v. 5,n. 5,2025

Acceptance date: 15/01/2025

All content in this magazine is
licensed under a Creative Com-
mons Attribution License. Attri-

bution-Non-Commercial-Non-
@ @@@ Derivatives 4.0 International (CC
BY-NC-ND 4.0).

THE ROLE OF THE
ANGPTL3 PROTEIN
IN LIPOPROTEIN
METABOLISM AND
ITS THERAPEUTIC
POTENTIAL FOR
DYSLIPIDEMIA

Alice Souza Araiijo

Universidade Federal do Vale do
Jequitinhonha e Mucuri (UFV]M)
Teoéfilo Otoni MG

https:// Orcid.org/ 0009-0004-5979-0470

Geovana Vieira

Universidad Nacional de Rosario (UNR)
Rosario - Santa Fe (Argentina)
https://orcid.org/0009-0002-7283-5421

Eldevan Santos de Santana
Universidad Nacional de Rosario (UNR)
Rosario - Santa Fe (Argentina)
https://orcid.org/0009-0004-1186-6608

Vitor Berchol Garbelini

Universidade do Oeste Paulista (UNOESTE)
Jau - SP
https://orcid.org/0009-0005-3698-7614

Marina Buzzetto

Universidade de Caxias do Sul (UCS)
Caxias do Sul- RS
https://orcid.org/0009-0005-7726-0358

Estela Maris Lantmann Rocha
Universidade Positivo (UP), Curitiba - PR
https://orcid.org/0009-0004-9055-4441

Isabelle Tomelin Rothenburg
Universidade Positivo (UP), Curitiba - PR
https://orcid.org/0009-0000-1063-614X

- -


https://orcid.org/0009-0004-5979-0470
https://orcid.org/0009-0002-7283-5421
https://orcid.org/0009-0004-1186-6608
https://orcid.org/0009-0005-3698-7614
https://orcid.org/0009-0005-7726-0358
https://orcid.org/0009-0004-9055-4441
https://orcid.org/0009-0000-1063-614X

Paula Altoé Carvalho

Faculdade de Medicina de Petrépolis - FMP
Petropolis - R]
https://orcid.org/0009-0005-5005-7886

Jessica Louise de Oliveira Lima
Universidade Federal de Pernambuco -
Centro Académico do Agreste (UFPE CAA)
Caruaru - PE
https://Orcid.0rg/0009—0007-7055-4593

Amanda Lima Souza

Universidade Estacio de Sa - Campus Citta (
UNESA)

Rio de Janeiro - R]
https://orcid.org/0009-0001-6652-9746

Willian da Silva

Universidade Federal de Ciéncias da Saude
de Porto Alegre (UFCSPA)

Porto Alegre - RS
https://orcid.org/0009-0008-5048-7888

Priscila de Jesus Santana

Universidad Nacional de Rosario (UNR)
Rosario - Argentina
https://orcid.org/009-0002-5018-1455

Abstract: The ANGPTL3 protein plays a cen-
tral role in lipid metabolism, regulating trigly-
ceride (TG) and LDL-C levels, and is a promi-
sing therapeutic target for the management of
refractory dyslipidemia and high cardiovas-
cular risk. This study reviewed the literature
on the mechanisms of action of ANGPTL3
and advances in therapies based on its inhi-
bition, including agents such as evinacumab,
antisense oligonucleotides (ASOs) and emer-
ging technologies such as gene editing. Thirty
articles published between 2020 and 2024 in
PubMed were selected. The results indicate
that ANGPTL3 inhibition significantly redu-
ces LDL-C and TG levels, promoting bene-
fits in high-risk populations, such as patients
with homozygous familial hypercholesterole-
mia (HoFH). In addition, ANGPTL3-targeted
vaccines and RNA-based therapies show pro-
mise in lipid modulation and cardiovascular
risk reduction. However, challenges such as
accessibility, high cost and lack of longitu-
dinal studies limit their implementation on
a large scale. It is concluded that ANGPTL3
inhibition represents an innovative and effec-
tive therapeutic approach with the potential
to transform the management of severe dysli-
pidemia and reduce the burden of cardiovas-
cular disease. Future studies should focus on
cost-effective strategies, long-term validation
and personalization of interventions, promo-
ting greater accessibility and clinical impact.
Keywords: ANGPTL3, dyslipidemia, lipid
metabolism, precision therapy



https://orcid.org/0009-0005-5005-7886
https://orcid.org/0009-0007-7055-4593
https://orcid.org/0009-0001-6652-9746
https://orcid.org/0009-0008-5048-7888
https://orcid.org/009-0002-5018-1455

INTRODUCTION

Angiopoietin-like protein 3 (ANGPTL3) is
an endogenous inhibitor of lipoprotein lipase
(LPL), playingacentralroleinlipid metabolism
by regulating plasma levels of triglycerides
(TG) and low-density lipoproteins (LDL-C).
Because of its action, ANGPTL3 stands out as
a promising therapeutic target in the control
of dyslipidemia, contributing to the reduction
of cardiovascular risk and the prevention of
serious complications, such as atherosclerosis
(Chen et al., 2021).

