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Abstract 
Background: This paper aimed to comprehensively evaluate the effectiveness and safety of Inclisiran in treating hyperlipidemia 
through an overview of systematic reviews (SRs).

Methods: The Cochrane Library, EMBASE, PubMed, CNKI, WANGFANG database, VIP database, ClinicalTrials.gov, and ICRT 
were searched electronically to collect SRs and meta-analysis of Inclisiran in hyperlipidemia treatment from the establishment 
of the database till May 2022. Two researchers independently screened the relevant literature, then the assessment of multiple 
systematic reviews tool was made into assess the methodological quality of the included studies. Data extracted were used to 
perform the study through RevMan5.3 software. The grading of recommendations assessment, development, and evaluation tool 
was used to grade the quality of the evidence of the outcomes included in the SRs. Prospero ID: CRD 42022326845.

Results: A total of 10 relevant SRs were included, involving 7 randomized controlled trials. The assessment results of the 
assessment of multiple systematic reviews tool suggested that the quality of the SRs included needed to be improved. The 
reduced level of low-density lipoprotein cholesterol of the experimental group was lower than the control group, and the difference 
in the amount of effectiveness was statistically significant (MD = –50.13, 95%CI: –56.2 to –44.06, P < .00001). The grading of 
recommendations assessment, development, and evaluation results showed that out of 27 outcomes, 8 were high-quality, 3 were 
of medium quality, 6 were of low quality, and 10 were of the most inferior quality.

Conclusion: 300mg Inclisiran with 2 injections a year has the best therapeutic effect, which can significantly reduce low-density 
lipoprotein cholesterol and total cholesterol, and increase high-density lipoprotein cholesterol levels in patients with hyperlipidemia. 
Inclisiran has a favorable safety profile, with no significant difference in the incidence of adverse reactions compared to a placebo. 
Most of the adverse effects were associated with the reaction on the injection site.

Abbreviations: AMSTAR = assessment of multiple systematic reviews, GRADE = grading of recommendations assessment, 
development, and evaluation, HDL-C = high-density lipoprotein, LDL-C = low-density lipoprotein cholesterol, RCTs = randomized 
controlled trials, SRs = systematic reviews, TC = total cholesterol.
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1. Introduction

Hyperlipidemia refers to abnormally elevated lipid levels or 
lipoproteins in the blood because of anomalous fat metabo-
lism. The risk factors include smoking, a sedentary lifestyle, 
obesity, genetic disorders such as familial hypercholester-
olemia (FH), or other conditions such as diabetes. Varieties 
of lipids, such as triglycerides and total cholesterol (TC), 

high-density lipoprotein cholesterol (HDL-C), and low-den-
sity lipoprotein cholesterol (LDL-C), are related to the regu-
lation of microvascular function.[1] Dyslipidemia is one of the 
major risk factors for atherosclerotic diseases, where LDL-C 
in the blood is the main pathogenic factor of atherosclerosis. 
People with hyperlipidemia are roughly at twice the risk of 
developing cardiovascular diseases compared to those with 
normal TC levels.[2]
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Statins are the conventional treatment method for lowering LDL-
C. However, under the treatment of statin, 10% to 20% of high-risk 
patients still can’t reach their LDL-C targets. It is the proprotein con-
vertase subtilisin/kexin type 9 (PCSK9) that is the target of non-sta-
tin lipid-lowering drugs discovered in the last few years. Hence, 
considerable focus has been given to the PCSK9 pathway leading to 
the development of the human monoclonal antibodies Alirocumab 
and Evolocumab, which can significantly reduce LDL-C levels. 
These drugs require a subcutaneous injection every 2 to 4 weeks 
and are costly, making them susceptible to infection at the injection 
site and raising concerns regarding the patient’s compliance, further 
affecting the popularization and practical application of the drugs.[3]

Inclisiran, as a chemically modified double-stranded RNA, 
inhibits the synthesis of PCSK9 in the liver, thereby reduc-
ing LDL-C levels.[4] Extensive clinical trials published in the 
Inclisiran ORION series showed that its twice-yearly regimen 
has significantly reduced LDL-C levels.[5] Inclisiran is well-tol-
erated and safe in patients with hyperlipidemia and those who 
do not respond well to statins. Inclisiran obtained marketing 
authorization in the European Union that was used in adults 
with mixed dyslipidemia or hypercholesterolemia in December 
2020.[6] Inclisiran has shown significant lipid-lowering effects, 
and its clinical data are also compelling.

