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Background: Epidemiological studies have shown that there are sex differences in blood 
lipid levels and lipid responses to statins. Previous studies have shown that the rs5888 single 
nucleotide polymorphism (SNP) in the scavenger receptor class B type 1 (SCARB1) gene is 
associated with serum lipid levels in a sex-specific manner. The present study was under-
taken to detect the sex-specific influence of the SCARB1 rs5888 SNP on the serum lipid 
response to atorvastatin in patients with acute coronary syndrome (ACS) undergoing percu-
taneous coronary intervention (PCI).
Methods: A total of 158 unrelated ACS patients (108 males, 50 females) were enrolled, and 
all patients received atorvastatin 20 mg/daily after PCI. Genotyping of the rs5888 SNP was 
performed by polymerase chain reaction and direct sequencing. Serum lipid profiles were 
determined before treatment and after an average follow-up time of one year.
Results: The baseline serum total cholesterol (TC), low-density lipoprotein cholesterol 
(LDL-C), high-density lipoprotein cholesterol (HDL-C) and apolipoprotein (Apo)AI levels 
were higher in females than in males (P<0.05). After treatment with atorvastatin, serum TC, 
LDL-C, and ApoB were decreased, and ApoAI was increased (P<0.05). The effects of 
atorvastatin on serum lipid levels were different between males and females, and females 
had greater decreases in TC, LDL-C and ApoB levels than males (P<0.05). The genotypic 
frequencies of the rs5888 SNP were not different between males and females. The atorvas-
tatin response was not associated with the rs5888 SNP in males (P > 0.05). Nonetheless, in 
female individuals carrying the rs5888 T-allele, we observed a greater reduction in TC, LDL- 
C, and ApoB levels after the use of 20 mg/day atorvastatin (P<0.05).
Conclusion: This study indicates that the SCARB1 rs5888 T-allele was associated with 
a greater reduction in serum TC, LDL-C, and ApoB after atorvastatin treatment in female 
patients with ACS undergoing PCI.
Keywords: sex-specific, lipid, atorvastatin, scavenger receptor class B type 1, 
polymorphism, coronary artery disease

Introduction
Dyslipidemia, including elevated serum levels of total cholesterol (TC), triglycer-
ides (TGs), low-density lipoprotein cholesterol (LDL-C), and apolipoprotein (Apo) 
B or low levels of high-density lipoprotein cholesterol (HDL-C) and ApoAI, is one 
of the most important modifiable risk factors for coronary artery disease (CAD).1–3 

Statins are 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors that 
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mainly reduce LDL-C levels and TC levels, and the effi-
cacy and safety of statins for both primary and secondary 
cardiovascular disease prevention have been established in 
large randomized clinical trials (RCTs).4 In these RCTs, 
initiation of moderate-intensity therapy (reducing LDL-C 
by approximately 30% to <50%) or high-intensity statin 
therapy (reducing LDL-C by approximately ≥50%) is 
a critical factor in reducing atherosclerotic cardiovascular 
disease (ASCVD) events.5 Therefore, statin therapy is 
recommended for individuals with increased ASCVD 
risk who are most likely to experience a net benefit in 
terms of the potential for ASCVD risk reduction and for 
adverse effects.5 Lipid metabolism is a complex trait 
resulting from genetic factors and multiple environmental 
factors; there is also a high degree of variability in the 
clinical response to statins, and many studies have indi-
cated that this variability is due to genetic factors.6,7

Scavenger receptor class B type 1 (SCARB1), also 
known as SR-BI, is an HDL receptor that binds HDL-C 
with high affinity, mediates selective cholesterol uptake of 
HDL, and plays an important role in reverse cholesterol 
translation.8 Previous studies have shown its importance in 
lipoprotein metabolism and atherosclerosis in mouse 
models.9,10 The rs5888 single nucleotide polymorphism 
(SNP), a “C” to “T” substitution at amino acid 350 in 
exon 8 of SCARB1, has been associated with serum lipid 
levels.11,12 However, the SCARB1 rs5888 SNP is asso-
ciated with the lipid-lowering atorvastatin response in 
hypercholesterolemic individuals.13 Moreover, our pre-
vious studies have shown that the rs5888 SNP in the 
SCARB1 gene is associated with serum lipid levels in 
a sex-specific manner in the general Chinese population 
and CAD patients.14,15 It was reported that sex-based 
variations exist in the pathophysiology, symptoms, presen-
tation, efficacy of diagnostic tests, and response to phar-
macological interventions.16 Thus, the present study was 
undertaken to analyze the sex differences in the SCARB1 
rs5888 SNP in terms of the serum lipid response to ator-
vastatin in patients with acute coronary syndrome (ACS) 
undergoing percutaneous coronary intervention (PCI).

