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ABSTRACT
Introduction Atherosclerosis is the leading cause of 
cardiovascular disease (CVD), which is one of the most 
common causes of morbidity and mortality worldwide. 
Lipid accumulation and inflammation play a crucial 
role in the pathogenesis of atherosclerosis. Proprotein 
convertase subtilisin/kexin type 9 (PCSK9) inhibitors are an 
emerging lipid- lowering agent reported as a potential anti- 
inflammation effect in the prevention of CVD. However, 
the anti- inflammatory effect is still elusive. Therefore, a 
systematic review and meta- analysis is needed to analyse 
the anti- inflammatory effect of PCSK9 inhibitors on 
atherosclerosis in practice.
Methods and analysis This protocol was conducted 
following the Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses Protocols. We will include 
double- blind, randomised controlled trials that reported 
changes in the levels of inflammatory markers, with an 
intervention arm of PCSK9 inhibitors and a treatment 
duration of more than 2 weeks. The following databases 
will be mainly searched from 1 January 2003 to the 
formal search date: PubMed, Embase, Web of Science 
and the Cochrane Central Register of Controlled Trials. The 
primary aim is to assess the effect of PCSK9 inhibitors on 
inflammatory markers, including circulating inflammatory 
markers such as C- reactive protein, high- sensitivity C- 
reactive protein, white cell counts, IL- 1β, IL- 6 and TNF-α 
and local inflammatory markers such as the most diseased 
segment target- to- background ratio of the index vessel 
in adult patients with atherosclerosis. We will assess the 
quality of evidence, heterogeneity and report bias following 
the recommendations of the Cochrane Handbook for 
Systematic Reviews of Interventions.
Ethics and dissemination Due to the systematic 
review being based on published studies, no ethics 
approval is required. The study results will be presented 
at international conferences and published in a peer- 
reviewed journal.
PROSPERO registration number CRD42022297710.

BACKGROUND
Atherosclerosis, a chronic condition that 
begins in middle age and lasts lifelong, is 
the leading cause of cardiovascular disease, 
accounting for one of the most common 

causes of morbidity and mortality worldwide.1 
Lipid metabolism disorders, especially low- 
density lipoprotein cholesterol (LDL- C), play 
a crucial role in the pathogenesis of athero-
sclerosis with lipid accumulation, oxidation 
and glycation in the subendothelium of the 
arterial wall.2 Besides being a disorder of lipid 
accumulation, atherosclerosis is thought to be 
a process of chronic and progressive inflam-
mation triggered by the interaction of LDL- C, 
monocyte- derived macrophages, T cells and 
the normal artery cells, as well as inflamma-
tory cytokines like C- reactive protein (CRP), 
high- sensitivity C- reactive protein (hs- CRP), 
IL- 1β, IL- 6 and TNF-α.3 Inflammatory 
activation may hasten the progression of 
atherosclerosis by damaging the skeleton of 
the fibrous cap, which may result in plaque 
rupture and cardiovascular events.4 Elevated 
levels of inflammatory biomarkers have 
been associated with an increased risk of 
cardiovascular events, and anti- inflammatory 
medications may help to minimise this risk.5 
Recently, evidence from Canakinumab Anti- 
inflammatory Thrombosis Outcome Study 
(CANTOS) reported that anti- inflammatory 
therapy significantly reduced hs- CRP levels 
without decreasing LDL- C levels, as well as 
decreased the primary cardiovascular events 
like non- fatal myocardial infarction, and non- 
fatal stroke and cardiovascular death after a 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This systematic review and meta- analysis will syn-
thesise high- quality evidence from phase 2 or phase 
3 double- blind randomised controlled trials.

 ⇒ The risk of bias will be evaluated using the Cochrane 
Collaboration criteria.