Studies indicate that loss-of-function mu-
tations in ANGPTL3 are associated with a
more favourable lipid profile, characterized
by reduced TG and LDL-C concentrations, as
well as a lower risk of cardiovascular events
(Kersten, 2021; Tomlinson et al., 2024). This
evidence reinforces their clinical relevance
and potential for innovative therapies.

Therapeutic advances, including the de-
velopment of monoclonal antibodies and
antisense oligonucleotides, have shown signi-
ficant efficacy in reducing LDL-C and TG, es-
pecially in patients with dyslipidemias that are
difficult to control, such as homozygous fami-
lial hypercholesterolemia and severe hyper-
triglyceridemia (Tokgozoglu; Libby, 2022;
Tomlinson et al., 2024). According to Moha-
med, Mansfield and Raal (2022), ANGPTL3
inhibition is emerging as an innovative appro-
ach to the management of refractory dyslipi-
demias, effectively reducing plasma lipids and
cardiovascular risk. In addition, ANGPTL3
deficiency has been associated with positive
regulation of hepatic metabolism, promoting
greater efficiency in the clearance of TG-rich
lipoproteins (Burks et al., 2024).

Despite advances, significant gaps remain
in the complete understanding of the molecu-
lar mechanisms by which ANGPTL3 influen-
ces lipid metabolism, as well as its relationship
with inherited disorders such as familial com-
bined hyperlipidemia (FCHL). Genetic va-
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riants investigated by Bea et al. (2021) indica-
ted that, although gain-of-function mutations
have not been identified, ANGPTL3 plays a
critical role in regulating lipid metabolism
under complex conditions. Complementarily,
Morelli, Chavez and Santulli (2020) highlight
the ANGPTL3-4-8 trio as a central regulatory
network in lipid metabolism, essential for
modulating plasma lipid levels.

From a clinical point of view, the applica-
tion of emerging technologies, such as gene
editing and RNA-based therapies, offers new
perspectives for the management of refractory
dyslipidemia (Muscoli et al., 2022). Pharma-
cological inhibition of ANGPTL3 has been
shown to be effective not only in reducing
plasma lipids, but also in preventing the pro-
gression of atherosclerotic cardiovascular di-
seases (Chen et al., 2021). These therapeutic
approaches represent a promising alternative,
particularly in scenarios where traditional
pharmacological options are limited or inef-
fective (Tomlinson et al., 2024).

This study aims to analyze the regulatory
role of ANGPTL3 in lipoprotein metabolism,
exploring the mechanisms by which this pro-
tein influences plasma lipid levels and its im-
pact on cardiovascular health. In addition, it
seeks to discuss recent therapeutic advances,
including the development of ANGPTL3 inhi-
bitors and their implications for the manage-
ment of dyslipidemia. The review will address
aspects such as the molecular mechanisms of
action of ANGPTLS3, its genetic relevance and
the clinical potential of emerging therapies in
the context of refractory and high-risk dysli-
pidemias
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METHODOLOGY

This is a literature review developed accor-
ding to the criteria of the PVO strategy, which
stands for: population or research problem,
variables and outcome. This strategy was used
to develop the research question “How does
the ANGPTL3 protein influence lipoprotein
metabolism and what are the therapeutic im-
plications of its inhibition for the treatment of
dyslipidemia?”. The searches were carried out
using the PubMed - MEDLINE (Medical Li-
terature Analysis and Retrieval System Onli-
ne) databases. The search terms were used in
combination with the Boolean terms “AND”,
“OR” or “NOT” (mention which operators
were used), using the following search stra-
tegy: ((ANGPTL3) OR (Angiopoietin-like
Protein 3)) AND (dyslipidemia). From this
search, 323 articles were found, which were
then submitted to the selection criteria. The
inclusion criteria were: articles in English;
published between 2020 and 2024 and whi-
ch addressed the themes proposed for this
research, review-type studies, meta-analysis,
observational studies, experimental studies,
clinical case studies, qualitative research,
quantitative research and descriptive studies.
The exclusion criteria were: duplicate articles,
articles available in abstract form, articles that
did not directly address the proposal studied
and articles that did not meet the other inclu-
sion criteria. After applying the search strate-
gy to the database, a total of 215 articles were
found. After applying the inclusion and ex-
clusion criteria, 30 articles were selected from
the PubMed database to make up this study’s
collection.
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DISCUSSION