Materials and Methods
Patients
A total of 158 patients, including 108 males and 50 females 
who were diagnosed with ACS and received PCI treatment in 
the geriatric cardiovascular department of Guangxi Zhuang 
Autonomous Region People’s Hospital from January 2016 to 

January 2018, were enrolled in this study. The enrolled subjects 
received a dose of 20 mg/day atorvastatin for a long period of 
time after being diagnosed with ACS. Subjects with congenital 
heart disease, cardiomyopathy, valvular disease, autoimmune 
disease and type I diabetes mellitus were excluded. Medical 
history data, including data on diabetes, hypertension and other 
cardiovascular diseases, were collected for all selected sub-
jects. The physical examination included assessments of blood 
pressure, height and weight, and body mass index (BMI) was 
calculated according to height and weight. All patients signed 
informed consent forms when they were admitted to the hos-
pital. The study was approved by the Ethics Committee of 
Guangxi Zhuang Autonomous Region People’s Hospital.17

Drug Information
All selected patients were routinely given 20-mg tablets of 
atorvastatin (Lipitor, Pfizer Pharmaceutical Factory) every 
night after admission. All patients received two types of anti-
platelet drugs (clopidogrel 75 mg/d or ticagrelor 90 mg bid plus 
aspirin 100 mg/d), and they were treated with atorvastatin 
20 mg/night for an extended period of time after PCI.

Genotyping and Biochemical Analysis
On the second day after admission, antecubital venous 
blood from the forearm was taken on an empty stomach 
and sent to the Clinical Laboratory Center of Guangxi 
People’s Hospital to measure blood lipids. Biochemical 
indicators were measured with a Beckman Coulter AU 
5831 automatic biochemical analyzer (Beckman Coulter 
Inc, Brea, CA USA). TC, TG, HDL-C and LDL-C levels 
in the samples were determined by enzymatic methods 
with commercially available kits. Serum ApoAI and 
ApoB levels were measured by immunoturbidimetric 
immunoassay.17 Genomic deoxyribonucleic acid (DNA) 
was extracted from peripheral blood leukocytes using the 
phenol-chloroform method. Genotyping of the SCARB1 
rs5888 SNP was performed by polymerase chain 
reaction14,15 and direct sequencing.

Statistical Analyses
The statistical analyses were carried out using the statistical 
software package SPSS 22.0 (SPSS Inc., Chicago, Illinois). 
The standard goodness-of-fit test was used to test the Hardy- 
Weinberg equilibrium. A chi-square analysis was used to 
evaluate the difference in genotype distribution and ratio 
between the groups. A t-test was used to evaluate the differ-
ence in general characteristics between males and females. 
Repeated measurement analysis of variance was used to test 
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the changes in blood lipid parameters before and after treat-
ment. The difference in lipid levels across genotypes was 
tested by analysis of covariance. The changes in serum lipid 
levels between baseline and 1 year according to genotypes 
were tested by ANOVA or analysis of covariance. TG did not 
follow a normal distribution; the values are expressed as 
medians (25th and 75th percentiles) and were log- 
transformed for the analysis. Sex, age, BMI, blood pressure, 
alcohol consumption, and cigarette smoking were adjusted 
for in the statistical analysis, and P<0.05 was considered 
statistically significant.

Results
Clinical Characteristics of Males and 
Females
The baseline characteristics of the male and female 
patients are shown in Table 1. The mean age, BMI, dura-
tion of treatment, and ratios of patients with hypertension, 
hypercholesterolemia or diabetes were not different 
between males and females (P > 0.05 for all), and the 
percentage of subjects who consumed alcohol or smoked 
cigarettes was higher among males than females (P<0.05).

