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Abstract: Objective: The current study aimed to investigate the therapeutic effects of the combined application of 
tongxinluo, atorvastatin, and brain ultrasounds on carotid vulnerable plaque. Methods: A total of 324 participates 
were enrolled in this study. Patients (80 cases) only taking ordinary oral lipid-lowering drug atorvastatin were as-
signed to the control group. Three experimental groups were established, group A (tongxinluo, atorvastatin and 
brain ultrasound), group B (tongxinluo and brain ultrasound), and group C (atorvastatin and brain ultrasound), with 
82, 82, and 80 cases in each corresponding group. Oral administration of tongxinluo was given 3 times a day, with 4 
capsules each time. Atorvastatin was given 1 time a day, with 20 mg each time. Routine brain ultrasound treatment 
(SUT-800 type) was given once a day. Results: Intervention effects of the four groups on fatty plaques showed sig-
nificant differences. Combination of three treatment methods had significantly higher intervention effects on fatty 
plaques than the other three groups (P < 0.05). There were no significant differences between group B and group 
C (P > 0.05). Conclusion: Combination therapy of tongxinluo, atorvastatin, and brain ultrasounds could remarkably 
melt or reduce fatty plaques in carotid arteries, showing great clinical potential.
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Introduction

Atherosclerosis (AS) and plaque formation are 
major causes of ischemic cerebrovascular dis-
ease (ICVD). When carotid AS occurs, fat will 
deposit in the intima to form a fat line, leading 
to intima-media thickness (IMT). This endome-
trial alteration is an early manifestation of AS 
that will lead to atherosclerotic plaque [1-3]. 
With effective prevention and treatment of 
carotid atherosclerotic plaques, the plaque will 
change from unstable to stable, or even 
reverse. This may reduce occurrence and devel-
opment of carotid atherosclerosis (CAS) [4].

The ICVD of CAS is closely related to the stabil-
ity of atherosclerotic plaque. The vulnerability 
of plaque is the main risk factor of cerebral 
infarction. In early stages, focal deposition of 
intimal lipids and hyperplasia of smooth mus-
cle cells and fibrosis could lead to the formation 
of lipid streaks. When the lesion progresses to 
a certain extent, plaque will form. Based on 

this, plaque hemorrhages, rupture loss, mural 
thrombosis, and secondary vascular stenosis 
could result in distal hypoperfusion and other 
changes, causing corresponding changes in 
blood rheology. This will ultimately lead to isch-
emic cerebrovascular disease [5, 6]. Low-
density, easy bleeding, and rapid changes in 
the volume of short-term increased plaque 
causing high risks of cerebral infarction have 
been widely recognized by scholars [7, 8]. 

At present, most studies use atorvastatin to 
treat atherosclerotic plaques. Atorvastatin can 
stabilize plaque, however, the function of abla-
tion plaque has been rarely reported. Moreover, 
atorvastatin can cause liver damage, muscle 
and joint pain, gastrointestinal reactions, and 
other adverse reactions. According to clinical 
practice, it was found that application of tongx-
inluo (a Traditional Chinese preparation) for 
treatment of atherosclerotic plaque could 
reduce doses of atorvastatin and incidence of 
adverse events. Additionally, fat plaque can be 
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ablated by physical, chemical, thermal, and 
shock effects of brain ultrasound treatments. 
The present study used tongxinluo and atorvas-
tatin, combined with brain ultrasound treat-
ment, aiming to discover a better treatment for 
atherosclerotic plaque.