The ANGPTL3 protein plays a central role
in the regulation of lipid metabolism, directly
influencing the levels of triglycerides, LDL-
-C and HDL-C. Its inhibition has been wi-
dely investigated as an innovative therapeutic
approach in the management of severe and
refractory dyslipidemia. According to Kim,
Ginsberg and Choi (2022), agents such as evi-
nacumab have shown significant efficacy in
reducing LDL-C in patients with refractory
hypercholesterolemia. This effect is suppor-
ted by studies showing evinacumab’s ability
to lower lipid levels independently of the LDL
receptor Sosnowska et al., 2022).

The therapeutic impact of ANGPTL3 inhi-
bition transcends LDL-C reduction. Thera-
pies such as evinacumab and vupanorsen
offer substantial reductions in triglyceride
and LDL-C levels, making them promising
options for patients with refractory dyslipi-
demia (Kim; Kim, 2023). These benefits are
especially relevant for populations at high
cardiovascular risk, such as individuals with
homozygous familial hypercholesterolemia
(HoFH). According to Kosmas et al. (2022),
evinacumab demonstrated high efficacy in re-
ducing LDL-C (~50%) in patients with HoFH,
including those with LDL receptor null muta-
tions.

In addition, ANGPTL3 inhibition has been
investigated in different population contexts.
According to Ginsberg and Goldberg (2023),
ANGPTL3 inhibition and its interaction with
ANGPTLS stand out as complementary stra-
tegies for modulating lipid metabolism in
patients with mixed dyslipidemia. According
to Moon, Kim and Choi (2022), the role of
lipoprotein lipase (LPL), modulated by AN-
GPTL3, reinforces its relevance as a therapeu-
tic target, promoting significant reductions in
triglycerides.
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Another important advance is in vaccines
targeting ANGPTL3. For Fukami et al. (2021),
these vaccines have shown a positive impact
in experimental models, demonstrating re-
ductions in LDL-C and triglycerides, as well
as attenuation in the formation of atheros-
clerotic plaques. Similarly, Kaewkrasaesin et
al. (2021) explored the associations between
ANGPTL3, ANGPTLS and lipid biomarkers,
indicating that these targets may vary in effi-
cacy depending on factors such as gender and
obesity.

The emergence of RNA-based therapies,
such as antisense oligonucleotides (ASOs)
and siRNAs, offers a new perspective for the
management of dyslipidemia. According to
Kim and Choi (2022), these agents demons-
trate robust efficacy in reducing lipid levels,
while Makhmudova et al. (2024) point out
that technologies such as siRNA offer additio-
nal benefits, such as greater durability and sa-
fety. These advances are reinforced by genetic
studies. Landfors et al. (2024), reinforce that
the reduction of ANGPTL3 is directly asso-
ciated with lower cardiovascular risks and a
more favorable lipid profile.

In addition, evinacumab has been shown
to be effective in specific clinical studies. Ac-
cording to Reeskamp et al. (2021), the drug
accelerates the clearance of LDL apoB, pro-
moting significant reductions in LDL-C, even
in patients with HoFH. Vaccines against AN-
GPTL3 remain under investigation as com-
plementary strategies in the management of
refractory dyslipidemia, according to Fukami
et al. (2021).

In addition, recent studies have explored
the impact of ANGPTL3 inhibition in diffe-
rent populations and contexts. (2021), AN-
GPTL3 and ANGPTLS levels correlate spe-
cifically with atherogenic lipid biomarkers,
varying with gender and obesity status. These
findings reinforce the need for personalized
therapeutic strategies.
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Another relevant aspect is the impact of
emerging therapies on long-term cardiovas-
cular risk. Ward, Chan and Watts (2022) point
out that the combination of ANGPTL3 inhi-
bitors with other therapeutic targets, such as
apoC-III, provides additional benefits in the
management of severe hypertriglyceridemia,
representing a multifaceted approach to redu-
cing the risk of metabolic complications.