Different Serum Lipid Responses to 
Atorvastatin Between Males and Females
As shown in Table 2. The baseline serum TC, LDL-C, 
HDL-C and ApoAI levels were significantly higher in 
females than in males (P<0.05). After treatment with ator-
vastatin, serum TC, LDL-C, and ApoB decreased, and 
ApoAI increased in both males and females (P<0.05). 
However, there were significant differences between 
males and females in terms of serum TC, LDL-C and 
ApoB levels in response to atorvastatin, and after 

atorvastatin treatment, the TC, LDL-C and ApoB levels 
in females decreased more than those in males (P<0.05).

Genotypic and Allelic Frequencies 
Between Males and Females
The genotypic and allelic frequencies of the SCARB1 
rs5888 SNP are presented in Table 3. The genotype dis-
tribution was concordant with the Hardy-Weinberg propor-
tions. There were no significant differences in the 
genotypic and allelic frequencies between males and 
females (P > 0.05).

Influence of the SCARB1 Rs5888 SNP on 
Serum Lipid Levels in Response to Statins
Table 4 shows the lipid and lipoprotein levels in baseline 
and after atorvastatin therapy. There was a significant 
effect of the rs5888 genotype or T-allele on serum lipid 
levels at baseline (TC, LDL-C, HDL-C, ApoAI and ApoB) 
and posttreatment (HDL-C, ApoAI and ApoB). The 
ANOVA revealed that there were significant changes in 
the levels of TGs after atorvastatin treatment according to 
genotypes (P = 0.009), but these changes were not statis-
tically significant after adjustments were made for sex, 
age, BMI, blood pressure, alcohol consumption, and cigar-
ette smoking (P > 0.05) (Table 4).

Influence of the SCARB1 Rs5888 SNP on 
Serum Lipid Levels in Response to Statins 
Stratified by Sex
Because there are obvious sex differences in the response 
of blood lipids to atorvastatin in our study, we further 
analyzed the effect of the gene-atorvastatin interaction on 
blood lipids according to sex. As shown in Tables 5 and 6, 

Table 1 General Characteristics of Males and Females

Parameter Males Females t/χ2 P

Number 108 50

Age (years) 61.20±12.17 64.82±7.22 −1.970 0.051

BMI 23.64±3.73 23.30±3.52 0.582 0.562
Hypertension 42 (38.9%) 20 (40.0%) 0.018 0.894

Diabetes 6 (5.6%) 6 (12%) 2.022 0.155

Hypercholesterolemia 42 (38.9%) 26 (52%) 2.397 0.122
Smoking status 32 (29.6%) 0 (0%) 18.577 0.000

Alcohol consumption 38 (35.2%) 3 (6%) 15.150 0.000

Duration of treatment (months) 11.38±3.54 11.86±2.45 0.866 0.387

Abbreviations: t, value of t-test for two independent samples; χ2, value of the chi-square test; BMI, body mass index; P, P value of chi-square test 
and t-test between males and females.
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there were significant effects of the genotype on serum 
lipid levels at baseline in females (TC, LDL-C, ApoAI and 
ApoB) and males (TC, TGs, LDL-C, ApoAI and ApoB) 
and at posttreatment in females (LDL-C and ApoAI) and 
males (HDL-C, ApoAI and ApoB). There were significant 
changes in the levels of TC, LDL-C and ApoB after 
atorvastatin treatment according to genotype (TC) or 
T-allele (TC, LDL-C and ApoB) by ANOVA in females, 
but not in males. These differences remained significant 
after adjustments were made for age, BMI, blood pressure, 
alcohol consumption, and cigarette smoking. Female indi-
viduals carrying the rs5888 T-allele (CT and TT) had 
a greater reduction in TC, LDL-C, and ApoB after 
20 mg/day atorvastatin (P<0.05).

