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Abstract 

Coronary microvascular disease (CMVD) is a high risk factor for many cardiovascular events. Due 
to the limited understanding of its pathophysiological mechanism, modern medicine still lacks 
therapeutic drugs for CMVD. Existing clinical studies have shown that traditional Chinese medicine 
(TCM) can effectively improve the clinical symptoms and quality of life of CMVD patients. As an 
indispensable part of TCM, Chinese patent medicines (CPMs) are widely used in clinical practice. In 
the face of numerous oral CPMs for treatment of CMVD, how to choose a reasonable medication 
regimen is one of the important issues in clinic. Based on this, this paper reviewed the clinical efficacy 
and recommended level of 12 CPMs in the treatment of CMVD, which are recommended by expert 
consensus on diagnosis and treatment of coronary microvascular disease with integrated Chinese 
and Western medicine (WM). In addition, this study also systematically summarized the possible 
mechanisms of CPMs in the treatment of CMVD by protecting coronary microvascular endothelial 
cells, improving vascular endothelial function, inhibiting inflammation, reducing oxidative stress, 
promoting angiogenesis, and improving hemorheology, aiming to provide meaningful information for 
its clinical application. 

Keywords: coronary microvascular disease, traditional Chinese medicine, Chinese patent medicines, clinical evidence, potential 
mechanisms 

Introduction 
Coronary microvascular disease (CMVD) refers 

to a class of diseases characterized by subjective 
symptoms and/or objective evidence of myocardial 
ischemia due to insufficient myocardial blood supply 
and abnormal regulation of myocardial blood flow 
caused by the abnormal structure and/or function of 
coronary microvessels [1]. There is no epidemiological 
information on CMVD in a large sample of people. A 
systematic review published in 2017 covering appro-
ximately 1.4 million subjects in 54 studies showed that 
the prevalence of CMVD without concomitant 
obstructive coronary artery disease (OCAD) was 67% 
in patients with stable angina, and it was considerably 
greater in women than in men [2]. In 2020, a 
meta-analysis of 6,631 patients with non-obstructive 

myocardial ischemia using coronary flow reserve 
(CFR) to determine the presence of CMVD showed 
that compared with patients without CMVD, CMVD 
patients had a 3.93-fold increase in mortality and a 
5.16-fold increase in the incidence of adverse 
cardiovascular events [3]. Another meta-analysis that 
included 37 studies and 7212 patients with 
non-obstructive myocardial ischemia revealed that 
the prevalence of CMVD was about 41% and that 
female patients had a higher risk of developing 
CMVD compared to male patients [4]. And patients 
with CMVD have a significantly increased risk of 
major adverse cardiovascular events (MACE) relative 
to the healthy population [5-8]. Furthermore, CMVD 
has been associated with independently worsening 
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diastolic dysfunction, and patients with diastolic 
dysfunction combined with CMVD had a 5-fold 
increased risk of hospitalization due to heart failure 
with preserved ejection fraction [5]. Therefore, the 
diagnosis and treatment of CMVD is of great clinical 
importance. 

In recent years, the understanding of CMVD is 
gradually deepening both domestically and interna-
tionally. In 2017, academician Zhang Yun and others 
developed the Chinese Expert Consensus on the 
Diagnosis and Treatment of CMVD [1], which is the 
first expert consensus on CMVD to be published both 
domestically and internationally. It has received 
significant attention from both domestic and interna-
tional cardiovascular disease academia. Since then, 
seven guidelines/expert consensus regarding CMVD 
have been published in China and overseas. In 2018, 
the Coronary Vasomotion Disorders International 
Study Group (COVADIS) proposed international 
diagnostic criteria for type 1 microvascular 
abnormalities or primary CMVD and included slow 
flow on coronary angiography as one of the evidence 
of coronary artery microvascular abnormalities [9].In 
2019, the European Society of Cardiology (ESC) 
classified CMVD as an important type of chronic 
coronary syndrome and proposed corresponding 
diagnostic and treatment strategies[10]. The American 
Heart Association (AHA) indicates that CMVD may 
be an important cause of myocardial infarction with 
no-obstructive coronary arteries (MINOCA)[11]. In 
2020, the European Association of Percutaneous 
Cardiovascular Interventions (EAPCI) and the ESC 
jointly published a consensus document on Ischemia 
and No Obstructive Coronary Artery Disease 
(INOCA), proposing CMVD and/or subepicardial 
coronary artery spasm as the main cause of INOCA 
[12]. The Expert Consensus on the Diagnosis and 
Treatment of Multidisciplinary Microvascular 
Illnesses in China, released by the Chinese Geriatrics 
Society in 2020[13], covered the pathological 
characteristics and common prevention and control 
measures of multi-organ microvascular diseases. In 
2022, Expert Consensus on the Diagnosis and 
Treatment of Coronary Artery Microvascular Diseases 
with Integrated Chinese and Western medicine (WM), 
jointly led by the Cardiovascular Committee of the 
China Association of TCM, Collateral Disease 
Committee of Beijing Society of traditional Chinese 
medicine (TCM) and Dongzhimen Hospital of Beijing 
University of TCM, was the first published expert 
consensus on the treatment of CMVD with 
proprietary TCM. 