In addition, gene editing has emerged as an
innovative solution. According to Bellosta et
al. (2023), technologies such as CRISPR-Cas9
offer transformative potential for treating se-
vere genetic conditions such as HoFH. These
advances are complemented by RNA-based
therapies such as Inclisiran, which demons-
trate sustained efficacy and favorable safety,
according to Macchi et al. (2019).

According to Dingman et al. (2024), evina-
cumab also stands out for promoting rapid re-
ductions in LDL-C levels, with effects obser-
ved as early as the second week of treatment
in patients with homozygous familial hyper-
cholesterolemia. The efficacy of this therapy
is particularly relevant in pediatric and young
adult patients.

The impact of these therapies is also re-
flected in the context of accessibility and
cost-effectiveness. Tromp, Stroes and Hovin-
gh (2020) emphasize that cost-effectiveness
analysis is essential to optimize the clinical
impact of emerging technologies such as anti-
sense oligonucleotides and siRNAs.

Finally, Mendelian randomization analyses
reinforce the role of ANGPTL3 as a central
therapeutic target. According to Landfors et
al. (2024), genetic reduction of ANGPTLS3 is
associated with a lower incidence of cardio-
vascular disease, reinforcing the clinical vali-
dity of targeted therapies.

On the other hand, challenges related to
accessibility and cost remain. Nurmohamed,
Dallinga-Thie and Stroes (2020), warn that
the high costs of these therapies may restrict
their clinical application, reinforcing the im-
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portance of advances in cost-effectiveness.
For Bellosta et al. (2023), gene editing, inclu-
ding CRISPR-Cas9, offers a potential solution
for severe genetic conditions such as HoFH.

According to Rosenson (2021), ANGPTL3
inhibition with evinacumab offers an effective
solution for reducing LDL-C levels, particular-
ly in patients refractory to conventional thera-
pies such as statins and PCSK9 inhibitors.

According to Landmesser et al. (2020), nu-
cleic acid-based therapies, such as ASOs and
siRNAs, have the potential to modulate speci-
fic therapeutic targets, such as ANGPTL3 and
apoC-III, providing a precision approach to
the treatment of dyslipidemia.

In short, ANGPTL3 inhibition has become
a central approach in the management of com-
plex dyslipidemias. Reviewed studies show its
impact on reducing triglycerides, LDL-C and
cardiovascular risk. However, challenges rela-
ted to accessibility and long-term validation re-
main, requiring continuous efforts in research
and innovation to overcome these limitations.

FINAL CONSIDERATIONS

The ANGPTL3 protein stands out as a cen-
tral regulator of lipid metabolism, directly
influencing triglyceride, LDL-C and HDL-C
levels. This study reviewed the relevance of
ANGPTL3 in the context of dyslipidemias,
emphasizing its inhibition as a promising the-
rapeutic approach for refractory and high car-
diovascular risk conditions such as homozy-
gous familial hypercholesterolemia (HoFH).
Evidence indicates that agents such as evina-
cumab and antisense oligonucleotides (ASOs)
are highly effective in reducing plasma lipids,
demonstrating significant potential for impro-
ving metabolic and cardiovascular outcomes.

However, despite therapeutic advances,
important challenges remain. The limited
accessibility and high costs of new therapies
restrict their large-scale clinical application,
while the lack of robust longitudinal studies
makes it difficult to validate their long-term
efficacy and safety. In addition, factors such
as inter-individual variability in therapeutic
response and the need for personalized stra-
tegies reinforce the relevance of investigating
the molecular and genetic mechanisms that
regulate ANGPTL3.

Advances in emerging technologies, such
as gene editing and RNA-based therapies, of-
fer promising prospects for the management
of severe dyslipidemia. Tools such as CRIS-
PR-Cas9 and Inclisiran stand out for their po-
tential to treat severe genetic conditions in a
lasting and effective way. In addition, vaccines
targeting ANGPTL3 are being investigated as
alternatives to improve lipid control and miti-
gate cardiovascular risk.

Finally, ANGPTL3 inhibition has been
consolidated as an innovative and multiface-
ted therapeutic approach for the management
of dyslipidemia, with significant impacts on
the reduction of plasma lipids and the risk of
cardiovascular complications. Future research
should prioritize cost-benefit optimization,
long-term validation and personalization of
interventions, enabling the widespread imple-
mentation of these strategies in clinical prac-
tice. This line of research has the potential
to transform the treatment of dyslipidemia,
contributing to improving quality of life and
reducing the burden of cardiovascular disease
in high-risk populations.
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