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Background: Cardiovascular diseases are predominant health conditions across
the world due to their rising prevalence and association with several disorders.
Inclisiran, a small interfering RNA (siRNA) therapy, lowers low density lipoproteins
cholesterol (LDL-C) by targeting proprotein convertase subtilisin/kexin type 9
(PCSK9). Its exact role in cardiovascular diseases is not fully understood.

Aim: This review examines current usage of Inclisran for cardiovascular diseases.

Method: A detailed search of Clinicaltrials.gov was conducted to identify relevant
studies that investigated heart diseases using Inclisran. Data on study design,
sample size, intervention details, and outcomes related to Inclisran were
extracted and analyzed.

Results: As of 30 December 2024, there were 92 clinical trials on involving inclisiran
found at clinicaltrials.gov. The investigation focused on studies that used inclisiran for
cardiovascular diseases and found that limited clinical trials were identified with
limited interventional measures. The final number of analyzed trials was 11. The
follow-up duration ranged from 270 to 1,695 days with a total of 214,176 participants
with a favorable safety profile and twice-yearly dosing after initial loading dose. The
collective findings from these trials demonstrated effective LDL-C and
PCSK9 lowering compared to baseline measurements. Most studies focused on
LDL-C lowering rather than measuring cardiovascular outcomes.

Conclusion: Although the studies showed inclisiran to lower LDL-C effectively,
the evidence is still limited with regards to cardiovascular outcomes data. There is
a need for real world studies addressing long-term safety, adherence and cost-
effectiveness and therapeutic outcomes of combination therapy.

cardiovascular diseases, low density lipoprotein, inclisiran, clinical trials, pcsk9,
atherosclerotic cardiovascular disease, coronary artery disease

Introduction

Cardiovascular disease (CVD) is a health concern globally contributing significantly to
illness and death on a scale, including in the Middle East (Lippi and Sanchis-Gomar, 2020; Diez
and Butler, 2023). Each year CVD is responsible for an estimated 17.9 million deaths (World
Health Organization, 2023). It is linked to conditions such as heart disease, heart attacks, strokes
and ischemic heart disease (Nabel, 2003; Rehman et al., 2021). Particularly noteworthy is that
heart disease and strokes account for over 80% of all CVD related deaths with a troubling one-
third occurring in individuals under 70 years old (Tsao et al., 2022).
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Multiple behavioral risk factors play a substantial role in the
development of heart disease. Excessive dietary consumption of
saturated fat, transaturated fat, salt and sugar can increase risk of
obesity, increased blood pressure and high levels of cholesterol. The
increased risk of these are considered important causes of cardiovascular
disease (Anand et al, 2015; Kazemi et al,, 2022). Sedentary lifestyles,
which involve minimal physical exercise and lengthy periods of sitting,
can impair the heart and circulatory system over time (Leon-Latre et al,,
2014; Same et al,, 2016). Behavioral risk factors such as smoking and
chronic stress can trigger inflammation, alter normal physiology of blood
vessels and raise blood pressure (Ambrose and Barua, 2004; Duncan
et al,, 2019; Franklin et al,, 2021). In order to prevent and treat heart
disease, it is essential to address these risk factors through behavioral
treatments such as stress management, regular exercise, good diet, and
quitting smoking.

Recent years have seen the exploration of treatments to combat
diseases through innovative therapies such, as monoclonal antibodies
targeting proprotein convertase subtilisin/kexin type 9 (PCSK9) and
strategies aimed at reducing low density lipoprotein cholesterol (LDL-
C) levels effectively (Wong and Shapiro, 2019; Lippi and Sanchis-
Gomar, 2020; Diez and Butler, 2023). Lowering LDL-C levels has been
shown to bring benefits by decreasing the risk of heart attacks,
wall
stabilizing atherosclerotic plaques (Douglas and Channon, 2014).

