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Abstract

Atherosclerotic cardiovascular disease (ASCVD) is associated with increased morbidity and mortality rates. Numerous studies have
shown that lowering low-density lipoprotein cholesterol (LDL-C) levels can reduce the occurrence of cardiovascular disease (CVD).
Current data indicate that 80% of patients with ASCVD do not achieve the LDL-C targets recommended by clinical guidelines. Nearly
15% of patients with hypercholesterolemia exhibit statin intolerance, with some experiencing severe adverse reactions such as liver func-
tion abnormalities and rhabdomyolysis. Statins require daily administration, and proprotein convertase subtilisin/kexin type 9 (PCSK9)
monoclonal antibodies must be injected 12 to 26 times annually. Frequent dosing reduces patient adherence. This review comprehen-
sively discusses inclisiran, the first lipid-lowering small interfering RNA (siRNA) drug, focusing on the associated mechanism of action,
pharmacology, clinical trial data, efficacy, safety, use in special populations, and adverse effects. The objective is to provide evidence
to guide the appropriate clinical use of inclisiran, a novel option for lipid-lowering therapy. Inclisiran may represent another milestone

in the treatment of dyslipidemia.
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1. Introduction

A 2018 report revealed that 26% of adults had high
low-density lipoprotein cholesterol (LDL-C)levels [1]. The
effective management of hypercholesterolemia is essential
for preventing and mitigating the risk of cardiovascular dis-
ease (CVD). Research has demonstrated that a 1 mmol/L
reduction in LDL-C levels results in 10%, 16%, 20% de-
creases in atherosclerotic cardiovascular disease (ASCVD)
risk after one year, two years, and three years, respec-
tively [2]. Statins are first-line drugs for lipid-lowering
therapy. However, nearly 15% of patients with hyper-
cholesterolemia exhibit varying degrees of statin intoler-
ance, which may manifest as muscle-related symptoms, el-
evated liver enzymes, and, in rare severe cases, rhabdomy-
olysis [3]. These adverse effects may lead to dose reduc-
tion, treatment discontinuation, or poor adherence. In rou-
tine care settings, 53.1% of patients discontinue statin ther-
apy at least once, with nearly 20% of patients discontinu-
ing statins for at least 12 months [4]. Among patients re-
ceiving long-term statin therapy, only approximately 25%
achieve their target LDL-C levels [5]. In addition to toler-
ability concerns, the need for repeated administration rep-
resents another important limitation of currently available
lipid-lowering therapies. Statins generally require long-
term daily oral administration, whereas proprotein conver-
tase subtilisin/kexin type 9 (PCSK9) monoclonal antibod-
ies require repeated subcutaneous injections. Depending
on the specific agent and dosing regimen, PCSK9 mono-

clonal antibodies are typically administered every 2 to 4
weeks, corresponding to approximately 12 to 26 injections
per year [6]. The relatively frequent injection schedule may
adversely affect long-term treatment adherence. There-
fore, there remains a need for a novel therapeutic strategy.
Inclisiran specifically inhibits the transcription of PCSK9
messenger RNA (mRNA) in hepatocytes, thereby suppress-
ing PCSKO9 synthesis and effectively lowering LDL-C lev-
els. Compared with PCSK9 monoclonal antibodies, in-
clisiran, an siRNA drug, shuts down PCSK9 expression at
its source. The twice-yearly dosing regimen for inclisiran
reduces the inconvenience of frequent injections and en-
hances patient adherence to treatment.

2. Mechanism of Action of Inclisiran

PCSKD9 is a serine protease primarily produced by the
liver, and is also expressed in many other tissues [5,7,8].
PCSKO binds to the LDL-low-density lipoprotein receptor
(LDLR) complex, initiating its internalization and degrada-
tion within lysosomes. This mechanism results in increased
LDLR degradation, resulting in the diminished clearance of
LDL particles and an increase in LDL-C levels [9]. PCSK9
can also directly affect atherosclerosis (AS) through the reg-
ulation of lipid accumulation, inflammatory factor expres-
sion, and apoptosis in the vascular wall [10,11,12]. Fol-
lowing subcutaneous administration, inclisiran enters the
bloodstream through tissue spaces. Upon reaching the liver,
the GalNAc ligand inclisiran interacts with ASGPR present
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Fig. 1. Mechanism of action of inclisiran. ® The N-acetylgalactosamine (GalNAc) ligand of inclisiran interacts with the asialogly-