 ⇒ Sources of heterogeneity will be explored by sub-
group and sensitivity analysis.
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3.7- year follow- up period, supporting the inflammatory 
hypothesis of atherosclerosis.6

Although LDL- C reduction with lipid- lowing agents like 
statins targets primary or secondary prevention of cardio-
vascular diseases, many studies have indicated that these 
drugs’ benefits go beyond lowering LDL- C. Evidence has 
suggested that statins’ success in preventing cardiovas-
cular events is not linearly or merely related to their hypo-
lipidemic action for LDL- C reduction; in addition, their 
efficacy may be attributed to their capacity to attenuate 
systemic inflammation and hs- CRP levels.7 8 Similarly, 
proprotein convertase subtilisin/kexin type 9 (PCSK9) 
inhibitors are elegant lipid- lowering agents for lowing 
LDL- C and other lipid parameters recently.9–11 Several 
high- level trials revealed that PCSK9 inhibitors and 
add- on statins reduced the mean percentage of LDL- C 
levels by approximately 60% compared with placebo or 
other lipid- lowing agents.12 13 A meta- analysis encom-
passing 35 randomised controlled trials (RCTs) and 
45 539 patients disclosed that PCSK9 inhibitors reduced 
LDL- C by 60.94% and 31.32% compared with placebo 
and ezetimibe, respectively.14 In addition to their efficacy 
in lowing LDL- C, PCSK9 inhibitors are recently shown to 
have an anti- inflammatory effect in animal models and in 
vitro studies, like reducing the accumulation of macro-
phages and suppressing the production of proinflam-
matory cytokines.15–17 Moreover, PCSK9 inhibits stress 
response and inflammation gene expression in liver cells, 
implying that PCSK9 has an impact on metabolic path-
ways other than cholesterol metabolism.18 19 Studies on 
PCSK9 and extracellular vesicles (EV) in obese popula-
tions and human monocyte lines have shown that PCSK9 
mediated the generation of EV and regulated EV- derived 
miRNAs, indicating that PCSK9 plays a role on inflam-
mation milieu at the paracrine level, namely, among the 
components of the plaque.20 21

Unfortunately, the anti- inflammatory effects of PCSK9 
inhibitors for human atherosclerotic plaque are still 
controversial. Two meta- analyses published in 2016 and 
2018 and several original studies found that PCSK9 
inhibitors resulted in significant LDL- C reductions but 
had no effect on hs- CRP levels.22 23 However, compel-
ling data from RCTs have revealed that the percentage 
change in macrophage grade is more prominent in the 
PCSK9 inhibitors group than in the control group (28.4% 
(35.3% to 19.0%) vs 10.2% (25.3% to 4.3%); p=0.033).24 
In addition, several studies have implied that hs- CRP, a 
liver- derived acute phase protein associated with systemic 
inflammation, may not correlate with local arterial wall 
inflammation. Local inflammatory markers are better 
indicators of proinflammation alterations in atheroscle-
rotic plaque.25 26 Many related studies are focusing on 
other circulating inflammatory biomarkers such as CRP, 
white cell counts, IL- 1β, IL- 6 and TNF-α, as well as local 
inflammatory markers of the arterial wall such as the most 
diseased segment target- to- background ratio of the index 
vessel measured by positron emission tomography/CT 
in the randomised control studies on PCSK9 inhibitors 

for lipid- lowering.27–31 The anti- inflammatory impact of 
PSCK9 inhibitors has been inconsistently determined 
in these published studies employing various inflamma-
tory biomarkers. Therefore, it is necessary for further 
analysis of literature, especially RCTs data, with a meta- 
analysis method to provide the highest- evidence guide-
line or recommendation of the anti- inflammatory effect 
of PCSK9 inhibitors on atherosclerosis in practice.

Objective
The primary objective of the current study is to assess the 
effect of PCSK9 inhibitors on the levels of inflammatory 
markers in patients with atherosclerosis. Inflammatory 
markers include circulating inflammatory markers such 
as hs- CRP, CRP, white cell counts, IL- 1β, IL- 6 and TNF-α, 
and local inflammatory markers such as the most diseased 
segment target- to- background ratio of the index vessel. 
The secondary objectives are as follows: (1) to compare 
the anti- inflammatory effects of different types of PCSK9 
inhibitors; (2) to determine the impact of treatment dura-
tion, participant characteristics and treatment strategy 
with monotherapy or combination therapy on the anti- 
inflammatory effects of PCSK9 inhibitors.

METHODS AND ANALYSIS
This protocol was conducted following the Preferred 
Reporting Items for Systematic Reviews and Meta- Analyses 
Protocols (PRISMA- P) (see online supplemental file 1), 
PRISMA- P Checklist).32 Any revision of this protocol and the 
entire review process will be promptly updated on the PROS-
PERO registration. This systematic review will be performed 
and reported using the Cochrane Handbook for Systematic 
Reviews of Interventions and the PRISMA extension state-
ment for reporting systematic reviews incorporating meta- 
analyses of healthcare interventions.33 34

Patients and public involvement
Patients and the public will not be directly involved in the 
study’s design or execution.

