
effects or do not reach target levels. In this case, high-intensity statins, other pharmaco-
logical agents or combination therapies should be considered.

Since the discovery of PCSK9 as regulator of LDL receptor membrane expression,
strong advances have been made to target this process and improve plasma lipids.
Currently, the PCSK9 inhibitors evolocumab and alirocumab are in clinical use and
reduce LDL-C levels by ~60%1°22, These monoclonal antibodies are, however,
relatively expensive, need to be injected every 2 or 4 weeks and therefore application
to a large range of patients is less feasible. In Chapter 8, we evaluated the effects of a
novel PCSK9 inhibitory peptide alone and in combination with evinacumab in
APOE*3-Leiden.CETP mice. Treatment with this PCSK9 inhibitory peptide alone
and with the ANGPTL3 inhibitor evinacumab resulted in significant improvements
in plasma cholesterol and triglycerides, which resulted in an almost complete
nullification of atherosclerosis development in these mice. This peptide-based
approach offers a more cost-effective and scalable approach to PCSK9 inhibition.
Other approaches to PCSK9 inhibition show similar beneficial effects. The small
interfering RNA molecule inclisiran inhibits PCSK9 synthesis and has been shown in
phase 3 clinical trials to lower LDL-C levels by approximately 50%23. Inclisiran is
administered via subcutaneous injection with a follow-up dose after three months
and subsequently maintenance doses every six months. Its long-acting profile makes
it a promising alternative for more classical PCSK9 monoclonal antibodies.
The primary outcomes of two clinical trials (NCT03705234 and NCT05030428) are
expected in 2026 and 2027, in which will be investigated whether LDL-C reduction
with inclisiran translates into fewer major adverse CV events in patients with CVD.
In this context, both the PCSK9 inhibitory peptide described here and inclisiran
exemplify emerging, cost-effective alternatives to monoclonal antibodies, with the
potential to broaden access to PCSK9-targeted therapies for a wider patient population.

In Chapter 9, we evaluated the mechanism of action underlying the lipid-lowering
effects of obicetrapib and ezetimibe, and how these effects influence atherosclerosis
development. Given its central role in cholesterol metabolism, cholesteryl ester
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transfer protein (CETP) represents an interesting target for therapeutic intervention.
Historically, several CETP inhibitors, including anacetrapib, torcetrapib, dalcetrapib
and evacetrapib, failed to reach clinical application due to limited efficacy or adverse
side effects24-27, Obicetrapib is a next-generation CETP inhibitor that has demonstrated
strong lipid-lowering effects in both clinical settings and here in APOE*3-Leiden.
CETP mice. However, the precise mechanism of action driving these effects remained
incompletely understood. Our findings show that obicetrapib, in combination
with ezetimibe, reduces non-HDL-C levels by upregulating hepatic LDL receptor
expression, thereby enhancing VLDL clearance from the circulation. This synergistic
action contributes to a more favorable lipid profile and effectively slows athero-
sclerosis progression. Notably, when added to atorvastatin therapy, this combination
induces aggressive lipid lowering, leading to regression of advanced atherosclerotic
lesions and even curing pre-existent lesions. The latter is of particular importance in
the CVD patient population, as treatment is typically initiated after atherosclerosis is
already in advanced stages. As mentioned before, obicetrapib has been shown in
the clinic to improve lipid levels28-32 and is currently under investigation for treatment
of dyslipidemia and CVD. It is being studied in a phase 3 clinical trial (NCT05202509)
to assess its potential to reduce occurrence of major cardiovascular events in
patients with atherosclerotic CVD33. Additionally, the phase 3 REMBRANDT trial
(NCT06305559) is investigating the effects of obicetrapib and ezetimibe on coronary
plaque characteristics in at-risk patients34. In the APOE*Leiden.CETP mouse model,
the lipid-lowering effects of obicetrapib and ezetimibe closely reflected those observed
in humans, suggesting that similar benefits may be expected in these ongoing clinical
studies. Results from these trials are anticipated in the coming years.

3. Concluding remarks and future perspectives

Despite significant progress in understanding the pathophysiology of MASLD and
CVD, many patients remain at (residual) risk. The studies presented in this thesis
highlight the need for strategies that combine lifestyle modifications with pharmaco-
logical interventions or multiple pharmacological interventions to address the
complex and multifactorial nature of metabolic syndrome. Recent therapeutic
advances in the field of MASLD, such as FGF21 analogues, GLP-1 receptor agonists and
THR-B agonists highlight the growing recognition of the liver as a central organ in
metabolic regulation. In parallel, the development of more accessible PCSK9
inhibitors and more efficacious and safe CETP inhibitors offers promising strategies
for mitigating CV risk as well.
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Preclinical models that accurately reflect disease development as it is observed
in humans are particularly valuable for investigating the mechanisms of action
behind novel (combinations of) pharmacological interventions. We have explored
several strategies to help improve liver as well as cardiovascular health in the context
of metabolic syndrome. Novel strategies that aim at preventing or treating MASLD or
atherosclerosis should not be limited to the liver or vasculature only, but rather
should focus on dysmetabolism and inflammation across multiple organ systems that
affect overall metabolic status. Preclinical studies are ideal to study drugs more
mechanistically and holistically, taking into account the body as an integrated system
rather than isolated parts of the whole. Moreover, existing drugs developed for other
indications could be repurposed towards metabolic complications, which for example
we did by using statins for treatment of MASLD. More attention should also be paid to
combining pharmacological interventions. Targeting complementary mechanisms
with different drugs, such as obicetrapib with ezetimibe, can enhance efficacy and
result in more aggressive lipid lowering. Nevertheless, despite these pharmacologi-
cal advances, lifestyle changes remain essential for achieving sustained benefits and
mitigating long-term adverse effects, such as sarcopenia.

