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Abstract

BACKGROUND

The results of intensive statin pretreatment before percutaneous coronary
intervention (PCI) is inconsistent between Chinese and Western populations, and
there are no corresponding meta-analyses involving hard clinical endpoints in the
available published literature.

AIM

To evaluate the efficacy and safety of high-dose statin loading before PCI in
Chinese patients through a meta-analysis.

METHODS

Relevant studies were identified by searching the electronic databases of PubMed,
Embase and Cochrane’s Library to December 2019. The outcomes included an
assessment of major adverse cardiovascular event (MACE), non-fatal myocardial
infarction (MI), cardiac death, target vessel revascularization (TVR), myalgia
/myasthenia and abnormal alanine aminotransferase (ALT) in all enrolled
patients. Random effect model and fixed effect model were applied to combine
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the data, which were further analyzed by y? test and I? test. The main outcomes
were then analyzed through the use of relative risks (RR) and its 95% confidence
interval (95%CI).

RESULTS

Eleven studies involving 3123 individuals were included. Compared with patients
receiving placebo or no statin treatment before surgery, intensive statin treatment
was associated with a clear reduction of risk of MACE (RR = 0.44, 95%ClI: 0.31-
0.61, P < 0.00001). However, compared with the patients receiving moderate-
intensity statin before surgery, no advantage to intensive statin treatment was
seen (RR =1.04, 95%CI: 0.82-1.31, P = 0.74). In addition, no significant difference
was observed between intensive statin therapy and non-intensive statin therapy
on the incidence of TVR (RR = 0.43, 95%CI: 0.18-1.02, P = 0.06) , myalgia
/myasthenia (RR = 1.35, 95%CI: 0.30-5.95, P = 0.69) and abnormal alanine
aminotransferase (RR = 1.47, 95%CI: 0.54-4.02, P = 0.45) except non-fatal MI (RR =
0.54, 95%CI: 0.33-0.88, P = 0.01).

CONCLUSION

Compared with placebo or no statin pretreatment, intensive statin before PCI
displayed reduced incidence of MACE. However, there was no significant benefit
between high and moderate-intensity statin. In addition, no significant difference
was observed between intensive statin therapy and non-intensive statin therapy
on the incidence of TVR, myalgia/myasthenia and abnormal alanine aminotrans-
ferase except non-fatal MI.

Key Words: Intensive; Non-intensive; Statin; Percutaneous coronary intervention; Chinese;
Meta-analysis

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: As the cornerstone of primary and secondary prevention of arteriosclerotic
cardiovascular disease, statins have been widely used in clinical practice. However,
whether intensive statin therapy before percutaneous coronary intervention (PCI) could
benefit the Chinese population remains debatable. A meta-analysis was performed to
evaluate the efficacy and safety of the strategy. The results showed that compared with
placebo or no statin pretreatment, Chinese patients receiving intensive statin therapy
before PCI could further reduce the incidence of major adverse cardiovascular events.
In addition, there was no significant benefit to using high-intensity and moderate-
intensity statin therapy.

Citation: Yang X, Lan X, Zhang XL, Han ZL, Yan SM, Wang WX, Xu B, Ge WH. Intensive vs
non-intensive statin pretreatment before percutaneous coronary intervention in Chinese
patients: A meta-analysis of randomized controlled trials. World J Clin Cases 2022; 10(5):
1557-1571

URL: https://www.wjgnet.com/2307-8960/full/v10/i5/1557 htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i5.1557

INTRODUCTION

At present, the burden of cardiovascular and cerebrovascular disease is very heavy in
China. There are about 290 million patients presenting with these conditions,
including 11 million patients with coronary heart disease[1]. Despite the rapid
development of percutaneous coronary intervention (PCI), which has increased from
500000 in 2014 to more than 915000 in 2018, and also surpassed the numbers of
presenting cases in the United States[2], the overall mortality rate of coronary heart
disease and acute myocardial infarction in China is still on the rise[1]. This suggests
that there is room for optimizing perioperative therapy.
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As the cornerstone of primary and secondary prevention of arteriosclerotic
cardiovascular disease, statins have been widely used in clinical practice. In recent
years, a number of studies in Europe and the United States suggested that intensive
statin therapy before PCI could significantly reduce the level of postoperative
myocardial damage markers and reduce the incidence of perioperative myocardial
infarction and short-term cardiovascular events[3-5].

However, whether the strategy could benefit the Chinese population remains
debatable. The ALPACS study, which included the Chinese population, suggested that
patients did not benefit from intensive statin therapy as compared with a control
population in major adverse cardiovascular events (MACE) (P = 0.80)[6]. The ISCAP
study also found no difference in the incidence of MACE between treatment with
high-intensity and moderate-intensity statins after 30 d and 6 mo of follow-up (P =
0.43 and P = 0.63, respectively)[7]. Considering the differences in lipid metabolism
between Chinese and Western populations, it was unknown whether or not race influ-
ences the outcome of intensive statin treatment[8]. Thus, the lack of available meta-
analyses of clinically defined hard endpoints has affected the general perioperative
application of statins in China.

