Farshidi et al. Trials (2025) 26:108 Trials
https://doi.org/10.1186/513063-025-08817-7

: — : ®
Comparison of ezetimibe and atorvastatin @
versus atorvastatin alone on short-term major
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Abstract

Background Major cardiovascular events (MACE) after percutaneous coronary intervention (PCl) are among the most
common causes of death in patients. Lipid-lowering strategies seem to affect these events. Reaching the best regi-
men for controlling lipid abnormalities is important. This study aimed to compare the effect of ezetimibe and atorvas-
tatin versus atorvastatin alone in short-term major cardiovascular events in patients after PCl in Bandar Abbas in 2018.

Methods This double-blinded randomized controlled trial was done in Bandar Abbas in 2018 on 224 patients.
Patients were randomly divided into two groups either to receive ezetimibe and atorvastatin (group A) or atorvasta-
tin alone (group B). Patients were followed for 1 month for major cardiovascular events and drug side effects. Data
was analyzed using SPSS software.

Results Patients in the two groups had similar baseline characteristics. The mean low-density lipoproteins (LDL) level
was 69.83+28.8 in group A and 82.45+29.9 in group B (P=0.014). At the end of the study, high-sensitivity C-reactive
protein (hs-CRP) values were notably lower in group A (P value=0.005). Three (2.7%) patients in group A and 1 patient
(0.9%) in group B had a myocardial infarction (P value=0.313). Also, 11 patients (9.8%) in group A and 13 patients
(11.6%) in group B had unstable angina (P value=0.666). No patients had death, cerebrovascular event, or stent
thrombosis in the two groups.

Conclusion Although adding ezetimibe to atorvastatin can decrease LDL and hs-CRP levels in short-term follow-up;
it is not effective in lowering short-term major cardiovascular events in patients after PCl. Studies with longer-term
follow-up are recommended.

Trial registration IRCT, IRCT20171028037047N1. Registered on 22 June 2018, https://irctbehdasht.gov.ir/trial/28808.
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Introduction

Statins are a class of lipid-lowering drugs known for their
beneficial effects in patients undergoing coronary artery
angiography. These drugs have been found to reduce
the risk of cardiovascular diseases. One mechanism
through which statins exert their benefits is by reduc-
ing inflammation [1, 2]. C-reactive protein (CRP) is a
marker associated with the prediction of mortality from
acute coronary artery disease, as its levels rise during
inflammation. Elevated CRP levels have been linked to
cardiovascular events in patients, highlighting the role
of inflammation in the development of cardiovascular
diseases [3—5]. Ezetimibe is another medication with a
lipid-lowering ability that inhibits intestinal cholesterol
absorption and is used to lower lipid levels in patients
with hyperlipidemia. In addition to its lipid-lowering
effects, ezetimibe has been found to have anti-inflam-
matory properties that reduce the risk of heart disease
[3, 6, 7]. Combining ezetimibe with statins in patients
with hypercholesterolemia has been shown to decrease
levels of hs-CRP, indicating additional anti-inflamma-
tory mechanisms of ezetimibe [8, 9]. Statins also possess
anti-inflammatory properties and have been proven to
reduce the risk of cardiovascular disease [5]. Hence, the
combination of ezetimibe with statins could potentially
decrease cardiovascular events by lowering inflammation
and hs-CRP levels in high-risk patients [9].

Despite the current lipid-lowering therapies available, a
significant number of patients still experience cardiovas-
cular events. Therefore, ongoing studies aim to develop
more effective drug therapies. Many patients undergo-
ing PCI have atherosclerotic plaques in their coronary
arteries that are prone to rupture and cause thrombo-
sis. Studies have shown that statins can help stabilize
atherosclerotic plaques [10], and they can also slow the
progression and reduce the size of these plaques. Inten-
sive lipid-lowering strategies, defined as a more than
50% reduction in LDL cholesterol, have been studied by
adding ezetimibe to statins in patients undergoing angi-
ography. This strategy has been found to reduce athero-
sclerotic plaque buildup and decrease the risk of plaque
rupture and thrombosis [4]. Implementing this approach
in patients undergoing PCI has been linked to a reduc-
tion in major cardiovascular events. The anti-inflamma-
tory effects of ezetimibe may be particularly impactful
in patients with positive inflammatory markers, such as
CRP positivity [11-14]. Cardiovascular events follow-
ing PCI are significant contributors to patient mortality,
underscoring the importance of effective lipid-lowering
strategies in reducing these events. Therefore, optimiz-
ing lipid control regimens in these patients is crucial. The
objective of this study is to compare the impact of com-
bining ezetimibe with atorvastatin versus atorvastatin
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alone on short-term major cardiovascular events in
patients following elective coronary angioplasty.