Discussion
In the present study, the serum lipid levels were different 
between males and females, and the baseline serum TC 
and LDL-C levels, as well as HDL-C and ApoAI, were 
higher in females than in males. Consistently, among 

patients with ischemic stroke or acute myocardial infarc-
tion in China, female patients also have significantly 
higher TC, LDL-C and HDL-C levels.18,19 Men and 
women show significant differences regarding the risk of 
cardiovascular disease (CVD) development.20 At any 
given age, the risk of CVD among women is one-third to 
one-half that of men.21 Women often present with more 
comorbidities and experience worse CAD outcomes than 
men.22 Although women aged 20–50 years tend to have 
more favorable lipid profiles than men, cholesterol levels 
increase in women after the onset of menopause but 
remain steady in men.23,24 In our study, the average age 
of female patients was 64 years, and most of them were 
postmenopausal. Therefore, this result suggests the loss of 
a cardioprotective effect in postmenopausal women and 
that the increased TC and LDL-C levels in postmenopau-
sal women should be given more attention to prevent the 
increased prevalence of CAD.

Statin therapy is generally recommended to reduce the 
risk of CVD in both sexes.5 However, regarding lipid 
changes, sex differences in the response to statin therapy 
have not been well reported. Many of the trials that have 
established the efficacy and safety of statins were con-
ducted predominantly or entirely in men, with results 
extrapolated to women. Additional research is needed to 
guide clinical recommendations that are specific to 
women.25 In the present study, although females had 
higher levels of TC and LDL-C, there were significant 
differences in the serum TC, LDL-C and ApoB levels in 
response to atorvastatin between males and females. After 
atorvastatin treatment, the TC, LDL-C and ApoB levels in 
females decreased more than those in males. However, 

Table 2 Different Serum Lipid Responses to Atorvastatin Between Males and Females

All Males Females P

Baseline Treatment Baseline Treatment Baseline Treatment

TC (mmol/L) 4.75±1.10 3.97±0.92* 4.50±0.98 3.96±1.00* 5.28±1.15† 4.01±0.71* 0.000

TG (mmol/L) 1.28 (0.98–1.86) 1.32 (0.95–1.89) 1.27 (0.99–1.73) 1.28 (1.01–1.97) 1.42 (0.96–2.23) 1.44 (0.87–1.76) 0.198
HDL-C (mmol/L) 1.09±0.28 1.10±0.27 1.02±0.22 1.04±0.27 1.26±0.32† 1.21±0.25 0.120

LDL-C (mmol/L) 2.96±0.84 2.28±0.64* 2.82±0.70 2.32±0.67* 3.27±1.02† 2.19±0.57* 0.000

ApoAI (g/L) 1.15±0.24 1.21±0.21* 1.08±0.18 1.16±0.21* 1.29±0.29† 1.30±0.18 0.059
ApoB (g/L) 0.96±0.23 0.77±0.18* 0.94±0.21 0.79±0.18* 1.01±0.25 0.73±0.16* 0.001

Notes: *Compared with before treatment, P < 0.001, repeated measurement analysis of variance was used to test the changes in blood lipid parameters before and after 
treatment. †Compared with males at baseline, P < 0.001, the difference in lipid levels between males and females was tested by analysis of covariance; age, BMI, blood 
pressure, alcohol consumption, and cigarette smoking were adjusted for in the statistical analysis. TG did not follow a normal distribution, the values are expressed as 
medians (25th and 75th percentiles) and was log-transformed for the analysis. P: difference in changes of serum lipid levels after atorvastatin treatment between males and 
females, was tested by analysis of covariance; age, BMI, blood pressure, alcohol consumption, and cigarette smoking were adjusted for in the statistical analysis. 
Abbreviations: TC, total cholesterol; TGs, triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; ApoAI, apolipoprotein 
AI; ApoB, apolipoprotein B.

