Efficacy of Yuxintong capsule on cardiorespiratory fitness in patients
with stable coronary heart disease: A multicentre, randomized, double-
blind, placebo-controlled, parallel-group clinical trial
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Abstract

e

Ethnopharmacological relevance: Yuxintong capsule, a traditional Chinese patent medicine,
has been widely used in the treatment of coronary heart disease (CHD). However, whether it can

improve cardiopulmonary fitness (CRF) in patients with CHD remains unclear.
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Aim of the study: To evaluate the efficacy and safety of Yuxintong capsule in CRF in
patients with stable CHD.
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Materials and methods: A multicentre, randomized, double-blind, placebo-controlled,
parallel-group trial was conducted in 13 hospitals in China from March 2021 to November 2021,

and 404 patients with stable CHD were randomly assigned to receive either Yuxintong capsule



and conventional Western medicine (Yuxintong group) or placebo and conventional Western
medicine (placebo group) in a 1:1 ratio for 12 weeks (ChiCTR2000041293, December 23, 2020).
The primary outcomes were peak oxygen uptake (VO2peak) and anaerobic threshold (AT). The
secondary outcomes were metabolic equivalents (METs), duration and onset time of 1-mm ST-
segment depression on electrocardiography (ECG), and 36-Item Short Form Health Survey (SF-
36) scores. The main safety indicators included complete blood count, urinalysis, liver function,
renal function, coagulation function, and 12-lead electrocardiogram. And adverse events were

recorded throughout the trial.
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Results: 369 patients, 187 in the Yuxintong group and 182 in the placebo group, were finally
included for analysis. Compared with placebo group, 12-week treatment with Yuxintong showed
an improvement in AT (0.98 £ 2.88 vs. 0.12 £2.79 mL-kg'-min™"; LSMD, 0.80 [95% CI: 0.28 to
1.32]; P <0.025), and general health (13.61 = 15.13 vs. 8.29 + 14.14; LSMD 5.30, [95% CI: 2.33
to 8.31]; P <0.05) and vitality scores (12.46 + 11.32 vs. 6.01 = 11.41; LSMD 6.43, [95% CI: 4.13
to 8.31]; P <0.05) on SF-36 scale. The other outcomes did not significantly differ between the

two groups. The adverse events were similar between the two groups.
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Conclusions: Yuxintong capsule, as an adjunctive therapy to conventional treatment,

improved AT, and general health and vitality scores on SF-36 scale in patients with stable CHD.



However, the improvements in VO2peak, METs, and the duration and onset time of 1-mm ST-

segment depression on ECG were not statistically significant.
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1. Introduction

1.5



Despite recent advances in drugs and interventions for coronary heart disease (CHD), many
patients continue to experience reduced quality of life and impaired cardiopulmonary fitness
(CRF) (Al-Lamee et al., 2018; Rezende et al., 2013; Boden et al., 2007). CRF is a critical
physiological indicator of the integrated capacity of the circulatory and respiratory systems to
deliver oxygen during exercise (Fan et al., 2020) and is recognized as an independent predictor of
cardiovascular disease (CVD) mortality (Ross et al., 2016). In patients with CHD, coronary artery
stenosis induces ischemic and hypoxic injury to cardiomyocytes and triggers elevated
intracellular reactive oxygen species (ROS), Ca?* overload, and impaired mitochondrial energy
synthesis, which contribute to a decline the patients' CRF (Levraut et al., 2003; Chang et al.,
2023).
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Yuxintong capsule was approved by the China Food and Drug Administration in 2002
(GYZZ20020089) for the treatment of CHD. It is produced by Dalian Shengguang
Pharmaceutical Group Co., Ltd. The studies indicated that red ginseng extract reduced
mitochondrial swelling and membrane permeability, enhanced mitochondrial biogenesis, and
improved mitochondrial dysfunction (Zhang et al., 2022; Yang et al., 2022). Ginsenosides Rgl
and Rb1 from red ginseng promoted aerobic respiration and SIRT 1-driven mitochondrial
biogenesis in cardiomyocytes (Huang et al., 2022). Notoginsenosides, the primary active
components of Panax notoginseng, enhanced mitophagy, reduced mitochondrial ROS, increased
mitochondrial membrane potential and oxygen consumption rate, and diminished oxidative stress
injury (Zhou et al., 2018; Zhang et al., 2022). Corydalis yanhusuo total alkaloids (CYTA), the
primary active components of Corydalis yanhusuo, possess both analgesic and cardioprotective
properties. CYTA can reduce myocardial infarction area and improve cardiac function by
suppressing oxidative stress, mitochondrial damage, apoptosis, and Ca** overload (Ling et al.,