coprotein receptor (ASGPR) present on the hepatocyte surface. @ The GalNAc ligand undergoes degradation, and the double-stranded

siRNA inclisiran is released into the cytoplasm, whereas ASGPR is recycled back to the cell surface. @ Inclisiran enters the RNA-induced

silencing complex (RISC), after which the sense strand is removed. @ The amalgamation of RISC and the antisense strand subsequently
attaches to proprotein convertase subtilisin/kexin type 9 (PCSK9) mRNA, leading to PCSK9 mRNA degradation and decreased PCSK9
protein synthesis. ® Because less PCSK9 protein is present, more low-density lipoprotein receptor (LDLRs) are recycled to the hepatic

membrane, resulting in the increased clearance of LDL-C. Created in BioRender.

on hepatocyte membrane surfaces, allowing inclisiran to
enter hepatocytes via endocytosis. The GalNAc ligand un-
dergoes degradation, and the double-stranded siRNA in-
clisiran is released from the endosome into the cytoplasm,
whereas ASGPR is recycled back to the cell surface. The
double-stranded siRNA binds to RNA-induced silencing
complex (RISC), which catalyses the cleavage of PCSK9
mRNA. This reduces translational mRNA levels, decreases
PCSK?9 expression, decreases LDLR degradation, and ul-
timately decreases plasma LDL-C levels [13] (Fig. 1).
PCSK9 monoclonal antibodies and inclisiran both lower
LDL-C levels by reducing PCSK?9 activity, but their mecha-
nisms differ. Monoclonal antibodies bind to and block cir-
culating PCSK9 extracellularly, while allowing the intra-
cellular production of PCSK9 [14].

Research has indicated that inclisiran may also exert
anti-AS effects through other mechanisms of action. When
stimulated by oxidized LDL (ox-LDL), monocytes develop

into macrophages and subsequently engulf ox-LDL. When
the intake of ox-LDL surpasses the metabolic capacity of
macrophages, these macrophages transform into foam cells,
thereby facilitating AS progression. When RAW 264.7
cells were used as foam cell models, inclisiran notably de-
creased the concentrations of free cholesterol, total choles-
terol (TC) and cholesterol esters in the cell culture su-
pernatant; this prevented ox-LDL-induced lipid buildup
and decreased ox-LDL uptake. The results of this experi-
ment demonstrated that inclisiran can inhibit the conversion
of macrophages into foam cells through the peroxisome
proliferator-activated receptor gamma (PPARY) pathway,
thereby exerting a plaque-reversing effect in AS [15,16].
Furthermore, inclisiran can reduce endothelial apopto-
sis by inhibiting the maturation of inflammatory cytokines,
thereby exerting an anti-AS effect. Research has indicated
that NLR family pyrin domain containing 3 (NLRP3) ac-
tivation leads to the recruitment of apoptosis-associated
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speck-like protein containing a caspase recruitment domain
(CARD) (ASC) and subsequent caspase-1 activation, cul-
minating in pyroptosis [17,18]. Endothelial cell pyroptosis
leads to the release of adhesion, chemotactic, and proin-
flammatory factors, triggering early arterial inflammation
and lipid deposition and promoting AS and plaque instabil-
ity [19,20]. Inclisiran can inhibit NLRP3 activation induced
by ox-LDL, thereby blocking ASC and caspase-1 activation
and preventing plaque development [21].

3. Clinical Research Progress of Inclisiran

ORION-1 was a phase II clinical trial that assessed
the efficacy of various inclisiran dose regimens in patients
with increased LDL-C levels. On day 1 and day 90, par-
ticipants were arbitrarily allocated to either a single-dose
group (placebo, 200 mg, 300 mg, or 500 mg inclisiran) or
a two-dose group (placebo, 100 mg, 200 mg, or 300 mg
inclisiran). The principal endpoint was the change in the
LDL-C level from baseline to day 180. In the two-dose
300 mg inclisiran group, LDL-C levels markedly decreased
from baseline to day 180 in all participants; this group
showed the greatest reduction in LDL-C levels, reaching
52.6% [22] (Table 1). The one-year follow-up results of the
ORION-1 clinical trial [23] indicated that two 300 mg doses
on day 1 and day 90 sustained a 50% reduction in LDL-C
levels for up to 6 months. Therefore, a dosage schedule of
300 mg inclisiran on day 1, day 90, and subsequently bian-
nually is an effective dosing schedule that ensures a sus-
tained reduction in LDL-C level.