A series of clinical studies were carried out to prove the hypo-
lipidemic effect of this new drug. Inclisiran is effective in lower-
ing blood lipids. With the initial use of ORION-1 followed by 2 
doses of 300mg Inclisiran injected within 3 months, there was a 
50% decrease in LDL-C in subjects, and it was sustained for at 
least 6 months.[7] With further research, data from phase III clini-
cal trials ORION-9, ORION-10, and ORION-11 were analyzed 
by the American Heart Association (AHA) at the 2020 Annual 
Scientific Meeting[8,9] which showed that Inclisiran injected once 
every 6 months can achieve the same lipid-lowering effect as 
PCSK9 monoclonal antibody. In addition, Inclisiran’s long dos-
ing cycle provides a more timely and compliant treatment for 
enhanced lipid control in patients with hyperlipidemia, offering 
a new drug option for patients who cannot tolerate statins or 
those on statins whose lipid profile is not up to the standard.

With the continuous improvement of the Inclisiran clinical 
trial, relevant systematic evaluation has been developed rapidly, 
and the evidence of effectiveness and safety of the treatment has 
gradually increased. However, different systematic evaluation 
has differences in literature quality, analysis methods, outcome 
indicators, and level of evidence, and there is still a shortage of 
comprehensive and systematic summary evaluation.

The overview of systematic reviews (SRs) is a method to 
comprehensively search and collect systematic evaluations on 
the etiology, diagnosis, treatment, and prognosis of the same 
disease or health issue and conduct a comprehensive study on 
them.[10] This paper focused on comprehensively evaluating the 
safety and effectiveness of Inclisiran in treating hyperlipidemia 
through the overview of SRs to provide a better decision-mak-
ing basis for medical personnel.

2. Data and methods

2.1. Inclusion criteria

Study type: This study included systematic evaluation or meta-
anal of randomized controlled trials (RCTs); Subjects: The 
patients with hyperlipidemia who met the diagnostic criteria for 
hyperlipidemia and had a poor effect after an oral lipid-lower-
ing drug treatment, regardless of the country, race, gender, and 
age; the patients with atherosclerotic cardiovascular disease 
(ASCVD) and LDL-C ≥ 70mg/dL (1.8mmol/L) on maximally 
tolerated statin therapy;[11] Intervention measures: Inclisiran 
(alone or combined with oral lipid-regulating drugs) was used 
in the experimental group; Control measures: The control group 
received oral lipid-lowering drugs/placebo; Outcome indicators: 
Effectiveness evaluation included TC, LDL-C, HDL-C levels, and 

other lipid control results. The safety assessment included the 
incidence of adverse outcomes and complications after treatment 
with Inclisiran; The language used was English.

2.2. Exclusion criteria

Repeated literature; Other literature unrelated to Inclisiran in 
the treatment of hyperlipidemia; Conference abstracts or docu-
ments whose full text was not available.

2.3. Literature retrieval strategy

The Cochrane Library, PubMed, EMBASE, CNKI, WANGFANG, 
VIP, ClinicalTrials.gov, and ICRT were searched electronically. 
The retrieval method combined subject words and free words. The 
keywords included “Inclisiran, Leqvio, PCSK9, hyperlipidemia, 
high-blood-lipid, HLP, HL, hypercholesterolemia, high-blood-cho-
lesterol, systematic review, Meta, Meta-analysis, the meta-analysis, 
RCT, randomized clinical trial.” The retrieval time started from the 
initial database construction date to May 2022.

2.4. Literature screening and data extraction

Two researchers read the title and abstract of the relevant arti-
cle. They selected the full text of the literature meeting the inclu-
sion criteria for further research. In case of disagreement, a third 
party with higher qualifications was consulted for confirmation. 
Excel was used to extract data from the included literature, 
including authors, publication year, study types and quantity, 
interventional and control measures, study quality evaluation 
methods, outcome indicators, principal conclusions, etc. For 
the repetition of the same initial studies included in different 
systematic evaluations, the data in the previously published lit-
erature were mainly used to avoid repeated calculations of the 
same data. The original literature was referred to for confirma-
tion and supplementary data where necessary.