Materials and methods

Subjects 

Participants were recruited between June 2012 
and June 2016, from Cangzhou Central Hospital 
in China. A total of 324 patients with ICVD 
entered the trial, including 193 males and 141 
females, ranging in age from 53 to 82 years-
old. The participants were randomly divided 
into four experimental groups, including group 
A (tongxinluo, atorvastatin, and brain ultra-
sound), group B (tongxinluo and brain ultra-
sound), group C (atorvastatin and brain ultra-
sound), and the control group (only taking 
atorvastatin), with 82, 82, 80, and 80 cases in 
each corresponding group. ICVD was diagnosed 
according to the criteria of “key points of diag-
nosis of various types of cerebrovascular dis-
eases” [9]. Carotid artery plaque was confirmed 

(Yiling Pharmaceutical Co., Ltd., Shijiazhuang, 
China), three times daily for 6 months; 3) 
Cerebral ultrasonic therapy at an output fre-
quency of 800 KHz and sound intensity of 0.75-
1.25 w/cm2, once daily for 30 minutes each 
time [11]. There were 10 days to a cycle. The 
second cycle was started one week after the 
end of the first cycle. Fluid replacement was 
given for those that could not eat and dehy-
drants were given for those with cerebral 
edema. Examinations were performed 6 
months after initiation of treatment.

CVUS examinations 

All participants received CVUS before treat-
ment (baseline) and 6 months after treatment 
using a PHILIPS IU22 Color Doppler Ultrasound 
Imaging System (transducer frequency 10 
MHz). The participants took a supine position 
and received transverse and longitudinal ultra-
sound scans of bilateral common carotid arter-
ies, internal carotid arteries, external carotid 
arteries, and bifurcation. Carotid artery intima-
media thickness (IMT) was measured at 1-2 cm 
from the bifurcation. Atherosclerotic plaque 
was defined as local intimal protuberance and 

Figure 1. Schematic diagram of the study design.

by cervical vascular color 
ultrasonic inspection (CVUS). 
Two investigators, indepen-
dently, collected participant 
clinical and demographic da- 
ta via follow-ups or searches 
for medical records. Before 
participating in the study,  
all participants or their rela-
tives provided written infor- 
med consent. The study was 
approved by the local Ethics 
Committee.

Treatment scheme

The schematic diagram of this 
study is shown in Figure 1. 
Briefly, the participates were 
divided into 4 groups and 
administration was undertak-
en as follows: 1) Oral ator- 
vastatin [10] (Dalian Pfizer 
Pharmaceuticals Limited, Da- 
lian, China) at a dose of 10 
mg, once daily for 6 months; 
2) Four tongxinluo capsules 
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thickening with carotid intima-media thickness 
(IMT) ≥ 1.1 mm. Echoic patterns of the plaque, 
degrees of stenosis, color Doppler flow, and 
spectral parameters were observed. Depending 
on the morphology and echoic patterns of the 
plaque, they were divided into the following 
types: lipid type, lipid fiber type, fibrous type, 
and calcified type [4]. Hypoechoic plaque of 
lipid and fibrous types were vulnerable plaques, 
while hyperechoic plaques of the fibrous and 
calcified type were more stable [2]. 

Blood lipid testing 

From each case, 6 mL of fasting venous blood 
sample was drawn before treatment and 12 
months after treatment. Total cholesterol (TC), 
triglycerides (TG), and low-density lipoprotein 
cholesterol (LDL-C) levels were detected using 
enzyme colorimetry. High-density lipoprotein 
cholesterol (HDL-C) was detected using the 
clearance method. Detection was carried out 
using an automatic biochemical analyzer (Hi- 
tachi 7060). Reagents were provided by Beijing 
Leadman Biochemistry Co., Ltd.

Statistical analysis

All statistical analyses were carried out using 
SPSS statistical software, version 16.0. All 
p-values were two-sided and statistical signifi-
cance is set at p < 0.05. Measurements are 
expressed as mean ± standard deviation (± s). 
Two-factor analysis of variance and one-way 
ANOVA were used for repeated measurement 
data. For categorical data, Chi-square testing 
was performed. 

