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Clinical Experience

Effect and Safety of Guanxinning Tablet (‘- T &) for Stable
Angina Pectoris Patients with Xin (Heart)-Blood Stagnation
Syndrome: A Randomized, Multicenter, Placebo-Controlled Trial*

SUN Ming-yue', MIAO Yang?, JIN Min®, DONG Yao-rong®, LIU Shu-rong®, WANG Mu-lan®, and GAO Rui'

ABSTRACT Objective: To investigate the effect and safety of Guanxinning Tablet (& 7 %, GXN) for the
treatment of stable angina pectoris patients with Xin (Heart)-blood stagnation syndrome (XBSS). Methods: One
hundred and sixty stable angina pectoris patients with XBSS were randomly assigned to receive GXN (80 cases)
or placebo (80 cases, Guanxinning simulation tablets, mainly composed of lactose), 4 tablets (0.38 g/tablet),
thrice daily for 12 weeks. After treatment, an exercise stress test (treadmill protocol), Chinese medicine (CM)
syndrome score, electrocardiogram (ECG), and nitroglycerin withdrawal rate were evaluated and compared
in the patients between the two groups. Meanwhile, adverse events (AEs) were evaluated during the whole
clinical trial. Results: Compared with the control group, the time extension of exercise duration in the GXN group
increased 29.28 + 17.67 s after treatment (P>0.05); moreover, the change of exercise duration in the GXN group
increased 63.10 £ 96.96 s in subgroup analysis (P<0.05). The effective rates of angina pectoris, CM syndrome
and ECG as well as nitroglycerin withdrawal rate were 81.33%, 90.67%, 45.76%, and 70.73%, respectively in
the GXN group, which were all significantly higher than those in the control group (40.58%, 75.36%, 26.92%,
28.21%, respectively, P<0.05). Conclusion: GXN was a safe and effective treatment for stable angina pectoris
patients with XBSS at a dose of 4 tablets, thrice daily.

KEYWORDS Guanxinning Tablet, coronary heart disease, stable angina pectoris, Xin (Heart)-blood stagnation
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According to the World Health Organization,
coronary heart disease (CHD) is one of the major
causes of death whose incidence is increasing
worldwide. Treatment of CHD has been improved with
new technologies, including thrombolysis, percutaneous
coronary intervention, and coronary artery bypass
surgery. Despite their success, problems with these
treatments persist, including in-stent restenosis,
antiplatelet drug resistance, and poor myocardial tissue
perfusion, limited their clinical applications.

Chinese medicine (CM) is effective at preventing
and treating CHD because it acts on multiple targets
and pathways, creating a symbiotic effect that
promotes blood circulation and removes blood-stasis
with few side effects."? Guanxinning Tablet (& & T},
GXN), contains compounds extracted from the plants
Salvia miltiorrhiza and Ligusticum chuanxiong, and
is used to treat CHD. In order to clarify the structures
of the chemical components of S. miltiorrhiza and
L. chuanxiong, a sample of GXN was subjected to
high-performance liquid chromatography as shown in
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GXN exhibits a variety of pharmacological
activities, including decreasing blood viscosity,
reducing arterial plagque, improving myocardial
ischemia, reducing oxidative stress, protecting
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vascular endothelial cells, and prohibiting platelet
aggregation, all of which improve coronary perfusion
and cardiac function.“® In this multi-center,
randomized, double-blinded, and parallel-controlled
trial, the effect and safety of GXN were investigated in
patients with stable angina pectoris and Xin (Heart)-
blood stagnation syndrome (XBSS).

METHODS

Diagnostic Criteria

CHD was diagnosed by one of the following
at least: a history of remote infarct, percutaneous
coronary intervention (PCI) or coronary artery bypass
graft surgery; significant coronary stenosis (>50%); or
cardiac radionuclide measurement.”

Inclusion Criteria

Patients who fulfilled the following criteria
were enrolled in the study: (1) diagnosis of CHD;
(2) a positive result in the treadmill exercise test; (3)
diagnosis of stable angina pectoris grade 1 —1I;® (4)
weekly frequency of angina pectoris attack =2 times;
(5) diagnosis of XBSS in CM;"? (6) aged 30-70 years;
(7) signed the written informed consents.