This current article intended to evaluate the efficacy and safety of intensive statin
therapy as compared to non-intensive statin pretreatment before PCI in the Chinese
population through a meta-analysis investigation.

MATERIALS AND METHODS

Search strategy

A comprehensive search of electronic databases including PubMed, EMBASE and the
Cochrane Library was performed by two researchers. The search was limited from
inception of the database collections up to December 2019 and of the English language.
Search terms included “intensive,” “intensity,” “high,” “load,” “loading,” “statin,”
“atorvastatin,” “rosuvastatin,” “percutaneous coronary intervention” and “PCI” and
connected using the logical search modifiers “AND” or “OR” in standard Boolean
search strategies. It is worth mentioning that in order to inadvertently avoid missing
important literature, the retrieval type did not include some terms such as “China” or
“Chinese.” We checked the location of the research center and the specific inclusion
criteria in the article to comprehensively determine that the patient was indeed
Chinese. The references of the identified articles and relevant reviews were screened to
include other potentially suitable trials.

s

Inclusion and exclusion criteria

Studies satisfying the following criteria were eligible: (1) Randomized controlled trials
(RCTs); (2) The patient was Chinese; (3) The patient presented with an emergency or
elective PCI; (4) Preoperative interventions for intensive and non-intensive statin
therapy, which included moderate-intensity statin therapy, placebo and no statin
pretreatment; (5) High-intensity statin therapy that referred to atorvastatin > 40 mg/d
or rosuvastatin > 20 mg/d and moderate-intensity statin therapy that referred to
atorvastatin < 40 mg/d or rosuvastatin < 20 mg/d or an equivalent dose of the statin;
(6) Outcome indicators that included effectiveness and safety of the treatment. The
former referred to MACE and the latter referred to myalgia/myasthenia and abnormal
alanine aminotransferase (ALT) levels. MACE is defined as cardiac death, non-fatal
myocardial infarction (MI) and target vessel revascularization (TVR). Abnormal ALT
is defined as ALT levels that increased more than three-fold the upper limit of the
normal reference range; (7) The follow-up lasted for 1-3 mo after PCI; and (8) The
published literature language was English. Exclusion criteria included any of the
following: chronic high-intensity statin therapy before PCI; abnormal liver enzymes
[ALT or aspartate aminotransferase that exceeded 40 U/L]; blood creatinine levels > 2
mg/dL; or a history of muscle disease. The studies were reviewed by two independent
investigators to determine whether they met the set inclusion criteria. In the case of
any disagreement, this was resolved by consensus.

Data extraction

The baseline data involving study characteristics (i.e. first author, year of publication,
sample size, intervention and follow-up time), patient characteristics (i.e. clinical
presentation and statin medication history) and outcome indicators were extracted
directly from the articles. Differences in assessments were resolved by discussion with
a third investigator.
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Quality assessment

The RCTs were evaluated according to the following methodological criteria as
recommended by the Cochrane Collaboration: sequence generation, concealment of
allocation, blinding, incomplete outcome data, selective outcome reporting and other
sources of bias.

Statistical analysis
We used RevMan (Version 5.3; Cochrane Collaboration, Oxford, UK) and Stata
software (version 12.0; Stata Corporation, College Station, TX, United States) for meta-
and statistical analyses. Dichotomous data were presented as risk ratios (RR) with 95%
confidence intervals (CI). The heterogeneity was evaluated using I* and a P value that
was based on the y? test. I < 50% or P > 0.1 did not demonstrate significant hetero-
geneity, and a fixed-effects model was used. I* > 50% or P < 0.1 indicated significant
heterogeneity, and thus a randomeffects model was applied. Potential publication bias
was assessed with a funnel plot and Egger’s regression asymmetry test. All P values
were twosided, and the results were considered statistically significant at an alpha
value of P <0.05.

The statistical methods of this study were reviewed by Xue B, who is an assistant
researcher from the department of Cardiology, Nanjing Drum Tower Hospital.

RESULTS

Study selection and quality assessment

As shown in Figure 1, 4020 potentially relevant articles were identified in the initial
analysis. Among them, 3418 articles were identified after removal of duplicate studies.
Only 27 articles were retained after screening the title and abstract. Of note, one study
was excluded as there was zero occurrence of each of the six conditions considered in
both treated and control[9]. Finally, 11 studies involving 3123 patients were included
in the present metaanalysis[7,10-19]. Among them, 1524 patients belonged to the
intensive statin treatment group, and 1599 patients belonged to the non-intensive
statin treatment group. Furthermore, the non-intensive statin treatment group that
received moderate-intensity statin therapy, the placebo group and the no statin
pretreatment group, included 738, 244 and 617 patients, respectively. All patients were
female in one study[17]. A meta-analyses was not performed for cardiac death because
of an extremely low occurrence, only one case in all studies. The characteristics of the
included studies are shown in Table 1. The baseline clinical, angiographic and
procedural characteristics of the patients are listed in Table 2. Quality assessment
results are described in Table 3.