ORION-3 [24] which had a duration of four years, was
an extension study derived from the ORION-1 study. That
study sought to assess the enduring effects of inclisiran on
LDL-C levels in patients at high CVD risk. Patients were
divided into two groups: the inclisiran group, in which pa-
tients in the inclisiran treatment group in ORION-1 consis-
tently received 300 mg of subcutaneous inclisiran biannu-
ally during the ORION-3 phase, and the switch group, in
which patients in the placebo group in ORION-1 received
subcutaneous injections of 140 mg evolocumab biweekly
for the initial 360 days, and were switched to inclisiran bian-
nually for the remaining time. The primary effectiveness
endpoint was the percentage change in the LDL-C level
on day 210 in the inclisiran group. The secondary end-
points were the changes in LDL-C and PCSKO9 levels on day
1440 for patients in each group. In the group that received
inclisiran, LDL-C levels had decreased by 47.5% on day
210 and remained reduced for more than 1440 days; dur-
ing the four years, the average reduction in LDL-C levels
was 44.2%, while PCSK9 levels decreased by 62.2—-77.8%.
In the medication-switching group, following seven injec-
tions, LDL-C levels decreased by an average of 45.3% over
a three-year period, a result comparable to that observed in
the inclisiran treatment group. These findings indicate that
prior PCSK9 monoclonal antibody therapy did not influ-
ence the efficacy of inclisiran. The findings of that study
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demonstrate that biannual injections of inclisiran are well
tolerated in the long term and consistently and effectively
reduce PCSK9 and LDL-C levels.

ORION-10 enrolled patients with ASCVD whose
LDL-C levels were >1.8 mmol/L. The ORION-11 trial en-
rolled patients with ASCVD or ASCVD equivalents (famil-
ial hypercholesterolemia (FH), type 2 diabetes or a 10-year
CVD risk =220%) [25]. The purpose of these two phase
I clinical trials was to evaluate the efficacy and safety
of inclisiran in patients at high risk for CVD who have
high LDL-C levels even after receiving the maximum tol-
erable doses of statin therapy. In both trials, participants
received either 300 mg of placebo or inclisiran on day 1
and day 90, followed by biannual treatment for a total du-
ration of 540 days. In ORION-10 and ORION-11 trials,
the placebo-adjusted (intergroup differences between the
inclisiran group and the placebo group) percentage changes
in LDL-C levels on day 510 compared with baseline were —
52.3% and —49.9%, respectively. The time-adjusted reduc-
tions in LDL-C levels from day 90 to day 540 were —53.8%
and —49.2%, respectively.

ORION-8 [26] was a multicentre long-term extension
study. ORION-8 evaluated whether adding inclisiran two
times a year to other lipid-lowering therapies would help
achieve consistent LDL-C target levels during treatment,
with a follow-up duration of up to 6.8 years. When in-
clisiran was used, more than 70% of the patients reached
the predetermined LDL-C target level, a finding that in-
dicated that the majority of patients who received in-
clisiran treatment were able to consistently reach guideline-
recommended LDL-C target levels. The mean percent-
age change in LDL-C levels was —49.4%, with no signs of
attenuation in LDL-C reduction over time, demonstrating
sustained and effective lowering of LDL-C levels with in-
clisiran. These results demonstrate that inclisiran exhibits
sustained and substantial effectiveness in reducing LDL-C
levels and that inclisiran is well tolerated.