Exclusion Criteria

Patients with any of the following conditions were
excluded: (1) acute myocardial infarction within the
past 3 months, acute coronary syndrome, New York
Heart Association (NYHA) class IV; (2) heart disease
other than stable angina pectoris, chest pain caused by
severe cardiopulmonary insufficiency, severe neurosis,
menopausal syndrome, or cervical spondylosis; (3)
systolic pressure =160 mm Hg or diastolic pressure
=100 mm Hg; (4) severe arrhythmia (rapid atrial
fibrillation, atrial flutter, paroxysmal ventricular
tachycardia, sinus bradycardia, severe atrioventricular
block, complete bundle branch block); (5) patients
with comorbid severe primary disease, psychosis, or
abnormal liver or kidney function; (6) fasting plasma
glucose >7.0 mmol/L or diabetes complications; (7)
pregnancy, planned pregnancy, or lactation; (8) patients
undergoing major orthopedic surgeries on head, chest,
or abdomen within 4 weeks, and patients with a risk
of bleeding; (9) allergic constitution, particularly to S.
miltiorrhiza; (10) participation in other clinical trials
within the past month.

Rejection Criteria
Patients with false acceptance, misdiagnosis, no
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medication, or no inspection records were rejected.

Patients

Eligible patients were recruited from 6 clinical
centers located in different regions of China between
December 2010 and October 2011, including Xiyuan
Hospital of China Academy of Chinese Medical
Sciences, Jilin Integrated Chinese and Western
Hospital, Affiliated Hospital of Changchun University
of Chinese Medicine, Hubei Provincial Hospital of
Traditional Chinese Medicine, Affiliated Hospital of
Inner Mongolia University for the Nationalities, and
Shanghai Municipal Hospital of Traditional Chinese
Medicine Affiliated to Shanghai University of Traditional
Chinese Medicine. Participants were randomly
assigned to the GXN group or control group in a ratio
of 1:1 via central randomization. The study protocol
was reviewed and approved by the Ethic Committee of
Xiyuan Hospital (Approval No. 2010XL029). The study
was conducted in accordance with the principles of
Good Clinical Practice and the Declaration of Helsinki.

Interventions

The study period included a 2-week start-up
period and a 12-week treatment period. During the
start-up period, patients were prohibited from taking
other CM to activate blood or dissolve stasis. Both
GXN (batch No. 1009001, containing 0.889 g of S.
miltiorrhiza and L. chuanxiong, respectively) and the
GXN simulation tablets (batch No. 1009001, mainly
composed of lactose) were manufactured and supplied
by Chiatai Qingchunbao Pharmaceutical Co., Ltd.,
China (0.38 g/tablet). During the treatment period,
patients in the GXN group took 4 tablets of GXN thrice
daily, while patients in the control group took 4 tablets
of GXN simulation tablets thrice daily. All the study
drugs passed a quality inspection. Basic treatment
for CHD remained unaltered with a regular lifestyle
including appropriate diet and rest. Factors inducing
angina pectoris were strictly avoided. When angina
pectoris attacks occurred, sublingual nitroglycerin
(Pharmaceutical Factory of Hebei Medical University,
China, batch No. 100103) was taken immediately and
the nitroglycerin consumption was recorded.

Primary Outcome

All the patients took the exercise tolerance tests
(ETTs) at baseline and 12 weeks after treatment
following the standard protocol of Bruce, et al.”"?
The index difference between the two groups was



686

compared according to the following formulae:
change value=duration before treatment—duration
after treatment, change rate (%)=(change value/
duration before treatment) x 100%. The ETT result was
considered positive when one of the following occurred:
S-T-segment depression of at least 1 mm (horizontal or
down sloping); typical angina occurred during exercise;
a drop in blood pressure of =10 mm Hg from baseline
blood pressure despite an increase in workload.""

A subgroup analysis was conducted to further
elucidate the effect of GXN on the primary efficacy
index and obtain more valid evidence."® It was
performed in patients with a history of coronary artery
disease (CAD), PCI, coronary computed tomography
angiogram, and positive result in the ETT.

Secondary Outcomes
Curative Effect on Angina Pectoris

The effect on angina pectoris symptoms were
evaluated at 2 weeks before treatment, baseline, as
well as 2, 4, 6, 8, 10 and 12 weeks after treatment.
Symptoms of angina pectoris, including frequency,
duration and attack severity, and an angina pectoris
symptom score were calculated, in accordance with
the Guiding Principle of Clinical Research on New
Drugs of Traditional Chinese Medicine."® The effect
index was also determined according to the following
formula. Effect index (%)=[(symptom score before
treatment-symptom score after treatment)/symptom
score before treatment] x 100%. A value of effect index
=>70% suggested a significant effect; 30%—69% as an
effect; 0-29% as no effect; <0 as a worsening effect.