Results

Clinical findings

To confirm the comparability between groups, 
baseline data for all participants were collected 
and compared. Table 1 shows detailed base-
line data for each group. Supplemental Table 1 
illustrates the original data of the cohort. There 
were no significant differences in age, sex, 
carotid disease location, and complications 
between the four groups (P > 0.05). Moreover, 
blood lipid levels and the number and nature of 

Table 1. Baseline characteristics of patients in each group
Group A  
(n = 82)

Group B  
(n = 82)

Group C  
(n = 80)

Control group 
(n = 80) F/χ2 P

Age 67.5 ± 9.6 65.7 ± 8.7 65.7 ± 8.7 65.7 ± 8.7 0.531 0.664
Sex (%) 
    Male 51 (62.2) 44 (53.7) 49 (61.3) 49 (61.3) 1.022 0.796
    Female 31 (37.8) 36 (46.3) 33 (38.7) 31 (38.7)
Diagnosis (%)
    TIA 30 (36.6) 29 (35.4) 31 (38.8) 21 (26.3) 3.942 0.685
    Cerebral infarction 49 (59.8) 48 (58.5) 46 (57.5) 54 (67.5)
    Cerebrovascular dizziness 3 (3.6) 3 (6.1) 5 (6.7) 5 (6.2)
Carotid artery disease (%)
    Bilateral 56 (68.3) 58 (70.7) 50 (62.5) 57 (71.3) 3.002 0.392
    Unilateral 26 (31.7) 22 (29.3) 32 (37.5) 23 (28.7)
Complications (%)
    Hyperlipidemia 68 (48.9) 43 (34.9) 65 (44.8) 63 (45.3) 8.692 0.192
    Hypertension 35 (25.2) 49 (39.8) 47 (32.4) 39 (28.1)
    Diabetes 36 (25.9) 31 (25.2) 33 (22.8) 37 (26.6)
TG3 (mmol/L) 2.55 ± 0.38 2.48 ± 0.35 2.47 ± 0.35 2.55 ± 0.39 1.131 0.337
TC4 (mmol/L) 6.14 ± 0.51 6.17 ± 0.63 6.19 ± 0.48 6.16 ± 0.52 0.121 0.948
HDL-C5 (mmol/L) 1.37 ± 0.31 1.36 ± 0.54 1.37 ± 0.44 1.38 ± 0.32 0.031 0.993
LDL-C6 (mmol/L) 2.38 ± 0.52 2.38 ± 0.53 2.37 ± 0.58 2.39 ± 0.53 0.021 0.997
Plaque (%)
    Vulnerable 86 (67.2) 89 (65.9) 83 (66.9) 81 (68.1) 0.1342 0.987
    Stable 42 (32.8) 46 (34.1) 41 (33.1) 38 (31.9)
Note: group A (tongxinluo, atorvastatin, and brain ultrasound), group B (tongxinluo and brain ultrasound), group C (atorvastatin 
and brain ultrasound), and control group (only taking atorvastatin); 1ANOVA; 2chi-square test; 3TG: triglyceride; 4TC Total choles-
terol; 5HDL-C: high-density lipoprotein cholesterol; 6LDL-C: low-density lipoprotein cholesterol.
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carotid plaques in each group were compared. 
No statistically significant differences were 
noted between the groups before treatment  
(P > 0.05). Results suggest that baseline char-
acteristics of patients in each group were 
comparable.

CVUS findings

To identify the number and nature of carotid 
plaque changes before and after treatment, 
CVUS was conducted for all participants. 
Carotid IMT was decreased or the plaques dis-
appeared after treatment in the research 
group, compared with the other groups. As illus-
trated in Figure 2, there were fewer vulnerable 
plaques and more stable plaques after treat-
ment. The major diameter of the plaques and 
the plaque score in group A decreased signifi-
cantly, compared with the other 3 groups (Table 
2, P < 0.01). There were no significant differ-
ences in detection ratios of vulnerable plaques 
and stable plaques between the four groups 
before treatment (Table 3). However, significant 
differences were noted between the four 
groups after treatment. Compared with the 
control group, the χo of the research group, 
tongxinluo group, and atorvastatin group was 
36.262, 30.138, and 29.605, respectively. No 
significant differences between the three 
groups were identified (Table 3). The atorvas-
tatin group and tongxinluo group had an obvi-
ously decreased carotid IMT after treatment 
(Table 4, P < 0.01). Additionally, the major 
diameter of the plaques and the plaque score 
decreased considerably (Table 4, P < 0.01). No 
significant differences were found in carotid 
IMT and the number of vulnerable and stable 
plaques after treatment (Supplemental Tables 
2, 3, 4, P > 0.05). In summary, CVUS results  
suggest that the combination of tongxinluo, 
atorvastatin, and external ultrasound therapy 