2006; Qi et al., 2024).
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Our previous studies with acute myocardial ischaemic dogs showed that Yuxintong capsule
significantly reduced the area of myocardial infarction, increased the coronary blood flow (Lei et
al., 1996), and inhibited the increase in creatine phosphokinase (Lei et al., 1997). The clinical
studies demonstrated that Yuxintong capsule inhibited the inflammatory reaction, decreased the
reliance on nitroglycerin consumption, alleviated angina symptoms, and promoted the recovery of
ischaemic ST-segment changes on electrocardiography (ECG) in CHD patients (Wu et al., 2018;
Wei, 2009). However, whether it improves CRF in patients with CHD remains unknown.
Therefore, we conducted this clinical trial to evaluate the effects of Yuxintong capsule in

combination with conventional Western medication treatment on CRF in patients with stable

CHD.
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2. Materials and methods
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2.1. Study design



2.1. it

This study was a multicenter, randomized, double-blind, placebo-controlled, parallel-group
clinical trial registered with the Chinese Clinical Trial Registry (ChiCTR2000041293; December
23, 2020). Centralized randomization was performed, stratified by prescribed exercise intensity
(low vs. moderate), using permuted blocks within strata (1:1 allocation). Following a 1-week
screening period at 13 Grade A tertiary hospitals in mainland China, eligible patients were
randomly assigned to the Yuxintong group or the placebo group at a 1:1 ratio for 12 weeks of
treatment. Follow-up assessments were conducted at 8 and 12 weeks (£3 days) (Supplementary

material 1).
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2.2. Ethics

2.2. o1

The study adhered to the guidelines of the Declaration of Helsinki of the World Medical
Association (World Medical Association, 2013). Ethical approval was obtained from the ethics
committees of each study center. All participants provided written informed consent and agreed
to the publication of their data. We strictly adhered to the Consolidated Standards of Reporting
Trials (CONSORT) (Schulz et al., 2010) guidelines to report the results of this study
(Supplementary material 2).
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2.3. Study population
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Patients were included in the present study if they met the following criteria: (1) aged
between 18 and 75 years; (2) diagnosed with stable CHD according to the 2018 Chinese
guidelines (Interventional Cardiology Group of Cardiovascular Branch of Chinese Medical
Association, 2018), defined by coronary artery stenosis >50% on coronary angiography or
coronary computed tomography angiography, or a clinically stable status for >3 months after
percutaneous coronary intervention; (3) had symptoms of fatigue or shortness of breath, and
typical effort angina; (4) had a history of previous myocardial infarction, or a documented
diagnosis of heart failure (including heart failure with preserved ejection fraction); and (5)

provided written informed consent.
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The exclusion criteria were as follows: (1) left main coronary artery stenosis (5th segment)
>50% or proximal left anterior descending coronary artery stenosis (6th segment) >70%; (2)
severe aortic stenosis, acute aortic dissection, acute myocarditis or pericarditis, aneurysm, severe
pulmonary hypertension, acute pulmonary embolism, pulmonary infarction, emphysema,
respiratory failure or other cardiorespiratory diseases; (3) uncontrolled blood pressure with
systolic blood pressure >160 mmHg and/or diastolic blood pressure >100 mmHg; (4)
uncontrolled arrhythmia with clinical symptoms or haemodynamic disorders; (5) severe primary
hepatic, renal, or haematopoietic system disorders, acute infectious diseases, mental disorders, or
other diseases that would render the patient unsuitable for the CPET; (6) pregnancy, planning to
achieve pregnancy or lactation; (7) major surgical intervention on the skull or chest and abdomen

within 4 weeks and a bleeding tendency; (8) participated in other clinical trials within the past one

month; and (9) allergy to the test drug or its known components.
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2.4. Sample size

24. A2

The primary outcomes were peak oxygen uptake (VO2peak) and the anaerobic threshold
(AT). The trial hypothesis would be supported if a statistically significant between-group
difference favoring the Yuxintong group over the placebo group was observed for either outcome.
Superiority was tested using a two-sided a of 0.025 to control for multiplicity, with a superiority
margin of 0 (Stefanos et al., 2020). The test power (1-p) was set at 80% with a 1:1 allocation ratio
between groups. Based on clinical experience and previous literature (Li et al., 1999), we
assumed that after 12 weeks of treatment, the changes in VO2peak would be 4.5 +4.9
mL-kg-min~! in the Yuxintong group and 2.8 + 4.9 mL-kg ! min! in the placebo group. The
corresponding changes in AT were assumed to be 0.25 £ 0.28 mL-kg'-min™' and 0.15 £ 0.28
mL-kg'-min!, respectively. The sample size calculation indicated that 160 participants per group
were needed for VO2peak and 151 for AT. To ensure adequate power for both outcomes and

account for a 20% dropout rate, the final planned sample size was set at 404 participants.
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2.5. Randomization and blinding