enhancing function, reducing vessel inflammation and
PCSKO9 is an enzyme that acts as a regulator of cholesterol levels by
binding to LDL receptors on the surface of hepatocytes (Lagace, 2014;
Hajar, 2019; Rimbert et al, 2021). These LDL receptors play an
important role in the uptake of LDL-C from the ciruculation.
However, the binding of PCSK9 to LDL receptors causes the LDL
receptors to degrade and thus less LDL is cleared from the circulation
(Lagace, 2014). Consequently, more LDL is accumulated in blood which
significantly increases the risk of CVD (Yang et al., 2020). For this
reason, PCSKO9 is a considered a promising target for lowering LDL-C
(Shapiro et al,, 2015). A novel strategy for targeting PCSK9 with RNA
based therapies has emerged in the past several years (Ickenstein and
Garidel, 2019; Gareri et al., 2022). In this scenario inclisiran, a first-in-
class small interfering RNA (siRNA) designed to specifically break
down messenger RNA (mRNA) responsible, for PCSK9 has shown
great potential in treating high cholesterol in patients with a high risk of
CV events (Fitzgerald et al., 2014). Reduced PCSK9 levels allows LDL
receptors to remain active on hepatocyte surfaces, hence promoting
LDL-C removal from the circulation (Wang and Tall, 2017).

Aims
To review and summarize the clinical trials pertaining to the use

and effectiveness of inclisiran in cardiovascular diseases and to
discuss its potential for long-term cardiovascular risk reduction.

Methodological framework and
research design

Search strategy and inclusion criteria
On 30 December 2024, the ClinicalTrials.gov database was

searched for clinical trials involving inclisiran to and including
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30th December 2024. The keywords for condition/disease were;
Cardiovascular diseases, Heart diseases, Coronary artery disease,
Major adverse cardiovascular events, MACE, Cardiovascular
outcomes,  Atherosclerotic =~ Cardiovascular ~ Disease  and
atherosclerotic plaque. Inclisiran was fixed in the “other terms”
search engine. To qualify, Completed and any phase clinical trials

that included inclisiran as an intervention.

Data extraction

From the results reported in the ClinicalTrials.gov registry, data
were manually retrieved, and analyzed, according to the following
elements. Study type: interventional/observational. Conditions:
Trial design: All phases. Location: Open to any location. Study
status: Completed and no longer looking for participants. A
summary of the characteristics of the trials was obtained from
the database, including the study title, NCT number, acronym,
study status, conditions, interventions, primary outcome measure,
study design, masking, phase, duration and number of patients
enrolled are presented in Table 1.

Results
Number of studies returned by the search

The preliminary search of the ClinicalTrials.gov database for the
“condition/disease” keywords and inclisiran the “other terms” field
yielded 92 trials. These trials were extraced and manually examined.
After screening the 92 trials, 70 studies were discarded that had a
study status of active not recruting, not yet recruting and recruting
were excluded. The remaining 41 trials were further examined and
22 completed trials were found but 11 duplicates were removed.
Finally, this process yielded 11 completed studies that were included
in this review. A synopsis of the study selection process is presented
in Figure 1.

Characteristics of included studies

The included clinical trials mainly examined the effect of
inclisiran in patients with cardiovascular diseases. They included
a total of 214,176 participants. Most of the studies included were
randomized (n = 8). In terms of masking, four of the studies involved
either double or quadruple masking, and the remaining studies did
not involve any masking due to the study design. Geographically,
four of the studies involved multiple western countries with one
study conducted Japan. The full details of the included trials are
shown in Table 1.

Discussion

Inclisiran, a first-in-class siRNA-based therapy, represents a
novel approach to lipid management by targeting PCSK9 mRNA,
enhancing LDL receptor recycling, and providing sustained LDL-C
reduction (Do et al,, 2013; Fitzgerald et al., 2014). Across pivotal
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TABLE 1 Summary of extracted clinical trials characteristics.

Serial
No

NCT
number

NCT02597127

Study title

Trial to Evaluate the Effect of ALN-PCSSC
treatment on low density lipoprotein
cholesterol (LDL-C)

Acronym/
study status

ORION-1/
completed with
results

Brief summary

This study is a Phase II, placebo-controlled,
double-blind, randomized trial in 480
participants with atherosclerotic
cardiovascular disease (ASCVD) or ASCVD-
risk equivalents and elevated LDL-C despite
maximum tolerated dose of LDL-C lowering
therapies to evaluate the efficacy, safety, and
tolerability of inclisiran injection(s)

Conditions

Atherosclerotic cardiovascular disease|
familial hypercholesterolemia| Diabetes

Interventions

DRUG: ALN-PCSSC | DRUG:
Normal Saline

NCT03060577

NCT03814187

An extension trial of inclisiran in participants
with cardiovascular disease and high
cholesterol