HDL-C levels increased significantly in group A 
after treatment, compared with group B and 
group C (Table 5, P < 0.01). Lipid levels of group 
B and group C also differed significantly before 
and after treatment (P < 0.01). The extent of 
the decline of lipid levels was not significantly 
different between group B and group C after 
treatment (Supplemental Tables 5, 6, 7, 8, P > 
0.05). Current results demonstrate that group 
A had better therapeutic effects.

Discussion

AS is an important risk factor of cardiovascular 
and cerebrovascular events in hypertensive 
patients. It has been confirmed that lipid-lower-
ing therapy could reduce incidence of ischemic 
cardiovascular and cerebrovascular events in 
hypertensive patients [12]. In recent years, 
some studies have suggested that unstable 
plaques may contribute to cardiovascular 
events in hypertensive patients [13]. It has 
been reported that nearly 68% of ischemic 
cerebrovascular disease showed varying de- 
grees of carotid atherosclerotic plaque [14]. 
The National Institute of Neurological Disease 
and Cerebral Infarction suggested that 23% of 
ischemic cerebrovascular disease is caused by 
carotid artery disease. Carotid atherosclerotic 
plaques are mainly composed of lipids and tis-
sue fragments of fibrous caps. Vulnerable 
plaques have been closely associated with a 
higher risk of cardiovascular diseases, leading 
to thrombosis or even ischemic infarction [5, 6]. 
Therefore, prevention of CAS plaque is an 
important measure in reducing the risk of cere-
brovascular diseases.

Atorvastatin is an inhibitor of hydroxymethylglu-
taryl-coenzyme A (HMG-CoA) reductase. It is 
generally used to lower serum levels of TC, TG, 
and LDL-C, while raising levels of HDL-C. 

Figure 2. Cervical vascular color ultrasonic inspection (CVUS) performance 
of the patients before (A) and after treatment (B). Results showed fewer vul-
nerable plaques and more stable plaques after treatment.

achieved much better effects 
than any other groups.

Blood lipid levels 

Further comparing treatment 
effects between different gr- 
oups, blood lipid levels were 
measured. There was a signifi-
cant decline in serum levels of 
TC, TG, and LDL-C after treat-
ment in group A, compared 
with group B and group C. 
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Atorvastatin can effectively reduce cholesterol 
synthesis and absorption, facilitate LDL clear-
ance, reduce the lipid core, and enhance its 
stability. Moreover, atorvastatin can protect the 
vascular endothelium, reducing infiltration of 
inflammatory cells inside the plaque, alleviating 
inflammatory response, increasing synthesis, 
and reducing decomposition of the matrix 
inside the plaque. Additionally, atorvastatin 
removes free radicals and inhibits oxidative 
modification of LDL, reducing the production of 
foam cells and relieving damage of oxidative 

collagen levels [9]. In the terminology of 
Traditional Chinese Medicine, tongxinluo can 
benefit Qi for activating blood circulation and 
remove obstruction in channels, thus relieving 
pain. In this study, compared with the control 
group, the tongxinluo group showed better 
effects, suggesting that tongxinluo can effec-
tively interfere with carotid atherosclerotic 
plaque occurrence and development. The 
mechanisms may be that tongxinluo upregu-
lates expression of ATP in carotid artery plaques 
by binding adenosine triphosphate and translo-

Table 2. Changes of length and thickness of fat plaque in the four groups after treatment
Research 

group (n = 82)
Atorvastatin 

group (n = 80)
Tongxinluo 

group (n = 82)
Control group 

(n = 80) F P

Length (mm) Initial length 4.69al le 4.76 ± 1.26 4.78 ± 1.47 4.71 ± 1.84 46.37 < 0.001
After treatment 3.98m1.26 4.45m1.26 4.42m1.26 4.69 ± 1.92

