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Background: Studies comparing the clinical efficacy and safety of intensive statin therapy with ezetimibe-
statin combination therapy are still rare at present, especially in Asian population.
Methods: We enrolled 202 patients who suffered acute coronary syndrome (ACS) and underwent 
percutaneous coronary intervention (PCI) between May and July in 2016. Patients were allocated into three 
groups based on the lipid lowering strategy: moderate-intensity statin group (n=118), ezetimibe combined 
with moderate-intensity statin group (ezetimibe-statin combination, n=55) and intensive statin group 
(n=29). The lipid profiles and side effects were analyzed and compared among the patients in three groups 
at admission, 1 month and 3 months after PCI. The clinical outcomes of the patients were observed through 
6-month follow-up.
Results: One month after PCI, the level of non-high density lipoprotein-cholesterol (non-HDL-C) was 
decreased by 41.9%, 21.6% and 29.8% by ezetimibe-statin combination therapy, moderate-intensity statin 
therapy and intensive statin therapy, respectively (P<0.05). The reduction percentages of TC and LDL-C 
were significantly higher in ezetimibe-statin combination group than in moderate-intensity statin group 
(P<0.001). The proportion of patients reaching LDL-C goal was higher in ezetimibe-statin combination 
group (69.1%, P=0.007) and intensive statin group (67.9%, P=0.047) compared with moderate-intensity 
statin group (46.9%) at 1 month after PCI. There was no significant difference among the three groups with 
respect to hepatic enzymes level, creatine kinase (CK) level and incidence of muscle symptoms.
Conclusions: The reduction percentage of non-HDL-C was larger in ezetimibe-statin combination group 
than intensive statin group. This finding suggested that statin/ezetimibe combination therapy could be an 
alternative to intensive statin therapy in Chinese patients with atherosclerotic cardiovascular disease. 
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Introduction

Hypercholesterolemia is firmly believed as an important risk 
factor of atherosclerotic cardiovascular disease (ASCVD) 
and it is a major concern to the medical community as the 
incidence of ASCVD is increasing gradually. The cholesterol 
treatment trialist (CTT) collaborators reported that the 
incidence of major adverse cardiovascular events can be 
decreased by approximately 22% per 1.0 mmol/L low density 
lipoprotein cholesterol (LDL-C) reduction regardless of the 
baseline level of LDL-C (1). Statins are recommended by 
many guidelines as the first-line therapy for ASCVD and are 
used extensively in clinical practice (2-5).

Numerous studies have shown that statins can significantly 
reduce LDL-C levels and slow down process of coronary 
plaque formation, thus ameliorating the risk of cardiovascular 
events (6-9). According to 2013 American College of 
Cardiology (ACC) guideline, intensive statin therapy has 
been recommended to patients with ASCVD for lowering 
blood cholesterol (5). However, the safety concerns have 
been associated with high-dose statin therapy, especially in 
Asian patients. 

The IMPROVE-IT study found that the risk of 
cardiovascular events further decreased significantly when 
LDL-C levels were reduced from 1.8 mmol/L down to  
1.4 mmol/L for patients with ACS (10,11). The most recent 
FOURIER trail reported that inhibition of proprotein 
convertase subtilisin/kexin type 9 (PCSK9) combined 
with statin therapy can decrease LDL-C to 0.78 mmol /L  
(59% reduction compared with placebo group) and reduce 
the relative risk of vascular events by 15% (12). These 
results suggest that risks of cardiovascular events (MACEs) 
may be reduced directly by lowering LDL-C levels 
regardless of the type of lipid-lowering drug.

When moderate-intensity statin therapy is inefficient in 
lowering LDL-C level in some patients, two strategies could 
therefore be considered: doubling the dosage of the statin 
or adding another lipid-lowering drug, such as ezetimibe, to 
statin therapy. Studies comparing these two strategies were 
rare, especially in Asian patients. This study aimed to explore 
the efficacy and safety of statins/ezetimibe combination 
therapy as compared with statin therapy alone in treating 
patients with ACS who underwent successful PCI.

Methods

Study population

This was a retrospective observational study. The participants 

in the study were enrolled from the patients who had been 
hospitalized at department of cardiology in the first hospital 
of China Medical University between May 2016 and July 
2016. The patients with ACS who underwent PCI and did 
not take lipid-lowering drugs within 1 month were eligible 
for inclusion. Two hundred and two patients were enrolled 
and treated with statin/ezetimibe or statin alone. Patients 
were excluded if they were pregnant or lactating. Patients 
with severe liver and kidney dysfunctions (ALT >3 times  
upper limit of normal, eGFR <50 mL/min), malignant 
tumors, severe autoimmune diseases or hypothyroidism 
were also excluded from the study. 