2.5. Literature quality evaluation and evidence grading

Two researchers used the assessment of multiple systematic 
reviews (AMSTAR) tool to appraise the methodological quality 
of SRs. The grading of recommendations assessment, develop-
ment, and evaluation (GRADE) tool was used for assessing the 
evidence quality of outcome indicators. A third party was con-
sulted in case of any disagreement.

2.6. Data analysis method

Considering the good clinical consistency of the meta-anal-
ysis included in this study, RevMan5.3 software (https://
training.cochrane.org/online-learning/core-software/revman/
revman-5-download) was used to analyze the results and data 
quantitatively. Relative risk (RR) and 95%CI were used for dichot-
omous variables, and mean difference (MD) and 95%CI were used 
for continuous variables. χ2 test was used to determine whether 
heterogeneity existed; for P > .1and I²<50%, a fixed effect model 
was selected. The random effect model was selected for P ≤ .1 and 
I²≥50%. The probability value of effect size P < .05 indicated that 
the combined effect size had statistical significance, while P > .05 
indicated that the combined effect size had no statistical signifi-
cance. Descriptive analysis was used for the results of single system 
evaluation or some data that could not be extracted and combined.

2.7. Ethics approval

This study is based on published systematic reviews and 
meta-analyze, and does not involve personal data. Therefore, 
the ethical approvals and patient consent are not necessary.

https://training.cochrane.org/online-learning/core-software/revman/revman-5-download
https://training.cochrane.org/online-learning/core-software/revman/revman-5-download
https://training.cochrane.org/online-learning/core-software/revman/revman-5-download
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3. Results

3.1. Literature screening process and results

A total of 588 pieces of literature were retrieved. Among them, 
350 literatures were obtained after removing the duplicates. The 
literature and abstracts were screened, and the full text was read. 
The research objects, research type discrepancy, results that could 
not be extracted, and the full text that could not be obtained 
were excluded. Finally, 10 literatures were included.[8,9,12–19] The 
screening process of the relevant literature is revealed in Figure 1.

3.2. Evaluation of methodological quality

All the articles included in this study were published in English 
journals from 2018 to 2021.The AMSTAR evaluation results 
showed that the included system evaluation’s overall method-
ological quality still needed improvement. Of all the items, 3 were 
rated as complete (100%), namely Item 6 (describing the charac-
teristics of the included research), Item 7 (evaluating and report-
ing the science of the included study), and Item 8 (the science of  
the included research was applied correctly to the derivation  
of the conclusions). The biggest methodological quality defects 
of the included systematic evaluations were failure to provide a 
preliminary design, inability to search comprehensive literature, 
failure to list excluded literature, and to evaluate the possibility of 
publication bias. Specific evaluation results are shown in Table 1.

3.3. Main outcome measures and evidence quality grading

The systematic evaluation in this study compared the effects 
of Inclisiran with placebo, with 27 main outcome measures. 

Among them, 8 outcome indexes were high-quality, 3 were of 
medium quality, 6 were of low quality, and 10 were of the most 
inferior quality. Important related indicators are analyzed as 
follows.

3.3.1. Choice of different doses (Phase 1 Trials).  In the 
included RCTs, the experimental groups were divided into 
subgroups of 100mg, 300mg, and 500mg according to different 
doses to test whether the different doses affected the therapeutic 
effect differently.

3.3.1.1. LDL-C indicators.  Our analysis showed that 100mg 
Inclisiran substantially reduced LDL − C (MD=−34.05, 
95%CI: −44.66 to −23.45, P < .00001). Compared with 100mg 
Inclisiran, 300mg Inclisiran apparently decreased LDL − C 
(MD=−51.45, 95%CI: −59.87 to −43.06, P < .00001). 500mg 
Inclisiran was second only to 300mg Inclisiran in reducing LDL 
− C (MD=−43.22, 95%CI: −49.66 to 36.78, P < .00001). The 
quality of evidence is high, and relevant indicators are shown 
in Figure 2.

3.3.1.2. TC indicators.  The analysis showed that 100mg 
Inclisiran reduced TC (MD=−19.84, 95%CI: −28.89 to −10.80, 
P < .0001). 300mg Inclisiran had the most significant reduction 
in TC compared with 100mg Inclisiran (MD=−29.18, 95%CI: 
−35.64 to −22.71, P < .00001). 500mg Inclisiran was second 
only to 300mg Inclisiran in reducing TC (MD=−27.82, 95%CI: 
−31.54 to −24.10, P < .00001). The quality of evidence is 
significantly high, and the relevant indicators are demonstrated 
in Figure 3.