2.5. B FNE &

Randomization was centralized with stratification by prescribed exercise intensity (low vs.
moderate) and permuted blocks within strata (1:1 allocation). Allocation was concealed using a

secure interactive web-response system. An independent statistician generated the randomization



schedule using SAS. Separate sequences for subjects and drug packs were created based on
exercise intensity and the allocation ratio. Due to the unfixed sample size per stratum, block
randomization was used independently for each, generating 404 codes per stratum (moderate:
001-404; low: 405-808) to accommodate the extreme scenario of all participants being enrolled
in one stratum. Participants, investigators, care providers, endpoint adjudicators, and statisticians
remained blinded. Placebo was indistinguishable from active product in appearance, taste, and
packaging.
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2.6. Intervention

2.6. TFiiEit

The specification of Yuxintong capsule/placebo is 0.33 g/capsule. Patients received
treatment with 12 capsules (3.96 g) of Yuxintong capsule/placebo daily (4 capsules, 3 times daily
for 12 weeks). High-performance liquid chromatography (HPLC) showed that the main active
ingredients of Yuxintong capsule included tetrahydropalmatine, notoginsenoside R1, ginsenoside
Rgl, ginsenoside Re, palmatine chloride, berberine hydrochloride, ginsenoside Rf, and
ginsenoside Rb1, and we also used Liquid Chromatography Mass Spectrometer (LC/MS) to

identify potential active ingredients in Yuxintong capsule (Supplementary material 3).
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In accordance with the 2018 "Guidelines on the Diagnosis and Treatment of Stable CHD"
published by the Chinese Medical Association (Interventional Cardiology Group of



Cardiovascular Branch of Chinese Medical Association, 2018), all patients in this study were
treated with symptom-relieving agents (nitrates), anti-ischaemic drugs (beta blockers and/or
calcium channel blockers), antiplatelet drugs (aspirin or clopidogrel), and lipid-lowering drugs
(statins). In addition, throughout the study, all participants received low-intensity or moderate-
intensity exercise rehabilitation guidance based on their own circumstances (Fletcher et al., 2013).
The patients were required to follow the guidance for home exercise three times a week. During
the follow-up period, detailed information on the patient's rehabilitation exercise was recorded in

a case report form.
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All participants underwent CPET on an electronically braked cycle ergometer (Jaeger
MasterScreen CPX, Germany). A personalized ramp protocol was employed with the goal of
eliciting exhaustion within 8—12 min. The protocol began with a 3-min warm-up at 20 W,
followed by a continuous increase in work rate (10, 15, or 20 W per minute) until volitional
exhaustion. The criteria for terminating the CPET included reaching the volitional exhaustion
criterion (respiratory exchange ratio, RER > 1.10) or the emergence of limiting symptoms, such
as ischemic ECG changes, abnormal elevation or reduction in blood pressure, angina. The reasons
for CPET termination and their respective proportions were detailed in supplementary material 4.
During the test, a cardiologist continuously monitored the participants' ECG. The VO2peak was
defined as the highest value averaged over eight breathing cycles. AT was determined using the
V-slope method by two independent physicians who were blinded to allocation; discrepant

readings were adjudicated by a third reviewer. Inter-reader agreement was assessed.
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2.7. Outcomes
2.7. B3 I8HR

The primary outcomes included VO2peak and AT. The secondary outcomes included
metabolic equivalents (METs), the duration and onset time of 1-mm ST-segment depression on
ECG, and 36-Item Short Form Health Survey (SF-36) scores. These outcomes were measured at
baseline and at the 12-week endpoint. Additionally, at the 8-week time point, patient data on vital
signs, rehabilitation exercise adherence, adverse events, and concomitant treatments were
recorded. The safety of Yuxintong capsule was evaluated based on the incidence of all adverse

events and adverse drug reactions observed throughout the trial.
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2.8. Data management and quality control

2.8. BIRETEAMREEH

An electronic data capture system was used for online data management in this study.
Additionally, a Data and Safety Monitoring Board (DSMB) was convened to periodically review
trial data, participant safety, study progress, and quality.

AT FUE T 7 i R R G AT AR AR B BAh, OL T BRI R RS
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2.9. Statistical analysis

2.9. Geit

In accordance with the intention-to-treat principle, the randomized subjects who received the

trial drugs at least once and had at least one follow-up visit were included in the full analysis set



(FAS). Data for patients who were lost to follow-up were imputed using multiple imputation
methods. The per protocol set (PPS) included patients who complete the trial without major
deviations of protocol. The safety set (SS) included all patients who received at least one
treatment after randomization and underwent the safety evaluation. To ensure the accuracy and

representativeness of the research results, we analysed the FAS.
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The significance level for the primary outcomes was set at 0.025 (two-sided), whereas for
the secondary outcomes, it was set at 0.05 (two-sided). For primary and key secondary endpoints,
Analysis of Covariance (ANCOV A) was used (with the change from baseline as the outcome;
and age, gender, BMI, baseline value, study center, exercise-intensity stratum, and beta-blocker
use as covariates). Categorical data were presented in frequency tables and reported as
percentages, and between-group differences were assessed with the chi-square test or Fisher's
exact test. Continuous variables with a normal distribution are presented as mean + standard
deviation; otherwise, they are presented as median with interquartile range. Student's t-test or the
Wilcoxon rank-sum test was used, as appropriate, to analyse between-group differences. All
analyses were conducted using SAS software version 9.4 (SAS Institute, Cary, NC, USA).