Effectiveness analysis

There were seven studies that compared the effects of preoperative high-intensity
statin therapy and placebo or no statin therapy on the incidence of MACEJ10,11,13-15,
17,19]. The results showed that the incidence of MACE (RR = 0.44, 95%CI: 0.31-0.61, P
<0.00001, Figure 2) between the two groups were statistically significant. In addition,
there were two studies that compared the effects of preoperative high-intensity statin
therapy and moderate-intensity statin therapy on the incidence of MACE[7,16]. The
indicator was not statistically significant (RR = 1.04, 95%CI: 0.82-1.31, P = 0.74,
Figure 3).

Due to the limitations of the included literature, it was difficult to perform meta-
analysis between the high-intensity statin group with placebo or no statin group or
moderate-dose statin group in non-fatal MI and TVR. Therefore, we compared
intensive statin therapy and non-intensive statin therapy for these endpoints. The
results showed that the incidence of TVR[7,12-14,16,17,19] (RR = 0.43, 95%ClI: 0.18-1.02,
P = 0.06, Figure 4) between the two groups were not statistically significant, whlie
there was a significant difference in the incidence of non-fatal MI[7,10,11,13-15,17,19]
(RR =0.54, 95%CT: 0.33-0.88, P = 0.01 Figure 5).

Safety analysis

There were two studies that compared the effects of preoperative intensive statin
therapy and non-intensive statin therapy on the incidence of myalgia/myasthenia[10,
12] and abnormal ALT[10,18]. No significant difference was observed between the
groups (RR =1.35, 95%ClI: 0.30-5.95, P = 0.69, Figure 6A; RR =1.47, 95%CI: 0.54-4.02, P
= 0.45, Figure 6B, respectively).
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. 2 . Clinical Statin medication Primary/elective . . Statin regimen Follow-
Ref. (intensive/non- resentation _ histo PCI Statin regimen before PCI after PCI up (d) .
intensive statin) p ry p Effectiveness Safety
Liuetal 616 (307/309) Stable angina, Statin-naive or Elective PCI Atorvastatin 80 mg 12 h before PCIvsno 40 mg/d vs 20 mg/d 30 MACE, non-fatal MI ~ Myalgia/myasthenia
[10], 2016 ACS atorvastatin < 20mg/d, or statin pretreatment
equivalent dose statin
182 (93/89) STEMI Statin-naive or Primary PCI Atorvastatin 80 mg just before primary 40 mg/d vs 20 mg/d 90 ALT
atorvastatin < 20mg/d, or PCI vs no statin pretreatment
equivalent dose statin
Jiaoetal 72 (33/39) NSTE-ACS Not mentioned Elective PCI Rosuvastatin 20 mg 12 h before PCI +20 10 mg/d 30 MACE, cardiac death,
[11], 2015 mg just before PCI vs no statin non-fatal MI, TVR
pretreatment
Jiaoetal 126 (62/64) NSTE-ACS Not mentioned Elective PCI Rosuvastatin 20 mg 12 h before PCI +20 10 mg/d 30 Myalgia/myasthenia
[12], 2015 mg just before PCI vs no statin
pretreatment
Zhenget 1202 (573/629) Stable angina, Statin-naive or Elective PCI Atorvastatin 80 mg at night before PCI 40 mg/dvs <20 30 MACE, cardiac death,
al[7], 2015 NSTE-ACS atorvastatin < 20mg/d or for 2 d vs atorvastatin < 20 mg or mg/d or equivalent non-fatal MI, TVR
equivalent dose statin equivalent dose statin at night before PCI  dose statin
Xie et al 159 (79/80) NSTE-ACS Statin-naive Elective PCI Rosuvastatin 20 mg 12 h before PCI +20 10 mg/d 30 MACE, cardiac death,
[13], 2014 mg 2 h before PCI vs no statin non-fatal MI, TVR
pretreatment
Luoetal 67 (31/36) NSTE-ACS Statin-naive Elective PCI Rosuvastatin 20 mg 12 h before PCI +20 10 mg/d 30 MACE, cardiac death,
[14], 2013 mg 2 h before PCI vs no statin non-fatal MI, TVR
pretreatment
Wanget 125 (62/63) NSTE-ACS Statin-naive Elective PCI Rosuvastatin 20 mg 2-4 h before PCI vs 10 mg/d 30 MACE, cardiac death,
al[15], placebo 2-4 h before PCI non-fatal MI, TVR
2013
Liet al 215 (106/109) Stable angina Regular statin for at least 3 Elective PCI Atorvastatin 80 mg 12 h before PCIvs 20 20 mg/d 30 MACE, cardiac death,
[16], 2013 mo mg 12 h before PCI non-fatal MI, TVR
Gaoetal 117 (59/58) NSTE-ACS Statin-naive Elective PCI Rosuvastatin 20 mg 12 h before PCI +10 10 mg/d 90 MACE, cardiac death,
[17], 2012 mg 2 h before PCI vs placebo 12 h before non-fatal MI, TVR
PCI + 2 h before PCI
Liet al 161 (78/83) STEMI Statin-naive Primary PCI Atorvastatin 80 mg 1.5 h before PCI vs 40 mg/d 30 ALT
[18], 2012 placebo 1.5 h before PCI
Yu et al 81 (41/40) NSTE-ACS Statin-naive Elective PCI Atorvastatin 80 mg 12 h before PCI +40 20 mg/d 30 MACE, cardiac death,
[19], 2011 mg 2 h before PCI vs placebo 12 h before non-fatal MI, TVR
PCI + 2 h before PCI
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PCI: Percutaneous coronary intervention; MACE: Major adverse cardiac events; MI: Myocardial infarction; NSTE-ACS: Non-ST segment elevation acute coronary syndrome; STEMI: ST segment elevation myocardial infarction; TVR:

Target vessel revascularization; ALT: Alanine aminotransferase; ACS: Acute coronary syndrome.
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Publication bias

The plots were symmetrical on visual inspection, indicating a risk of publication bias
(Figure 7). Egger’s regression test also demonstrated risk of publication bias (P = 0.004;
Figure 8). The small number of studies included in the overall population and
subgroup might represent one of the key reasons for publication bias.

DISCUSSION

Some studies have completed investigations of intensive statin therapy before PCI. In
2013, the ALPACS study took the lead in exploring similar work in Asia[6]. This was a
prospective, multicenter, randomized, open-label study involving 499 patients with
Non-ST segment elevation acute coronary syndrome (26 clinical centers in China and
South Korea). None of the enrolled patients had previously received statins. The
intensive treatment group received additional atorvastatin loading doses of 80 mg at
12 h and 40 mg at 2 h pre-PCI. The conventional treatment group was only treated
with atorvastatin at a dose of 40 mg/d after PCI. The results suggested that the
intensive treatment group failed to significantly reduce the occurrence of MACE at 30
d after PCI as compared with the conventional treatment group (15.7% vs 14.7%; P =
0.80). The study also demonstrated that the Asian population could tolerate high-
intensity atorvastatin during the perioperative period.

Unfortunately, the ALPACS were not included in this meta-analysis because of the
mixed data from the Korean population. The ISCAP study that was subsequently
published in 2015 was a large-scale, multicenter, randomized, prospective, open-label,
blinded, parallel controlled clinical study with Chinese patients[7]. Follow-up results
showed no significant differences in the incidence of MACE at 30 d when comparing
the intensive statin treatment group and the conventional treatment group (19.4% vs
18.3%; P = 0.43). When followed up at 6 mo, there was still no difference between the
groups (20.1% vs 18.3%; P = 0.63). In terms of safety, no significant differences were
found in terms of liver enzymes, creatine kinase levels and other objective indicators.

In addition to multicenter clinical studies, many scholars have attempted to identify
further answers with meta-analyses. In 2013, Guo[20] conducted a meta-analysis on
the impact of sequential statin therapy on the prognosis of Chinese patients with PCI.
Ten studies that included 1015 patients were investigated. The results from that
published study suggested a significant reduction in the incidence of MACE within 6
mo. Since some patients in the experimental group only received intensive statin
treatment after PCI, the subjects were not entirely consistent with the characteristics
discussed in this paper. In 2017, a systematic review and meta-analysis involving 11
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Table 2 Baseline clinical, angiographic and procedural characteristics in the overall population
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Variable Higl}-intensity. Mod.erate-inte!'lsity Placebo or no statin .
statin/population (%) statin/population (%) pretreatment/population (%)
Number of patients 1524/3123 (48.8) 738/3123 (23.6) 861/3123 (27.6)
Male 1052/1524 (69.0) 521/738 (70.6) 566/861 (65.7)
Hypertension 9441524 (61.9) 489/738 (66.3) 533/861 (61.9)
Diabetes mellitus 439/1429 (30.7) 232/758 (30.6) 246/778 31.6)
Dyslipidemia 193/751 (25.7) 147/649 (22.7) 75/201 (37.3)
Smokers 537/1524 (35.2) 279/758 (36.8) 280/881 (31.8)
Previous MI 88/610 (14.4) 0/20 (0) 84/632 (13.3)
Previous PCI 159/1183 (13.4) 51/629 (8.1) 103/612 (15.2)
Previous CABG 6/500 (1.2) 0/0 (0) 6/496 (1.2)
Stable angina 230/506 (45.5) 109/109 (100) 118/398 (29.6)
NSTE-ACS 518/767 (67.5) 0/0 (0) 539/778 (69.3)
STEMI 203/478 (42.5) 0/20 (0) 204/501 (40.7)
Single vessel 59/172 (34.3) 0/20 (0) 55/200 (27.5)
Double vessel 66/172 (38.4) 0/20 (0) 71/200 (35.5)
More than three and triple vessels 47/172 (27.3) 0/20 (0) 54/200 (27.0)
Target vessel LM 36/877 (4.1) 25/629 (4.0) 7/320 (2.2)
Target vessel LAD 622/1018 (61.1) 418/649 (64.4) 249/483 (51.6)
Target vessel LCX 328/1018 (32.2) 199/649 (30.7) 155/483 (32.1)
Target vessel RCA 346/1018 (34.0) 234/649 (36.1) 164/483 (34.0)
B2/C lesions 346/609 (56.8) 0/0 (0) 333/615 (54.1)
Multivessel lesions 33/78 (42.3) 0/0 (0) 39/83 (47.0)
Multivessel intervention 244/773 (31.6) 215/629 (34.2) 62/201 (30.8)
Aspirin 1375/1491 (92.2) 622/738 (84.3) 802/822 (97.6)
Clopidogrel/ Ticlopidine 1300/1385 (93.9) 541/629 (86.0) 807/822 (98.2)
B-blockers 1104/1491 (74.0) 495/738 (67.1) 630/822 (76.6)
ACEI/ARB 1045/1491 (70.1) 404/738 (54.7) 667/822 (81.1)
Glycoprotein IIb/IIla inhibitors 89/350 (25.4) 0/20 (0) 101/380 (29.7)
DES 822/851 (96.6) 701/738 (95.0) 176/179 (98.3)