Study method

Patients received standard medical treatment for acute 
coronary syndrome (ACS) according to their own conditions. 
They were divided into three groups according to the lipid-
lowering strategies. Patients in group A received moderate-
intensity statin treatment, patients in group B received 
ezetimibe combined with moderate-intensity statins 
(ezetimibe-statin combination) treatment; and patients in 
group C were treated with intensive statins. According to 2013 
ACC/AHA guideline (5), moderate-intensity statin therapy was 
defined as administrations of rosuvastatin at dosage 5–10 mg  
daily, atorvastatin of 10–20 mg daily, pravastatin 40 mg daily or 
fluvastatin 80 mg daily, and high-intensity statin therapy was 
defined as administrations of atorvastatin at dosage of 40–80 mg  
or rosuvastatin 20 mg per day. Serum cholesterol level and 
hepatic/muscle enzymes were measured and recorded at 
admission, 1 and 3 months after therapy. The patients were 
followed up for 6 months and clinical outcomes were recorded.

End points

The extents or percentages of cholesterol lowering were 
compared among the three groups of patients. The 
percentage of patients attaining the LDL-C goal was also 
compared among the groups. The LDL-C goal is defined 
as LDL-C <70 mg/dL (1.8mmol/L) or a reduction of 
more than 50% if the pre-treatment level is within a range 
of 1.8 and 3.5 mmol/L (4). MACEs, defined as all-cause 
death, non-fatal myocardial infarction (MI), target vessel 
revascularization (PCI or bypass surgery) and stroke, were 
analyzed and compared at 3 months after PCI therapy.

Statistical analysis 

In this study, categorical data were analyzed by the chi-
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square test and results were presented as absolute value and 
percentage. Continuous variables were analyzed by analysis 
of variance (ANOVA) and results were described as mean 
± standard deviation. Differences of lipid in magnitude and 
percentage of change between two groups were assessed by 
LSD-t test. The difference was considered as statistically 
significant if P value was less than 0.05. 

Results 

Patient characteristics

In this study, 118 patients were assigned to moderate-
intensity statin group, 55 to ezetimibe combined with 
moderate-intensity statins (ezetimibe/statin) group, and  
29 to  h igh- intens i ty  s ta t in  group.  The base l ine 
characteristics of participants in three groups were shown 
in Table 1. The average age of the patients was 60.4 years  
and 47 (23.3%) were women. The proportions of STEMI 
among the three groups was significantly different 
(P=0.008), and the ezetimibe/statin combination group had 

higher proportion of STEMI compared with moderate-
intensity statin and high-intensity statin group. No other 
obvious difference was found in baseline characteristics of 
the patients among the three groups.

Lipid data

At admission, the mean concentration of serum TC 
was 4.34 mmol/L, the mean serum LDL-C level was  
2.81 mmol/L and the average level of serum non-HDL-C 
was 3.28 mmol/L in overall patients. There were significant 
differences in TC, LDL-C and Non-HDL-C levels among 
the three groups of patients (P<0.05). The mean levels of 
serum LDL-C, TC and non-HDL-C in ezetimibe/statin 
combination group were higher than those in moderate-
intensity statins group (P<0.001) (Table 2). No significant 
difference was found in the mean TG and HDL-C levels 
among the three groups.

At 1 month follow-up, the TC, LDL-C and non-HDL-C 
levels were significantly decreased in overall patients as shown 
in Figure 1. The mean concentration of TC was 3.29 mmol/L,  

Table 1 Baseline characteristics of the patients

Characteristics A (N=115) B (N=55) C (N=29) P

Age, years 60.58±9.04 60.02±9.81 60.34±13.03 0.94

Male, n (%) 94 (79.7) 41 (74.5) 20 (69.0) 0.43

Hypertension, n (%) 66 (55.9) 29 (52.7) 16 (55.2) 0.925

Diabetes mellitus, n (%) 27 (22.9) 15 (27.3) 4 (13.8) 0.376

MI history, n (%) 12 (10.2) 9 (16.4) 6 (20.7) 0.245

Stroke, n (%) 16 (13.6) 7 (12.7) 1 (3.4) 0.313

Smoking history, n (%) 59 (50.0) 28 (50.9) 13 (44.8) 0.857

Clinical presentation, n (%)