FEA SR ZMKFBOE D 0,025 (UND , REA SRGE N 0.05 G o xfT
FERICBEIR LT, R Z08T (ANCOVA) (UL EIE NEs R &; DL
TRy PER. BMI. BRZRE. WRFLHG 1B BRREE 5 2 RN B2 A4 BHL IS AR D B A
B o o IHURE DR SR S B b, AR R R D7 ke B Fisher K A4S 56 07
flie P& IEAS AT L3R B DISEAVRHEZE 2R, S W L 7 B0 DY o3 A7 BE R . iR
LR A Student's t #3588 Wilcoxon FRAIAL IS 73 BT 2HL 0] 22 57 o A 43 B 32048 SAS 9.4 %t
f (SAS Institute, Cary, NC, USA) #17.

3. Results

.E4R

3.1. Baseline characteristics of patients



3.1. BE RIS

From March 2021 to November 2021, 422 patients were screened, of whom 18 did not meet
the inclusion criteria. Finally, a total of 404 patients were enrolled and randomly divided into the
Yuxintong group and the placebo group. A total of 60 patients (32 patients in the Yuxintong
group and 28 patients in the placebo group) dropped out. According to the predefined statistical
analysis plan, the full analysis set (FAS) comprised 369 patients, and the safety set (SS)
comprised 393 patients (Fig. 1). There were no statistically significant differences in demographic

information, comorbidities, beta-blocker use or exercise intensity between the two groups (Table
1).

2021 4 3 A& 2021 4 11 A, A 422 B, b 18 BIARFGOINIRiE. &
JENA 404 BB, BEHL N Om AT Z BRI . 3L 60 Bl 35 vk (@Ol 32 41,
R 28 61D o IRIEHUE STk bt Rl R (FAS) Wi 369 i, 24t
(SS) A5 3934 (B 1) o MARFENLHEE. GIFE. PR AR I Bz 3 %
EIimhsit R EEZR (KD .

3.2. Exercise adherence

3.2. BEIRMHE

Exercise adherence was summarized as sessions per week and the proportion achieving the
prescribed intensity (heart-rate or RPE targets). The Yuxintong and placebo groups completed a

median of 3 sessions per week, with target-intensity attainment of 91.4% and 93.2%, respectively.
BB AL ARE RS S CBNIR B AL Ty 9 B (L3R e RPE HARMED HIELHIRICE . @
OV 2 RN 22 R A B P 58 R 3 IRIE SN,  BARSREEIEAR 5 58 91.4%A11 93.2%.

3.3. Primary outcomes
33. FBER

The within-group comparisons showed that after 12 weeks of treatment, Yuxintong group
demonstrated significant improvements from baseline in both VO2peak (19.23 +£4.97 vs. 19.98 £
4.78 mL-kg!'min"!, P =0.002) and AT (12.44 £+ 3.78 vs. 13.42 = 3.54 mL-kg ''min!, P = 0.001).
In contrast, no significant improvements were observed in placebo group for either VO2peak
(19.67 £4.43 vs. 19.79 £ 4.87 mL-kg "'min!, P = 0.59) or AT (12.76 £3.29 vs. 12.87 + 3.37
mL-kg''min”', P = 0.57). For the between-group comparison, the improvement in AT was

significantly greater in the Yuxintong group than in the placebo group (LSMD, 0.80 [95% CI:



0.28 to 1.32]; P < 0.025). However, the between-group difference for VO2peak did not reach
statistical significance (LSMD, 0.57 [95% CI: 0.06 to 1.21]; P > 0.025). These results suggested
that Yuxintong capsule may improve the AT in patients with stable CHD, but shows no
significant improvement in VO2peak (Table 2 and Fig. 2).

HNELR TR, 097 12 G, @04 VO2peak (19.23 £4.97 vs. 19.98 +4.78
mL-kg'min~!, P=0.002) A1 AT (12.44 +3.78 vs. 13.42 + 3.54 mL-kg""'min™', P =0.001)
PR B o . L RIFI4 VO2peak (19.67 +4.43 vs. 19.79 + 4.87 mL-kg'-min™!, P=
0.59) A1 AT (12.76 £3.29 vs. 12.87 £ 3.37 mL-kg'*min™', P=0.57) KW EFHkH. 4
AR 7R, ARl AT B0 SR i 2 K+ EHIZH (LSMD 0.80 [95% CT:
0.28~1.32]; P <0.025) . #A0fi, VO2peak A Z 7 ARIE B G 11220 E M (LSMD 0.57
[95% CL: 0.06~1.21]; P>0.025) . IXEeLEIEIR, ORI EE AT O feoe AL e 0o 3 1Y)
AT, {HXf VO2peak Jo B #EE (K2 FE2)