MI: Myocardial infarction; PCI: Percutaneous coronary intervention; CABG: Coronary artery bypass grafting; NSTE-ACS: Non-ST segment elevation acute

coronary syndrome; STEMI: ST segment elevation myocardial infarction; LM: Left main; LAD: Left anterior descending; LCX: Left circumflex; RCA: Right

coronary artery; ACEIl: Angiotensin-converting enzyme inhibitor; ARB: Angiotensin receptor blockers; DES: Drug-eluting stent.

Jaishideng®

WJCC | https://www.wjgnet.com 1563

RCTs with 802 patients was performed by Ye et al[21]. Compared with preoperative
rosuvastatin 10 mg/d therapy, it was found that using a loading dose of 20 mg/d
before PCI significantly reduced cardiac troponin T and high sensitivity C-reactive
protein levels by 24 h and low-density lipoprotein cholesterol, total cholesterol and
triglyceride levels by 30 d after PCI. However, the clinical indicators that were
analyzed and evaluated in this article were surrogate indicators, which did not involve
cardiovascular endpoint events nor did they examine the safety. In 2018, Cao et al[22]
discussed the effectiveness of high-dose statin therapy before PCI in reducing
cardiovascular events in Asian populations. The systematic review included 7 RCTs
involving 1381 patients, all of whom were Chinese or Korean. The results indicated
that the incidence of MACE and perioperative MI in the intensive statin group were
significantly lower than those in the control group. This article did not discuss the
benefits of treatment to the Chinese population through subgroup analysis.
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Table 3 Assessment of randomized controlled trials

o ; Blinding of participants . Other
Randomization Allocation gorp pants, Incomplete Selective
Ref. . personnel and outcome . sources of
sequence generation  concealment outcome data reporting .
assessors bias
Liu et al Low risk Low risk High risk Unclear risk Unclear risk Unclear risk
[10], 2016
Jiao et al Unclear risk Unclear risk Unclear risk High risk Unclear risk ~ Unclear risk
[11], 2015
Jiao et al Low risk Low risk Unclear risk Unclear risk Unclear risk Unclear risk
[12], 2015
Zhengetal Unclear risk Unclear risk High risk Low risk Low risk Unclear risk
[7], 2015
Xie et al Unclear risk Unclear risk Unclear risk Unclear risk Unclear risk Unclear risk
[13], 2014
Luo et al Unclear risk Unclear risk Unclear risk Unclear risk Unclear risk Unclear risk
[14], 2013
Wangetal  Unclear risk Unclear risk Unclear risk Unclear risk Unclear risk ~ Unclear risk
[15], 2013
Lietal[16], Low risk Low risk Low risk Unclear risk Unclear risk Unclear risk
2013
Gao et al Unclear risk Unclear risk High risk Unclear risk Unclear risk Unclear risk
[17], 2012
Lietal[18], Unclear risk Unclear risk Low risk Unclear risk Unclear risk Unclear risk
2012
Yu et al Unclear risk Unclear risk Unclear risk High risk Unclear risk ~ Unclear risk
[19], 2011

Jaishideng®

Compared with the previously published meta-analysis, this article was improved
in the following ways. First, four new studies published after 2014 were included in
this paper[7,10-12]. The full paper included 11 RCTs with 3123 patients, which meant
that the total number of studies and patients exceeded any previously published meta-
analysis. Second, the population studied in this paper were all Chinese; thus, the
interference of other Asian populations such as inclusion of the Korean population
was removed. Third, new outcome indicators such as TVR were established to make
the data more complete.