VICTORION-Mono [27] was a phase III clinical trial
designed to determine whether compared to ezetimibe and
placebo, inclisiran monotherapy demonstrates superior ef-
ficacy in reducing LDL-C levels in a group without AS-
CVD. The participants were adults with no previous history
of ASCVD, FH, or diabetes; with 100 mg/dL < LDL-C <
190 mg/dL; with a 10-year ASCVD risk prediction <7.5%;
and without previous lipid-reducing therapy. Participants
were randomly allocated to receive inclisiran, ezetimibe,
or a placebo. The principal endpoint was the percentage
change in the LDL-C level from baseline. The secondary
endpoints included the absolute change in LDL-C levels
and the percentage change in PCSK9 levels from baseline
to day 150. The mean percentage changes in LDL-C lev-
els from baseline to day 150 were +1.4% for the placebo
group, —11.2% for the ezetimibe group, and —46.5% for the
inclisiran group. The difference in LDL-C levels between
the inclisiran and placebo groups was —47.9%, and that be-
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Table 1. Summary of clinical trials.

Trial Phase Description Population Key outcomes
ORION-1 I Assessed the efficacy of various inclisiran dose regimens Patients at high risk for CVD who had increased LDL-C levels reduction up to 52.6%
LDL-C levels.
ORION-3 I Open-label extension study of ORION-1 Patients at high CVD risk LDL-C levels decreased by 44.2% during the four years
ORION-5 111 Assessed the safety and efficacy of inclisiran in adult Adult patients with HoFH PCSKO levels decreased by 60%; the difference in LDL-C levels
patients with HoFH was not significant.

ORION-6 I Pharmacokinetic study in patients with hepatic impairment Patients with hepatic impairment LDL-C levels decreased by 51.9%, 53.2%, and 39.7% in the

NHF group, mild HI group, and moderate HI group, without

necessitating dose modification.
ORION-7 I Pharmacokinetic study in patients with renal impairment Patients with renal impairment Without the need for dose or dosing regimen adjustments
ORION-8 m Open-label extension study of ORION-3, 9, 10, 11 Adult patients with ASCVD or risk equivalent, FH LDL-C levels decreased by 49.4%
ORION-9 III  Assessed the efficacy of inclisiran in individuals with HeFH. HeFH The placebo-adjusted percentage change in LDL-C was —47.9%
ORION-10 I Evaluated the efficacy and safety of inclisiran ASCVD The placebo-adjusted percentage change in LDL-C was —52.3%
ORION-11 I Evaluated the efficacy and safety of inclisiran ASCVD or risk equivalent The placebo-adjusted percentage change in LDL-C was —49.9%
ORION-13 III  Evaluated the efficacy and safety of inclisiran in adolescents Adolescents with HoFH The placebo-adjusted percentage change in LDL-C was —33.3%
with HoFH

VICTORION-Mono  1III Evaluated whether compared to ezetimibe and placebo, Patients without ASCVD who had increased The placebo-adjusted percentage change in LDL-C was —47.9%

inclisiran monotherapy demonstrates superior efficacy in
reducing LDL-C levels in a group without ASCVD.

LDL-C levels.

HoFH, homozygous familial hypercholesterolemia; HeFH, heterozygous familial hypercholesterolemia; CVD, cardiovascular disease; NHF, normal hepatic function.
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tween the inclisiran and ezetimibe groups was —35.4%. The
percentage change in PCSK9 from baseline to day 150
was —74.9% for the inclisiran group compared with the
placebo group and —73.2% for the inclisiran group com-
pared with the ezetimibe group. The results demonstrate
that inclisiran, as a monotherapy, effectively reduces LDL-
C levels and that its efficacy and safety profiles align with
those observed in other phase III trials involving inclisiran
in conjunction with statins. In primary prevention popula-
tions without ASCVD, compared with placebo and ezetim-
ibe, inclisiran monotherapy showed better efficacy in low-
ering LDL-C levels and was well tolerated.