Method
This is a double-blind randomized clinical trial study in
patients referring to the Jorjani Angiographic Center of
Shahid Mohammadi Hospital in Bandar Abbas and has
been registered in the Iranian Registry of Clinical Trials
(IRCT registration number: IRCT20171028037047N1,
https://irct.behdasht.gov.ir/trial/28808).  The  ethics
committee of Hormozgan University of Medical Sci-
ences (ethic number: IRHUMS.REC.1396.133) has also
approved the study. Considering the 8.2% incidence of
cardiovascular events in the ezetimibe and atorvastatin
groups with 95% confidence intervals and 80% strength,
to detect at least 10% differences in the incidence of car-
diovascular events in the two groups, the minimum sam-
ple size of 112 patients in each group were calculated. In
a randomized manner, every patient who was referred
to PCI who had all the inclusion criteria and none of the
exclusion criteria was included in the study and then put
into group A or B. The criteria for entering the study
include patients who are candidates for elective PCI, have
normal hepatic enzymes, and negative baseline troponin
levels. The exclusion criteria include individuals with any
inflammatory and rheumatologic diseases, concurrent
infectious diseases, high creatinine levels or abnormal
baseline liver enzymes, pregnant and lactating women,
and history of recent nonsteroidal anti-inflammatory
drugs (NSAIDs) use, patients’ dissatisfaction with par-
ticipating in the study, left ventricular ejection fraction
(LVEF) below 30% in echocardiographic examination,
and history of recent myocardial infarction in the last
month or the increase in troponin after PCI more than 5
times higher than the normal maximum of 99 percentile.
After determining eligibility, patients were randomly
assigned to two groups, A and B. Random assign-
ment was performed using a coin toss method, which
effectively facilitated random distribution. In group A,
patients received 40 mg of atorvastatin and 10 mg of
ezetimibe daily, while in group B, patients received 40 mg
of atorvastatin and a placebo. The placebo was in the
same package as the original drug, with the same shape,
color, and size in a way that was not differentiated from
the original drug. Medications were given to patients in
pre-prepared packages, and the patients as well as those
who recorded the results of the study were unaware of
how the patients were grouped. The secretary of the angi-
ography department was responsible for generating the
random allocation sequence, enrolling participants, and
assigning them to their respective interventions. Since
both the participants and personnel involved in assess-
ing outcomes were unaware of the group allocations, the
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study’s integrity was maintained. The blinded groups in
this study included participants, care providers, outcome
assessors, and data analysts. CRP values were checked
for all patients at the beginning of the study, after 24 h,
and at the end of the study. Patients were followed for
1 month to monitor for clinical adverse events such as
unstable angina, decompensated heart failure, myocar-
dial infarction, stroke, and stent thrombosis using various
methods including electrocardiogram (ECG), hospital
records, blood tests, and imaging. Furthermore, patients
were observed for possible adverse reactions to medica-
tion and instructed to report any myalgia, with creatine
phosphokinase (CPK) levels being evaluated if patients
experience any notable musculoskeletal symptoms. The
follow-up of patients included the following assessments:
before angiography, a comprehensive checklist of fac-
tors such as age, sex, number of vessels involved, type
of stent, levels of CRP, troponin, creatinine, systolic and
diastolic blood pressure, high-density lipoprotein (HDL)
and LDL levels, liver function tests, and body mass index
(BMI) were recorded. Patients were then compared 24 h
after PCI and 1 month after PCI for MACE, as well as for
hs-CRP levels, lipid profiles, aspartate aminotransferase
(AST), and alanine aminotransferase (ALT) levels, any
drug side effects including myalgia.

Data analysis

After data collection, the information was entered into
IBM SPSS Statistics version 23.0 for analysis. For quan-
titative data, mean and standard deviation were used,
while for qualitative data, percentage and frequency were
utilized. The normality of the data was assessed using the
Kolmogorov-Smirnov test. For comparing quantitative
variables, independent sample ¢-tests were used for nor-
mally distributed data, while the Mann-Whitney test was
applied to non-normally distributed data. Additionally,
the chi-square test was performed to compare qualitative
variables between the two groups.