Criteria for considering studies for this review
Types of studies
We will include phase 2 or phase 3 double- blind RCTs. 
Observational cohort, case–control, case series and 
registry studies will be excluded. Duplicate publications 
and other studies like non- human investigations will also 
be excluded. We will only consider studies published in 
English. No limits will be set for publication status.

Types of participants
We will consider studies involving adults (≥18 years 
old) with atherosclerotic cardiovascular diseases. Other 
comorbidities such as hyperlipidaemia, hypertension, 
diabetes, cerebrovascular disease, peripheral vascular 
disease and obesity are allowed. The trials in children, 
those performed in patients without atherosclerosis, or 
animals will be excluded.
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Types of interventions
All interventions involving the treatment of PCSK9 inhib-
itors will be considered for the analysis. We will also 
consider trials investigating the combination of other 
conventional lipid- lowering agents such as statins, ezeti-
mibe, fibrates, bile acid sequestrants and nicotinic acid. 
Trials will be included in which the comparator was a 
placebo, no treatment or other conventional lipid- lowing 
agents when the experimental intervention was PCSK9 
inhibitors alone or in combination with another lipid- 
lowering drug. There will be no restrictions on the types 
of PCSK9 inhibitors like monoclonal antibodies, small- 
interfering RNA (siRNA) and other types that will be 
considered. Studies with a treatment duration of less than 
2 weeks will be eliminated.

Types of outcome measures
The trials that reported at least one of the following 
outcomes will be included.

Primary outcomes
At least one of the levels of inflammatory marker was 
reported at the beginning and end of the trial, or a net 
change in the levels of inflammatory markers.

Secondary outcomes
The changes in inflammatory markers were involved under 
treatment with different types of PCSK9 inhibitors, treatment 
duration, participant characteristics and treatment strategies 
such as monotherapy or combination therapy.

Inflammatory markers comprise circulating inflamma-
tory markers such as hs- CRP, CRP, white cell counts, IL- 1β, 
IL- 6 and TNF-α and local inflammatory markers like the 
most diseased segment target- to- background ratio of the 
index vessel.

Search methods for identification of studies
The following four databases will be primarily searched 
from 1 January 2003 to the formal search date: PubMed, 
Embase, Web of Science and the Cochrane Central 
Register of Controlled Trials. We will also search  Clin-
icalTrials. gov and the WHO International Clinical 
Trials Registry Platform (ICTRP) for relevant RCTs. 
The reference lists of included studies and previously 
published systematic reviews will be reviewed to identify 
eligible studies. Further information will be obtained 
from published sources via exploring the grey litera-
ture sources or contacting the original authors when 
necessary. There will be no restrictions on publication 
status and type. A filter designed for retrieval of RCTs 
with maximised sensitivity will be applied.35 Literature 
utilising subject search phrases in combination with the 
search strategy for identifying trials was developed by an 
experienced librarian and amended by another librarian 
according to the Peer Review of Electronic Search Strat-
egies Checklist (see online supplemental file 2, search 
strategy).

Data extraction and analysis
Study selection
The two levels of study screening and selection will be 
carried out independently by two reviewers. Reviewers will 
assess if a study is eligible for inclusion in level one screening 
based on the title and abstract of articles acquired from the 
literature search. The full text of articles obtained from 
level one screening will be collected in level two screening, 
and those that meet the eligibility criteria will be included. 
When many studies present data from the same study popu-
lation or multiple publications from the same study series 
are published in chronological sequence, the study with 
the most direct interventions or the largest sample size is 
retained. A pilot test based on predesigned test forms will 
be completed before each screening level to calculate 
inter- rater reliability. High agreement (80%) is required to 
start the formal screening (see online supplemental file 3, 
screening pilot- test form). Disagreements between the two 
reviewers will be handled by discussion or the involvement 
of a third reviewer if necessary. The study authors will be 
contacted for more information if there is ambiguity or 
insufficient data.