Trial to assess the effect of long term dosing of
inclisiran in subjects with high CV risk and
elevated LDL-C

ORION-3/
completed with
results

ORION-8/
Completed with
results

This clinical study was designed to assess the
efficacy, safety, and tolerability of long-term
dosing of inclisiran and evolocumab given as
subcutaneous injections in participants with
high cardiovascular risk and elevated low-
density lipoprotein cholesterol (LDL-C)

The purpose of this extension study was to
evaluate the efficacy, safety, and tolerability of
long-term dosing of Inclisiran. The study was a
global multicenter study

Atherosclerotic cardiovascular Disease|
Symptomatic Atherosclerosis| Type2 Diabetes|
Familial Hypercholesterolemia

ASCVD| Elevated Cholesterol| Heterozygous
Familial Hypercholesterolemia Homozygous
Familial Hypercholesterolemia

DRUG: inclisiran |[DRUG:
evolocumab

DRUG: Inclisiran Sodium

NCT03399370

Inclisiran for Participants With
Atherosclerotic Cardiovascular Disease and
Elevated Low-density Lipoprotein Cholesterol

ORION-10/
Completed with
results

This is a Phase III, placebo-controlled, double-
blind, randomized study in participants with
ASCVD and elevated LDL-C despite
maximum tolerated dose of LDL-C lowering
therapies to evaluate the efficacy, safety, and
tolerability of subcutaneous (SC) inclisiran
injection(s). The study will be a multicenter
study in the United States

ASCVD]| Elevated Cholesterol

DRUG: Inclisiran Sodium| DRUG:
Placebo

NCT03400800

NCT04666298

Inclisiran for Subjects With ASCVD or
ASCVD-Risk Equivalents and Elevated Low-
density Lipoprotein Cholesterol

Study of efficacy and safety of inclisiran in
japanese participants with high cardiovascular
risk and elevated LDL-C

ORION-11/
Completed with
results

ORION-15/
completed with
results

This is a Phase III, placebo-controlled, double-
blind, randomized study in participants with
ASCVD or ASCVD-Risk equivalents and
elevated LDL-C despite maximum tolerated
dose of LDL-C lowering therapies to evaluate
the efficacy, safety, and tolerability of
subcutaneous (SC) inclisiran injection(s). The
study will be an international multicenter
study (non-United States)

This was a placebo-controlled, double-blind,
randomized trial in Japanese participants with
history of coronary artery disease (CAD) or
participants categorized in ‘high risk’ by JAS
2017 guideline, or Japanese participants with
heterozygous familial hypercholesterolemia
(HeFH) and elevated Low-density lipoprotein
cholesterol (LDL-C) despite maximum
tolerated dose of statin(s) to evaluate the

ASCVD| Risk Factor, Cardiovascular| Elevated
Cholesterol

Hypercholesterolemia Heterozygous Familial
Hypercholesterolemia

DRUG: Inclisiran Sodium| DRUG:
Placebo

DRUG: Inclisiran sodium| DRUG:
Placebo

(Continued on following page)
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TABLE 1 (Continued) Summary of extracted clinical trials characteristics.