Currently, the progress of WM treatment of 
CMVD is relatively slow, and there is no drug 
available for CMVD. Clinical treatment of CMVD is 

still dominated by traditional cardiovascular drugs 
such as nicorandil, statins, calcium channel blockers 
and renin-angiotensin system blockers [14]. There is 
no specific disease name for CMVD In TCM. Based on 
clinical symptoms, it can be classified under the 
category of "chest obstruction and heart pain" in TCM. 
TCM has many advantages, such as multi-compo-
nents, multi-targets, multi-pathways, wide action 
mechanisms, minimal adverse effects, and good 
patient compliance, which play a unique role in the 
prevention and treatment of CMVD. The pathoge-
nesis of CMVD is complex, and currently effective 
treatment methods are lacking. Under the guidance of 
the theory of holistic concept and the syndrome 
differentiation and treatment, individualized TCM 
treatments have shown good clinical efficacy in 
managing CMVD. In recent years, the research of 
TCM in the prevention and treatment of CMVD is 
deepening. Our team has previously conducted a 
review of clinical studies in the field of TCM against 
CMVD, and summarized 71 representative random-
ized controlled trials involving 34 oral Chinese patent 
medicines (CPMs), 11 TCM injections and 26 TCM 
decoctions. Our previous summary results showed 
that compared with the use of conventional WM 
alone, the combination of TCM can further alleviate 
angina symptoms in CMVD patients, improve the 
TCM evidence score and ECG ischemia, improve 
quality of life and exercise tolerance, improve 
coronary microcirculation disturbance, increase CFR, 
decrease the index of microvascular resistance (IMR), 
protect vascular endothelial function, inhibit inflam-
matory responses in the body, reduce blood lipids, 
improve long-term prognosis and reduce rehospitali-
zation rate [14]. Our preliminary summary of clinical 
evidence shows that TCM has great potential in the 
field of CMVD prevention and treatment. 

CMVD is one of the dominant diseases in TCM 
treatment. CPMs is a modern preparation processed 
according to the prescribed prescription and prepara-
tion technology under the guidance of the TCM 
theory. Compared with TCM decoction, oral CPMs 
has the advantages of convenient to carry, 
controllable dose and good taste, and occupies an 
important position in the field of medical care in 
China. At present, there are few high-quality 
evidence-based clinical studies on the treatment of 
CMVD with CPMs that meet the requirements, and 
some outcome indicators have not been fully 
supported by evidence-based evidence. Moreover, 
there is a lack of evidence-based suggestions for the 
diagnosis and treatment of CMVD-integrated TCM 
and WM. In the face of many oral CPMs for treatment 
of CMVD, how to choose the reasonable drug regimen 
is one of the important clinical problems. The Expert 
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Consensus on the Diagnosis and Treatment of CMVD 
with integrated Chinese and WM is the first expert 
consensus on the treatment of CMVD with 
proprietary TCM, and it is extremely important for 
increasing the efficacy of CMVD treatment by serving 
as a guide and reference for TCM and WM specialists, 
general practitioners and primary care physicians 
[15]. This paper systematically summarizes and 
analyzes the clinical evidence and pharmacological 
mechanisms of action of CPMs recommended by 
Expert Consensus on the Diagnosis and Treatment of 
CMVD with integrated Chinese and WM for the 
treatment of CMVD and provides a scientific basis for 
their clinical application. 

Classification and diagnostic criteria of 
CMVD 
Classification of CMVD 

According to the different etiologies of CMVD, it 
can be divided into three categories: CMVD without 
OCAD, CMVD with OCAD, and other types of 
CMVD [1]. CMVD without OCAD includes microvas-
cular angina and coronary slow flow phenomenon 
[15]. There are three common clinical types of CMVD 
with OCAD: 1) patients with stable angina pectoris 
and coronary artery disease (CAD) heavier than the 
symptoms expected from the degree of coronary 
stenosis; 2) acute coronary syndrome; 3) after 
emergency percutaneous coronary intervention (PCI), 
the blood vessels were re-routed, but the myocardial 
perfusion was not restored, that is, there was no 
reflow[15]. 

Diagnostic criteria of CMVD 

CMVD without OCAD 
Referring to the 2020 EAPCI Expert Consensus 

Document on INOCA [12], angina symptoms with 
objective evidence of myocardial ischemia should be 
satisfied, but coronary angiography or coronary 

computed tomography angiography (CTA) showed 
no subepicardial OCAD, as seen in Table 1. 

CMVD with OCAD 
According to the Chinese Expert Consensus on 

the Diagnosis and Treatment of CMVD[1], CAD 
patients can be diagnosed as CMVD complicated with 
OCAD if one of the following five conditions occurs 
after revascularization to relieve epicardial coronary 
artery stenosis: 1) CFR < 2.0 is measured after intra- 
coronary injection of adenosine or dipyridamole; 2) 
There is no spasm in the subepicardial coronary artery 
after intra-coronary injection of acetylcholine, but 
typical angina pectoris and ischemic ST-T changes in 
electrocardiogram are observed; 3) Coronary angio-
graphy criminal vascular thrombolysis in myocardial 
infarction (TIMI) blood grading is 0~2; 4) SPECT 
shows no local perfusion area of myocardium before 
discharge; 5) CMR imaging shows myocardial 
perfusion defect or gadolinium delayed enhancement. 

TCM treatment of CMVD 
TCM syndrome diagnosis of CMVD 

CMVD belongs to the category of TCM “chest 
obstruction” and “heartache”, which can refer to TCM 
“chest obstruction” and “heartache” for syndrome 
differentiation and treatment. The common TCM 
syndromes of CMVD include blood stasis, phlegm 
turbidity, qi deficiency, qi stagnation, Yin deficiency, 
and Yang deficiency. The common complex 
syndrome type is qi deficiency and blood stasis 
syndrome, followed by phlegm and blood stasis 
syndrome, Yang deficiency and blood stasis 
syndrome, and qi stagnation and blood stasis 
syndrome [15]. The main clinical symptoms of CMVD 
are paroxysmal chest tightness or chest pain, which 
can be divided into 6 kinds of syndromes. TCM 
syndrome differentiation of CMVD is seen in Table 2. 