Table 3 The Genotype and Allele Frequencies of the SCARB1 
Rs5888 SNP Between Males and Females

Group n Genotype T-Allele 
Frequency

CC CT TT

Male 108 58 (0.537) 44 (0.407) 6 (0.056) 56 (0.259)
Female 50 22 (0.44) 24 (0.48) 4 (0.08) 32 (0.32)

χ2 1.377 1.255

P – 0.502 0.267

Abbreviations: χ2, value of the chi-square test; P, P value of chi-square test 
between males and females.
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a previous study indicated that statin treatment has 
a reduced effectiveness in improving the plasma lipid 
profile in dyslipidemic women compared to men,26 and 
the lipid-lowering treatment goal attainment rate is lower 
for women than for men undergoing stable lipid-lowering 
treatment, especially in the high- and very high-risk 
groups in mainland China.27,28 To explain these controver-
sies, we must understand that the effect of statins on serum 
lipid reduction is influenced by baseline lipid levels, which 
were relatively high in females in our study. This would 
lead to efficient atorvastatin therapy in females and less 
efficient statin therapy in males, among whom the baseline 
lipid level is lower. The effect of statins on lipid reduction 
may also influenced by genetic factors.13

The association between the SCARB1 rs5888 SNP and 
serum lipid levels has been described in several previous 
studies. Some have shown that the SCARB1 rs5888 SNP 
T-allele is associated with increased serum HDL-C 
levels12,29–33 and decreased serum non-HDL-C 

concentrations11,30 and therefore has an atheroprotective 
effect. However, other studies found that this SNP T-allele 
has a proatherosclerotic serum lipid profile.12,33 In the pre-
sent study, genotype had significant effects on serum lipid 
levels at baseline and posttreatment. Subjects with the CT/TT 
genotype had higher TC, LDL-C, HDL-C, ApoAI and ApoB 
levels at baseline and higher HDL-C, ApoAI and ApoB 
levels at posttreatment than those with the CC genotype. 
This finding suggests that SCARB1 rs5888 plays an impor-
tant role in lipid metabolism. However, whether the SCARB1 
rs5888 SNP influenced serum lipid levels in response to 
statin treatment needed to be evaluated; thus, we determined 
whether the lipid response to atorvastatin was associated with 
the rs5888 SNP. We did not find these associations in our 
population of males and females after adjusting for con-
founding factors. We then analyzed the association between 
the lipid response to atorvastatin and the rs5888 SNP accord-
ing to sex and that there were significant associations 
between SCARB1 rs5888 T and serum TC, LDL-C and 

Table 4 Influence of the SCARB1 Rs5888 SNP on Serum Lipid Levels in Response to Statins

Genotypes Period TC (mmol/L) TG (mmol/L) HDL-C (mmol/L) LDL-C (mmol/L) ApoAI (g/L) ApoB (g/L)

CC (80) Baseline 4.51±0.95 1.26 (0.95–1.75) 1.04±0.29 2.82±0.71 1.09±0.25 0.95±0.20
1 year 3.88±0.75 1.33 (1.06–1.89) 1.04±0.24 2.21±0.55 1.16±0.16 0.77±0.17

CT (68) Baseline 4.88±1.20 1.42 (1.06–1.86) 1.17±0.27 3.03±0.94 1.23±0.22 0.95±0.25
1 year 4.03±1.13 1.42 (0.91–2.01) 1.18±0.30 2.31±0.75 1.27±0.24 0.74±0.18

TT (10) Baseline 5.70±0.90 2.58 (1.51–2.95) 1.03±0.12 3.67±0.58 1.08±0.10 1.20±0.20

1 year 4.35±0.23 1.01 (0.84–1.50) 1.05±0.16 2.65±0.23 1.13±0.23 0.93±0.17

P1 - 0.003 0.109 0.014 0.010 0.001 0.003

P2 - 0.253 0.444 0.011 0.085 0.002 0.008

P3 - 0.163 0.009 0.952 0.368 0.728 0.367
P4 - 0.244 0.054 0.905 0.503 0.811 0.488

CT/TT (78) Baseline 4.99±1.19 1.43 (1.06–2.18) 1.15±0.26 3.11±0.93 1.21±0.22 0.98±0.26
1 year 4.07±1.06 1.32 (0.87–2.01) 1.16±0.29 2.36±0.72 1.26±0.24 0.77±0.19