3.4. Secondary outcomes
3.4. REER

Within-group comparisons revealed that after 12 weeks of treatment, Yuxintong group
showed a significant increase in METs (5.31 &+ 1.62 vs. 5.57 = 1.46 MET, P =0.001), and the
placebo group also exhibited a significant improvement (5.33 £ 1.53 vs. 5.51 £ 1.48 MET, P =
0.026). However, between-group comparison demonstrated that the difference in METs was not
statistically significant (0.25 = 1.03 vs. 0.18 £ 1.08 MET; LSMD, 0.09 [95% CI: 0.10 to 0.29];

P > 0.05). These results suggest that Yuxintong capsule did not produce a statistically significant

improvement in METs compared with placebo (Table 2 and Fig. 3).

AN SRR, 67 12 )G, @OJR4 METs B2 (531 £1.62 vs. 5.57 +1.46
MET, P=0.001) , ZEAHWARENE (5.33+1.53 vs.5.51 + .48 MET, P=
0.026) . #R1M, ZHIAILLE TN METs M ZR ARG G REME (0.25+1.03 vs. 0.18 +
1.08 MET; LSMD 0.09 [95% CI: 0.10~0.29]; P>0.05) . XUb4E IR, 5RmML,
O FEXT METs FISCE RIA R Gt 2 B (R 2ME 3 .

Among the subgroup of patients who exhibited exercise-induced ST-segment depression,
changes in the onset time and the duration of 1-mm ST-segment depression were analyzed
between the two groups. In within-group comparisons, after 12 weeks of treatment, the changes

in the onset time of 1-mm ST-segment depression did not reach statistical significance in either



group (Yuxintong group: 6.23 = 3.89 vs. 6.21 +4.15 min, P = 0.94; placebo group: 6.89 + 2.89 vs.
6.75 £ 3.48 min, P = 0.55). Furthermore, the between-group difference in onset time was also not
statistically significant (P = 0.78). Regarding the duration of 1-mm ST-segment depression, the
Yuxintong group showed a slight shortening compared to baseline (4.68 + 7.38 vs. 4.49 + 7.44
min, P = 0.55), whereas the placebo group exhibited a slight prolongation (3.82 + 3.44 vs. 3.97 +
3.45 min, P = 0.66). But the between-group difference in duration was not significant (P = 0.48)
(Table 3).

FEH B s A ST BUSMRAEFHE WA S, 28 7 WAHEE 1mm ST Bk AR &R AR
[E RO BRI A] () A84 . A ELIR 7R, V69T 12 FlJE, W2 1mm ST Bt AR R AR I [H] ) A8
WIIRIEBIGE 2 B (Ol 6.23+3.89vs. 6.21 £4.15min, P=0.94; 27
H: 6.89+2.89vs.6.75+3.48 min, P=0.55) . AL, KAMEHEZ R WA RA G
FRENE (P=0.78) o KT 1mm ST BURARFFEENS [A], LR BRI 4840 (4.68 +
7.38 vs. 449 +7.44min, P=0.55) , MLEFIAMAIERK (3.82+3.44vs.3.97+£3.45
min, P=0.66) . {HFFLLNFAARZERALE (P=048) (FK3) .

Compared with the baseline, the scores of general health, physiological function, role-
physical, role-emotional, social function, bodily pain, vitality and mental health on the SF-36
were significantly improved in both Yuxintong and placebo groups after 12 weeks of treatment (P
< 0.05). Compared with those of placebo group, there was a significant difference in the scores of
general health (13.61 = 15.13 vs. 8.29 + 14.14; LSMD 5.30, [95% CI: 2.33 to 8.31]; P <0.05) and
vitality (12.46 £ 11.32 vs. 6.01 = 11.41; LSMD 6.43, [95% CI: 4.13 to 8.31]; P < 0.05) in
Yuxintong group (Fig. 4).

HILMEL, 097 12 FE, @R BA4L SF-36 AR, AERIT)EE.
APPARE. THRIRAE. A ThRe . AXARAR . T AR R B R E TGE (P <
0.05) o SLEFAMEL, @ OmALESIAEE (13.61+15.13 vs. 8.29 £ 14.14; LSMD
5.30 [95% CI: 2.33~8.31]; P <0.05) A& /jvFsr (12.46+11.32vs. 6.01 +11.41; LSMD
6.43 [95% CI: 4.13~8.31]; P<0.05) JFAAEZEEZER (K4 .