 

Table 1. Diagnostic criteria of CMVD without OCAD 

Diagnostic criteria of CMVD without OCAD 
Diagnostic criteria Clinical evidence Detailed parameters 
1 Myocardial ischemia symptom Effort or resting angina symptoms 
2 Non-OCAD Coronary angiography: Coronary stenosis < 50% or FFR > 0.80 

Coronary artery CTA suggests no or mild stenosis 
3 Objective evidence of myocardial ischemia Ischemic electrocardiogram changes occur during angina attacks. Transient but reversible local 

wall motion abnormalities or perfusion defects were observed during SPECT/PET/ cardiac 
MRI/ echocardiography 

4 Evidence of impaired coronary microvascular function CFR < 2.0 and/or IMR ≥ 25 

Note: CMVD without OCAD can be diagnosed by meeting 1-4 diagnostic criteria. CMVD: Coronary microvascular disease; OCAD: obstructive coronary artery disease; FFR: 
fractional flow reserve; SPECT: single-photon emission computed tomography; MRI: magnetic resonance imaging. 
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Table 2. Simple TCM syndrome differentiation of CMVD 

Main symptom Syndrome Clinical manifestation 
Paroxysmal chest tightness or chest pain Blood stasis syndrome Chest pain, pain on the shoulder and back, dark purple tongue, or petechiae, thin and white tongue 

coating, thin and unsmooth or intermittent pulse, accompanied by palpitation, palpitation, and so on. 
The main clinical features are chest pain/chest tightness, lip and/or tongue are dark purple 

Paroxysmal chest tightness or chest pain Qi deficiency syndrome Palpitation, spontaneous sweating, fatigue, chest tightness and shortness of breath, aggravation of 
labor, light tongue, weak pulse, or intermittent pulse. The main clinical features are shortness of 
breath, fatigue, god exhausted and laziness in speech, and aggravation of labor 

Paroxysmal chest tightness or chest pain Qi stagnation syndrome Chest and hypochondrium distension pain, sometimes stop, white tongue coating, pulse string or 
intermittent, and emotion-related. The main clinical features are chest and hypochondrium distension 
pain, shortness of breath, and emotion-related 

Paroxysmal chest tightness or chest pain Yin deficiency syndrome Upset, dry mouth and pharynx, red tongue, less tongue coating, pulse thin and rapid or intermittent, 
accompanied by night sweats, vexing heart in the chest, palms, and soles. The main clinical features 
are tidal fever and sweating, night sweats, red tongue, and little tongue coating 

Paroxysmal chest tightness or chest pain Yang deficiency syndrome Chest tightness, white face, cold limbs, weak or intermittent pulse, tongue fat with tooth marks. The 
main clinical features are chilly sensation and cold limbs, light fat tongue or tooth marks 

Paroxysmal chest tightness or chest pain Phlegm turbidity syndrome Tongue coating thick and greasy, pulse string slippery or unsmooth, could be accompanied by chest 
and hypochondrium swelling and tightness, irregular menstruation, dysmenorrhea, body fat, and so 
on. The main clinical features are obesity and thick and greasy tongue coating. 

Note: Patients may have multiple syndromes at the same time. 
 

Table 3. Summary of recommendations for the treatment of CMVD with CPMs 

Disease Syndrome Simple syndrome differentiation Recommend CPMs Recommendation rate References 
Microvascular 
Angina 

Qi deficiency and blood stasis Typical angina symptoms + Fatigue, shortness of 
breath, aggravation of labor 

Tongxinluo capsule Strong recommendation 15 
Qishen Yiqi dripping pills Strong recommendation 15 
Naoxintong capsule Strong recommendation 15 
Shexiang Tongxin dripping pills Weak recommendation 15 

Qi stagnation and blood stasis Typical angina symptoms + Chest and 
hypochondrium distension pain, related to 
emotion 

Shexiang Baoxin pills Strong recommendation 15 
Compound Danshen dripping pills Strong recommendation 15 
Wide chest aerosol Strong recommendation 15 
Suxiao Jiuxin pills Strong recommendation 15 
Xuefu Zhuyu capsule Strong recommendation 15 
Yindan Xinnaotong capsule Weak recommendation 15 

Deficiency of both qi and Yin Typical angina symptoms +Qi deficiency 
symptoms + Tidal fever and sweating, night 
sweats, red tongue with little coating 

Tongmai Yangxin pills Strong recommendation 15  
Heart blood stasis  Chest pain, chest tightness, the lip and/or tongue 

are dark purple 
Danshen tablets Weak recommendation 15 

 

STEMI    Typical myocardial infarction symptoms Tongxinluo capsule Strong recommendation 15 
 

No-reflow 
after PCI 

Qi stagnation and blood stasis Typical angina symptoms +Chest and 
hypochondrium distension pain, related to 
emotion 

Compound Danshen dripping pills Strong recommendation 15 
 

Note: Strong recommendation indicates that the advantages of the intervention clearly outweigh the disadvantages, or the disadvantages clearly outweigh the advantages, 
without strings attached. Weak recommendation indicates uncertainty regarding the balance between advantages and disadvantages, where evidence of varying quality 
shows comparable advantages and disadvantages; or conditional recommendation. 

 
 

Clinical evidence of CPMs treatment of CMVD 
Search strategy/methodology: According to the 

inclusion criteria, literature was retrieved from CNKI, 
Wanfang Data, VIP Journal database, PubMed, the 
Cochrane Library, EMbase and other databases from 
the establishment of the database to May 2022, and 
supplementary retrieval was conducted by referring 
to the literature included in the systematic reviews 
included in this study. The search terms used to 
define the disease included: coronary microvascular 
disease, coronary microvascular dysfunction (CMD), 
microvascular angina, microvascular chest pain, 
cardiac syndrome X, coronary slow flow pheno-
menon, coronary slow flow, no-reflow. 