Results

In this study, a total of 224 patients were included,
with 112 patients (50%) in the atorvastatin+ ezetimibe
group (group A) and 112 patients (50%) in the atorvas-
tatin only group (group B). Among the participants, 115
(51.3%) were male and 109 (48.7%) were female, with a
mean age of 60.08+10.18 years. The average BMI was
25.41+4.14 kg/m?, while the mean systolic blood pres-
sure was 134.13+13.86 mmHg and the mean diastolic
blood pressure was 84.87 +13.02 mmHg. Radial angiog-
raphy was performed on 10 patients (4.5%), while femoral
angiography was done on 214 patients (95.5%). Among
the procedures conducted, angioplasty was performed in
various coronary arteries: 79 patients (35.3%) in RCA, 27
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(12.1%) in LCX, 2 (0.9%) in RAMUS, 95 (42.4%) in LAD,
2 (0.9%) in LM, 2 (0.9%) in PLV, 3 (1.2%) in PDA, 2 (0.9%)
in D1, and 18 (8%) in OM. Additionally, eptifibatide was
administered to 12 patients (4.5%) after stenting. The
individuals in both groups did not significantly differ in
angiographic access, target vessel PCI, and eptifibatide
use during the procedure. It is important to highlight that
all subjects in the study received a drug-eluting stent.
Furthermore, the baseline characteristics of the subjects
were comparable between the two groups, as indicated in
Table 1.

In the follow-up study, we observed that three patients
(2.7%) in group A and one patient (0.9%) in group B
experienced a myocardial infarction. However, the dif-
ference in myocardial infarction rates between the two
groups was not statistically significant (P=0.331). Dur-
ing the follow-up period, 11 patients (9.8%) in group A
and 13 patients (11.6%) in group B developed unstable
angina, with no statistically significant difference in inci-
dence (P=0.666). Fortunately, there were no reported
deaths due to heart disease in either group throughout
the study. Furthermore, none of the participants in either
group experienced new strokes (cerebrovascular acci-
dents) or stent thrombosis during the follow-up period.
Table 2 compares the levels of hs-CRP, triglycerides (TG),
total cholesterol (Chol), LDL, and HDL between the two
groups after 24 h and at the end of the study. As shown
in Table 2, the analysis demonstrates significant differ-
ences in hs-CRP values between the two groups at the
study’s conclusion (P=0.005). Additionally, the LDL
values at the end of the study were significantly lower

Table 1 Comparison of baseline characteristics between group
A and group B in coronary artery disease patients undergoing
PCl

Group A Group B Pvalue

Age (year) 60.68+10.65 5948+9.69 0.380°
Height (cm) 161954931 16413+819  0053°
Weight (kg) 66.75+10.95 6852+13.86 0.347°
Systolic blood pressure 134.96+1652 13329+17.22 0367°
(mmHg)

Diastolic blood pressure 8483+1249 8458+1358 0821°
(mmHg)

BMI (kg/mz) 2549+4.01 25.33+4.30 0.784°
Male 52 (46.4%) 63 (56.3%) 0.141¢
Smoking 37 (33%) 46 (41.1%) 0.213¢
Diabetes 49 (43.8%) 63 (56.3%) 0.061¢
Hypertension 80 (71.4%) 79 (70.5%) 0.883¢

BMI Body mass index
2 Pvalue obtained from independent sample t-test
b pvalue obtained from the Mann-Whitney U test

€ P value obtained from chi-square test
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Table 2 Comparison of hs-CRP, lipid profile, CPK, and liver
enzyme levels in coronary artery disease patients undergoing PCl

Values Time Group A Group B P value
AST (U/L) Post-24 h 19.31+£9.77 2052+854  0.156°
At the end 21.32+£8.19 21.72+763 0.887°
ALT (U/L) Post-24 h 21.87+1505 2472+1642 0.188°
At the end 322442391  2653+1424 0.391°
hs-CRP (mg/l)  Post-24 h 550+849 438+540 0.655°
At the end 3314798 263+332  0.005°
TG (mg/dl) Post-24 h 1475+1292 1521+1083 0.545°
At the end 1208+514 13314626  0330°
Chol (mg/dl) Post-24 h 1554+454 1655+47.8 0.039°
At the end 1359+38.7 140.1+£46.2 0.239°
HDL (mg/dl) Post-24 h 3769+10.16  4125+19.97 0.191°
At the end 4187+1982 4056+19.7 0.810°
LDL (mg/dl) Post-24 h 8048+3561 9628+3242 0.132°
At the end 69.83+2882 8245+2990 0.014°
CPK (U/L) During study ~ 5828+17.51 5888+10.04 0259

hs-CRP High-sensitivity C-reactive protein, TG Triglycerides, Chol Total
cholesterol, HDL High-density lipoprotein, LDL Low-density lipoprotein, AST
Aspartate aminotransferase, ALT Alanine aminotransferase, CPK Creatine
phosphokinase