3.3.1.3. HDL − C indicators.  The analysis showed that 
100mg Inclisiran increased HDL − C levels, but the effect was 

Figure 1.  Flow chart of the systematic literature search and selection.
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insignificant (MD = 7.09, 95%CI: 2.75 to 11.44, P = .001). 
300mg Inclisiran significantly increased HDL − C level (MD 
= 8.49, 95%CI: 3.69 to 13.29, P = .0005), and the effect was 
better than 100mg Inclisiran. 500mg Inclisiran did not increase 
HDL − C (MD = 2.76, 95%CI: −2.24 to 7.77, P = .24), and 
the difference was not statistically significant. The quality of 
evidence is high, and relevant indicators are demonstrated in 
Figure 4.

3.3.2. Choice of injection frequency (Phase 2 Trials).  The 
primary efficacy endpoint of ORION-1 was the proportion 
change from baseline in LDL-C level at day 180.180 days of 
follow-up showed that LDL-C levels decreased after a single 
injection of 300mg Inclisiran (MD = −40.50, 95%CI: −47.60 
to −33.40) compared with placebo. 300mg Inclisiran was 
injected twice, and the LDL-C level decreased significantly 
(MD = −54.40, 95%CI: −60.61 to −48.19) compared with the 
single injection. The quality of evidence is significantly high, and 
relevant indicators are demonstrated in Figure 5.

3.3.3. Overall effect (Phase 3 Trials).  The results showed 
that LDL-C level decreased after the treatment with Inclisiran 

compared with placebo, and LDL-C level decrease in the 
experimental group was lower than that in the control group, 
and the difference in combined effect size was statistically 
significant (MD = −50.13, 95%CI: −56.21 to −44.06, P < 
.00001), with high quality and heterogeneity of evidence 
(I²=81%), as demonstrated in Figure  6. Sensitivity analysis 
results pointed out that the structure of the forest map did not 
change.

3.3.4. Adverse reaction (Phase 3 Trials).  Major adverse 
reaction indicators reported in studies included injection site 
reactions.[20] Seven of the included SRs compared the adverse 
reactions between Inclisiran and placebo. The adverse reactions 
associated with Inclisiran treatment are shown in Figure 7. The 
overview of SRs showed that the incidence of adverse reactions 
in the Inclisiran group was equivalent to that in the placebo 
group compared with the placebo group (RR = 1.0,95%CI 
= 0.9−1.0). The difference was not statistically significant, 
and the quality of evidence was low. The incidence of severe 
adverse reactions was low, with severe adverse reactions (RR = 
0.9,95%CI = 0.7−1.0) and irreversible events (RR = 1.2,95%CI 
= 0.8−1.9), and the quality of evidence was significantly low. 

Table 1

Results of AMSTAR quality assessment.

Reviews I1 I2 I3 I4 I5 I6 I7 I8 I9 I10 I11 

Wright 2021 Y N N N N Y Y Y N N Y
Asbeutah 2020 N N N N N Y Y Y Y N Y
Cordero 2020 Y Y Y Y N Y Y Y Y Y Y
Wang 2018 N Y N Y N Y Y Y Y N Y
Talasaz 2021 N Y N N N Y Y Y Y N N
Brandts 2021 N Y N N N Y Y Y Y N Y
Ray 2020 N Y N N N Y Y Y Y N Y
Raal 2020 N Y N N N Y Y Y Y N Y
Khan 2020 N Y Y Y N Y Y Y Y N Y
Ray 2017 Y Y N N N Y Y Y Y N Y

I1: Was a preliminary design provided? I2: Was there any duplicate research selection and data extraction? I3: Was a comprehensive literature retrieval performed? I4: Was the status of publication included 
as a criterion? I5: Was a list of inclusion and exclusion provided? I6: Were the characteristics of the inclusion in the study provided? I7: Was the scientific quality of the included research recorded and 
evaluated? I8: Was the scientific quality of the included research used correctly to draw conclusions? I9: Was it appropriate to combine the results of these research? I10: Was the possibility of publication 
bias evaluated? I11: Was a conflict of interest demonstrated?.
AMSTAR = assessment of multiple systematic reviews, N = No, Y = Yes.