Inclusion criteria: Subjects: Patients with CMVD, 
including CMD, microvascular angina (cardiac 
syndrome X), coronary slow flow phenomenon, and 
no reflow after PCI. Intervention and control 
measures: ① The experimental group was treated 

with a Chinese patent medicine or external treatment 
of TCM combined with conventional WM, the control 
group was treated with conventional WM; ② The 
experimental group was treated with a Chinese patent 
medicine or external treatment of TCM, the control 
group was treated with placebo or routine nursing 
measures. Type of study: Randomized controlled 
trials (RCTs) or systematic reviews. 

Exclusion criteria: ①Studies with missing 
important data such as sample size and outcome 
measures; ② Studies lack comparability of baseline 
data between groups.; ③ Repeatedly published 
studies; ④ Studies for which full-text reports could 
not be obtained; ⑤ Studies that significantly violate 
the diagnostic and treatment routine.The clinical 
evidence for this consensus was constructed by 
searching the currently published RCTs or systematic 
reviews of the treatment of CMVD with CPMs. 
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Table 4. Clinical evidence of TCM for CMVD 

Chinese patent medicines Compositions Effect Disease Main finding References 
Tongxinluo capsule Renshen (Ginseng Radix Et Rhizoma), 

Shuizhi (Hirudo), Quanxie (Scorpio), 
Chishao (Paeoniae Radix Rubra), 
Chantui (Cicadae Periostracum), 
Tubiechong (Eupolyphaga 
Steleophaga), Wugong (Scolopendra), 
Tanxiang (Santali Albi Lignum), 
Jiangxiang (Dalbergiae Odoriferae 
Lignum), Ruxiang (Olibanum), 
Suanzaoren (Ziziphi Spinosae Semen), 
Bingpian (Borneolum) 

replenishing qi 
and activating 
blood, dredging 
collaterals and 
relieving pain 

Microvascular 
angina 

①Reduce the frequency of angina pectoris, shorten 
the duration of angina pectoris 
②Improve the total effective rate of clinical efficacy 
③Increase NO level and reduce ET-1 evel 
④Extend the total treadmill exercise times, 
enhance the time of ST-segment depression of 1 
mm, decrease the maximum amplitude of 
ST-segment depression 
⑤Decrease hs-CRP, MPO, LXA4, TNF-α, IL-1, and 
IL-6 levels 
⑥Improve coronary blood flow reserve 
⑩Reduce the dosage of nitroglycerin needed 

16,17,19,20 

STEMI ⑥⑧Reduce myocardial no-reflow and infarction 
area significantly after emergency percutaneous 
coronary intervention for acute ST segment 
elevation myocardial infarction 

39 

Qishen Yiqi dropping 
pills 

Huangqi (Astragali Radix), Danshen 
(Salviae Miltiorrhizae Radix Et 
Rhizoma), Sanqi (Notoginseng Radix 
Et Rhizoma), Jiangxiang (Dalbergiae 
Odoriferae Lignum) 

replenishing qi 
and dredging the 
pulse, activating 
blood and 
relieving pain 

Microvascular 
angina 

②Improve the total effective rate of clinical efficacy 
④extend the total treadmill exercise time 
⑧Increase LVEF and enhance six minute walk 
distance 

21 

Naoxintong capsule Huangqi (Astragali Radix), Shuizhi 
(Hirudo), Dilong (Pheretima), 
Quanxie (Scorpio), Danggui 
(Angelicae Sinensis Radix), 
Chuanxiong (Chuanxiong Rhizoma), 
Danshen (Salviae Miltiorrhizae Radix 
Et Rhizoma), Chishao (Paeoniae Radix 
Rubra), Ruxiang (Olibanum), Taoren 
(Persicae Semen), Honghua (Carthami 
Flos), Guizhi (Cinnamomi Ramulus), 
Sangzhi (Mori Ramulus), Niuxi 
(Achyranthis Bidentatae Radix), 
Moyao (Myrrha), Jixueteng 
(Spatholobi Caulis) 

replenishing qi 
and activating 
blood, resolving 
stasis and 
dredging 
collaterals 

Microvascular 
angina 

①Reduce the frequency of angina pectoris, Shorten 
the duration of angina pectoris 
②Improve the total effective rate of clinical efficacy 
④Improve the treadmill exercise test 
⑩Reduce the dosage of nitroglycerin needed 

18 

Shexiang Tongxin 
dripping pills 

Bingpian (Borneolum), Xiongdanfen 
(Pulvis Fellis Ursi), Niuhuang (Bovis 
Calculus), Danshen (Salviae 
Miltiorrhizae Radix Et Rhizoma), 
Chansu (Bufonis Venenum), Renshen 
(Ginseng Radix Et Rhizoma), 
Shexiang (Moschus) 

replenishing qi 
and dredging the 
pulse, activating 
blood, resolving 
stasis and 
relieving pain 

Microvascular 
angina 

①Reduce the frequency of angina pectoris, Shorten 
the duration of angina pectoris 
②Improve the total effective rate of clinical efficacy 
④Extend the total treadmill exercise times, 
decrease the maximum amplitude of ST-segment 
depression 
⑤Decrease the level of hs-CRP 
⑥Improve coronary blood flow reserve 
⑨Improve Seattle Angina Questionnaire scores 
⑩Reduce the dosage of nitroglycerin needed 