Thickness (mm) Initial thickness 1.72kness 1.75 ± 0.28 1.73 ± 0.56 1.75 ± 0.61 43.32 < 0.001
After treatment 1,30t0.28 1.69 ± 0.42 1.6769 ± 0. 1.71 ± 0.62

IMT Before treatment 1.121e tre 1.105e tre 1.113e0.32 1.114 ± 0.34 13.78 < 0.001
After treatment 0.983 0.187 1.089 0.18 1.096 0.18 1.110 ± 0.28

Table 3. Comparison of carotid plaque before and 6 months after treat-
ment among different groups
Prior treatment Vulnerable plaque (%) Stable plaque (%) χ2 P*

    Control group 81 (68.1) 38 (31.9) 0.601 0.896
    Research group 86 (67.2) 42 (32.8)
    Tongxinluo group 89 (68.5) 41 (31.5)
    Atorvastatin group 83 (64.3) 46 (35.7)
Post treatment Vulnerable plaque (%) Stable plaque (%) χ2 P*

    Control group 78 (65.5) 41 (34.5) 49.981 0.001
    Research group 35 (27.3) 93 (72.7)
    Tongxinluo group 40 (30.8) 90 (69.2)
    Atorvastatin group 40 (31.0) 89 (69.0)
Note: *Compared with the control group.

Table 4. The number and nature of carotid plaque before and 6 months 
after treatment

Vulnerable 
plaque (%)

Stable 
plaque (%)

χ2 P

Research group Prior treatment 86 (67.2) 42 (32.8) 40.763 < 0.001
Post treatment 35 (27.3) 93 (72.7)

Tongxinluo group Prior treatment 89 (68.5) 41 (31.5) 36.941 < 0.001
Post treatment 40 (30.8) 90 (69.2)

Atorvastatin group Prior treatment 83 (64.3) 46 (35.7) 28.729 < 0.001
Post treatment 40 (31.0) 89 (69.0)

Control group Prior treatment 81 (68.1) 38 (31.9) 0.171 0.680
Post treatment 78 (65.5) 41 (34.5)

LDL (ox-LDL) to the endo-
thelial cells [15-18]. 

Tongxinluo capsules are 
a Chinese patent medi-
cine. They can be used to 
reduce lipid levels, dilute 
vessels, and protect the 
vascular endothelium. It 
contains ginseng, leech, 
scorpion, ground beetle, 
centipede, cicada slou- 
gh, red peony root, and 
borneol. Some studies 
have shown that tong- 
xinluo has anti-inflam- 
matory, anti-oxidative, li- 
pid-lowering, and plaq- 
ue-removing effects [19-
22]. It can reduce levels 
of macrophages inside 
the plaque by increasing 
the acoustic density of 
plaque and the thickne- 
ss of the fibrous caps. 
Tongxinluo can stabilize 
and reverse plaque by 
reducing the plaque area 
and plaque load. It reduc-
es lipid levels in the 
plaque, while increasing 
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cating Al and retinoic acid X receptors and 
accelerating the flow of cholesterol from the 
cells, reducing the progression of atherosclero-
sis [23-26]. 

The use of ultrasound treatment for strokes is 
mainly because it has a mechanical warming 
effect on the tissue cells, as well as physical 
and chemical effects. These are achieved 
through the skull after a direct role in brain 
cells, causing material movement within the 
organization. Thus, ion and colloid permeability 
are increased. Expansion of cerebral blood ves-
sels, relief of spasms, reduction of vascular 
resistance, increased cerebral blood flow, and 
promotion of the formation of brain tissue col-
lateral circulation may be achieved. These 
improve cerebral ischemia and hypoxia, there-
by promoting the repair of lesions. Activation in 
the inhibition of brain cells improves the metab-
olism of substances and enzyme activity. 
Through the nerve cell reflex effects caused by 
distant parts of the nerve tissue changes in 
function, regulating vascular relaxation and 
contraction reaction [27, 28]. In addition, ultra-
sound treatment can stimulate the release of 
mast cells in the superoxide factor and promote 
the accumulation of phagocytic cells to the 
lesion. Efficacy levels may be related to the 
improvement of phagocytic cells [29, 30].