2 P value obtained from the Mann-Whitney U test

b p value obtained from independent sample t-test

in group A than in group B (P=0.014). The results pre-
sented in Fig. 1 illustrate a significant reduction in both
LDL levels and hs-CRP comparing groups A and B. The
study findings also revealed that none of the participants
reported drug side effects or myalgia. Although the aver-
age cholesterol level was higher in group B 24 h after PCI,
this result was not consistent until the end of the study.
Among those who underwent assessments of CPK levels,
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the mean CPK level in group A was 58.28 +17.51, while
in group B, it was 58.88 +10.04. The difference in CPK
levels between the two groups was not statistically sig-
nificant (P=0.259).

Discussion

In our double-blind, placebo-controlled randomized clin-
ical trial, we investigated the efficacy of a combination
therapy involving ezetimibe and atorvastatin compared
to atorvastatin alone, specifically focusing on short-
term MACEs following PCI. Our findings indicate that
the combination therapy not only significantly reduced
LDL cholesterol levels but also led to a notable decrease
in hs-CRP levels in the study population. These results
highlight the potential advantages of this combined ther-
apeutic strategy in optimizing LDL control and alleviat-
ing the inflammatory burden in patients following PCIL

LDL cholesterol reduction

The reduction in LDL levels observed with the combined
use of ezetimibe and atorvastatin in our study aligns with
findings from previous research and is further supported
by a meta-analysis [15, 16]. Ezetimibe, a cholesterol
absorption inhibitor, can provide additive cholesterol-
lowering benefits when used in conjunction with statins
[17]. Statins, such as atorvastatin, primarily function
by inhibiting HMG-CoA reductase, leading to reduced
cholesterol synthesis [18]. Ezetimibe complements this
mechanism by limiting intestinal cholesterol absorp-
tion, which ultimately results in a more pronounced
LDL reduction [19]. The study by Tsujita et al., which
also analyzed the combined effects of atorvastatin and
ezetimibe, reported a significant reduction in LDL levels
and observed a regression of atherosclerotic plaques, in
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contrast to our findings. Their follow-up periods of 9 and
12 months may have played a crucial role in their out-
comes [16].

Elevated LDL cholesterol is a recognized risk factor for
cardiovascular disease. Research indicates that a reduc-
tion of 1 mmol/L in LDL cholesterol corresponds to
a 20-25% decrease in the risk of major vascular events
[20]. Consequently, the LDL-lowering effect achieved
through the combination of ezetimibe and atorvastatin
could significantly decrease the incidence of cardiovas-
cular complications and long-term mortality in patients
undergoing percutaneous coronary intervention (PCI).

Inflammation and hs-CRP reduction

hs-CRP as a sensitive indicator of inflammation is closely
linked to the pathophysiology of atherosclerosis and
acute coronary syndromes [21, 22]. The reduction in
hs-CRP levels observed in our study parallels the find-
ings related to LDL cholesterol, underscoring ezetimibe’s
potential impact on inflammatory pathways while effec-
tively managing lipid levels. Sager et al. have reported
comparable effects regarding the impact of ezetimibe and
simvastatin on reducing hs-CRP levels [9].

The interaction between LDL cholesterol and inflam-
mation is significant; elevated LDL levels can trigger
inflammation in arterial walls, and persistent inflam-
mation can exacerbate lipid accumulation, creating a
harmful cycle that increases the risk of plaque rupture
and subsequent cardiac events [23]. Thus, simultane-
ously targeting both LDL and hs-CRP levels may offer a
more holistic approach to reducing cardiovascular risk in
patients following PCI [24]. Given the austere cardiovas-
cular landscape that follows PCI, optimizing therapy to
minimize MACE is paramount. Incorporating ezetimibe
into the standard atorvastatin regimen presents a prom-
ising strategy to improve lipid profiles and concurrently
target inflammatory markers. While our study focused
on short-term outcomes, further investigations are war-
ranted to observe the long-term effects of this combi-
nation therapy on clinical endpoints, including overall
mortality and the incidence of recurrent cardiac events.