Effect on CM Symptoms

Effect on CM symptoms were measured at
baseline, 4, 8 and 12 weeks after treatment. The
symptoms of XBSS include chest pain, chest distress,
palpitation, and a dark-purple tongue."*" Each
symptom was given a score, the individual scores were
summed and the CM effect index was calculated. Effect
index (%)=[(total symptom score before treatment-total
symptom score after treatment)/total symptom scores
before treatment] x 100%. A value of effect index =70%
suggested a significant effect; 30%—69% as an effect;
0-29% as no effect; <0 as a worsening effect.

Curative Effect on Electrocardiogram Results
A significant effect occurred if the
electrocardiogram (ECG) returned to the normal
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range at baseline, 4, 8 and 12 weeks after treatment.
An effect occurred if the S-T segment depression
recovered above 0.05 mV but did not return to the
normal range, if negative T waves became shallow
(=25%), if a flattened T wave became positive, or
if an atrioventricular block or intraventricular block
improved. No effect occurred if the ECG stayed the
same or worsened, if the S-T segment depression
decreased by 0.05 mV after treatment, if the negative
T waves deepened (=25%), if positive T wave
flattened, flattened T wave becomes negative, or
if ectopic cardiac rhythm, atrioventricular block or
intraventricular block appeared.

Nitroglycerin Use

The nitroglycerin use was evaluated at baseline,
2,4, 6, 8, 10 and 12 weeks and results were divided
into 4 categories: stop: if the patient stopped taking
nitroglycerin completely after treatment; decrease: if the
patient reduced his/her nitroglycerin intake by more than
50% after treatment; same: if nitroglycerin intake was
reduced by less than 50% after treatment; increase: if
nitroglycerin intake increased after treatment.

Safety Evaluation

The safety indices observed included vital signs,
urinalysis, blood biochemical indices, blood coagulation
indices, and the incidence of adverse events (AESs).

Randomization and Blinding

The participants were randomly assigned to
two groups using a block randomization. Random
numbers based on the allocation sequence
were generated using SAS (Version 9.1.3) by an
independent statistician at Nanjing Medical University.
The experiment was designed with a two-level blind
method and blinded concealment was performed at
the same time. The allocation sequence will be kept
in an opaque, sealed and stapled envelope and will
be kept concealed until end of outcome assessment.
During the trial, the blinding method will be strictly
applied to the investigator and the subject.

Sample Size Estimation

It is assumed that the exercise time of the test
group is longer than that of the control group after
treatment. The following assumptions were made for
calculation of valid sample size based on previous
literature: according to the one-sided test: o =0.25
B =0.2, using the ETT as the primary measure, the
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difference of the exercise time between the positive
drug and the placebo group was 23.7 s,"® and
average difference and standard deviation between
the two groups specified as 23.7 s, a superiority
margin of 12 s was chosen. The treatment and control
groups were arranged in the ratio of 1:1, assuming a
potential dropout rate of 20%, at least 66 cases would
be required for each group of the study. We enrolled
80 cases each for the test group and control group.

Statistical Analyses

Statistical analyses were conducted using SAS
(Version 9.1.3). Descriptive statistics were reported
as mean * standard deviation (x +s). Comparisons
between the two groups were performed using
Student's t test, and Chi-square test was used for the
comparison of rate. Values of P<0.05 were considered
significant. The primary analysis was conducted
on the full analysis set (FAS), which comprised all
randomized patients, regardless of whether the
patients received any study medication.

RESULTS

Baseline Characteristics of Patients

A total of 160 patients were enrolled from 6
clinical centers in this study, 80 patients in each group
(Figure 1). There was no significant difference on
patients' demographic profiles between the two groups
(P>0.05, Table 1).

Comparison of ETT between Two Groups

Compared with baseline, the exercise duration in
the GXN and control groups was both extended after
treatment. The change of exercise duration in the GXN
group was statistically significant (P<0.05), but there was
no statistical difference in the control group (P>0.05).
The subgroup analysis was the same (Table 2).

There was no statistical difference in the change
of exercise duration between the GXN and control
groups (P>0.05). However, the change of exercise
duration in the GXN subgroup was better than that in
the control subgroup (P<0.05, Table 2).