The combined use of oral atorvastatin, tong- 
xinluo, and external ultrasound therapy has 
achieved significant lipid-lowering effects and 

satisfactory removal of plaques. Follow-up 
observations of 82 cases indicated that lipid 
levels decreased continuously, with an increase 
in serum levels of HDL-C, a reduction in carotid 
IMT, and a significant transformation of vulner-
able plaque into stable plaque. Moreover, 
plaques completely disappeared in 8 cases. In 
addition, 20 patients in the atorvastatin group 
had muscle-joint pain, abnormal liver function, 
and gastrointestinal reactions (Table 6). Inci- 
dence of adverse events was as high as 24%. 
Tongxinluo combined with atorvastatin can 
reduce normal doses of atorvastatin, as well as 
incidence of adverse events.
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Supplemental Table 2. Comparison of changes of fat plaque length in four groups after treatment

Mean difference Standard error P
95% CI

Lower Upper
Control group Research group 1.09 0.15 < 0.01 0.80 1.38

Atorvastatin group 0.48 0.16 < 0.05 0.17 0.79
Tongxinluo group 0.53 0.15 < 0.05 0.24 0.82

Research group Control group -1.09 0.15 < 0.01 -1.38 -0.80
Atorvastatin group -0.61 0.15 < 0.05 -0.90 -0.32
Tongxinluo group -0.56 0.15 < 0.05 -0.85 -0.27

Atorvastatin group Control group -0.48 0.16 < 0.05 -0.79 -0.17
Research group 0.61 0.15 < 0.05 0.32 0.90
Tongxinluo group 0.05 0.15 > 0.05 -0.24 0.34

Tongxinluo group Control group -0.53 0.15 < 0.05 -0.82 -0.24
Research group 0.56 0.15 < 0.05 0.27 0.85
Atorvastatin group -0.05 0.15 > 0.05 -0.34 0.24

Supplemental Table 3. Comparison of changes of fat plaque thickness in four groups after treatment

Mean difference Standard error P
95% CI

Lower Upper
Control group Research group 0.40 0.04 < 0.01 0.32 0.48

Atorvastatin group 0.15 0.04 < 0.01 0.07 0.23
Tongxinluo group 0.17 0.04 < 0.01 0.09 0.25

Research group Control group -0.40 0.04 < 0.01 -0.48 -0.32
Atorvastatin group -0.25 0.04 < 0.01 -0.33 -0.17
Tongxinluo group -0.23 0.04 < 0.01 -0.31 -0.15

Atorvastatin group Control group -0.15 0.04 < 0.01 -0.23 -0.07
Research group 0.25 0.04 < 0.01 0.17 0.33
Tongxinluo group 0.02 0.04 > 0.05 -0.06 0.10

Tongxinluo group Control group -0.17 0.04 < 0.01 -0.25 -0.09
Research group 0.23 0.04 < 0.01 0.15 0.31
Atorvastatin group -0.02 0.04 > 0.05 -0.10 0.06

Supplemental Table 4. The number and nature of carotid plaques in four groups 6 months after 
treatment

Research group Atorvastatin group Tongxinluo group Control group P
Vulnerable plaque (%) 35 (27.3)* 40 (30.8)* 40 (31.0)* 78 (65.5) 0.000
Stable plaque (%) 93 (72.7) 90 (69.2) 89 (69.0) 41 (34.5)
*Compared with the control group p < 0.01.
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Supplemental Table 6. The comparison of TC changes in the four groups before and after treatment 
for 6 months

Mean difference Standard error P
95% CI

Lower Upper
Control group Research group 1.98 0.05 < 0.01 1.88 2.08

Atorvastatin group 1.09 0.05 < 0.01 0.99 1.19
Tongxinluo group 1.88 0.05 < 0.01 1.78 1.98