Heterozygous familial hypercholesterolemia (HeFH)
is a hereditary disorder that affects approximately 1 in 250
individuals worldwide, with an estimated 30 million peo-
ple affected. HeFH is characterized by elevated LDL-C
levels from birth, which increases the risk of early-onset
ASCVD [28,29]. Genetic mutations in the LDLR gene are
responsible for more than 90% of FH cases, but mutations
in other genes, including apolipoprotein B (APOB) and
PCSK9, contribute to approximately 5% and less than 2%
of cases, respectively [30]. The ORION-9 [31] aimed to as-
sess the efficacy of inclisiran in individuals with HeFH. The
principal endpoints were the percentage change in LDL-C
levels from baseline to day 510 and the time-adjusted per-
centage change in LDL-C levels from baseline between day
90 and day 540. On day 510, the LDL-C level in the in-
clisiran group had decreased by 39.7%, whereas that in the
placebo group had increased by 8.2%, yielding an inter-
group difference of —-47.9%. Between day 90 and day 540,
the time-adjusted percentage decrease in LDL-C levels for
the inclisiran group was —38.1%, whereas the placebo group
exhibited a change of +6.2%, leading to an intergroup dif-
ference of —44.3%. LDL-C levels were markedly reduced
across all genotypes in HeFH patients. Compared with
the placebo, inclisiran resulted in reducing apoB, triglyc-
erides, and TC levels but increased high-density lipoprotein
cholesterol (HDL-C) levels. Lipoprotein(a) [Lp(a)] lev-
els are an independent risk factor for ASCVD. Inclisiran
can significantly reduce Lp(a) levels (by 17.2%), which
may represent an additional therapeutic benefit of inclisiran
treatment. Studies have shown that inclisiran effectively
lowers lipid levels in adult patients with HeFH.

Homozygous familial hypercholesterolemia (HoFH)
is also a hereditary condition characterized by increased
LDL-C levels, potentially resulting in early-onset and pro-
gressive ASCVD. Early intervention is crucial for reduc-
ing CVD risk [32]. HoFH is a rare disease with a global
prevalence of 1 in 250,000 to 1 in 360,000 people [29,33].
ORION-13 [34], a phase III clinical trial, was an inaugu-
ral study evaluating the safety and efficacy of inclisiran in
adolescents with HoFH, providing key data on the appli-
cation of inclisiran in paediatric populations. From base-
line to day 330, the placebo-adjusted percentage change
in the PCSK9 level was —60.2%, that in the LDL-C level
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was —33.3%, and those in the apoB, TC, and non-HDL-
C levels were —23.0%, —27.8%, and —32.7%, respectively.
The severity of the HoFH phenotype depends on residual
LDLR activity. Patients with mutations in both alleles, re-
sulting in the near or complete absence of LDLR activity
(i.e., LDLR null/null), have higher LDL-C levels and poorer
clinical outcomes than do individuals with mutations in
only one or two alleles, with partially reduced LDLR activ-
ity (i.e., LDLR null/defective or LDLR defective/defective)
[35]. Patients with LDLR deficiency typically exhibit poor
or no response to therapies that increase LDLR function.
In the aforementioned study, inclisiran consistently reduced
LDL-C levels regardless of genotype. The results showed
that in refractory adolescents with HoFH who had lower
recommended LDL-C target levels, adding inclisiran to
standard therapy effectively reduced LDL-C levels while
leading to favourable safety and tolerability profiles. The
ORION-5 phase III trial [36] assessed the safety and ef-
ficacy of inclisiran in adult patients with HoFH. PCSK9
levels decreased by 60% from baseline to day 150, and
the difference in LDL-C levels between the inclisiran and
placebo groups was not statistically significant. No statis-
tically significant difference in any lipid level was detected
between the two groups. The efficacy of inclisiran in adults
with HoFH still requires evaluation in larger-scale, larger-
population clinical trials.

Pulse wave velocity (PWYV) is an independent risk
factor for CVD [37]. Research has also indicated that in-
clisiran has favourable effects on reducing mechanical vas-
cular injury and lowering CVD risk in patients with FH
[38]. In clinical practice, PWV is the predominant met-
ric for detecting arterial stiffness and characterizing vascu-
lar mechanical states. Higher PWYV values are correlated
with increased arterial damage, whereas lower PWV val-
ues reflect better vascular profiles. In a prospective ob-
servational study, after 6 months of inclisiran treatment,
FH patients demonstrated significant improvements in lipid
profiles and PWV. Forty-one percent of the FH patients
reached target LDL-C levels, with reductions in LDL-C
levels, apoB levels, non-HDL-C levels, Lp(a) levels, TC
levels, and apoB/ApoA-1(apolipoprotein Al) of 41.5%,
33.7%, 35.9%, 18%, 29.5%, and 28.6%, respectively, and
a 14.4% improvement in PWYV. Linear regression analysis
revealed a strong correlation between APWV and ALDL-C
levels (r=0.731, p <0.001). The simultaneous decrease in
the LDL-C level and PWV may lead to enhanced therapeu-
tic advantages.