22,23 

Shexiang Baoxin pills Shexiang (Moschus), 
Renshen(Ginseng Extract Et Rhizoma 
), Niuhuang (Bovis Calculus), Rougui 
(Cinnamomi Cortex), Suhexiang 
(Styrax), Chansu (Bufonis Venenum), 
Bingpian (Borneolum) 

aroma warming, 
replenishing qi 
and strengthening 
heart 

Microvascular 
angina 

①Reduce the frequency of angina pectoris, shorten 
the duration of angina pectoris 
②Improve the total effective rate of clinical efficacy 
③Increase NO level and reduce ET-1 evel 
④Reduce the sum of exercise-induced ST segment 
ischemic downdraft and reduce the positive rate of 
treadmill exercise test 
⑥Increase CFR, reduce IMR, and decrease TIMI 
blood flow grading 
⑦Decrease TG, TC, and LDL-C levels and increase 
HDL-C level 
⑩Reduce the dosage of nitroglycerin needed 

24,25,26,30,31,32,34 

Compound Danshen 
Dripping pills 

Danshen (Salviae Miltiorrhizae Radix 
Et Rhizoma), Sanqi (Notoginseng 
Radix Et Rhizoma), Bingpian 
(Borneolum) 

activating blood 
and resolving 
stasis, regulating 
qi and relieving 
pain 

Microvascular 
angina 

①Reduce the frequency of angina pectoris, shorten 
the duration of angina pectoris 
②Improve the total effective rate of clinical efficacy 

27 

No-reflow 
after PCI 

⑥Decrease TIMI blood flow grading 
⑧Increase LVEF 

40 

Wide chest aerosol Tanxiang (Santali Albi Lignum), Bibo 
(Piperis Longi Fructus), Xixin (Asari 
Radix Et Rhizoma), Gaoliangjiang 
(Alpiniae Officinarum Rhizoma), 
Bingpian (Borneolum) 

regulating qi and 
relieving pain 

Microvascular 
angina 

①Shorten the duration of angina pectoris 
⑥Decrease TIMI blood flow gradeing 

36 

Suxiao Jiuxin pills Chuanxiong (Chuanxiong 
Rhizoma), Bingpian (Borneolum) 

moving qi and 
activating blood, 
resolving stasis 
and relieving pain 

Microvascular 
angina 

①Reduce the frequency of angina pectoris, shorten 
the duration of angina pectoris 
③Increase NO level and reduce ET-1 evel 

28 

XueFu Zhuyu capsule Taoren (Persicae Semen), Chishao 
(Paeoniae Radix Rubra), Honghua 
(Carthami Flos), Danggui 
(Angelicae Sinensis Radix), 
Dihuang (Rehmanniae Radix), 

activating blood 
and resolving 
stasis, moving qi 
and relieving pain 

Microvascular 
angina 

①Improve the total effective rate of angina pectoris 
②Improve the total effective rate of clinical TCM 
syndromes 
④Extend the total treadmill exercise times and 
reduce the sum of exercise-induced ST segment 

35 
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Chinese patent medicines Compositions Effect Disease Main finding References 
Chuanxiong (Chuanxiong Rhizoma) 
 Niuxi (Achyranthis Bidentatae 
Radix), Jiegeng (Platycodonis 
Radix), Zhiqiao (Aurantii Fructus), 
Gancao (Glycyrrhizae Radix Et 
Rhizoma), Chaihu (Bupleuri Radix), 
Chishao (Paeoniae Radix Rubra) 

ischemic downdraft 

Yindan Xinnaotong soft 
capsule 

Yinxingye (Ginkgo Folium), Danshen 
(Salviae Miltiorrhizae Radix Et 
Rhizoma), Dengzhanxixin 
(Erigerontis Herba), Jiaogulan (Herba 
Gynostemmatis Pentaphylli), Shanzha 
(Crataegi Fructus), Dasuan (Allii 
Sativi Bulbus), Sanqi (Notoginseng 
Radix Et Rhizoma), Aipian 
(Ɩ-Borneolum) 

activating blood 
and resolving 
stasis, moving qi 
and relieving 
pain, promoting 
digestion and 
resolving food 
stagnation 

Microvascular 
angina 

①Improve the total effective rate of angina 
pectoris, Reduce the frequency of angina pectoris, 
and reduce Canadian Society of Cardiology angina 
pectoris grade 
③Increase NO level and reduce ET-1 evel 
④Extend the total treadmill exercise times and the 
time of ST-segment depression of 1 mm 
⑤Decrease hs-CRP and IL-1β levels 
⑥Decrease IMR 
⑨Improve Seattle Angina Questionnaire scores 

28, 33 

Tongmai Yangxin pills Dihuang (Rehmanniae Radix), 
Jixueteng (Spatholobi Caulis), 
Maidong (Ophiopogonis Radix), 
Gancao (Glycyrrhizae Radix Et 
Rhizoma), Heshouwu (Polygoni 
Multiflori Radix), Ejiao (Asini Corii 
Colla), Wuweizi (Schisandrae 
Chinensis Fructus), Dangshen 
(Codonopsis Radix), Guijia 
(Testudinis Carapax Et Plastrum), 
Dazao (Jujubae Fructus), Guizhi 
(Cinnamomi Ramulus) 

replenishing qi 
and nourishing 
yin, dredging the 
pulse and 
relieving pain 

Microvascular 
angina 

①Improve the total effective rate of angina pectoris 
and reduce Canadian Society of Cardiology angina 
pectoris grade 
④Reduce the positive rate of treadmill exercise test 

37 

Danshen tablets Danshen (Salviae Miltiorrhizae 
Radix Et Rhizoma)  

activating blood 
and resolving 
stasis 

Microvascular 
angina 

①Improve the total effective rate of angina 
pectoris, reduce the frequency of angina pectoris, 
shorten the duration of angina pectoris,  
④Enhance the time of ST-segment depression of 1 
mm 
⑤Decrease the level of hs-CRP 
⑩Reduce the dosage of nitroglycerin needed 

38 

①Angina symptom. ②Clinical efficacy. ③Vascular endothelial function. ④Treadmill exercise test. ⑤Inflammatory indexes level. ⑥Coronary microcirculation function. 
⑦Blood lipids. ⑧Cardiac function. ⑨Quality of life. ⑩The dosage of nitroglycerin needed 

 
 
The Expert Consensus on the Diagnosis and 

Treatment of CMVD with integrated Chinese and 
WM recommends 12 CPMs for the treatment of 
CMVD, among which the majority are for the 
treatment of qi deficiency and blood stasis syndrome, 
and qi stagnation and blood stasis syndrome, while 
the treatment of other syndromes of CMVD is 
insufficient, as shown in Table 3[15]. Based on Table 3, 
the clinical evidence of CPMs for CMVD is 
summarized in Table 4.  