This thesis described multiple intervention strategies with potential to treat the
hepatic and cardiovascular complications of metabolic syndrome. With metabolic
syndrome increasingly recognized as a systemic condition rather than a collection of
isolated components, the field is now well-positioned to pursue more integrated and
targeted therapeutic approaches. However, continued research is essential to refine
these strategies, address remaining knowledge gaps, and ensure that emerging
treatments translate into meaningful, long-term benefits for patients with MASLD
and cardiovascular disease.

268



GENERAL DISCUSSION

4. References

10.

1L

12.

15.

16.

17.

18.

19.

20.

21.

Vanden Hoek AM, Verschuren L, Worms N, et al. A Translational Mouse Model for NASH with Advanced
Fibrosis and Atherosclerosis Expressing Key Pathways of Human Pathology. Cells. 2020;9(9).

Van Koppen A, Verschuren L, Van den Hoek AM, et al. Uncovering a Predictive Molecular Signature for
the Onset of NASH-Related Fibrosis in a Translational NASH Mouse Model. Cell Mol Gastroenterol Hepatol.
2018;5(1):83-98.

Harrison SA, Frias JP, Neff G, et al. Safety and efficacy of once-weekly efruxifermin versus placebo in
non-alcoholic steatohepatitis (HARMONY): a multicentre, randomised, double-blind, placebo-controlled,
phase 2b trial. Lancet Gastroenterol Hepatol. 2023;8(12):1080-1093.

LoombaR, Sanyal A], Kowdley KV, etal. Randomized, Controlled Trial of the FGF21 Analogue Pegozafermin
inNASH. N Engl ] Med. 2023;389(11):998-1008.

Sanyal AJ, Newsome PN, Kliers I, et al. Phase 3 Trial of Semaglutide in Metabolic Dysfunction-Associated
Steatohepatitis. N Engl ] Med. 2025;392(21):2089-2099.

Nowak MM, Niemczyk M, Florczyk M, Kurzyna M, Paczek L. Effect of Statins on All-Cause Mortality in
Adults: A Systematic Review and Meta-Analysis of Propensity Score-Matched Studies. J Clin Med.
2022;11(19):5643.

HeY,ChenY, Qian S, et al. Immunopathogenic mechanisms and immunoregulatory therapies in MASLD.
Cell Mol Immunol. 2025;22(10):1159-1177.

Mueller AM, Kleemann R, Gart E, et al. Cholesterol Accumulation as a Driver of Hepatic Inflammation
Under Translational Dietary Conditions Can Be Attenuated by a Multicomponent Medicine. Front
Endocrinol (Lausanne). 2021;12:601160.

Boutari C, Pappas PD, Anastasilakis D, Mantzoros CS. Statins’ efficacy in non-alcoholic fatty liver disease:
A systematic review and meta-analysis. Clin Nutr. 2022;41(10).

Ng CH, Teng MLP, Chew NWS, et al. Statins decrease overall mortality and cancer related mortality but
are underutilized in NAFLD: a longitudinal analysis of 12,538 individuals. Expert Rev Gastroenterol
Hepatol. 2022;16(9):895-901.

Harrison SA, Bedossa P, Guy CD, et al. A Phase 3, Randomized, Controlled Trial of Resmetirom in NASH
with Liver Fibrosis. N Engl ] Med. 2024;390(6):497-509.

Gart E, Van Duyvenvoorde W, Van Trigt N, Kleemann R, Stokman G, Morrison MC. Resmetirom protects
against dietinduced MASLD and reduces atherosclerosis development in obese LDLR-/-Leiden mice. In:
Poster Presentation AASLD THU-294. ; 2024:S595-S596.

Loomba R, Bedossa P, Grimmer K, et al. Denifanstat for the treatment of metabolic dysfunction-associated
steatohepatitis: a multicentre, double-blind, randomised, placebo-controlled, phase 2b trial. Lancet
Gastroenterol Hepatol. 2024;9(12):1090-1100.

Harrison SA, Alkhouri N, Ortiz-Lasanta G, et al. A phase IIb randomised-controlled trial of the FFAR1/
FFAR4 agonist icosabutate in MASH. ] Hepatol. 2025;83(2):293-303.