STEMI 28 (23.7) 26 (47.3) 10 (34.5) 0.008

NSTE-ACS 90 (76.3) 29 (52.7) 19 (65.5) 0.008

Medication, n (%)

Aspirin 110 (93.2) 54 (98.2) 27 (93.1) 0.381

P2Y12 blocker 118 (100.0) 55 (100.0) 29 (100.0) –

ACEI/ARB 78 (66.1) 40 (72.7) 23 (79.3) 0.327

Beta-blocker 77 (65.3) 45 (81.8) 18 (62.1) 0.059

CCB 24 (20.3) 11 (20.0) 6 (20.7) 0.997

A, moderate-intensity statin therapy; B, ezetimibe combined with moderate-intensity statin therapy; C, intensive statin therapy; NSTE-
ACS, acute coronary syndrome without ST-segment elevation; ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor 
blocker; CCB, calcium channel blocker. 
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Figure 1 Change of lipid level over time among patients of three groups. TC, total cholesterol; HDL-C, high density lipoprotein 
cholesterol; LDL-C, low density lipoprotein cholesterol.

Table 2 Serum lipid level over time

Items A B C P

Baseline (N) 118 55 29

TG (mmol/L) 1.75±1.22 1.70±0.93 1.70±0.95 0.954

TC (mmol/L) 4.12±1.00 4.76±1.05 4.46±1.51 0.002

HDL-C (mmol/L) 1.07±0.30 1.09±0.28 1.00±0.27 0.348

LDL-C (mmol/L) 2.60±0.85 3.21±0.95 2.90±1.29 0.001

Non-HDL-C (mmol/L) 3.05±0.94 3.67±0.95 3.46±1.42 0.001

1 month (N) 113 55 28

TG (mmol/L) 1.44±0.8 1.37±0.66 1.47±0.79 0.788

TC (mmol/L) 3.36±0.71 3.15±0.73 3.25±1.02 0.246

HDL-C (mmol/L) 1.1±0.28 1.11±0.27 1.00±0.26 0.156

LDL-C (mmol/L) 1.86±0.55 1.65±0.58 1.74±0.84 0.111

Non-HDL-C (mmol/L) 2.26±0.65 2.04±0.65 2.26±0.90 0.137

3 months (N) 64 25 14

TG (mmol/L) 1.56±0.91 1.40±0.65 1.46±0.86 0.703

TC (mmol/L) 3.49±0.67 3.56±0.97 3.24±0.81 0.447

HDL-C (mmol/L) 1.09±0.30 1.11±0.26 1.09±0.32 0.933

LDL-C (mmol/L) 1.90±0.56 1.98±0.82 1.70±0.56 0.406

Non-HDL-C (mmol/L) 2.40±0.64 2.45±0.97 2.15±0.62 0.439

A, moderate-intensity statin; B, ezetimibe combined with moderate-intensity statin; C, intensive statin; TG, triglyceride; TC, total cholesterol; 
HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol.
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Figure 2 Reduction percentage of LDL-C in patients with 
different lipid lowering therapy at 1 month. LDL-C, low density 
lipoprotein cholesterol.

Figure 3 The rate of reaching LDL-C goal at 1 month among 
patients of three groups. LDL-C, low density lipoprotein cholesterol.
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the mean level of LDL-C was 1.78 mmol/L, and the 
average level of non-HDL-C was 2.20 mmol/L. The 
reduction percentage of serum TC was significantly larger 
in ezetimibe-statin combination treated patients than 
in those of moderate-intensity statin group (31.70% vs. 
15.24%, Table 3). The lowering percentage of LDL-C 
was 30.71% in overall patients. Compared with moderate-
intensity statin group, the lowering percentage of 
LDL-C was higher in ezetimibe-statin combination 
group and intensive statins group (P<0.05) (Figure 2).  

The lowering percentage of LDL-C was 45% in ezetimibe-
statin combination group and 35.3% in intensive statin group 
(P=0.117). The lowering percentage of non-HDL-C was 
significantly higher in ezetimibe-statin combination treated 
patients than in those of two other groups (Table 3). 

As shown in Figure 3, greater proportions of patients 
achieved goal of lowering LDL-C in ezetimibe-statin 
combination group (69.1%) and intensive statin group 
(67.9%) than in moderate-intensity statin group (46.9%) at 
1 month of follow-up (P<0.05).