Microvascular angina 
Qi deficiency and blood stasis syndrome 

Syndrome differentiation of microvascular 
angina belongs to qi deficiency and blood stasis 
syndrome except for the typical symptoms of angina 
pectoris, there is also shortness of breath and fatigue, 
and the symptoms are aggravated during activity. 
Based on the routine treatment of WM, Tongxinluo 
capsule, Qishen Yiqi dropping pills or Naoxintong 
capsule (strong recommendation) and Shexiang 
Tongxin dripping Pills (weak recommendation) can 
be used for such patients [16]. Existing clinical studies 
have shown that the combined use of Tongxinluo 
capsule or Naoxintong capsule based on the routine 
treatment of WM can reduce the attack times of 

angina pectoris [16-18], shorten the duration of each 
angina pectoris attack [18], prolong the duration of 
treadmill exercise [19, 20], and reduce the dosage of 
nitroglycerin [18]. Compared with the routine treat-
ment of WM, Qishen Yiqi dropping pills combined 
with routine WM can decrease IMR in patients with 
microvascular angina pectoris. For patients with heart 
failure, Qishen Yiqi dropping pills can increase left 
ventricular ejection fraction (LVEF) and improve 
cardiac function [21]. A meta-analysis of randomized 
controlled trials (RCTs) including 3537 patients after 
PCI showed that the application of Qishen Yiqi 
dripping Pills combined with WM in the treatment of 
patients after PCI could reduce the occurrence of 
major adverse cardiovascular events (MACE), 
improve the clinical efficacy, quality of life and 
prognosis compared with WM treatment alone [22]. 
Shexiang Tongxin dripping pills by themselves can 
decrease IMR in patients with microvascular angina 
as compared to the untreated group. Compared with 
the routine treatment of WM alone [23], Shexiang 
Tongxin dripping pills combined with routine 
treatment of WM can prolong the duration of patients' 
treadmill exercise and reduce the frequency of angina 
pectoris attacks [24]. A meta-analysis demonstrated 
that Shexiang Tongxin dropping pills combined with 
conventional therapy of CAD was more effective than 



Int. J. Med. Sci. 2023, Vol. 20 

 
https://www.medsci.org 

1030 

conventional therapy in the indicators of the total 
effective rate, electrocardiogram efficacy, the number 
and duration of angina attack, and improve blood 
lipids [25]. 

Qi stagnation and blood stasis syndrome 
Syndrome differentiation of microvascular 

angina belongs to qi stagnation and blood stasis 
syndrome except for typical angina pectoris, at the 
same time, it can be seen that the pain in the chest and 
flank is aggravated with the change of mood. Based 
on the routine treatment of WM, such patients can be 
treated with Shexiang Baoxin pills, Compound 
Danshen dripping pills, Wide chest aerosol, Suxiao 
Jiuxin pills, Xuefu Zhuyu capsule (strong recommen-
dation), and Yindan Xinnaotong soft capsule (weak 
recommendation). Shexiang Baoxin pills [26-28], 
Compound Danshen dripping pills [29], Suxiao Jiuxin 
pills [30] or Yindan Xinnaotong soft capsule [31] 
combined with WM in the treatment of patients with 
microvascular angina, compared with the routine 
treatment of WM, it can reduce the frequency of 
angina pectoris attacks. A multicenter randomized 
double-blind placebo-controlled trial including 200 
acute coronary syndrome (ACS) with early PCI 
patients showed that Suxiao Jiuxin pills (SJP) with 
WM was more effective than WM treatment alone in 
the indicators of improvement of heart function and 
quality of life, lowed incidence of MACE, increased 
score in the seattle angina questionnaire (SAQ) 
subscale and decreased the serum concentration of 
fibrinogen (Fib) and cystatin C (cysC)[32]. Compared 
with the routine treatment of WM, the combination of 
Shexiang Baoxin pills [33-35] or Yindan Xinnaotong 
soft capsule [36] can decrease IMR. A Meta-Analysis 
analysis results demonstrated that Yindanxinnaotong 
soft capsule could regulate coagulation condition and 
fibrinolytic system in patients with CAD and improve 
myocardial ischemia, angina symptoms, and heart 
function, reduce restenosis after PCI, and regulate 
blood lipids, control the long-term development of the 
cardiovascular disease and prevent the cardiovascular 
events from happening again [37]. Shexiang Baoxin 
pills [38] or Xuefu Zhuyu capsule [39] combined with 
routine WM can prolong the duration of treadmill 
exercise in patients with microvascular angina. A 
systematic review and meta-analysis analysis results 
showed that Shexiang Baoxin pills could demonstrate 
a beneficial role in patients with CAD after PCI of 
reducing the incidence of MACE and improving 
LVEF, N-terminal pro-B-type natriuretic peptide 
(NT-pro-BNP), inflammatory mediators, and blood 
lipid index [40]. Wide chest aerosol can reduce the 
number of corrected TIMI frame grading during 
coronary angiography in patients with microvascular 

angina [41]. A non-inferiority multi-center RCT 
demonstrated that Wide chest aerosol can rapidly 
relieve angina pectoris. Furthermore, Wide chest 
aerosol has superior effect, and better tolerability than 
nitroglycerin tablet among Canadian Cardiovascular 
Society Ⅱ and Ⅲ patients [42]. 