Figure 2.  Forest plot of LDL-C comparing different doses of Inclisiran in treating hyperlipidemia. LDL-C = low-density lipoprotein cholesterol.
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The incidence of serious adverse reactions was lower in the 
Inclisiran group than in the placebo group (RR = 0.9,95%CI 
= 0.9−1.1). The difference was not statistically significant, and 
the quality of evidence was intermediate. The incidence of other 
adverse cardiovascular events was lower in the Inclisiran group 
than in the placebo group. There were no statistically significant 
differences in predicting exploratory cardiovascular events (RR 
= 0.8,95%CI = 0.6−0.9), fatal or non-fatal atrial fibrillation 
(RR = 0.9,95%CI = 0.4−2.0), fatal or non-fatal stroke (RR 
= 0.7,95%CI = 0.1−4.2). The evidence is of intermediate 
quality. The most common adverse reactions were injection 
site reactions. The incidence was higher in the Inclisiran group 
than in the placebo group (RR = 6.2,95%CI = 2.6−14.9), with 
minor injection site reactions (RR = 4.9,95%CI = 1.7−14.4) as 
the main occurrence. The difference was statistically significant, 

and the quality of evidence was high. Other common adverse 
reactions such as cold (RR = 1.0,95%CI = 0.7−1.4), diabetes 
(RR = 1.0,95%CI = 0.9−1.2), and hypertension (RR = 
1.0,95%CI = 0.8−1.3) were the same in both the groups. The 
differences were not statistically significant, and the quality of 
evidence was extremely low. Among them, the incidence rates 
of back pain (RR = 1.2,95%CI = 0.8−1.9), nasopharyngitis 
(RR = 1.1,95%CI = 0.8−1.4), gastroenteritis (RR = 1.8,95%CI 
= 0.7−4.9), bronchitis (RR = 1.5,95%CI = 1.0−2.4), dyspnea 
(RR = 1.2,95%CI = 0.7−1.9) and arthralgia (RR = 1.5,95%CI 
= 0.9−2.3) in the Inclisiran group were higher than those in the 
placebo group, the differences were not statistically significant, 
and the quality of evidence was very low. The incidence rates 
of osteoarthritis (RR = 0.8,95%CI = 0.5−1.2) in the Inclisiran 
group were lower than those in the placebo group, the differences 

Figure 3.  Forest plot of total cholesterol comparing different doses of Inclisiran in treating hyperlipidemia.

Figure 4.  Forest plot of HDL-C comparing different doses of Inclisiran in treating hyperlipidemia. HDL-C = high-density lipoprotein.
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were not statistically significant and the quality of evidence was 
very low.

4. Discussion

4.1. Evaluation of effectiveness of Inclisiran in 
hyperlipidemia

Novel lipid-lowering drugs, including PCSK9 inhibitors 
Evolocumab and Alirocumab, and small interfering ribonucleo-
tide (si-RNA), have obtained promising results in clinical studies. 

In addition to the efficient and significant reduction of LDL-C, 
there is still controversy about whether the rapid realization of 
treatment goals can become a new strategy for lipid-lowering ther-
apy.[21] Inclisiran, as a si-RNA, mainly interferes with the expres-
sion of PCSK9 messenger RNA, thus continuously reducing the 
levels of LDL-C and PCSK9, with good effectiveness.[22] Inclisiran 
was approved by the European Medicines Agency (EMA) for the 
first time on December 9, 2020, under the brand name Leqvio.[23] 
On December 22, 2021, it received marketing approval from the 
US Food and Drug Administration (FDA). Inclisiran was used as 
an adjunctive to diet and maximum tolerance of statins for the 

Figure 5.  Forest plot of LDL-C comparing Inclisiran of injection frequency with placebo in treating hyperlipidemia. LDL-C = low-density lipoprotein cholesterol.

Figure 6.  Forest plot of LDL-C comparing Inclisiran with placebo in treating hyperlipidemia. LDL-C = low-density lipoprotein cholesterol.