3.5. Adverse events

35 . FREH

Adverse events (AEs) were coded using Medical Dictionary for Regulatory Activities
(MedDRA) and summarized by system organ class/preferred term (Supplementary material 5),



severity (graded by CTCAE criteria), and relationship to study drug. We report AE risk
differences with 95% Cls, AEs leading to discontinuation, and serious AEs with narratives and
causality assessment. And there were no significant differences in the number of AEs between
two groups (32 [16.16%] vs. 24 [12.31%]; P = 0.27; Table 4). Among them, the most common
AEs were gastrointestinal disorders, including 10 cases in the Yuxintong group (3 cases of
abdominal pain; 2 cases of dyspepsia; 2 cases of diarrhea; 2 cases of nausea/vomiting; 1 case of
gastritis) and 4 cases in the control group (2 cases of gastric distension; 1 case of dyspepsia; 1

case of gastritis).

AR (AE) ] (ETEZIEF M)  (MedDRA) BHTHRIY, Hi%kRGAHE
SPRIEIEARE RhRMEL S . PEEMEE ORYE CTCAE A0 LUK 5B 2511 %
RFAT LS . AR TA RS RS2 5 S 95% B E XA SEUFA A RFFLUL
FEREARRF, A RURRIR L R WAZRNARFHRELEEES 324
[16.16%] vs. 24 B[12.31%]; P=0.27; £ 4) . H, &HF WA RFMZE miERmE, o
FEALCIRAL 10 %) CHESR 3 6 THACAS R 24 JEYS 2480 /Kt 2 5 B4 14D Al
XTHEZH 4 %5 CEIK 2490 WHAAR 16 BR 1ED .

Two Serious Adverse Events (SAEs) occurred in the placebo group (1 case of cholecystitis
and 1 case of sudden death), while no SAEs were reported in the Yuxintong group. In the placebo
group, a 68-year-old male patient (enrolled on April 30, 2021) with a history of myocardial
infarction, percutaneous coronary intervention, hypertension, hyperlipidemia, and diabetes
experienced sudden cardiac death on June 20, 2021. This event was assessed by the attending
physician as unrelated to the study drug. No bleeding events or serious adverse reactions occurred.
Participant safety was the primary concern in managing AEs. Based on the event's nature and
severity, our responses included trial discontinuation, dose adjustment, symptomatic treatment, or
observation. All Suspected Unexpected Serious Adverse Reactions (SUSARs) were reported to
relevant authorities by investigators within required timelines, and promptly disseminated to all
trial sites and ethics committees by the Contract Research Organization (CRO). And all SAEs
were followed until a definitive outcome was reached, such as resolution, stabilization, death, or

attribution to non-trial-related causes.
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4. Discussion

4. 7Hig

To our knowledge, this is the first multicenter, randomized, double-blind, placebo-controlled,
parallel-group trial to evaluate the efficacy of the Yuxintong capsule on CRF in patients with
stable CHD. Individualized exercise intensity was prescribed based on the each patient's
condition, and randomization was stratified by exercise intensity. This approach ensured the
balance of exercise intensity between the Yuxintong group and the placebo group, while also
enhancing patient compliance. Compared with baseline, the Yuxintong group showed significant
improvements in the primary outcomes, including VO2peak and AT, as well as in secondary
outcomes such as METs and SF-36 scores. Furthermore, compared with the placebo group, the
Yuxintong group demonstrated superior improvement in the primary outcome of AT and in the

general health and vitality domains of the SF-36.

EHEATHTAN, X E VAL R R R R e Lo BB E CRE A 2 il Bl
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In 2016, the American Heart Association recommended "CRF" as an important clinical
"vital sign", urging healthcare providers to prioritize the assessment of this condition (Ross et al.,
2016). CPET can objectively quantify the patient's CRF, and is commonly used to guide
personalized exercise prescription for patients with CHD. It has high predictive value of recurrent
cardiovascular events and is currently recognized as the best method to quantify CRF (Sun et al.,

2010; Guazzi et al., 2012, 2017). VO2peak and AT are the most crucial indicators for clinical



evaluation of CRF. VO2peak refers to the oxygen uptake at where the participants are unable to
maintain a continuous increase in power during exercise, which is an accurate indicator for
evaluating exercise ability (Lewis et al., 2017). Terence et al. followed 12,169 male patients with
CHD for an average of 7.9 years and reported that VO2peak was an independent predictor of the
cardiac and all-cause mortality risks (Kavanagh et al., 2002). The AT, also well known as the
lactic acid threshold or ventilation threshold, represents the point at where the body transitions
from aerobic to anaerobic metabolism. The AT value can help patients safely engage in aerobic

exercise within an appropriate range of CRF (Gibbons, 1987).