The following are results of safety and tolerability
analyses from seven clinical trials [39]: (1) Hepatic-related
events: An increase in alanine aminotransferase (ALT) lev-
els above three times the upper limit of normal was rare af-
ter the administration of inclisiran. After adjusting for ex-
posure, these increases were comparable across treatment
groups; (2) Muscular and kidney-related events: Eleva-
tions in creatine kinase levels (beyond five times the upper
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limit of normal) and creatinine levels (a 50% increase from
baseline) were uncommon, with incidence rates in the in-
clisiran group being lower than those in the placebo group
after exposure adjustment; (3) Incident diabetes and ma-
jor adverse cardiovascular events(MACEs): The exposure-
adjusted incidence rate (EAIR) of diabetes and MACEs
in the inclisiran group was lower than that in the placebo
group; (4) Anti-drug antibodies (ADAs): ADAs that were
induced by inclisiran treatment were uncommon and mostly
transient; they were not associated with serious adverse
events that occurred after treatment or with treatment-
emergent adverse events (TEAEs) that caused discontin-
uation of the drug; and (5) TEAEs: When inclisiran was
used, the EAIR of safety events, in addition to injection
site-related TEAESs, was not significantly greater than that
of the placebo; TEAEs at the injection site were gener-
ally mild and transient. That study revealed that the pro-
longed administration of inclisiran is safe and well toler-
ated in various dyslipidemia patient populations treated for
up to 6 years. These findings, along with the effectiveness
of inclisiran in consistently lowering LDL-C levels, support
its prolonged application in individuals with elevated CVD
risk.

4. Application of Inclisiran in Special
Populations
4.1 Individuals With Hepatic Impairment (HI)

Inclisiran is absorbed mainly by the liver via AS-
GPR. In cases of liver injury, ASGPR expression may be
altered. When ASGPR expression or activity is reduced,
plasma exposure to inclisiran may increase in patients with
liver injury [40]. In the ORION-6 study [41], the expo-
sure to inclisiran in the mild HI group (Child—Pugh A) was
1.24 times greater than that in the normal hepatic function
(NHF) group, whereas the exposure in the moderate HI
group (Child—Pugh B) was 2.03 times greater. Although
plasma exposure to inclisiran increased in patients with HI,
the elimination half-life (approximately 7-9 hours) and the
time to reach maximum plasma concentration (Tmax) (ap-
proximately 4-6 hours) remained consistent across differ-
ent groups. No inclisiran was detected in the plasma 48
hours later. On day 60, LDL-C levels decreased by 51.9%,
53.2%, and 39.7% in the NHF group, mild HI group, and
moderate HI group, respectively. These results indicate that
at the therapeutic dose, inclisiran is effective and safe for
patients with mild and moderate HI, without necessitating
dose modification. Patients with severe HI were not in-
cluded in the study.

4.2 Individuals With Renal Impairment (RI)

Renal clearance is the primary elimination pathway
for inclisiran. Plasma concentrations of inclisiran increase
with increasing Rl severity, leading to increased plasma ex-
posure in patients with RI. However, inclisiran remains un-
detectable 48 hours after dosing and during the pharmaco-
dynamic response. Specifically, the effect duration, LDL-

C reduction, and PCSK9 decrease remain unaffected. In-
clisiran is well tolerated, with no significant differences
across various renal function groups. Inclisiran can be
safely provided to patients with mild, moderate, and severe
RI, without the need for dose or dosing regimen adjustments
[42].