Data extraction and management
Two reviewers will extract data from relevant studies sepa-
rately, with any disagreements handled by a third reviewer. 
The third reviewer will double- check the data. Only the 
appropriate arms will be included in RCTs with multiple 
arms. The following information will be extracted for each 
eligible study: trial name, first author, year of publication, 
PCSK9 inhibitors group and control group treatment 
methods, types and doses of PCSK9 inhibitors, treatment 
duration, follow- up period, number of patients, partici-
pant characteristics (mean or median age, proportion 
of male patients, LDL- C level, total cholesterol level and 
medical history), changes in the levels of inflammatory 
markers for each group. A similar pilot test to calculate 
inter- rater reliability is required to validate strong agree-
ment (80%) between two reviewers. Similarly, disagree-
ment between two reviewers will be resolved by discussion 
or by a third reviewer if necessary. We will contact the 
study authors for more information if there is any ambi-
guity or insufficient data.

Assessment of risk of bias in included studies
The risk of bias in eligible RCTs will be evaluated by two 
reviewers using the Cochrane Collaboration’s tool.33 
If there is a disagreement, a third investigator will be 
consulted. We will assess the following items: random 
sequence generation (selection bias), allocation conceal-
ment (selection bias), blinding of participants and 
personnel (performance bias), blinding of outcome 
assessment (detection bias), incomplete outcome data 
(attrition bias), selective reporting (reporting bias) and 
other sources of bias. The judgements were classified as 
‘low risk’, ‘high risk’ and ‘unclear risk’ of bias.
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Measure of treatment effect
As the change in the levels of inflammatory markers 
is a continuous variable, the treatment impact will be 
measured using mean difference (MD) with 95% CI. We 
will show the standardised mean difference (SMD) and 
95% CI for data presented according to different scales.

Dealing with missing data
If essential research specifics or relevant data are 
missing, the principal authors of the listed studies will be 
contacted. We will send a reminder email if no response 
is received after 2 weeks. If the data are unavailable on 
requests finally, we will impute missing data using estab-
lished methods such as informative missingness differ-
ence of means for continuous outcomes. Furthermore, a 
sensitivity analysis will be performed to confirm that our 
imputations do not affect the results.

Data synthesis and statistical analysis
Data synthesis
Only if the data are sufficient and treatment results, such 
as changes in the levels of inflammatory markers, are 
comparable, will we do meta- analyses using STATA (V.17, 
StataCorp, 2021); otherwise, the findings will be reported 
narratively. The levels of inflammatory markers will be 
estimated using MD with 95% CI or SMD with 95% CI.

Assessment of heterogeneity
We will use Q tests and I² statistics to assess clinical or 
methodological heterogeneity within and across treat-
ment comparisons. In this study, either p- value<0.10 or 
I²>50% suggests significant heterogeneity, and a random- 
effects model will be applied. Sources of heterogeneity 
will be explored by subgroup and sensitivity analysis. Clin-
ical heterogeneity will be assessed by examining differ-
ences in study designs, participant characteristics, the 
treatment effect and the overlap of CI on forest plots. 
Statistical heterogeneity among studies will be calculated 
using the I² statistics. If heterogeneity is not identified 
(p- value≥0.10 or I²≤ 50%), the Mantel- Haenszel fixed- 
effect model will be used to produce the pooled estimates 
of the treatment effect for each outcome.

Subgroup analysis and sensitivity analysis
If sufficient data are available, we will apply subgroup anal-
ysis to explore plausible explanations for heterogeneity, 
such as (1) types of PCSK9 inhibitors; (2) treatment dura-
tion and (3) treatment method: monotherapy or combi-
nation therapy. Sensitivity analyses will be conducted by 
excluding each study in turn and comparing the consis-
tency of the results to test the robustness of our findings.

Assessment of report bias
Publication bias will be examined using Begg’s rank 
correlation and Egger’s weighted regression tests. The 
funnel plot method will be used if there are 10 or more 
studies. The applications will be investigated if asymmetry 
in the funnel plot is discovered.

Assessment of the certainty of the evidence
We will use the GRADE (Grading of Recommendation, 
Assessment, Development and Evaluation) approach to 
assess the evidence’s quality.36 The strength of evidence will 
be classified as high, moderate, low or very low, depending on 
the risk of bias, consistency, directness, precision and publica-
tion bias. If a meta- analysis is not possible, the results will be 
presented in a narrative format.