Clinical outcomes 

During 6 months’ follow-up, only three MACE cases 
occurred in overall patients. There was one onset stroke and 
one coronary artery bypass grafting in moderate-intensity 
statin group and one onset stroke in ezetimibe-statin 
combination group.

Safety 

At 1 month follow-up, no significant difference was detected 
about serum ALT level among the three groups (Table 4). Only 
three patients had elevation in serum ALT level that exceeded  
3 times the upper limits of the normal range in ezetimibe-
statin combination group during the follow-up. There were 
16 patients whose serum ALT elevated over the normal upper 
limit. Eight (7.1%) were in moderate-intensity statin group, 
six (11.3%) in ezetimibe-statin combination group and two 
(7.7%) in intensive statins group (P=0.585). The concentration 
of serum ALT in patients of ezetimibe-statin combination 
group was higher than that of the other two groups, but no 
significant difference among the three groups (P=0.24). 

Only one patient had CK increased over the normal 
upper limit in moderate-intensity statin group, and 
no significant difference was found about mean serum 

Table 3 Reduction percentage of lipid in three groups at 1 month (x±SD)

Lipid A (%) B (%) C (%)
P value

Among groups A & B A & C B & C

TC −15.24±21.05 −31.70±17.31 −23.20±20.67 <0.001 <0.001 0.062 0.068

HDL-C 5.60±16.64 5.20±28.55 3.60±20.62 0.341 – – –

LDL-C −22.60±28.99 −45.00±21.80 −35.30±24.55 <0.001 <0.001 0.025 0.117

Non-HDL-C −21.60±25.66 −41.90±19.52 −29.80±25.22 <0.001 <0.001 0.107 0.032

A, moderate-intensity statin; B, ezetimibe combined with moderate-intensity statin; C, intensive statin; TC, total cholesterol; HDL-C, high 
density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol.
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CK among the three groups (Table 4). Five patients in 
moderate-intensity statin group and two in ezetimibe-statin 
combination group had muscle-related adverse events.

No significant difference was detected on the average 
fasting blood glucose among the three groups (P=0.223). 
Fasting blood glucose in six patients exceeded 6.1 mmol/L,  
three patients in moderate-intensity statin group, two in 
ezetimibe-statin combination group and one in intensive 
statin group. There was no onset diabetes in overall patients.

No significant difference was presented in serum 
creatinine (Table 4) or Cys-C levels among the three groups 
(P=0.65 and P=0.181).

Discussion

In this study, we demonstrated that moderate statin/
ezetimibe combination therapy could contribute to greater 
reduction of non-HDL-C than intensive statin therapy. We 
also found that ezetimibe-statin combination therapy had 
similar effect on LDL-C and TC reductions as intensive 
statin therapy. These two therapies were more effective 
on cholesterol reduction than moderate-intensity statin 
therapy. No significant differences of side effects were seen 
in the three groups of patients.

Statins can improve the risk of MACE in ASCVD 
patients (13,14) and high-intensity statin therapy might 
be more effective as compared with standard-dose statin 
therapy (15,16). However, many studies have shown that 
intensive statin therapy could lead to a higher incidence 
of side effects or adverse events, especially in Chinese 
population (3,17). Regimens with higher statin dosage 
or combination of another lipid lowering drug might be 
effective for patients who aren’t responsive well to standard 
statin treatment (18). The 2016 ESC/EAS Guidelines for 
dyslipidemia recommend that all ACS patients without 
contraindications or intolerance history should start or 
continue to use high-intensity statin as soon as possible 

regardless of initial LDL-C levels (Recommendation 
Class I) (4). However, Chinese guidelines recommend 
moderate-intensity statins as a general treatment regimen 
for dyslipidemia (3). For patients unable to reach LDL-C 
goal or intolerant with moderate-intensity statins therapy, 
ezetimibe combined with low/moderate-intensity statins 
may be a better alternative choice (3). It is unknown 
whether ezetimibe combined with statin can lead to better 
clinical outcomes than intensive statin therapy. 