P5 - 0.012 0.198 0.022 0.045 0.002 0.479
P6 - 0.187 0.557 0.010 0.124 0.006 0.966

P7 - 0.148 0.095 0.833 0.304 0.429 0.297

P8 - 0.240 0.278 0.724 0.468 0.529 0.436

Notes: P1; difference in lipid levels across genotypes at baseline (tested by analysis of covariance. Sex, age, BMI, blood pressure, alcohol consumption, and cigarette smoking 
were adjusted for in the statistical analysis). P2; difference in lipid levels across genotypes measured at 1 year (tested by analysis of covariance. Sex, age, BMI, blood pressure, 
alcohol consumption, and cigarette smoking were adjusted for in the statistical analysis). P3; change in levels of serum lipids between baseline and 1-year levels according to 
genotypes (tested by ANOVA). P4; change in levels of the serum lipid between baseline and 1-year level according to genotypes (tested by analysis of covariance. Sex, age, 
BMI, blood pressure, alcohol consumption, and cigarette smoking were adjusted for in the statistical analysis). P5; difference in lipid levels between the CC genotype and 
T-allele at baseline (tested by analysis of covariance. Sex, age, BMI, blood pressure, alcohol consumption, and cigarette smoking were adjusted for in the statistical analysis). 
P6; difference in lipid levels between the CC genotype and T-allele measured at 1 year (tested by analysis of covariance. Sex, age, BMI, blood pressure, alcohol consumption, 
and cigarette smoking were adjusted for in the statistical analysis). P7; change in levels of the serum lipid between baseline- and 1-year levels according to the T-allele and the 
CC genotype (tested by ANOVA). P8; change in levels of the serum lipid between baseline- and 1-year levels according to the T-allele and the CC genotype adjusted for 
covariates (tested by analysis of covariance. Sex, age, BMI, blood pressure, alcohol consumption, and cigarette smoking were adjusted for in the statistical analysis). TG did 
not follow a normal distribution; the values are expressed as medians (25th and 75th percentiles) and were log-transformed for the analysis. 
Abbreviations: TC, total cholesterol; TGs, triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; ApoAI, apolipoprotein 
AI; ApoB, apolipoprotein B.
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ApoB levels in response to atorvastatin in females but not in 
males. Female individuals carrying the rs5888 T-allele (CT 
and TT) had a greater reduction in TC, LDL-C and ApoB 
after 20 mg/day atorvastatin. These significant gene-statin 
interaction effects on serum lipid levels were also previously 
found in Brazilian hypercholesterolemic individuals treated 
with atorvastatin.13 Similar to the results in females in the 
present study, the previous study showed that hypercholes-
terolemic c.1050 TT (rs5888) genotype carriers had larger 
changes in TC, LDL-C, and apoB than C allele carriers (CC 
and CT genotypes) in response to atorvastatin; however, the 
authors of the previous study did not perform a stratified 
analysis based on sex, and it should be noted that 67% of 
the hypercholesterolemic subjects were women. The positive 
results in the Brazilian population were mainly from the 
female population. Therefore, the rs5888 SNP may interact 
with statins to play a role in lipid metabolism in females, 
although the mechanism of this possible role is unknown. 
However, estrogen receptors (ERs) (α and β) or their 

polymorphisms are involved in the response to lipid- 
lowering therapy.34,35 Chiba-Falek et al showed that estrogen 
and the SCARB1 genotype may act synergistically to regulate 
the expression of SCARB1 isoforms and impact serum levels 
of HDL-C and TGs.36 Therefore, the sex difference in the 
interaction between SCARB1 rs5888 and atorvastatin on 
serum lipid levels may be due to the interaction between 
SCARB1 and estrogen.

Strengths and Limitations of the 
Study
The present study is the first to describe the influence of 
the SCARB1 rs5888 SNP on the serum lipid response to 
atorvastatin in female patients with ACS undergoing PCI. 
However, there are several potential limitations in the 
present study. First, there were several diabetes patients 
in this study, but information on hypoglycemic drugs was 
missing; thus, interference by these drug therapies could 
not be analyzed or excluded. Second, the sample size of 

Table 5 Influence of the SCARB1 Rs5888 SNP on Serum Lipid Levels in Response to Statins in Males

Genotypes Period TC (mmol/L) TG (mmol/L) HDL-C (mmol/L) LDL-C (mmol/L) ApoAI (g/L) ApoB (g/L)