Comparisons of Symptom Scores of Angina
Pectoris between Two Groups

There was no statistical difference in angina
pectoris symptom scores between GXN and control
groups (11.73+£3.89 vs. 10.85+4.25, P>0.05) at
baseline. After 12-week treatment, the scores of GXN

687

Enrollment

| Assessed for eligibility (n=165) |

Excluded (n=5)

* Not meeting inclusion

| criteria (n=4)

* Other reason (protocol
deviation) (n=1)

| Randomized (n=160) |

¢ | Allocation | ¢

Allocated to GXN group
(n=80)

Allocated to control group
(n=80)

¢ Follow-Up | ¢

Lost to follow-up (poor
compliance) (n=4)

Discontinued intervention
(met rejection criteria)
(n=1)

Lost to follow-up (poor
compliance) (n=4)

Discontinued intervention
(met rejection criteria)
(n=7)

l Analysis

| FAS analysis (n=80)

FAS analysis (n=80)

Figure 1.

Flow Chart of Participants

Enrollment in GXN Trial

Table 1. Baseline Characteristics of
Patients in Both Groups (X +s)

Characteristic (é(:)og::;s) (Soiﬁzles)
Age (Year) 57.15+6.07 57.83+6.83
Sex (Male/female, case) 37/43 40/40
Weight (kg)

Male 7255+8.01  71.04+6.60

Female 64.29+8.05 62.54+5.75
Height (cm)

Male 170.34+4.10 169.84+3.16

Female 160.33£3.91 160.04+3.77
Body mass index (kg/m?)

Male 25.03+2.82 24.62+2.07

Female 2498+273 24.41+207
Pulse (Beat per min) 70.74+812 7256+ 8.41
Systolic blood pressure (mim Hg)  128.89+9.52 128.82+10.76
Diastolic blood pressure (mm Hg)  78.38+6.99  79.25+6.92
Diabetes [Case (%)] 2 (2.50) 4 (5.00)
Hypertension [Case (%)] 23 (28.75) 26 (32.50)
Hyperlipidemia [Case (%)] 13 (16.25) 14 (17.50)

and control groups were both significantly decreased
compared with before treatment (P<0.01), and the
GXN group was superior to the control group at 10
and 12 weeks (P<0.01, Figure 2A). The effective rates
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Table 2. Comparison of Exercise Duration of Pre- and Post-Treatment between Two Groups (s, X = s)
Exercise duration In group Between groups
Group Case (d,—d,) ts —
Before treatment  After treatment Change t [? F [?

Control 80 486.63+293.12  495.39 +299.55 —8.22 +98.36 0.74 0.4601
29.28+17.67 2.75 0.0995

GXN 80 471.89+275.95 509.42+276.11 -37.54+120.56 2.78 0.0067

Sub-Control 28 351.21£75.15 366.89 + 95.21 —15.68 + 80.05 1.04 0.3092
63.10+96.96 2.23 0.0314

Sub-GXN 23 315.57+110.57 394.35+128.80 -78.78+114.35 3.30 0.0032

Notes: GXN: Guanxinning Tablet; d,: mean of control group, d,: mean of GXN group

in the GXN group were significantly higher than those
in the control group at 6, 8, 10 and 12 weeks after
treatment (P<0.05 or P<0.01, Figure 2B and Table 3).
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Figure 2. Comparisons of Symptom Scores and
Effective Rate of Angina Pectoris between Two Groups
Notes: A: total angina pectoris symptom scores for each
group; B: effective rate of angina pectoris. *P<0.01 vs. control group

Comparisons of CM Symptom Scores between
Two Groups

There was no statistical difference in CM
syndrome score between GXN group and control group
(8.11+2.22 vs. 7.54 £ 2.42, P>0.05) at baseline. The
scores of two groups were decreased by 5.23 +2.37
and 3.29 +2.17, respectively after 12 weeks (P<0.01).

The GXN group was superior to the control group at
10 and 12 weeks after treatment (P<0.05 or P<0.01,
Figure 3A). The effective rates in the GXN group were
significantly higher than those in the control group at 8, 10
and 12 weeks (P<0.05 or P<0.01, Figure 3B and Table 3).
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Figure 3. Comparisons of CM Symptom Scores and
Effective Rate between Two Groups

Notes: A: total CM symptom scores for each group; B:

effective rate of CM symptoms. "P<0.05, “P<0.01 vs. control group

Curative Effect on ECG

After treatment, the significant effective rate and
effective rate of ECG in GXN group were significantly
higher than those in the control group (P<0.05, Table 3).