Qi and Yin deficiency syndrome 
The syndrome differentiation of microvascular 

angina belongs to the qi and Yin deficiency syndrome. 
In addition to the typical symptoms of angina 
pectoris, there are also symptoms of qi deficiency such 
as fatigue, shortness of breath, aggravation of labor, 
and Yin deficiency such as tidal fever and sweating, 
night sweats, and red tongue with little coating. Such 
patients can be treated with Tongmai Yangxin pills 
based on conventional WM (strong recommendation). 
Compared with conventional WM, Tongmai Yangxin 
pills combined with conventional WM can reduce the 
positive rate of treadmill exercise for patients with 
microvascular angina [43]. A systematic review of 
RCTs showed that compared with the single applica-
tion of WM treatment, the combined administration 
with Tongmai Yangxin pills and WM has a better 
clinical efficacy in the treatment of angina pectoris of 
CAD in terms of the improvement rate of 
electrocardiogram and the clinical efficacy of TCM 
syndrome [44]. Modern pharmacological research 
indicated that Tongmai Yangxin pills could improve 
the cardiac structure and function, reduce muscle 
fiber swelling and inflammatory cell infiltration, 
alleviate cardiomyocyte injury, and significantly 
reduce myocardial ischemia reperfusion with 
no-reflow [45]. 

Heart blood stasis syndrome 
The differentiation of microvascular angina 

pectoris belongs to the heart blood stasis syndrome 
with clinical manifestations of chest pain, chest 
tightness, and lip and/or tongue dark purple can be 
treated with CPMs for activating blood and resolving 
stasis, dredging collaterals and relieving pain such as 
Danshen tablets (weak recommendation). Danshen 
tablets combined with conventional WM can prolong 
the duration of treadmill exercise, and reduce the 
frequency of angina attacks and the dosage of 
nitroglycerin in the treatment of microvascular angina 
patients compared with conventional WM [46]. 

ST-elevation myocardial infarction 
For patients needing revascularization, the 

application of TCM intervention based on conven-
tional WM treatment before surgery can reduce the 
incidence of patients with no reflow after PCI. Clinical 
evidence shows that Tongxinluo capsule combined 
with conventional WM can be used to treat acute 
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myocardial infarction patients and reduce the 
no-reflow rate (strong recommendation). For patients 
with ST-elevation acute myocardial infarction 
(STEMI), combined application of Tongxinluo capsule 
and conventional WM before emergency PCI further 
reduced the no-reflow rate within 24h compared with 
conventional WM [47]. A randomized double-blind 
placebo-controlled study including 3652 patients with 
CAD after PCI provided evidence that, compared 
with conventional treatment alone, Tongxinluo 
capsule as an adjuvant therapy had better clinical 
efficacy in the treatment of CAD after PCI and could 
effectively reduce the risk of angiographic restenosis, 
heart failure, angina, myocardial infarction, 
revascularization, and lower all-cause mortality and 
mortality due to any cardiovascular event on the 
6-month course[48]. 

No-reflow after PCI 
In the case of patients with no-reflow after PCI, 

combined with TCM intervention based on 
conventional WM treatment can further reduce the 
no-reflow rate of patients. Clinical studies have 
shown that Compound Danshen dripping pills 
combined with conventional WM can be used to 
improve coronary blood flow in patients with coro-
nary no-reflow after PCI (strong recommendation). 
For patients with coronary no-reflow after PCI, 
compared with conventional WM, combined 
application of Compound Danshen dripping pills 
based on conventional WM after surgery can reduce 
the incidence of no-reflow [49]. A meta-analysis of 
RCTs including twenty RCTs involving 2574 
participants with CAD indicated that Compound 
Danshen dripping pills combined with PCI treatment 
prominently reduced the incidence of MACE, 
prominently improved vascular endothelial function 
and cardiac function, dramatically mitigated hemor-
heology, blood lipid parameters and inflammatory 
mediators compared with PCI alone [50]. 

In conclusion, current clinical studies suggest 
that CPMs can improve IMR and LVEF in CMVD 
patients, reduce the frequency of angina attacks, 
shorten the duration of angina, extend the time of 
treadmill exercise, reduce the dosage of nitroglycerin, 
improve activity tolerance and quality of life. 

Mechanism of action 
CMVD is caused by the interaction of multiple 

factors and mechanisms, including abnormal micro-
vascular function, vascular endothelial dysfunction, 
inflammatory response, oxidative stress, etc. These 
physiological and pathological changes play different 
roles in the occurrence and development of coronary 
microcirculation [12, 51]. Existing studies have shown 

that TCM can treat CMVD by protecting coronary 
microvascular endothelial cells, improving vascular 
endothelial function, inhibiting inflammatory 
response, alleviating oxidative stress, promoting 
angiogenesis, and improving blood rheology 
(Figure 1). 