Limitations and future directions

While our study provides compelling evidence for the
combination of ezetimibe and atorvastatin, it is impor-
tant to acknowledge its limitations. The sample size
might restrict the generalizability of the findings, and the
follow-up period for MACE was relatively short. Future
research should involve larger groups of patients and
longer follow-up times to better understand this treat-
ment’s long-term effects. Additionally, exploring how
ezetimibe influences hs-CRP levels could shed light on its
benefits beyond managing cholesterol.
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Conclusion

The results of our study indicate that the combination of
ezetimibe and atorvastatin after PCI leads to significant
reductions in LDL cholesterol and hs-CRP levels, suggest-
ing potential benefits in lowering short-term major adverse
cardiac events. This highlights the importance of a compre-
hensive strategy for managing cardiovascular health.

Abbreviations

MACE Major adverse cardiovascular events
pCl Percutaneous coronary intervention
LDL Low-density lipoproteins

hs-CRP  High-sensitivity C-reactive protein
NSAIDs  Nonsteroidal anti-inflammatory drugs
LVEF Left ventricular ejection fraction
ECG Electrocardiogram

CPK Creatine phosphokinase

HDL High-density lipoprotein

BMI Body mass index

AST Aminotransferase

ALT Alanine aminotransferase

TG Triglycerides

Chol Total cholesterol

Acknowledgements

The authors of this article extend their sincerest appreciation to the Vice-
Chancellor of Research and Technology at Hormozgan University of Medical
Sciences for the technical and financial backing provided for this study.

Authors’ contributions

SH.A, B.B, and H.F contributed to the study design and supervision. SH.A, B.B,
H.F, A.S, and A.GH wrote the manuscript. A.S and SH.A revised manuscript. All
authors read and approved the final manuscript.

Funding
The present study was funded by the Hormozgan University of Medical Sci-
ences, Iran.

Data availability
The datasets used and/or analyzed during the current study are available from
the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate

The study received ethics approval from the Ethics Committee of Hormozgan
University of Medical Sciences (IRHUMS.REC.1396.133). Informed consent was
obtained from all individual participants included in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

!Cardiovascular Research Center, Hormozgan University of Medical Sciences,
Bandar Abbas, Iran. 2Rajaie Cardiovascular Medical and Research Center, Iran
University of Medical Sciences, Tehran, Iran. 3Departmen‘[ of Pathology, School
of Medicine, Hormozgan University of Medical Sciences, Bandar Abbas, Iran.

Received: 6 October 2024 Accepted: 17 March 2025
Published online: 28 March 2025



Farshidi et al. Trials

(2025) 26:108

References

1.

20.

21.

22.

Bays HE, Averna M, Majul C, Muller-Wieland D, De Pellegrin A, Giezek H,
et al. Efficacy and safety of ezetimibe added to atorvastatin versus ator-
vastatin uptitration or switching to rosuvastatin in patients with primary
hypercholesterolemia. Am J Cardiol. 2013;112(12):1885-95.

Berthold HK, Berneis K, Mantzoros CS, Krone W, Gouni-Berthold I. Effects
of simvastatin and ezetimibe on interleukin-6 and high-sensitivity
C-reactive protein. Scand Cardiovasc J Suppl. 2013;47(1):20-7.

Pitt B, Loscalzo J, Monyak J, Miller E, Raichlen J. Comparison of lipid-
modifying efficacy of rosuvastatin versus atorvastatin in patients

with acute coronary syndrome (from the LUNAR study). Am J Cardiol.
2012;109(9):1239-46.

Cannon CP, Braunwald E, McCabe CH, Rader DJ, Rouleau JL, Belder R, et al.
Intensive versus moderate lipid lowering with statins after acute coronary
syndromes. N Engl J Med. 2004;350(15):1495-504.

Newby LK, Kristinsson A, Bhapkar MV, Aylward PE, Dimas AP, Klein WW,
et al. Early statin initiation and outcomes in patients with acute coronary
syndromes. JAMA. 2002;287(23):3087-95.

Tie C, Gao K, Zhang N, Zhang S, Shen J, Xie X, Wang JA. Ezetimibe attenu-
ates atherosclerosis associated with lipid reduction and inflammation
inhibition. PLoS ONE. 2015;10(11): e0142430.

Signy J, Signy M. The IMPROVE-IT study and ezetimibe. Br J Community
Nurs. 2015;20(5):243-4.