An important finding of this study is that the benefits of differential treatment were
inconsistent. Compared with patients receiving placebo or no statin treatment before
surgery, intensive statin treatment was associated with a clear reduction of risk of
MACE. This conclusion was consistent with the results of previous studies involving
Western populations. However, compared with the patients receiving moderate-
intensity statin before surgery, no advantage to intensive statin treatment was seen,
which suggested that both regimens promoted a consistent effect on short-term
outcomes. In fact, there is a lack of data on the effect of high-intensity and moderate-
intensity statins in Western populations.

Racial differences in the pharmacokinetics of statins have also been reported. With a
single dose of 20 mg or 40 mg rosuvastatin, the area under the curve and peak blood
concentration of Chinese patients were 1.79, 1.89, 2.31 and 2.36 times that of
Caucasians, respectively[23,24]. Birmingham also found that relative to Caucasians the
mean area under the curve was 86 % higher for single oral doses of rosuvastatin 20 mg
and 53 % higher for atorvastatin 40 mg in Chinese subjects. In addition, the geometric
mean maximum drug concentration was proportionally higher for each statin[25].
Differences in race sensitivity to statins might also be related to genetic factors.
Common polymorphisms in genes encoding drug transporters such as ABCB1, ABCG2
and SLCO1B1 between Chinese and Caucasian populations might partially account for
this phenomenon[26]. However, based on the results of this paper and those of prior
studies, we did not find any racial differences in terms of the efficacy and safety of
preoperative intensive statin therapy.

Another thing that introduces attention was that the data for the meta-analysis
comparing high-intensity statins and moderate-intensity statins virtually all come
from one study: ISCAP, which was the largest clinical study to date targeting Chinese
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27 studies assessed for eligibility

3391 articles excluded based on title, abstract or both
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11 RCTs included in meta-analysis

Figure 1 Flowchart of the literature search strategy for this metaanalysis. PCI: Percutaneous coronary intervention; RCT: Randomized controlled trial.

15 studies excluded based on:
1 endpoints included cerebrovascular events
1 enrolled patients did not receive pci

1 enrolled patients did not receive intensive statin before pci

1 no endpoint events in all indicators
2 control group also received the loading dose
2 enrolled patients included koreans
8 insufficient data

High-intensity Placebo or no statin Risk ratio Risk ratio
Study or subgroup  Events  Total Events Total Weight M-H, fixed, 95%CI _ Year M-H, fixed, 95%CI
Yu 2011 1 41 9 40 9.0%  0.11[0.01, 0.82] 2011 ¥
Gao 2012 1 59 7 58 7.0% 0.14[0.02, 1.11] 2012 "
Luo 2013 5 31 14 36 12.8% 0.41[0.17, 1.02] 2013 L
Wang 2013 4 62 13 63 12.8% 0.31[0.11, 0.91] 2013 -
Xie 2014 16 79 28 80 27.5%  0.58[0.34, 0.98] 2014 — i
Jiao Y 2015 0 33 2 39 2.3% 0.24 [0.01, 4.73] 2015 "
Liu 2016 16 307 29 309 28.6%  0.56 [0.31, 1.00] 2016 —
Total (95%CI) 612 625 100.0% 0.44[0.31, 0.61] ‘
Total events 43 102

Heterogeneity: Chi2 = 5.27, df = 6 (P= 0.51); 2 = 0%
Test for overall effect: Z= 4.95 (P < 0.00001)

Figure 2 A forest plot of major adverse cardiovascular events with preoperative high-intensity and placebo or no statin therapy in acute

] Il

0.01

coronary syndrome patients. M-H: Mantel-Haenszel method; CI: Confidence interval.
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patients. Although negative results were obtained, we also noticed there might be
some confounding factors that affected the final conclusions. First, about 60% of
enrolled patients had previously taken low-intensity and even moderate-intensity
statins, and only 40% were statin-naive patients. It was unclear whether statin history
could have dampened the benefits from the effects of intensive treatment in Chinese
patients. Secondly, the timing of drug administration in ISCAP was performed at night
before the operation, and it was not exactly fixed. Distinct from the aforementioned
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High-intensity =~ Moderate intensity Risk ratio Risk ratio
Study or subgroup Events  Total Events Total Weight M-H, fixed, 95%CI Year M-H, fixed, 95%CI
Li 2013 0 106 2 109 2.2% 0.21[0.01, 4.23] 2012 "
Zheng 2015 111 573 115 629 97.8% 1.06 [0.84, 1.34] 2015
Total (95%CI) 679 738 100.0%  1.04[0.82, 1.31]
Total events 111 117

T T
0.005 0.1 1 10 200
High-intensity Moderate intensity

Heterogeneity: Chi2 = 1.13, df = 1 (P=0.29); 2 = 11%
Test for overall effect: Z= 0.34 (P= 0.74)

Figure 3 A forest plot of major adverse cardiovascular event with preoperative high-intensity and moderate-intensity statin therapy in
acute coronary syndrome patients. M-H: Mantel-Haenszel method; CI: Confidence interval.
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Study or subgroup  Events  Total Events Total Weight M-H, random, 95%CI _ Year M-H, random, 95%CI