CC (58) Baseline 4.43±0.96 1.26 (0.93–1.66) 0.98±0.24 2.82±0.69 1.04±0.21 0.96±0.20
1 year 3.90±0.84 1.28 (1.07–1.90) 1.00±0.25 2.30±0.54 1.12±0.17 0.80±0.17

CT (44) Baseline 4.44±0.92 1.26 (1.06–1.67) 1.08±0.20 2.73±0.68 1.12±0.14 0.88±0.20
1 year 3.97±1.26 1.24 (0.91–2.01) 1.12±0.29 2.30±0.83 1.22±0.23 0.73±0.17

TT (6) Baseline 5.56±1.18 2.58 (1.73–3.02) 0.99±0.10 3.50±0.70 1.10±0.06 1.21±0.25

1 year 4.49±0.06 1.13 (1.01–2.61) 0.93±0.10 2.80±0.15 1.04±0.27 1.02±0.16

P1 – 0.048 0.024 0.120 0.048 0.081 0.001

P2 – 0.404 0.981 0.044 0.228 0.013 0.000

P3 – 0.541 0.104 0.607 0.722 0.203 0.906
P4 – 0.618 0.245 0.618 0.725 0.241 0.788

CT/TT (50) Baseline 4.58±1.01 1.43 (1.15–1.87) 1.06±0.20 2.82±0.72 1.12±0.14 0.92±0.23
1 year 4.03±1.20 1.16 (0.93–2.01) 1.10±0.28 2.36±0.79 1.20±0.24 0.77±0.20

P5 – 0.760 0.228 0.068 0.893 0.025 0.126
P6 – 0.525 0.992 0.059 0.697 0.028 0.350

P7 – 0.971 0.318 0.766 0.690 0.985 0.831

P8 – 0.781 0.654 0.690 0.678 0.800 0.496

Notes: P1; difference in lipid levels across genotypes at baseline (tested by analysis of covariance. Sex, age, BMI, blood pressure, alcohol consumption, and cigarette smoking 
were adjusted for in the statistical analysis). P2; difference in lipid levels across genotypes measured at 1 year (tested by analysis of covariance. Sex, age, BMI, blood pressure, 
alcohol consumption, and cigarette smoking were adjusted for in the statistical analysis). P3; change in levels of serum lipids between baseline and 1-year levels according to 
genotypes (tested by ANOVA). P4; change in levels of the serum lipid between baseline and 1-year level according to genotypes (tested by analysis of covariance. Sex, age, 
BMI, blood pressure, alcohol consumption, and cigarette smoking were adjusted for in the statistical analysis). P5; difference in lipid levels between the CC genotype and 
T-allele at baseline (tested by analysis of covariance. Sex, age, BMI, blood pressure, alcohol consumption, and cigarette smoking were adjusted for in the statistical analysis). 
P6; difference in lipid levels between the CC genotype and T-allele measured at 1 year (tested by analysis of covariance. Sex, age, BMI, blood pressure, alcohol consumption, 
and cigarette smoking were adjusted for in the statistical analysis). P7; change in levels of the serum lipid between baseline- and 1-year levels according to the T-allele and the 
CC genotype (tested by ANOVA). P8; change in levels of the serum lipid between baseline- and 1-year levels according to the T-allele and the CC genotype adjusted for 
covariates (tested by analysis of covariance. Sex, age, BMI, blood pressure, alcohol consumption, and cigarette smoking were adjusted for in the statistical analysis). TG did 
not follow a normal distribution; the values are expressed as medians (25th and 75th percentiles) and were log-transformed for the analysis. 
Abbreviations: TC, total cholesterol; TGs, triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; ApoAI, apolipoprotein 
AI; ApoB, apolipoprotein B.
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females was slightly small and not equal to the number of 
males, which could have biased the results; therefore, 
a large study population with sufficient power is required 
to duplicate these results.