Serial NCT Study title Acronym/ Brief summary Conditions Interventions
[\ [o) number study status
efficacy, safety, tolerability, and PK of
subcutaneous inclisiran injection(s)
7 NCT04929249 = A Randomized Study to Evaluate the Effect of = V-INITIATE/ The purpose of this study was to assess the Atherosclerotic Cardiovascular Disease DRUG: Inclisiran
an “Inclisiran First” Implementation Strategy =~ Completed with effectiveness of an “inclisiran first”
Compared to Usual Care in Patients With results implementation strategy (addition of
Atherosclerotic Cardiovascular Disease and inclisiran to maximally tolerated statin therapy
Elevated LDL-C Despite Receiving Maximally immediately upon failure to achieve acceptable
Tolerated Statin Therapy (VICTORION- LDL-C with maximally tolerated statin
INITIATE) therapy alone) compared to usual care in an
atherosclerotic cardiovascular disease
(ASCVD) population
8 NCT04873934 = Management of LDL-cholesterol With V-INCEPTION/ The purpose of this study is to study the Acute Coronary Syndrome DRUG: Inclisiran
Inclisiran + Usual Care Compared to Usual Completed effectiveness of implementation of a
Care Alone in Participants With a Recent systematic LDL-C management pathway
Acute Coronary Syndrome including treatment with inclisiran in
participants who have experienced a recent
acute coronary syndrome (ACS) and have an
increased LDL-cholesterol (>70 mg/dL)
despite being treated with a statin drug
9 NCT06507852 = A Real-world Study of Inclisiran Adherence, = NA/Completed This was a descriptive, non-interventional, Atherosclerotic Cardiovascular Disease| DRUG: Inclisiran
Treatment Patterns, Patient Characteristics, retrospective cohort study among patients Hypercholesterolemia
and Effectiveness in ASCVD Patients With with atherosclerotic cardiovascular disease
Hypercholesterolemia, ASCVD-risk (ASCVD) and hypercholesterolemia, ASCVD-
Equivalent Patients With risk equivalent (ASCVD-RE) or familial
Hypercholesterolemia and Familial hypercholesterolemia (FH) administered
Hypercholesterolemia inclisiran in a real-world setting in Austria
10 NCT04807400 = Study in Primary Care Evaluating Inclisiran SPIRIT/Completed | The purpose of this study was to evaluate the = Atherosclerotic Cardiovascular Disease| DRUG: Inclisiran| BEHAVIORAL:
Delivery Implementation + Enhanced Support | with results implementation of inclisiran in a regional Atherosclerotic Cardiovascular Disease Risk Behavioral Support] DRUG:
primary care setting in the UK Equivelents| Elevated Low Density Background lipid lowering therapy
Lipoprotein Cholesterol
11 NCT05974345  In Silico Study Assessing the Impact of SIRTUS/Completed | Study CKJX839B1FRO1 in an In silico trial to | Atherosclerotic Cardiovascular Disease DRUG: Inclisiran sodium| DRUG:
Inclisiran on Major Adverse Cardiovascular predict the efficacy of Inclisiran therapy on Placebo| DRUG: Ezetimibe| DRUG:
Events in Patients With Established major adverse cardiovascular events (MACE) Evolocumab
Cardiovascular Disease and cardiovascular (CV) death in virtual
patients with atherosclerotic cardiovascular
disease (ASCVD) and elevated LDL-C
Follow-up duration Enrollment Study type Study design Locations
PHASE 2 523 days 501 INTERVENTIONAL | Allocation: RANDOMIZED)| Intervention Model: PARALLEL| Masking: DOUBLE | Primary Purpose: TREATMENT Multiple,
International
PHASE2 1,695 days 382 INTERVENTIONAL | Allocation: NONRANDOMIZED Intervention Model: PARALLEL| Masking: NONE| Primary Purpose: TREATMENT Multiple,
International

(Continued on following page)
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TABLE 1 (Continued) Summary of extracted clinical trials characteristics.

Locations
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o
=)
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Study type

Enrollment

Follow-up duration

Phase

Multiple,

International

United States

Multiple,

International

Japan

United States

United States

Austria

United Kingdom

France

INTERVENTIONAL = Allocation: NA |Intervention Model: SINGLE GROUP| Masking: NONE| Primary Purpose: TREATMENT

INTERVENTIONAL | Allocation: RANDOMIZED)] Intervention Model: PARALLEL| Masking: DOUBLE | Primary Purpose: TREATMENT

INTERVENTIONAL = Allocation: RANDOMIZED] Intervention Model: PARALLEL| Masking: DOUBLE/Primary Purpose: TREATMENT

INTERVENTIONAL = Allocation: RANDOMIZED)]| Intervention Model: PARALLEL| Masking: QUADRUPLE | Primary Purpose: TREATMENT

INTERVENTIONAL | Allocation: RANDOMIZED)| Intervention Model: PARALLEL| Masking: NONE| Primary Purpose: TREATMENT

INTERVENTIONAL | Allocation: RANDOMIZED)| Intervention Model: PARALLEL |Masking: NONE| Primary Purpose: TREATMENT

Observational Model: |Time Perspective: p

INTERVENTIONAL = Allocation: RANDOMIZED] Intervention Model: PARALLEL| Masking: NONE| Primary Purpose:
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trials, including ORION-9, ORION-10, and ORION-11, inclisiran
demonstrated LDL-C reductions of approximately 50%, with effects
maintained over extended periods (Ray et al., 2023). These findings
highlight its role in addressing unmet needs for hypercholesterolemia
management in diverse patient populations, particularly those
with atherosclerotic cardiovascular disease (ASCVD) and familial
hypercholesterolemia.