Figure 7.  Adverse events comparing Inclisiran with placebo while treating hyperlipidemia.
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favorable treatment of atherosclerosis, primary hypercholesterol-
emia, and mixed dyslipidemia.[6,24] Long-term oral statin medi-
cation compliance was poor, while the Inclisiran administration 
period of as long as half a year significantly improved patients’ 
compliance.[25] Four of the included SRs compared the effects of 
Inclisiran with placebo in reducing LDL-C, TC, and increasing 
HDL-C. The main results showed that compared with placebo 
therapy, the LDL-C level after Inclisiran decreased (MD = −50.13, 
95%CI: −56.21 to −44.06, P < .00001). The results revealed that 
the LDL-C level of patients with hyperlipidemia was significantly 
reduced after the treatment with Inclisiran compared with pla-
cebo. The LDL-C level of the experimental group was lower 
than that of the control group, and the difference in the com-
bined effect size was statistically significant. Subgroup analysis 
showed that 100mg, 300mg, and 500mg Inclisiran could reduce 
LDL-C and TC. Among them, 300mg Inclisiran had the most 
significant effect on LDL-C and TC level reduction. 100mg and 
300mg Inclisiran could increase HDL-C level; 300 mg Inclisiran  
had the most obvious effect on HDL-C increase, 500mg 
Inclisiran could not increase HDL-C level. In conclusion, 300mg  
Inclisiran had the best therapeutic effect, significantly decreased 
LDL-C and TC levels in patients with hyperlipidemia, and 
increased HDL-C levels, thus reducing risk factors for cardiovas-
cular disease and increasing protective factors for the prevention 
of cardiovascular disease. 300mg Inclisiran was injected twice, 
and the LDL-C level decreased significantly compared with the 
single injection. Through durable and potent lowering of LDL-C 
with 2 injections a year, Inclisiran could yield a persistent lip-
id-lower therapeutic option in the near future.[19]

4.2. Safety evaluation of Inclisiran in hyperlipidemia

Safety is an essential determinant of drug selection in patients 
with hyperlipidemia. According to the chemical structure, 
Inclisiran is a short synthetic siRNA that acts as a guide, can 
hybridize with the complementary mRNA of PCSK9, and 
induce its degradation. Due to the unique structural modifi-
cation of Inclisiran, the drug has prolonged biological activ-
ity and better stability.[26] Because of its unique mechanism of 
action, Inclisiran can degrade both intracellular and extracel-
lular PCSK9 protein levels, leading to a significant, effective, 
and long-lasting decrease in LDL-C concentration.[27] Inclisiran 
is safe and well-tolerated in treating dyslipidemia and can 
reduce the risk of acute vascular events.[5] Although some SRs 
suggested that the risk rate of adverse reactions in Inclisiran 
versus placebo needs to be determined,[26,28] data integration 
from SRs in this paper shows that the risk of adverse events 
in the Inclisiran group was equivalent to that in the placebo 
group (RR = 1.0,95%CI = 0.9−1.0). However, the incidence of 
injectable site reactions in the Inclisiran group was higher than 
that in the placebo group (RR = 6.2,95%CI = 2.6−14.9). Thus, 
minor injectable site reactions and other possible adverse reac-
tions mentioned above should be considered while using the 
Inclisiran group. In addition, there are no research on the long-
term effects of Inclisiran on patients with hyperlipidemia, and 
a large number of clinical studies and longer follow-ups are 
still needed to observe the long-term effects of the drug on the 
transformation and outcome of hyperlipidemia. In summary, 
this research shows that Inclisiran has a favorable safety pro-
file, with no significant difference in its good response com-
pared with placebo. However, ongoing and upcoming clinical 
trials in a larger patient population are needed to evaluate the 
long-term tolerability, effectiveness, and safety of Inclisiran.[26]

4.3. Methodological quality of Inclisiran systematic evaluation

Systematic evaluation is a fundamental research method of 
evidence-based medicine and an important source, which is 
regarded as the cornerstone of clinical effectiveness evaluation 