2016 4F, SEE O P20k “CRFHES Ay BB I R A ar iR E”,  FURBEIT IR
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According to U.S. epidemiological data, the AT for middle-aged nonmanual workers aged
34-74 years should exceed 40% of maximal oxygen uptake. Patients with CHD often experience
angina pectoris during excessive exercise, leading to limited daily activities and reduced skeletal
muscle activity. And the CPET was often terminated prematurely due to symptom limitation. The
AT excludes subjective factors and is therefore more sensitive than VO2peak in quantifying CRF
(Fletcher et al., 2013). The results of the present study indicated that compared with placebo,
Yuxintong capsule in addition to conventional Western medications for 12 weeks significantly
increased AT, suggesting that the effective oxygen uptake was improved during the transition

from aerobic to anaerobic metabolism.
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ek R AL LI B I i IO SR, B WS ) 2 R B B LS s> . CPET
DIAEIR PR T 26 0E . AT HRBR 17 MR AR, R AE € B iFAl CRF J5 1 L VO2peak 5
& (Fletcher 5, 2013) o AWFFLEATRERY], HBAMLLL, @ omREREHMIEL4R
7712 AT REIR & AT, FoonfeEf fART i o A el R A A A B AR 2GS



The body's aerobic capacity is closely related to mitochondrial function (Chance et al., 1955).
A study showed that the ginsenosides in red ginseng reduced myocardial oxygen consumption,
increased ischaemic myocardial tolerance, eliminated free radicals, inhibited lipid peroxidation,
and minimized oxidative stress-induced mitochondrial damage (Piao et al., 2019). Ginsenosides
regulated mitochondrial oxidative phosphorylation, energy metabolism, biosynthesis, apoptosis,
mitophagy, and the status of membrane channels, thereby improving the mitochondrial oxidative
energy supply capacity (Jiang et al., 2021; Wang et al., 2020). These findings provide a potential
mechanistic rationale for the observed improvement in AT following Yuxintong capsule

treatment in patients with stable CHD.

HUARIE SR8 SRR RES VIAESS (Chance %5, 1955) . BE7LERM, LS WA
SR CONFER R, RES VN2, HkE b, W EL, e
SEACRIBOR SRR (Plao 55, 2019) » AZRE A LRAREMBERIL. fEE
R AEE R, ATE T btk B R BOEERA, I SCE L RAR R AL EE RE
(Jiang 2%, 2021; Wang %%, 2020) . IXS6& N @O0 e e A2 e B el O R AT
S T TR AE IR FHLE AR AR o

In our study, the total scores of the SF-36 improved significantly after treatment in both the
Yuxintong and placebo groups. Furthermore, compared with the placebo group, the Yuxintong
group showed greater improvements in the general health and vitality scores of the SF-36.
Previous studies have shown that the saponins of Panax notoginseng, a component of Yuxintong
capsule, improved glucose uptake and absorption by skeletal muscle, increased the blood oxygen
content in the myocardium, and decreased myocardial oxygen consumption (Yuan et al., 2012;
Kitamura et al., 2017). Corydalis yanhusuo protected the myocardium by resisting myocardial
ischemia and reducing apoptosis of cardiomyocytes (Li et al., 2017). Red ginseng can increase
the antioxidant capacity of skeletal muscle and the myocardium in rats, while its extracts can
improve the contractility and strength of skeletal muscle during exercise (Shin et al., 2020). These
findings indicated the potential mechanisms by which Yuxintong capsule improved the general

health and vitality scores on the SF-36 for patients with stable CHD.

FEAB T, BORAMZ R AIGST G SF-36 MBI W EIE. 1ok, S5%REAH
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Several limitations of this study should be noted. First, this study was conducted during the
COVID-19 pandemic, and patients quarantine measures hindered normal follow-up, which was a
primary reason for the 15% dropout rate. Second, the follow-up period was only three months,
which may explain why the improvements in efficacy indicators did not reach statistical
significance. Finally, our trial included only patients from mainland China, and further studies are

needed to determine whether the findings are applicable to patients of different races.
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5. Conclusion

5. 4518

Yuxintong capsule, as an adjunctive therapy to conventional treatment, improved AT, and

general health and vitality scores on the SF-36 scale in patients with stable CHD.
ORI B N E AT A BT, wT e R B Lo BB IS, BL R SF-
36 AR SRR FEATE I 1E )
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Table 1. Baseline characteristics of the study population
| 1. IR AR RO EZRAF1E

The data were presented as the means =+ standard deviations (SDs) or frequencies
(percentages). There were no statistically significant differences in demographic information,

comorbidities, beta-blocker use or exercise intensity between the two groups.

Bl A EARAEZE (SD) B (H7rED Fom. MARENDZEE . GIFE. B
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Table 2. Primary and key secondary outcomes (ITT analysis)

2. FEMXBRNEL S (ITT %)

VO2peak: Yuxintong group baseline 19.23 =4.97, 12 weeks 19.98 + 4.78, difference 0.77 £
3.35; Placebo group baseline 19.67 + 4.43, 12 weeks 19.79 + 4.87, difference 0.13 = 3.19; LSMD
0.57 (-0.06, 1.21), unadjusted P = 0.066, adjusted P = 0.078. AT: Yuxintong group baseline 12.44
+3.78, 12 weeks 13.42 + 3.54, difference 0.98 + 2.88; Placebo group baseline 12.76 + 3.29, 12
weeks 12.87 £+ 3.37, difference 0.12 £2.79; LSMD 0.80 (0.28, 1.32), unadjusted P = 0.004,
adjusted P = 0.003. METs: Yuxintong group baseline 5.31 £ 1.62, 12 weeks 5.57 + 1.46,
difference 0.25 + 1.03; Placebo group baseline 5.33 & 1.53, 12 weeks 5.51 £ 1.48, difference 0.18
+1.08; LSMD 0.09 (-0.10, 0.29), unadjusted P = 0.49, adjusted P = 0.34. Adjusted P-value:

adjusted for age, sex, BMI, baseline, center, exercise intensity, and beta-blocker use.