Regulatory status and global adoption

Inclisiran has achieved regulatory approval in multiple
countries, reflecting its growing acceptance as a novel lipid-
lowering therapy. Initially approved by the European
Medicines Agency (EMA) in December 2020, inclisiran is
indicated for the treatment of hypercholesterolemia and mixed
dyslipidemia in adults who require additional LDL-C lowering
despite maximally tolerated statin therapy (Leqvio, 2024).
Shortly thereafter, the U.S. Food and Drug Administration
(FDA) approved inclisiran in December 2021 as an adjunct to
diet and maximally tolerated statin therapy for the treatment of
adults with heterozygous familial hypercholesterolemia (HeFH)
or ASCVD who require additional lowering of LDL-C
(Administration, 2021). Regulatory approvals have also been
granted in other regions, including Japan, Canada, and
Australia, further expanding its global reach.

Practical advantages, safety, and adherence

Inclisiran offers significant practical advantages, due in large
part to its unique biannual dosing regimen. Administered
subcutaneously by healthcare professionals twice yearly following
an initial loading dose, inclisiran reduces the treatment burden
associated with daily or biweekly dosing (Ray et al., 2020). This
dosing regimen aligns with routine clinical visits, thus facilitating
regular dosing and significantly improving adherence compared
with self-administered therapies such as PCSK9 monoclonal
antibodies (Soffer et al., 2022). The SPIRIT trial provided
evidence that the integration of inclisiran in primary care
improves patient adherence and eases treatment for both patients
and healthcare providers (Wilson et al., 2023). Additionally, the
targeted mechanism of action of inclisiran limits systemic exposure,
thereby improving its safety profile (Wright et al., 2023). Clinical
trials consistently show that the most frequent adverse events
reported are injection site reactions, which are generally mild and
transient (Wright et al., 2021). Longer trials, such as ORION-3 and
ORION-8, have confirmed this good safety profile without any
significant (Author
Anonymous, 2019; Ray et al, 2023). These characteristics make
inclisiran especially useful in high-risk populations, such as those
with challenges to adherence or who have limited access to health

increase in serious adverse events

care services (Wright et al., 2023). However, the extended effect may
result in persistent unpleasant reactions that are difficult to reverse,
as the drug’s activity remains in the absence of early intervention.
This feature demands cautious consideration while providing
inclisiran, particularly in patients who may be at increased risk of
side effects (Mercep et al., 2022).
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Identification of studies via Clinicaltrials.gov databases (Updated on
30" December 2024)
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=
-% Records identified from Clinicaltrials.gov for ‘Inclisiran”:
P Databases (n = 92)
=
3
)
) R
Records screened and studies Duplicate records removed
were included > (n=70)
(n =41) Reason: status of active not
recruting (n=16)
, not yet recruting (n=14) recruting
(n=33), and missing information
(n=7)
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< Completed status studies »| Duplicate records not retrieved
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FIGURE 1

Identification of studies via Clinicaltrials.gov databases.

Combination use with statins for statin-
intolerant patients

Inclisiran complements the existing lipid-lowering therapies,
particularly when used in combination with statins. Statins remain a
cornerstone in the management of LDL-C levels, with an established
history of effectiveness in reducing cardiovascular events. However,
not all patients with statin treatment achieve target levels of LDL-C;
some are also intolerant, with adverse effects such as muscle
symptoms (Serban et al., 2017). Inclisiran closes these gaps
effectively, offering a further reduction in LDL-C by almost 50%
when used in combination with statins or other treatments as
ezetimibe (Ray et al, 2020). Inclisiran is also a potential option
for those who cannot tolerate statins, either as monotherapy or in
combination with ezetimibe, to achieve substantial reductions in
LDL-C levels without the systemic side effects generally associated
with statin therapy (Writing et al., 2022; Wright et al., 2023). Real-
world settings have confirmed that inclisiran, given biannually,

Frontiers in Pharmacology

provides consistent LDL-C lowering and adherence, including in
high-risk populations (Writing et al., 2022; Naoum et al., 2024). This
is of special value for those patients who have trouble following the
dosing regimens of other therapies that are taken more frequently.
Ongoing studies assessing the combination of inclisiran with various
lipid-lowering agents will further define its place in the management
of hypercholesterolemia in a variety of patient populations (Wright
et al.,, 2023).