Martinez-Arranz I, Bruzzone C, Noureddin M, et al. Metabolic subtypes of patients with NAFLD exhibit
distinctive cardiovascular risk profiles. Hepatology. 2022;76(4):1121-1134.

DeLemosJA, Blazing MA, Wiviott SD, et al. Early intensive vs a delayed conservative simvastatin strategy
in patients with acute coronary syndromes: Phase Z of the A to Z trial. JAMA. 2004;292(11):1307-1316.

Ray KK, Cannon CP, McCabe CH, et al. Early and late benefits of high-dose atorvastatin in patients with acute
coronary syndromes: Results from the PROVE IT-TIMI 22 trial. ] Am Coll Cardiol. 2005;46(8):1405-1410.
Schwartz GG, Szarek M, Bhatt DL, et al. Transiently achieved very low low-density lipoprotein cholesterol
levels by statin and alirocumab after acute coronary syndrome are associated with cardiovascular risk
reduction: the ODYSSEY OUTCOMES trial. Eur Heart J. 2023;44(16):1408-1417.

Sabatine MS, Giugliano RP, Wiviott SD, et al. Efficacy and Safety of Evolocumab in Reducing Lipids and
Cardiovascular Events. N Engl ] Med. 2015;372(16):1500-1509.

Robinson JG, Farnier M, Krempf M, et al. Efficacy and Safety of Alirocumab in Reducing Lipids and
Cardiovascular Events. N Engl ] Med. 2015;372(16):1489-1499.

Sabatine MS, Giugliano RP, Keech AC, et al. Evolocumab and Clinical Outcomes in Patients with
Cardiovascular Disease. N Engl ] Med. 2017;376(18):1713-1722.

269



CHAPTER 10

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

270

Schwartz GG, Steg PG, Szarek M, et al. Alirocumab and Cardiovascular Outcomes after Acute Coronary
Syndrome. N Engl ] Med. 2018;379(22):2097-2107.

Ray KK, Wright RS, Kallend D, et al. Two Phase 3 Trials of Inclisiran in Patients with Elevated LDL
Cholesterol. N Engl ] Med. 2020;382(16):1507-1519.

Barter PJ, Caulfield M, Eriksson M, et al. Effects of Torcetrapib in Patients at High Risk for Coronary
Events. N Engl ] Med. 2007;357(21):2109-2122.

Schwartz GG, Olsson AG, Abt M, et al. Effects of Dalcetrapib in Patients with a Recent Acute Coronary
Syndrome. N Engl] Med. 2012;367(22):2089-2099.

Lincoff AM, Nicholls SJ, Riesmeyer ]S, et al. Evacetrapib and Cardiovascular Outcomes in High-Risk
Vascular Disease. N Engl ] Med. 2017;376(20):1933-1942.

Bowman L, Hopewell JC, Chen F, et al. Effects of Anacetrapib in Patients with Atherosclerotic Vascular
Disease. N Engl ] Med. 2017;377(13):1217-1227.

Ballantyne CM, Ditmarsch M, Kastelein JJP, et al. Obicetrapib plus ezetimibe as an adjunct to high-intensity
statin therapy: A randomized phase 2 trial. ] Clin Lipidol. 2023;17(4):491-503.

Ford J, Lawson M, Fowler D, et al. Tolerability, pharmacokinetics and pharmacodynamics of TA-8995, a
selective cholesteryl ester transfer protein (CETP) inhibitor, in healthy subjects. Br J Clin Pharmacol.
2014;78(3):498-508.

Hovingh GK, Kastelein JJP, Van Deventer SJH, et al. Cholesterol ester transfer protein inhibition by
TA-8995 in patients with mild dyslipidaemia (TULIP): a randomised, double-blind, placebo-controlled
phase 2 trial. Lancet (London, England). 2015;386(9992):452-460.

Nicholls §J, Ditmarsch M, Kastelein JJ, et al. Lipid lowering effects of the CETP inhibitor obicetrapib in
combination with high-intensity statins: a randomized phase 2 trial. Nat Med. 2022;28(8):1672-1678.

Van Capelleveen JC, Kastelein JJP, Zwinderman AH, et al. Effects of the cholesteryl ester transfer protein
inhibitor, TA-8995, on cholesterol efflux capacity and high-density lipoprotein particle subclasses. ] Clin
Lipidol. 2016;10(5):1137-1144.e3.

Cardiovascular Outcome Study to Evaluate the Effect of Obicetrapib in Patients with Cardiovascular Disease
(PREVAIL).; 2024. https://clinicaltrials.gov/study/NCT05202509

McCarthy CP, Ballantyne CM, Blankstein R, et al. Rationale and design of the REMBRANDT trial: A phase
3 study to evaluate the effect of obicetrapib/ezetimibe on coronary plaque characteristics. Am Heart J.
2025;290:325-338.



GENERAL DISCUSSION

271