5. Adverse Reactions to Inclisiran

Multiple analyses [43,44,45,46] of the Food and Drug
Administration (FDA) Adverse Event Reporting System
(FAERS) database yielded the following results: (1) major
adverse event (AE) signals: when the data were sorted by
adverse drug event (ADE) signal frequency, the three most
common preferred terms (PTs) were “arthralgia”, “injection
site pain”, and “myalgia”. The most frequently reported
system organ class (SOC) categories were “General dis-
orders and administration site conditions”, “Musculoskele-
tal and connective tissue disorders”, and “Gastrointestinal
disorders”. The “General disorders and administration site
conditions” SOC occurred at the highest frequency; this cat-
egory primarily encompasses signals such as injection site
discomfort, pain, rash, blistering, reactions, discolouration,
and paraesthesia. These reactions were mostly mild or tran-
sient and self-limiting. Subgroup analysis indicated that fe-
male and elderly patients were more prone to these AEs.
The most frequently reported AE was injection site pain.
Injection site reactions (including injection site pain, rash,
pruritus, urticaria, swelling, and erythema) were localized
phenomena and are common AEs associated with subcu-
taneous administration. These observed AEs were mild or
moderate and transient and did not necessitate any interven-
tion. Inclisiran was also linked to a higher risk of infections,
such as bronchitis, gastroenteritis, nasopharyngitis, laryngi-
tis, and influenza. The incidence of serious adverse events
(SAEs) in the inclisiran treatment group was similar to or
lower than that in the placebo group. The incidence of mus-
culoskeletal and connective tissue disorder-related AEs in
the inclisiran group was lower than that in the statin group,
with patients generally tolerating treatment well. (2) Newly
identified potential AE signals: AE signals presented in
the real world that were not mentioned in drug labels or
clinical trials, including hearing loss, dizziness, deafness,
ear congestion, moderate insomnia, frequent urination and
difficulty urinating, urinary tract infections, impaired glu-
cose tolerance, movement disorders, macules, aphonia, pul-
monary congestion, brain fog, bladder discomfort, and si-
nus pain. These adverse reactions have been reported in a
small number of cases with low incidence rates. Clinicians
should perform close monitoring, document relevant cases,
and exercise caution when prescribing inclisiran, paying at-
tention to individual variations to avoid unnecessary ad-
verse reactions.

6. Future Directions
Inclisiran may be considered as an adjunctive ther-
apy for patients who do not reach target lipid levels with
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statin therapy or whose treatment is restricted by adverse
reactions. The combination regimen demonstrated superior
safety and efficacy compared to standard statin monother-
apy. A Phase III clinical trial, ORION-4, is currently un-
derway. This study involved approximately 15,000 AS-
CVD patients and aimed to evaluate the effect of inclisiran
on reducing MACEs in ASCVD patients. In addition
to inclisiran, several siRNA therapeutics targeting differ-
ent molecular pathways are currently in development and
have demonstrated promising potential. These included
pelacarsen, olpasiran, zerlasiran, and lepodisiran for low-
ering Lp(a); volanesorsen, olezarsen, and plozasiran for
reducing Apolipoprotein C-III (ApoC-III); and zodasiran
and solbinsiran for inhibiting Angiopoietin-like protein 3
(ANGPTLS3) [47]. As research progresses, these therapies
may fundamentally transform the landscape of lipid man-
agement, enhancing the quality of life for patients world-
wide.

7. Conclusion

Inclisiran significantly reduces LDL-C and PCSK9
levels. For patients who have already received maximum
tolerated doses of statin therapy but still do not achieve tar-
get lipid levels, inclisiran offers a new more effective lipid-
lowering approach. Compared with other lipid-lowering
medications, the biannual dosing schedule of inclisiran sub-
stantially improved patient adherence, effectively reducing
CVD risk. Although the per-dose cost of inclisiran is rel-
atively high, its long-term stable lipid-lowering effect sig-
nificantly reduces the incidence of MACEs, thereby lower-
ing subsequent treatment expenditures associated with hos-
pitalisation, surgical interventions, and complication man-
agement. In special populations, inclisiran requires no dose
adjustment and demonstrates favourable safety, thereby
reducing additional healthcare costs associated with dose
modifications and adverse reaction management. It of-
fers long-term benefits from a health economics perspec-
tive. According to current relevant studies, from the per-
spective of national healthcare systems, the United King-
dom, the United States, and Singapore all demonstrated
cost-effectiveness advantages. China announced a price re-
duction in January 2026, with the current price standing at
RMB ¥2790.00 (USD $401.76) (RMB:USD = 6.94:1) per
injection, exhibiting cost-effectiveness advantages follow-
ing medical insurance coverage. Clinical application neces-
sitates continuous refinement of expertise to formulate ap-
propriate treatment plans for patients, advancing lipid man-
agement towards sustained target attainment with precision
and efficiency.
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