Yu 2011 1 41 8 40 4.9% 0.12[0.02, 0.93] 2011

Gao 2012 0 62 4 61 2.7% 0.11 [0.01, 1.99] 2012

Wang 2013 5 62 14 63 13.7% 0.36 [0.14, 0.95] 2013 -

Luo 2013 3 31 11 36 10.8% 0.32[0.10, 1.03] 2013 LA

Xie 2014 15 79 24 80 20.3% 0.63[0.36, 1.11] 2014 T

Jiao Y 2015 0 33 1 39 2.3% 0.39[0.02, 9.32] 2015 -

Zheng 2015 110 573 110 629 25.9% 1.10 [0.86, 1.39] 2015 i

Liu 2016 15 307 26 309 19.4% 0.58 [0.31, 1.07] 2016 ]

Total (95%CI) 1188 1257 100.0% 0.54 [0.33, 0.88] <o

Total events 149 198 ‘
T

Heterogeneity: tau = 0.24; Chi2 = 18.60, df = 7 (P= 0.010); 12 = 62%
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Figure 4 A forest plot of target vessel revascularization with preoperative intensive and non-intensive statins therapy in acute coronary
syndrome patients. M-H: Mantel-Haenszel method; Cl: Confidence interval.

Intansive statins Non-intansive statins Risk ratio Risk ratio
Study or subgroup  Events Total Events Total Weight M-H, fixed, 95%CI Year M-H, fixed, 95%CI
Yu 2011 0 41 1 40 9.1% 0.33[0.01, 7.76] 2011 "
Li 2013 1 62 3 61 18.2%  0.33[0.04, 3.07] 2012 hd
Gao 2012 0 106 2 109 14.8%  0.21[0.01, 4.23] 2012 "
Luo 2013 1 31 2 36 11.1%  0.58 [0.06, 6.10] 2013 "
Xie 2014 3 79 5 80 29.9%  0.61[0.15, 2.46] 2014 — &
Zheng 2015 0 573 1 629 8.6%  0.37[0.01, 8.96] 2015 "
Jiao Y 2015 0 33 1 39 83% 0.39[0.02,9.32] 2015 "
Total (95%CI) 925 994 100.0% 0.43[0.18, 1.02] ‘
Total events 5 15
Heterogeneity: chi2 = 0.63, df = 6 (P= 1.00); 2 = 0% ' ' I '
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Test for overall effect: 7= 1.91 (P = 0.06) Favours intansive statin ~ Favours non-intansive statin

Figure 5 A forest plot of non-fatal myocardial infarction with preoperative intensive and non-intensive statin therapy in acute coronary
syndrome patients. M-H: Mantel-Haenszel method; CI: Confidence interval.

observations, the timing was found to be 2-4 h or 12 h before elective PCI and was
relatively fixed in other trials[9-12,14-17,19]. On the one hand, the regimen in ISCAP
was more consistent with actual clinical practice. On the other hand, it was uncertain
whether the timing of statin administration could affect the benefits of intensive statin
therapy. Finally, the characteristics of patients enrolled in ISCAP were a higher
proportion of multiple lesions, higher average number of stents, longer average length
of stents and a higher incidence of MACE at 30 d following PCI; all indicated that the
complexity of a coronary lesion might reduce the effectiveness of high-dose statin
treatment.

The guidelines and consensus underwent a process of deeper understanding on
whether the patients should receive preoperative intensive statin therapy in the
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Intensive statins  Non-intensive statins Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CI Year M-H, fixed, 95%CI
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Heterogeneity: Chi2 = 0.64, df = 1 (P= 0.42); 2 = 0% f

Test for overall effect: Z= 0.76 (P = 0.45)
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Figure 6 Forest plot. A forest plot of myalgia/myasthenia (A) and abnormal alanine aminotransferase (B) with preoperative intensive and non-intensive statin
therapy in acute coronary syndrome patients. M-H: Mantel-Haenszel method; Cl: Confidence interval.
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Figure 7 Funnel plot of major adverse cardiovascular events with preoperative high-intensity and placebo or no statin therapy in acute

coronary syndrome patients.
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Chinese population. Based on evidence from Western populations, expert consensus
that was released in 2014 recommended that all patients with acute coronary
syndrome undergoing PCI, including emergency and elective PCI, should initiate
high-dose statin treatment immediately before PCI, such as treatment with
atorvastatin 80 mg/d[27]. Furthermore, since ALPACS and ISCAP were published in
succession, guidelines issued in 2016 concluded that in the absence of additional
evidence of high-quality RCTs with hard endpoints, it was not recommended that
acute coronary syndrome patients receive intensive statin therapy before PCI[28,29].
The results of this meta-analysis were consistent with the recommendations of the
guidelines and further strengthened the foundations of evidence-based medicine.