Sager PT, Capece R, Lipka L, Strony J, Yang B, Suresh R, et al. Effects

of ezetimibe coadministered with simvastatin on C-reactive protein

in a large cohort of hypercholesterolemic patients. Atherosclerosis.
2005;179(2):361-7.

Sager PT, Melani L, Lipka L, Strony J, Yang B, Suresh R, et al. Effect of coad-
ministration of ezetimibe and simvastatin on high-sensitivity C-reactive
protein. Am J Cardiol. 2003;92(12):1414-8.

Giral P, Hansel B, Chapman J. Dual lipid-lowering strategy with ezetimibe
and atorvastatin on coronary plaque regression after PCI: PRECISE-IVUS. J
Am Coll Cardiol. 2016;67(2):234.

. Kosoglou T, Statkevich P, Yang B, Suresh R, Zhu Y, Boutros T, et al. Pharma-

codynamic interaction between ezetimibe and rosuvastatin. Curr Med
Res Opin. 2004;20(8):1185-95.

Catapano A, Brady WE, King TR, Palmisano J. Lipid altering-efficacy of
ezetimibe co-administered with simvastatin compared with rosuvastatin:
a meta-analysis of pooled data from 14 clinical trials. Curr Med Res Opin.
2005;21(7):1123-30.

Daskalopoulou SS, Mikhailidis DP. Ezetimibe/simvastatin single tablet
versus rosuvastatin in patients with hypercholesterolemia. Curr Med Res
Opin. 2006;22(10):2037-9.

Ishibashi T, Takeishi Y. Ezetimibe and vascular inflammation. Curr Vasc
Pharmacol. 2011;9(1):99-108.

Ai C, Zhang S, He Q, Shi J. Comparing the combination therapy of
ezetimibe and atorvastatin with atorvastatin monotherapy for regulating
blood lipids: a systematic review and meta-analyse. Lipids Health Dis.
2018;17:1-9.

Tsujita K, Sugiyama S, Sumida H, Shimomura H, Yamashita T, Yamanaga

K, et al. Impact of dual lipid-lowering strategy with ezetimibe and ator-
vastatin on coronary plaque regression in patients with percutaneous
coronary intervention: the multicenter randomized controlled PRECISE-
IVUS trial. J Am Coll Cardiol. 2015;66(5):495-507.

Vavlukis M, Vavlukis A. Adding ezetimibe to statin therapy: latest evidence
and clinical implications. Drugs in context. 2018;7:7.

Adams SP, Tsang M, Wright JM. Lipid-lowering efficacy of atorvastatin.
Cochrane Database Syst Rev. 2015;2015(3).

Phan BAP, Dayspring TD, Toth PP. Ezetimibe therapy: mechanism of action
and clinical update. Vasc Health Risk Manag. 2012,8:415-27.

Mihaylova B, Emberson J, Blackwell L, Keech A, Simes J, Barnes E, et al.
The effects of lowering LDL cholesterol with statin therapy in people

at low risk of vascular disease: meta-analysis of individual data from 27
randomised trials. Lancet (London, England). 2012;380(9841):581-90.
Zhang W, Speiser JL, Ye F, Tsai MY, Cainzos-Achirica M, Nasir K, et al.
High-sensitivity C-reactive protein modifies the cardiovascular risk of
lipoprotein (a) multi-ethnic study of atherosclerosis. J Am Coll Cardiol.
2021,78(11):1083-94.

Ridker PM. From C-reactive protein to interleukin-6 to interleukin-1:
moving upstream to identify novel targets for atheroprotection. Circ Res.
2016;118(1):145-56.

23.

24.

Page 6 of 6

Libby P, Ridker PM. Inflammation and atherothrombosis: from popula-
tion biology and bench research to clinical practice. J Am Coll Cardiol.
2006;48(9S):A33-46.

Ridker PM, Bhatt DL, Pradhan AD, Glynn RJ, MacFadyen JG, Nissen SE.
Inflammation and cholesterol as predictors of cardiovascular events
among patients receiving statin therapy: a collaborative analysis of three
randomised trials. The Lancet. 2023;401(10384):1293-301.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	Comparison of ezetimibe and atorvastatin versus atorvastatin alone on short-term major adverse cardiac events after percutaneous coronary intervention, a double-blind placebo-controlled randomized clinical trial
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 
	Trial registration 

	Introduction
	Method
	Data analysis

	Results
	Discussion
	LDL cholesterol reduction
	Inflammation and hs-CRP reduction
	Limitations and future directions

	Conclusion
	Acknowledgements
	References