and clinical guidelines and norms. In general, only system-
atic evaluation with strict quality control can provide close to 
real scientific evidence for clinical practice and health-related 
decision-making.[29] In this study, the AMSTAR tool was used 
to appraise the methodological quality of the 10 included sys-
tematic evaluations. The evaluation results showed that the 
included systematic evaluations’ overall methodological quality 
needed improvement. This may be related to the fact that most 
of the articles included were published individually and the lack 
of quality assurance of SRs such as Cochrane. 100% of the SRs 
did not indicate whether a bibliographic list of excluded studies 
was provided, which may be related to the fact that there are 
space limitations in general academic journals. Editors are less 
likely to list lengthy exclusions at the end of the paper. 70% of 
the included system evaluations did not provide the preliminary 
design scheme, which may affect the rigor of the system evalu-
ation construction process. 80% of the system evaluations did 
not carry out extensive literature retrieval. It lacked at least 4 
authoritative databases, which may affect the comprehensive-
ness of the system evaluation construction process. 70% of the 
systematic evaluations did not indicate whether the publication 
has been considered in the inclusion criteria. The retrieval of 
unpublished adverse research reports, dissertations, abstractions 
of conference papers, and various briefs may be missing, and 
there is a risk of publication bias.[30] In addition, 90% of SRs did 
not evaluate publication bias, potentially affecting the objectiv-
ity and reliability of results.

4.4. Inclisiran evidence strength

The methodological quality of systematic evaluation does not 
represent the quality of evidence. In order to help users of sys-
tematic evaluation accurately understand and correctly apply 
the evidence provided by this systematic evaluation, the GRADE 
tool was used in this study to grade the quality of evidence of 
outcome indicators to evaluate the correct grasp of the effect 
estimate value.[31] According to GRADE’s systematic degrada-
tion, this study assessed the evidence quality of 27 outcome 
indicators, including 10 SRs. The results showed that among the 
27 outcome indicators, 8 were high-quality, 3 were of medium 
quality, 6 were of low quality, and 10 were of very low quality, 
suggesting that the efficacy and safety of Inclisiran still need to 
carry out high-quality studies with large sample sizes. Among 
the 5 degrading factors, the main ones are the inconsistency, lim-
itation, and imprecision of the analysis, which is reflected in the 
large heterogeneity of some study results. The limitation down-
grade of the study indicates that the RCTs included in the sys-
tematic evaluation still have some defects in the study design,[32] 
such as the absence of a randomization process. However, the 
imprecision degradation of the study is reflected in the fact that 
the confidence interval of the estimated effect size is too wide, 
failing to reach the optimal information sample size.[33] These 
deficiencies significantly reduce the credibility of the results 
of the systematic evaluation, especially for key outcome mea-
sures such as low quality of adverse reactions, suggesting that 
Inclisiran’s adverse reactions were equivalent to placebo and 
that the results need to be examined with evidence from a larger 
sample size.

4.5. Closing

Since Inclisiran was available in 2020, the number of ran-
domized controlled trial studies using these drugs was small. 
Therefore, this overview of SRs provides a direction for 
researchers to evaluate the indications and contraindications 
of Inclisiran further. Compared to other studies, we used a 
more reliable analysis strategy (an overview of SRs) to con-
duct a more comprehensive and detailed analysis of the effec-
tiveness and safety of Inclisiran. In addition, we performed 



8

Li et al.  •  Medicine (2023) 102:3� Medicine

subgroup analyses by comparing the effectiveness of different 
doses of Inclisiran with different LDL-C levels. However, our 
overview of SRs has some limitations. First, there were few 
original studies on Inclisiran, and only 10 SRs articles met the 
requirements. Secondly, fewer than 10 RCTs were included, 
so we could not compile funnel plots. Thirdly, all relevant 
studies were carried out abroad, and most of them only 
included hyperlipidemia patients diagnosed with ASCVD or 
with ASCVD, thus limiting the generality of the study results. 
Fourth, some of our results show a high degree of heteroge-
neity. In general, heterogeneity results from different numbers 
of participants, different doses, and durations of treatment 
for various conditions of their participants. The large hetero-
geneity means that more studies are needed to confirm our 
findings. This paper’s discussion shows that more high-quality 
RCTs and systematic evaluation articles are expected to pro-
vide more reliable evidence.

5. Conclusion

	 (1)	300mg Inclisiran with 2 injections a year has the best 
therapeutic effect, which can significantly reduce LDL-C 
and TC, and can increase HDL-C levels in patients with 
hyperlipidemia as well.

	 (2)	Inclisiran has a favorable safety profile, with no significant 
difference in its incidence of adverse reactions compared 
to placebo. Most of the adverse effects were associated 
with the reaction on the injection site.
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