Study limitations

This current article has the following limitations and deficiencies: (1) The quality of the
included studies were generally not high, and the evidence was not sufficiently robust.
The included RCTs were single-center studies and lacked rigorous trial design with
the exception of ISCAP, which was not described in detail in randomization, blinding
and data analysis. We also need to recognize that ISCAP was an open-label trial.
Although it had all of the outcome events adjudicated by a blinded Clinical Event
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Figure 8 An Egger’s plot of major adverse cardiovascular events with preoperative high-intensity and placebo or no statin therapy in
acute coronary syndrome patients. Cl: Confidence interval; SND: Standard normal deviation.
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Committee group and all laboratory tests were done by blinded laboratory staff, the
investigators and subjects were not blinded to the treatment arms of this trial. As such,
both might tend to report more adverse events in the experiment arm, and this might
subsequently lead to increased withdrawal from the study in this group. This trend
could still have some undesirable effects on the results of the study. Hence, more
studies with a sufficient level of statistical power are needed to investigate the effects
of high-dose statin loading before PCI in the context of Chinese patients; (2) Subgroup
analysis was not performed. Limited by the included literature, we did not implement
subgroup analysis involving some factors, such as statin medication history (i.e.
patients with chronic statin therapy or statin-naive patients), categories of statin (i.e.
atorvastatin or rosuvastatin), timing of statin administration (12 h before surgery or at
other times) and the timing of revascularization (emergency PCI or elective PCI). It is
also crucial to further explore the limitations by dividing the population into different
subgroups as described above; and (3) Due to the lack of RCTs in Western popu-
lations, the influence of race could not be analyzed. Therefore, further studies are
required to confirm whether or not high-intensity statin preloading before PCI might
play a different role in Chinese and Western peoples, not only in terms of the
incidence of MACE but also in terms of cholesterol levels and inflammatory markers
levels[30].

CONCLUSION

Available evidence suggested that when compared with placebo or no statin
pretreatment, Chinese patients receiving intensive statin therapy before PCI have a
reduced incidence of MACE. However, there was no significant benefit on using high-
intensity and moderate-intensity statin therapy. In addition, no significant difference
was observed between intensive statin therapy and non-intensive statin therapy on the
incidence of TVR, myalgia/myasthenia and abnormal ALT except non-fatal MI. To
summarize, our findings indicated that it may be reasonable for Chinese patients to
receive at least moderate-intensity statin pretreatment before commencing PCI.

ARTICLE HIGHLIGHTS

Research background

At present, the burden of cardiovascular and cerebrovascular disease is very heavy in
China. Despite the rapid development of percutaneous coronary intervention (PCI),
the overall mortality rate of coronary heart disease and acute myocardial infarction in
China is still on the rise. This suggests that there is room for optimizing perioperative
therapy.
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Research motivation

In China, patients with acute coronary syndrome regularly received intensive statin
(such as atorvastatin 40 mg/d or rosuvastatin 20 mg/d) after PCI. Because of the very
limited data, the guidelines do not give a positive recommendation for preoperative
intensity statin therapy, which was inconsistent with Western people. As members of
the medical team in a Coronary Care Unit, we are eager to know if intensive statin
before PCI can benefit Chinese patients.

Research objectives

To evaluate the efficacy and safety of intensive statin therapy as compared to non-
intensive statin pretreatment before PCI in the Chinese population through a meta-
analysis investigation.

Research methods

Relevant studies were identified by searching the electronic databases of PubMed,
Embase and Cochrane’s Library to December 2019. The outcomes included an
assessment of major adverse cardiovascular events, non-fatal myocardial infarction,
cardiac death, target vessel revascularization, myalgia/myasthenia and abnormal
alanine aminotransferase in all enrolled patients. Random effect model and fixed effect
model were applied to combine the data, which were further analyzed by ¥* test and I*
test.

Research results

Compared with patients receiving placebo or no statin treatment before surgery,
intensive statin treatment was associated with a clear reduction of risk of major
adverse cardiovascular events [risk ratio (RR) = 0.44, 95% confidence interval (CI):
0.31-0.61, P < 0.00001]. However, compared with the patients receiving moderate-
intensity statin before surgery, no advantage to intensive statin treatment was seen
(RR =1.04, 95%CI: 0.82-1.31, P = 0.74). In addition, no significant difference was
observed between intensive statin therapy and non-intensive statin therapy on the
incidence of target vessel revascularization (RR = 0.43, 95%CI: 0.18-1.02, P = 0.06) ,
myalgia/myasthenia (RR = 1.35, 95%Cl: 0.30-5.95, P = 0.69) and abnormal alanine
aminotransferase (RR = 1.47, 95%CI: 0.54-4.02, P = 0.45) except non-fatal myocardial
infarction (RR = 0.54, 95%CI: 0.33-0.88, P = 0.01).

Research conclusions

Our finding was significant that when compared with placebo or no statin
pretreatment, intensive statin before PCI displayed reduced incidence of major
adverse cardiovascular events. However, there was no significant benefit between
high and moderate-intensity statin.

Research perspectives
It is likely to promote at least the use of moderate-intensity statin before PCI instead of
no statin pretreatment in Chinese patients.
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