Discussion
There is widespread agreement that atherosclerosis is a 
lipid accumulation disorder and inflammation disorder. 
Increasing studies have confirmed that inflammation 
is the important risk factor for the development and 
progression of atherosclerosis and future adverse cardio-
vascular events.37 Anti- inflammation therapy is an effective 
strategy for preventing cardiovascular diseases, according 
to the CANTOS findings.6 There is evidence that statins, 
which are commonly used to lower cholesterol, have a 
pleiotropic effect by reducing inflammation and lowering 
LDL- C.38 39 PCSK9 inhibitors are more effective than 
intensive statin therapy in lowering LDL- C levels and 
reducing the rate of severe adverse cardiovascular events, 
but their anti- inflammatory effects remain elusive. PCSK9 
inhibitors have been shown in several studies to have a 
powerful impact of lipid- lowing and prevention of cardio-
vascular diseases without alteration of hs- CRP levels.22 23 
However, evidence from high- level data suggests that one 
of the fundamental mechanisms for clinical improve-
ments from PCSK9 inhibitors may be more robust stabil-
isation of vulnerable plaque.40 Moreover, studies showed 
that PCSK9 siRNA and PCSK9 vaccination could decrease 
the number of macrophages and vascular inflamma-
tion.16 41 As a result, focusing on whether PCSK9 inhibi-
tors can reduce inflammatory markers is clinical of great 
interest. In the current study, we will conduct a compre-
hensive analysis with recently available RCTs to provide 
the highest evidence of the anti- inflammatory effect of 
PCSK9 inhibitors.
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to
address in a systematic review protocol*
Section and topic Item

No
Checklist item

ADMINISTRATIVE INFORMATION
Title:

Identification 1a Identify the report as a protocol of a systematic review Yes
Page1, line 2

Update 1b If the protocol is for an update of a previous systematic review, identify
as such

N/A

Registration 2 If registered, provide the name of the registry (such as PROSPERO)
and registration number

Yes
Page3, line 6
Page6, line 22

Authors:
Contact 3a Provide name, institutional affiliation, e-mail address of all protocol

authors; provide physical mailing address of corresponding author
Yes
Page1, line 6

Contributions 3b Describe contributions of protocol authors and identify the guarantor of
the review

Yes
Page12, line 27

Amendments 4 If the protocol represents an amendment of a previously completed or
published protocol, identify as such and list changes; otherwise, state
plan for documenting important protocol amendments

Yes
Page6, line 22

Support:
Sources 5a Indicate sources of financial or other support for the review Yes

Page13, line 9
Sponsor 5b Provide name for the review funder and/or sponsor Yes

Page13, line 9
Role of sponsor
or funder

5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in
developing the protocol

Yes
Page13, line 9

INTRODUCTION
Rationale 6 Describe the rationale for the review in the context of what is already

known
Yes
Page4, line 2

Objectives 7 Provide an explicit statement of the question(s) the review will address Yes
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with reference to participants, interventions, comparators, and outcomes
(PICO)

Page6, line 7

METHODS
Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting,

time frame) and report characteristics (such as years considered,
language, publication status) to be used as criteria for eligibility for the
review

Yes
Page7, line 4

Information sources 9 Describe all intended information sources (such as electronic databases,
contact with study authors, trial registers or other grey literature
sources) with planned dates of coverage

Yes
Page8, line 13

Search strategy 10 Present draft of search strategy to be used for at least one electronic
database, including planned limits, such that it could be repeated

Yes
Page8, line 25

Study records:
Data
management

11a Describe the mechanism(s) that will be used to manage records and data
throughout the review

Yes
Page9, line 15

Selection
process

11b State the process that will be used for selecting studies (such as two
independent reviewers) through each phase of the review (that is,
screening, eligibility and inclusion in meta-analysis)

Yes
Page9, line 1

Data collection
process

11c Describe planned method of extracting data from reports (such as
piloting forms, done independently, in duplicate), any processes for
obtaining and confirming data from investigators

Yes
Page8, line 1

Data items 12 List and define all variables for which data will be sought (such as
PICO items, funding sources), any pre-planned data assumptions and
simplifications

Yes
Page9, line 19

Outcomes and
prioritization

13 List and define all outcomes for which data will be sought, including
prioritization of main and additional outcomes, with rationale

Yes
Page7, line 26

Risk of bias in
individual studies

14 Describe anticipated methods for assessing risk of bias of individual
studies, including whether this will be done at the outcome or study
level, or both; state how this information will be used in data synthesis

Yes
Page10, line 1

Data synthesis 15a Describe criteria under which study data will be quantitatively
synthesised