Comparison with Anti-PCSK9 monoclonal
antibodies

Both the PCSK9 monoclonal antibodies (e.g., evolocumab and
alirocumab), and inclisiran target the same PCSK9 pathway but but
differ significantly in their mechanisms of action, administration
is an RNA
interference technology that silences PCSK9 mRNA (Khvorova,

schedules, and clinical implications. Inclisiran
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2017). This mechanism allows twice yearly dosing following an
initial loading dose, in contrast to the biweekly or monthly dosing
required for monoclonal antibodies directly binding circulating
PCSK9 proteins (Chan et al., 2009; Scicchitano et al., 2021).
When self-
administered biweekly or monthly anti-PCSK9 monoclonal

combined with maximally tolerated statins,
antibodies reduce LDL-C by approximately 60%, while twice-
yearly inclisiran (administered by a healthcare professional)
reduces LDL-C by = 50% (Sabatine, 2019; Raal et al., 2020; Ray
et al,, 2020). Long-term data from ORION-3 confirmed LDL-C
reductions were sustained over 4 years (Sabatine, 2019; Raal et al.,
20205 Ray et al., 2020; Ray et al., 2023). Both classes show a minor
reduction in lipoprotein(a) and triglycerides, but inclisiran shows a
modest increase in high-density lipoprotein cholesterol (HDL)
(Sabatine, 2019; Raal et al., 2020; Ray et al., 2020). Monoclonal
antibodies will be more optimal in cases where a fast reduction of
LDL-C levels is required because the effect of them begins
immediately after administration. Both drugs are usually well
tolerated, but inclisiran is delivered directly, so the possibility of
systemic side effects is reduced. All these differences make inclisiran
a potential additional or alternative treatment option, especially for
with
cholesterol levels.

patients indications for long-term, easy control of

Recent studies and real-world evidence

Clinical trials, including the Phase 3 program and related
exploratory analyses, have shown compelling evidence supporting
inclisiran’s efficacy and safety. However, crucial concerns remain
unsolved, notably about the long-term effects on atherosclerosis and
cardiovascular outcomes (Wilkinson et al., 2024). Furthermore, the
controlled design of these trials does not fully simulate the complexity
encountered in daily clinical practice. Notably, the majority of trial
participants were White males, indicating a lack of diversity in the study
group (Wright et al., 2021). More research is needed to acquire a better
knowledge of inclisiran’s long-term effects, cardiovascular benefits, and
safety in varied racial, ethnic, and socioeconomic groups.

Several completed and ongoing studies are evaluating the
efficacy, safety, and real-world application of inclisiran across
various patient populations. ORION-13 and ORION-16 are
phase 3 trials assessing inclisiran in adolescents with homozygous
familial hypercholesterolemia (HoFH) and HeFH, respectively
(Author Anonymous, 2020b; Author Anonymous, 2020a). The
VICTORION-PLAQUE trial is studying inclisiran’s impact on
atherosclerotic plaque progression (Author Anonymous, 2022).
Real-world implementation trials, including VICTORION-
INITIATE and VICTORION-INCEPTION,
inclisiran’s integration earlier in treatment pathways compared to
usual care in patients with ASCVD who had not achieved LDL-C
levels below 70 mg/dL despite maximally tolerated statin therapy

aim to assess

and patients at high risk for a recurrent cardiovascular event in the
first year following acute coronary syndrome (ACS), respectively
(Knowlton, 2024; Koren et al., 2024). Early real-world studies from
the UK and US indicate significant LDL-C reductions (~49-56%)
and favorable tolerability, mirroring clinical trial results, though
further observational data are anticipated to confirm these findings
in broader clinical settings (Padam et al., 2022; Chiou et al., 2023).
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Cardiovascular benefits