Many studies have shown that LDL-C levels are closely 
related to cardiovascular events (1,19,20). This study explored 
the efficacy of different lipid-lowering therapies in reducing 
lipid levels, particularly LDL-C and non-HDL-C levels. We 
found that the TC, LDL-C and non-HDL-C levels in the 
ezetimibe-statin treated and intensive statins patients were 
higher than in those of moderate-intensity statin group at 
the time of admission. The baseline lipid profile difference 
could account for the different lipid lowering strategies 
prescribed by physicians in three groups of patients. Ji et al.  
found in their study that the LDL-C reduction was 
similar between ezetimibe-statin combination group and 
intensive statin group for patients suffered acute myocardial 
infarction (9), which was consistent with this study. In our 
study, the proportion of patients reaching LDL-C goal 
was higher in ezetimibe-statin combination group than 
moderate-intensity statin group, and this result was similar 
to other published studies (21). In addition, we found that 
the extent of LDL-C reduction and the proportion of 
patients reaching LDL-C goal were similar in ezetimibe-
statin combination group and intensive statins group. 

LDL-C is believed to be the main risk factor for the 
formation of atherosclerotic plaque and is therefore 
identified as the primary target of cholesterol management. 
However, recent studies found that very low density 
lipoproteins (VLDLs) also have atherogenic potentials 
similar to LDL (22). Therefore, non-HDL-C, including 
VLDL-C, LDL-C and other ApoB containing lipoproteins, 

Table 4 Safety in three groups

Items A B C P

ALT (1 month) 112 (29.88±17.18) 53 (36.58±23.58) 26 (30.88±18.66) 0.113

CK (1 month) 40 (92.85±60.78) 24 (84.54±36.00) 10 (133.60±85.21) 0.08

Cr (on admission) 112 (68.66±17.27) 52 (70.50±25.62) 27 (71.41±17.19) 0.749

Cr (1 month) 112 (70.52±15.50) 52 (71.36±17.59) 27 (73.15±14.04) 0.737

Data are described as the number of patients at visit and the value, i.e., N (x±SD). A, statins with moderate-intensity; B, ezetimibe combined 

with moderate-intensity statins; C, intensive statins; ALT, alanine aminotransferase; CK, creatine kinase; Cr, creatinine.
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is the major form of atherogenic lipoproteins. Existing data 
has demonstrated that non-HDL-C has a stronger association 
with risk of ASCVD events, as compared with LDL-C (23). 
In addition, LDL-C is calculated by a formula (LDL-C = 
TC − HDL-C − ⅕TG) in most institutions, and therefore, 
the calculated LDL-C level could be under-evaluated if TG 
level is higher than normal. In contrast，non-HDL-C can be 
measured accurately even under non-fasting conditions. For 
these reasons, international atherosclerosis society (IAS) has 
recommended non-HDL-C as an alternate target to LDL-C 
in the management of dyslipidemia (24). Moreover, the IAS 
panel predicted that non-HDL-C will replace LDL-C as the 
primary target of hypercholesterolemia treatment in future 
guidelines (24). In the present study, we found that there 
was a greater reduction of non-HDL-C in ezetimibe-statin 
combination group than in intensive statin group (P=0.032). 
This result suggested that ezetimibe-statin combination 
therapy might be more effective than intensive statin in 
lowering ApoB-containing lipoproteins and decreasing 
cardiovascular events for ASCVD patients.

Lots of studies have shown that intensive statin therapy 
may cause elevated indicators of liver functions, statin-
associated muscle symptoms, onset diabetes mellitus and 
other adverse events (10,25-28). Approximately 5% to 
10% patients receiving statin therapy may have adverse 
events, the most common of which is statin-associated 
myopathy(28). Previous trials reported that about  
sixty-two percent of patients discontinued statin therapy 
due to statin-related adverse events (29). No significant 
difference was found in muscle enzymes among the three 
groups of patients in our study. During the duration of 
follow-up, only one patient had CK elevation over the 
normal upper limit and five patients had muscle-related 
discomfort in the moderate-intensity statins group, two 
patients had muscle-related discomfort in ezetimibe-statin 
combination group and no patient had muscle-related 
discomfort in the intensive statins group. This finding was 
not consistent with the previous studies (30). This difference 
may be attributed to different patient sample, lost visits 
during follow-up and differences in patients’ compliance in 
different studies. Moreover, no significant difference was 
found in liver function test, serum creatinine and blood 
glucose levels among the three groups of patients.

In conclusion, the present study demonstrated that 
ezetimibe-statin combination therapy was more effective on 
lowering non-HDL-C level than intensive statin therapy. 
The results indicated that statin/ezetimibe combination 
therapy could be considered as an alternative to high-
intensity statin therapy for Chinese ASCVD patients.
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