Yes
Page10, line 23

15b If data are appropriate for quantitative synthesis, describe planned
summary measures, methods of handling data and methods of
combining data from studies, including any planned exploration of
consistency (such as I2, Kendall’s τ)

Yes
Page10, line 28
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15c Describe any proposed additional analyses (such as sensitivity or
subgroup analyses, meta-regression)

Yes
Page11, line 11

15d If quantitative synthesis is not appropriate, describe the type of
summary planned

Yes
Page10, line 26

Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication
bias across studies, selective reporting within studies)

Yes
Page11, line 17

Confidence in
cumulative evidence

17 Describe how the strength of the body of evidence will be assessed
(such as GRADE)

Yes
Page11, line 21

* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for impor tant
clar ification on the items. Amendments to a review protocol should be tracked and dated. The copyr ight for PRISMA-P (including checklist) is held by the
PRISMA-P Group and is distr ibuted under a Creative Commons Attr ibution Licence 4.0.

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and
meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647.
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Search strategy on PubMed
#1 "PCSK9 Inhibitors"[Mesh]
#2 PCSK9i OR ‘PCSK9 antibody’ OR anti-PCSK
#3 ‘Proprotein convertase subtilisin/kexin type 9’ AND Inhibitor
#4 Evolocumab OR Repatha OR AMG145 OR ‘AMG 145’ OR Alirocumab OR

REGN727 OR ‘REGN 727’ OR SAR-236553 OR ‘SAR 236553’ OR Praluent OR
Bococizumab OR RN316 OR ‘RN316’ OR PF04950615 OR ‘PF 04950615’ OR
Inclisiran OR ‘ALN-PCS/OR ALN-PCScS’ OR RG7652 OR ‘RG 7652’ OR
LY3015014 OR ‘LY 3015014’ OR MEDI4166 OR ‘MEDI 4166’ OR AT04A OR
AT06A

#5 #1 OR #2 OR #3 OR #4
#6 "C-Reactive Protein"[Mesh]
#7 hsCRP/OR High Sensitivity C-Reactive Protein
#8 "Cytokines"[Mesh]
#9 Tumor Necrosis Factor-alpha/OR TNF alpha/OR TNF-α/OR Interleukins/OR

IL-6/OR Interleukin 6/OR hs-IL-6
#10 "Leukocytes"[Mesh]
#11 monocyte/OR lymphocyte/OR WBC
#12 Arterial wall inflammation/OR most diseased segment/OR MDS/OR

target-to-background ratio/OR TBR
#13 #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12
#14 randomized controlled trial
#15 controlled clinical trial
#16 randomized
#17 Placebo
#18 Randomly
#19 Trial
#20 Groups
#21 #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR#20
#22 #5 AND #13 AND #21
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Supplement 3. Screening pilot-test form

Level 1 screening

1. Does the study include patients with atherosclerotic cardiovascular diseases?

YES____ NO____ UNCLEAR____

2. Were the patients treated with proprotein convertase subtilisin/kexin type 9

(PCSK9) inhibitors?

YES____ NO____ UNCLEAR____

3. Is this a randomized controlled trial?

YES____ NO____ UNCLEAR____

If you answer NO to any of these questions, the citation will be excluded. All other
citations will be included in L2 screening.

Level 2 screening

1. Does the study include adults (>18 years old) with atherosclerotic cardiovascular

diseases?

YES____ NO____ UNCLEAR____

2. Is this a phase 2 or phase 3 double-blind randomized controlled trial?

YES____ NO____ UNCLEAR____

3. Does the study report at least one of the inflammatory markers levels at begin and

end of the trial, or a net change of the inflammatory markers levels? Inflammatory

markers include circulating inflammatory markers such as hs-CRP, CRP,

lipoprotein(a), white blood cell counts, IL-1β, IL-6, and TNF-α, and local
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inflammatory markers like the most diseased segment target-to-background ratio

of the index vessel.

YES____ NO____ UNCLEAR____

4. Were the patients treated with PCSK9 inhibitors alone or in combination with

another lipid-lowering drug?

YES____ NO____ UNCLEAR____

5. Were the patients treated with PCSK9 inhibitors compared to others with no

treatment or treated with placebo, or other conventional lipid-lowing agents?

YES____ NO____ UNCLEAR____

If you answer NO to any of these questions, the citation/study will be excluded. All
other full-text articles will be included.
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