Conclusion
This study indicates that there is a sex-specific influence of 
the SCARB1 rs5888 SNP on the serum lipid response to 
atorvastatin in patients with ACS undergoing PCI. The 
SCARB1 rs5888 T-allele is associated with a greater reduc-
tion in serum TC, LDL-C, and ApoB after atorvastatin 
treatment in female patients with ACS undergoing PCI.
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Table 6 Influence of the SCARB1 Rs5888 SNP on Serum Lipid Levels in Response to Statins in Females

Genotypes Period TC (mmol/L) TG (mmol/L) HDL-C (mmol/L) LDL-C (mmol/L) ApoAI (g/L) ApoB (g/L)

CC (22) Baseline 4.73±0.89 1.26 (0.96–2.13) 1.19±0.35 2.80±0.79 1.20±0.33 0.91±0.18
1 year 3.84±0.60 1.45 (0.93–1.89) 1.14±0.18 1.99±0.50 1.25±0.12 0.70±0.15

CT (24) Baseline 5.69±1.25 1.48 (1.03–2.27) 1.34±0.29 3.59±1.11 1.42±0.22 1.07±0.29
1 year 4.15±0.83 1.47 (0.89–1.90) 1.28±0.30 2.33±0.62 1.37±0.23 0.76±0.19

TT (4) Baseline 5.91±0.12 1.88 (0.83–2.92) 1.09±0.13 3.95±0.07 1.05±0.12 1.19±0.15

1 year 4.13±0.21 0.81 (0.75–0.87) 1.24±0.07 2.44±0.12 1.27±0.10 0.78±0.03

P1 – 0.005 0.924 0.115 0.010 0.007 0.024

P2 – 0.291 0.058 0.174 0.073 0.073 0.348

P3 – 0.048 0.074 0.213 0.183 0.080 0.075
P4 – 0.043 0.105 0.192 0.189 0.096 0.064

CT/TT (28) Baseline 5.72±1.16 1.48 (0.95–2.28) 1.31±0.29 3.64±1.04 1.37±0.25 1.09±0.27
1 year 4.15±0.77 1.42 (0.82–1.58) 1.27±0.28 2.35±0.57 1.35±0.22 0.76±0.17

P5 – 0.001 0.698 0.198 0.003 0.045 0.007
P6 – 0.116 0.299 0.067 0.022 0.048 0.147

P7 – 0.016 0.169 0.850 0.046 0.237 0.043

P8 – 0.012 0.135 0.859 0.047 0.260 0.020

Notes: P1; difference in lipid levels across genotypes at baseline (tested by analysis of covariance. Sex, age, BMI, blood pressure, alcohol consumption, and cigarette smoking 
were adjusted for in the statistical analysis). P2; difference in lipid levels across genotypes measured at 1 year (tested by analysis of covariance. Sex, age, BMI, blood pressure, 
alcohol consumption, and cigarette smoking were adjusted for in the statistical analysis). P3; change in levels of serum lipids between baseline and 1-year levels according to 
genotypes (tested by ANOVA). P4; change in levels of the serum lipid between baseline and 1-year level according to genotypes (tested by analysis of covariance. Sex, age, 
BMI, blood pressure, alcohol consumption, and cigarette smoking were adjusted for in the statistical analysis). P5; difference in lipid levels between the CC genotype and 
T-allele at baseline (tested by analysis of covariance. Sex, age, BMI, blood pressure, alcohol consumption, and cigarette smoking were adjusted for in the statistical analysis). 
P6; difference in lipid levels between the CC genotype and T-allele measured at 1 year (tested by analysis of covariance. Sex, age, BMI, blood pressure, alcohol consumption, 
and cigarette smoking were adjusted for in the statistical analysis). P7; change in levels of the serum lipid between baseline- and 1-year levels according to the T-allele and the 
CC genotype (tested by ANOVA). P8; change in levels of the serum lipid between baseline- and 1-year levels according to the T-allele and the CC genotype adjusted for 
covariates (tested by analysis of covariance. Sex, age, BMI, blood pressure, alcohol consumption, and cigarette smoking were adjusted for in the statistical analysis). TG did 
not follow a normal distribution; the values are expressed as medians (25th and 75th percentiles) and were log-transformed for the analysis. 
Abbreviations: TC, total cholesterol; TGs, triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; ApoAI, apolipoprotein 
AI; ApoB, apolipoprotein B.
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