VO2peak: FOMHZHIELLE 19.23+£4.97, 12 5 19.98 +4.78, ZA{H 0.77 +3.35; ‘5|
HILZE 19.67 £4.43, 12 8 19.79+4.87, Z{H 0.13+£3.19; LSMD 0.57 (-0.06, 1.21) , K
B IE P=0.066, fZIEJG P=0.078. AT: MJRAIAEZE 12.44£3.78, 12 13.42 £3.54,



ZE{H 0.98 £2.88; ZEFIAHLL 12.76 £3.29, 12 12.87+3.37, Z{H 0.12+2.79; LSMD
0.80 (0.28,1.32) , ARIZIEP=0.004, £IFf5 P=0.003. METs: #0JEZHREL 5.31 +
1.62, 12 JA 5.57+1.46, Z{H 0.25+1.03; ZEGIHAELE 5.33+1.53, 12 /i 5.51 +1.48,
714 0.18 £ 1.08; LSMD 0.09 (-0.10,0.29) , K& IEP=049, fKZIEf5P=034. f&ZIEP
H: RIEFE. MRl BML. FE4. il 3855 FEANBAZ A4 FH I8 .

Table 3. The start and duration of 1 mm ST-segment depression during CPET

%% 3. CPET 8] 1mm ST B E{RAYE AR B FFLERT 8]

ST-1mm start time (min): Yuxintong group (n=25) baseline 6.23 + 3.89, 12 weeks 6.21 +
4.15, difference -0.03 £ 1.68; Placebo group (n=32) baseline 6.89 + 2.89, 12 weeks 6.75 + 3.48,
difference -0.14 + 1.31. ST-1mm duration (min): Yuxintong group baseline 4.68 + 7.38, 12 weeks
4.49 + 7.44, difference -0.19 £ 1.54; Placebo group baseline 3.82 + 3.44, 12 weeks 3.97 + 3.45,
difference 0.16 = 2.00. The data were presented as the means + SDs.

ST-1mm KABF A (min) : AUOJEAL (n=25) 28 6.23+3.89, 12 6.21+4.15, %
fE-0.03 £ 1.68; I (n=32) HZk 6.89+£2.89, 12 i 6.75+3.48, %{H-0.14+1.31.
ST-1mm FFEEN ] (min) = BOJHZHKFELL 4.68 +7.38, 12 ) 4.49+7.44, %1-0.19 =
1.54; RIFIHSELE 3.82£3.44, 128 3.97+£3.45, Z{H 0.16 +2.00. K5 LUSSEAREZE

FoRo

Table 4. Adverse events in the SS

R4 ZERKTHAIRES

Adverse events: Yuxintong group (n=198) 32 cases (16.16%, 95% CI: 11.05-21.27);
Placebo group (n=195) 24 cases (12.31%, 95% CI: 7.44-16.56); P = 0.27. Mild adverse events:
31 (15.66%) vs. 19 (10.77%). Moderate adverse events: 1 (0.51%) vs. 3 (1.54%). Serious adverse
events: 0 vs. 2 (1.03%). Adverse reactions: 4 (2.02%) vs. 2 (1.0%); P = 0.68. AE-related
discontinuation: 2 (1.01%) vs. 2 (1.0%); P = 1. Relationship between study drug and AE:
definitely related O vs. 0; probably related 0 vs. 0; possibly related 0 vs. 0; unlikely related 8
(4.04%) vs. 6 (3.08%); unrelated 24 (12.12%) vs. 18 (7.69%).

ANERHEM: BCIRA (n=198) 3214 (16.16%, 95% CI: 11.05~21.27) ; 254
(n=195) 245 (12.31%, 95% CI: 7.44~16.56) ; P=027. ZEARHE: 31
(15.66%) vs. 19 (10.77%) - FEARFEM: 1 (0.51%) vs.3 (1.54%) . EARE



PE: 0vs. 2 (1.03%) o ZiWIAR RN 4 (2.02%) vs.2 (1.0%) ; P=0.68, AEHIX/E
Z4: 2 (1.01%) vs.2 (1.0%) ; P=1. KWW E AE IR R: HEMK 0vs. 05 RATHE
FHK 0 vs. 05 ATAEAHIC O vs. 05 ATRETCIRE 8 (4.04%) vs. 6 (3.08%) 5 K24 (12.12%)
vs. 18 (7.69%) .
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