Research group Control group -1.98 0.05 < 0.01 -2.08 -1.88
Atorvastatin group -0.89 0.05 < 0.01 -0.99 -0.79
Tongxinluo group -0.80 0.05 < 0.01 -0.90 -0.70

Atorvastatin group Control group -1.09 0.05 < 0.01 -1.19 -0.99
Research group 0.89 0.05 < 0.01 0.79 0.99
Tongxinluo group 0.09 0.05 > 0.05 -0.01 0.19

Tongxinluo group Control group -1.88 0.05 < 0.01 -1.98 -1.78
Research group 0.80 0.05 < 0.01 0.70 0.90
Atorvastatin group -0.09 0.05 > 0.05 -0.19 0.01

Supplemental Table 5. The comparison of TG changes in the four groups before and after treatment 
for 6 months

Mean difference Standard error P
95% CI

Lower Upper
Control group Research group 1.00 0.04 < 0.01 0.93 1.07 

Atorvastatin group 0.69 0.04 < 0.01 0.62 0.76 
Tongxinluo group 0.70 0.04 < 0.01 0.63 0.77 

Research group Control group -1.00 0.04 < 0.01 -1.07 -0.93 
Atorvastatin group -0.31 0.04 < 0.01 -0.38 -0.24 
Tongxinluo group -0.30 0.04 < 0.01 -0.37 -0.23 

Atorvastatin group Control group -0.69 0.04 < 0.01 -0.76 -0.62 
Research group 0.31 0.04 < 0.01 0.24 0.38 
Tongxinluo group -0.01 0.04 > 0.05 -0.08 0.06 

Tongxinluo group Control group -0.70 0.04 < 0.01 -0.77 -0.63 
Research group 0.30 0.04 < 0.01 0.23 0.37 
Atorvastatin group 0.01 0.04 > 0.05 -0.06 0.08 
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Supplemental Table 8. The comparison of LDL-C changes in the four groups before and after treat-
ment for 6 months

Mean difference Standard error P
95% CI

Lower Upper
Control group Research group 0.99 0.04 < 0.01 0.91 1.07

Atorvastatin group 0.68 0.04 < 0.01 0.60 0.76
Tongxinluo group 0.69 0.04 < 0.01 0.61 0.77

Research group Control group -0.99 0.04 < 0.01 -1.07 -0.91
Atorvastatin group -0.31 0.04 < 0.01 -0.39 -0.23
Tongxinluo group -0.30 0.04 < 0.01 -0.38 -0.22

Atorvastatin group Control group -0.68 0.04 < 0.01 -0.76 -0.60
Research group 0.31 0.04 < 0.01 0.23 0.39
Tongxinluo group 0.01 0.04 > 0.05 -0.07 0.09

Tongxinluo group Control group -0.69 0.04 < 0.01 -0.77 -0.61
Research group 0.30 0.04 < 0.01 0.22 0.38
Atorvastatin group -0.01 0.04 > 0.05 -0.09 0.07

Supplemental Table 7. The comparison of HDL-C changes in the four groups before and after treat-
ment for 6 months

Mean difference Standard error P
95% CI

Lower Upper
Control group Research group 0.18 0.03 < 0.01 0.16 0.05

Atorvastatin group 0.17 0.03 < 0.01 0.11 0.23
Tongxinluo group 0.19 0.03 < 0.01 0.13 0.25

Research group Control group 0.18 0.03 < 0.01   0.14 0.07
Atorvastatin group 0.18 0.03 < 0.01 0.12 0.24
Tongxinluo group 0.20 0.03 < 0.01 0.14 0.26

Atorvastatin group Control group -0.17 0.03 < 0.01 -0.23 -0.11
Research group -0.18 0.03 < 0.01 -0.24 -0.12
Tongxinluo group 0.02 0.03 > 0.05 -0.04 0.08

Tongxinluo group Control group -0.19 0.03 < 0.01 -0.25 -0.13
Research group -0.20 0.03 < 0.01 -0.26 -0.14
Atorvastatin group -0.02 0.03 > 0.05 -0.08 0.04