Cardiovascular outcomes trials in patients with established
ASCVD have reported a 15%-20% lower risk of major adverse
(MACE) for anti-PCSK9 monoclonal
antibodies (Sabatine, 2019). In an exploratory analysis of
3,655 patients (ORION-9, ORION-10, and ORION-11), the
addition of inclisiran was linked with a 26% decreased
probability of MACE and a lower risk of fatal and nonfatal
myocardial infarction compared to placebo. However, these trials

cardiovascular events

were not designed to directly assess MACE as primary endpoints.
Additionally, the SIRIUS trial uses computational models to
extrapolate the observed LDL-C reductions achieved with
inclisiran to predict its potential impact on MACE, offering
insights into its long-term cardiovascular benefits in high-risk
populations (Angoulvant et al., 2024). Ongoing studies, such as
ORION-4, VICTORION-2 PREVENT, and VICTORION-1
PREVENT, are addressing this gap by evaluating inclisiran’s
long-term  effects on cardiovascular outcomes, including
myocardial infarction, stroke, and cardiovascular mortality, in
high-risk populations (Novartis, 2018; Author Anonymous,
2021). Despite these promising projections, real-world data and
longer-term follow-up are essential to validate these findings and
provide conclusive evidence. These studies will also help identify
patient subgroups that might derive the greatest benefit. By bridging
this evidence gap, ongoing and future trials will solidify inclisiran’s
role not just as a lipid-lowering agent but as a critical component of

comprehensive cardiovascular risk reduction strategies.
Cost-effectiveness and economic
considerations

The
consideration in its broader adoption across diverse healthcare

cost-effectiveness of inclisiran remains a critical
systems. Its high initial cost presents issues, especially in
resource-constrained contexts where affordability and accessibility
are crucial (Stoekenbroek et al., 2018). In recent years, there have
been various cost-effectiveness studies conducted on inclisiran. The
current state of its cost-effectiveness varies based on the geographic
region and the price criteria. In the US market it may be considered
cost-effective at certain price points, while in China, significant price
reductions would be necessary to achieve cost-effectiveness (Desai
et al,, 2022; Zhou et al., 2024). European healthcare systems have
indeed demonstrated positive outcomes for the addition of inclisiran
to standard care in the secondary prevention of ASCVD increases
life expectancy by 0.199 years and provides an additional
0.159 QALYs (Galactionova et al., 2022; Deaney et al., 2024). As
more real-world data becomes available and pricing strategies
evolve, the cost-effectiveness profile of inclisiran may continue

to change.

Implications for special populations
Inclisiran has a number of advantages in several special

populations due to its efficacy, safety, and very convenient dosing
schedule. No dose adjustment is required for patients with mild,
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moderate, or severe renal impairment, as was shown in the ORION-
7 study (Wright et al., 2020). Similarly, no dose adjustment is
necessary for the geriatric population or patients with mild to
moderate hepatic impairment, though it has not been evaluated
in patients with severe hepatic impairment (Dec et al.,, 2023).
Inclisiran reduces LDL cholesterol in patients with HeFH and
appears to be promising in rare HoFH, as seen in ORION-2
(Hovingh et al., 2020). In addition, the drug is being evaluated
for use in adolescents with hypercholesterolemia; trials are currently
ongoing in studies ORION-13 and ORION-16 (Author
Anonymous, 2020b; Author Anonymous, 2020a). It has also
shown impressive LDL-C reductions in both diabetic and
nondiabetic patients (Leiter et al., 2019). Because of the long-
acting effect of the drug, administered every 6 months, inclisiran
is of particular benefit in such patients who need long-term
management of LDL-C with no treatment burden (Ray et al,
2023). These features are advantages and present the promising
versatile option of treating hypercholesterolemia across various
populations.

Study limitations and future directions

Despite its promising profile, inclisiran’s current evidence base
has limitations. The lack of direct cardiovascular outcome data
necessitates reliance on surrogate endpoints such as LDL-C
Real-world safety,
adherence, and cost-effectiveness in diverse populations are

reduction. studies addressing long-term
crucial to validate its broad applicability. Additionally, exploring
combination therapy with other lipid-lowering agents could
optimize cardiovascular outcomes (Raal et al, 2020). Future
research should also focus on expanding evidence in underserved
populations, including those in low-resource settings, to ensure
inclisiran’s benefits are accessible to all. These efforts will refine
inclisiran’s clinical utility and solidify its role in the global

management of cardiovascular disease.

Conclusion

The results and outcomes from the clinical trials justify its
inclusion into clinical guidelines. The sustained LDL-C lowering
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