Table 3. Comparisons of Angina Pectoris, CM Symptom and ECG after 12 Weeks between Two Groups [Case (%)]

Group ltem Case Significant effect Effect No effect Worsening Effective rate

Control Angina pectoris 69 9 (13.04) 19 (27.54) 39 (56.52) 2 (2.90) 28 (40.58)
CM symptom 69 16 (23.19) 36 (52.17) 17 (24.64) — 52 (75.36)
ECG 52 0 14 (26.92) 31(59.62) 7 (13.46) 14 (26.92)

GXN Angina pectoris 75 26 (34.67)" 35 (46.66)" 14 (18.67) 0 61 (81.33)"
CM symptom 75 39 (52.00) 29 (38.67) 7 (9.33) — 68 (90.67)"
ECG 59 6 (10.17)" 21 (35.59)" 29 (49.15) 3 (5.08) 27 (45.76)*

Note: "P<0.05 vs. control group
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Comparisons of Nitroglycerin Intake of Patients
between Two Groups

The nitroglycerin withdrawal rate in the GXN
group was significantly higher than that in the control
group (P<0.05, Table 4).

Table 4. Comparisons of Nitroglycerin Intake
between Two Groups [Case (%)]

Group Case Stop Decrease Same Increase
Control 39 11(28.21) 15(38.46) 12(30.77) 1 (2.56)
GXN 41 29(70.73) 9(21.95) 3(7.32) 0

Note: "P<0.05 vs. control goup

Safety Evaluation

Throughout the study, no death or serious AE
was reported. There were 6 cases of minor AEs in
the GXN group (7.50%), including urinary infection,
prostatitis, and upper respiratory tract infection. Eight
of minor AEs were reported in the control group
(10.00%), including abnormal liver function, vulva
cotamination, urinary tract infection, and dry lips.
These AEs were not considered to be causally related
to the study drugs by the investigator judgement.

DISCUSSION

The morbidity and mortality rates of CHD are
increasing dramatically in China, and its prevention
is of critical importance. Thus, treatment for CHD has
gradually become a hot topic in medical field."” In
recent years, many studies have indicated that blood
stasis correlates with an abnormal hemorheology,
which plays a key role in the development of CHD.
Therefore, CMs that activate blood and dissolves
stasis are important therapies in CHD."®"®

Either single CM or compound preparations
can have multiple target effects in the prevention and
treatment of cardiovascular disease. S. miltiorrhiza
and L. chuanxiong have been widely used to treat
cardiovascular disease, angina pectoris, and headache
for hundreds of years in China.®**" A meta-analysis
studying the effect of GXN Injection (7&:s T iE44i&) on
angina pectoris showed that it was an effective treatment
and had potentially beneficial effects on cardiovascular
diseases by enhancing coronary blood flow, improving
the myocardial systolic functions, and protecting
myocardial cells.®® Cheng, et al®® investigated the
effects of GXN Injection on rats suffering from myocardial
infract, and found that GXN Injection protected the
myocardium from ischemia-reperfusion injury and
reduced the infract size via the improvement of HSP70
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expression. In addition, Chen, et al*** found that GXN
significantly ameliorated abnormal blood viscosity and
erythrocyte rheological characteristics. It inhibited platelet
aggregation and lipid peroxidation to improve secretion
from vascular endothelial cells, and protected vascular
function in aged rats. Thus, the mechanism of GXN
may be anti-platelet aggregation, improvement of blood
rheology and anti-lipid peroxidation.

The results of this trial demonstrated that
treatment with GXN improved the symptoms of angina
pectoris and prolonged exercise duration. Exercise
treadmill testing is an effective non-invasive method
for diagnosing CAD with high sensitivity. This study
used ETT as the primary outcome. After 12 weeks of
treatment, the exercise duration of GXN group was
significantly longer than baseline. Additionally, the
symptoms of angina pectoris such as chest tightness,
chest pain, and palpitation improved over time in
the GXN group. The indices of CM symptoms were
significantly better than those in the control group.
There were no deaths or serious AEs occurred in the
GXN group, neither did drug-related AEs. XBSS is the
one of core pathogenesis of CAD. GXN has the effect
of promoting circulation and removing stasis, which is
consistent with the core pathogenesis. Based on the
results of trial, GXN is effective for relieving the angina
pectoris symptoms and improving the CM symptoms
for stable angina pectoris patients with XBSS.

The limitation of this study is no follow-up after
the trial. The effect of GXN on platelet aggregation
may improve the long-term prognosis of patients with
angina pectoris. Thus, a larger number of patients
and long-term follow-up are required to validate the
efficacy and safety of GXN in further study.
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