 

 
Figure 1. Mechanism of TCM in the treatment of CMD 

 

Protect coronary microvascular endothelial 
cells 

Cardiac microvascular endothelial cells (CMECs) 
play an important role in maintaining the normal 
function of cardiac microvascular, and the dysfunc-
tion of CMEC is often preceded by myocardial injury 
[52]. In the process of occurrence and development of 
CMVD, the injury of CMECs is the core link. The 
normal functions such as proliferation, adhesion, 
migration, apoptosis, and secretion of CMECs are 
damaged, leading to CMVD, which can cause 
coronary microvascular constriction, decreased CFR, 
and insufficient myocardial blood supply clinically, 
which are the early manifestations of CMVD [53, 54]. 
An animal experiment has shown that Tongxinluo 
capsule can effectively protect the structure and 
function of myocardial microvascular endothelial 
cells after myocardial ischemia-reperfusion injury, 
protect microvessels and myocardial perfusion units, 
and reduce the size of no-reflow and myocardial 
infarction [55]. Tongxinluo could protect Human 
cardiac microvascular endothelial cells (HCMECs) 
from hypoxia /reoxygenation (H/R) injury by 
promoting autophagy through activation of the 
mitogen-activated protein kinase/ERK pathway [56]. 
Han et al. [57] the study found that Qishen Yiqi 
dropping pills could protect HCMECs from 
impairment by hypoxia or reoxygenation, in addition, 
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Qishen Yiqi dropping pills could exhibit effects on 
attenuating microvascular damage and albumin 
leakage after ischemia/reperfusion (I/R) injury, 
showing a role in maintaining endothelial junctions, 
caveolae, and collagen in the basement membrane of 
microvessels.  

Improve vascular endothelial function 
The vascular endothelium plays an important 

role in maintaining the normal vascular system. The 
abnormal coronary vascular endothelial function 
could cause the occurrence and development of a 
variety of cardiovascular diseases, thus protecting 
vascular endothelial function is of great significance 
for the prevention and treatment of CMVD. Coronary 
endothelial dysfunction is closely related to the 
imbalance between vasoconstrictor factor endo-
thelin-1 (ET-1) and diastolic factor nitric oxide (NO) 
caused by vascular endothelial injury [58]. Decreased 
production and excessive depletion of NO have been 
confirmed to be closely related to microvessels 
relaxation dysfunction, and enhanced vasoconstrict-
tion function is associated with increased levels of 
ET-1, catecholamine, and acetylcholine. The signaling 
pathway mediated by NO is a protective factor of 
endothelial cells and can inhibit platelet activation by 
reducing the expression of cell adhesion markers and 
enhancing the activity of the cyclic guanosine 
monophosphate signaling pathway to reduce endo-
thelial cell damage [59]. Many studies have confirmed 
the improving effect of TCM on vascular endothelial 
function from the perspective of regulating the 
content of ET-1 and NO antagonistic factors, to treat 
CMVD. Tongxinluo capsule can improve the 
endothelial-dependent vasodilation mediated by 
brachial artery flow, increase the serum levels of NO 
and adiponectin, reduce the serum levels of ET-1, 
protect the vascular endothelial function in patients 
with CMVD, and then relieve the clinical symptoms 
of patients with angina pectoris [19, 60]. Animal 
experimental studies have shown that Tongxinluo 
capsule can up-regulate the expression of related 
endothelial cell adhesion proteins and the activity of 
eNOS during reperfusion, reverse the hypertonic state 
of endothelial cells, improve the damage of 
microvascular endothelial functional barrier, and 
prevent the continuous development of myocardial 
reperfusion injury [61]. Dong et al.’s study [62] found 
that Compound Danshen dripping pills combined 
with ticagrelor could significantly improve the levels 
of serum VEGF and NO, reduce the level of ET-1, 
improve vascular endothelial function in patients 
with angina after PCI, and thus reduce the number of 
angina attacks, shorten the duration of each angina, 
and improve the quality of life. Shexiang Baoxin pills 

can significantly reduce the frequency of angina 
attacks in CMVD patients, improve endothelial- 
dependent flow-mediated vasodilation (FMD) 
mediated by brachial artery flow, reduce serum Ang 
II, CRP, and ET-1 levels, increase serum NO level, and 
protect vascular endothelial function [28, 63]. 

Inhibit inflammation 
Coronary microvascular endothelial cell injury is 

the core of CMVD induction. Inflammatory response 
plays an important role in the occurrence and 
development of coronary microvascular endothelial 
dysfunction. Inflammatory factors not only cause 
vascular endothelial injury and intima thickening but 
also reduce the synthesis of NO and prostacyclin in 
endothelial cells, activating immune cells to release 
human endothelin (ET) and ET immune-like acti-
vators, resulting in abnormal endothelial function 
[64]. A variety of inflammatory factors can participate 
in the occurrence and development of CMVD through 
the endothelial cell injury pathway [65, 66]. Serum 
C-reactive protein (CRP) is a recognized marker of 
inflammation, and its serum level is often used to 
describe chronic low-grade inflammation in the whole 
body [67]. CFR is an effective indicator of abnormal 
coronary microcirculation function when coronary 
angiography does not show obvious stenosis. In a 
study involving 21 CMVD patients and 21 healthy 
volunteers, Recio-Mayoral et al. [68] divided patients 
with CMVD into high CRP group (> 3mg/L) and low 
CRP group (≤3mg/L) according to CRP levels. The 
results showed that the CFR of the low CRP group 
was not significantly different from that of the healthy 
group, while the CFR of the high CRP group was 
significantly lower than that of the low CRP group. 
This study was the first to confirm the correlation 
between chronic low-grade inflammation and CMVD, 
and the effect of CRP on CFR was dose-dependent. 
Tong et al. [69] and Aryan et al. [70] found that 
hs-CRP-mediated chronic inflammation was an 
independent predictor of CMD in patients with 
ischemic heart disease. TNF-α, IL-6, and leptin can 
activate nicotinamide adenine dinucleotide phosphate 
oxidase in the vessel wall, which can reduce NO 
bioavailability by promoting hyperoxide anion 
production, ultimately leading to coronary micro-
vessel diastolic function injury [71]. Chen et al. [72] 
revealed that routine treatment combined with 
Danhong injection could reduce plasma levels of 
hypersensitive C-reactive protein (hs-CRP) and 
homocysteine, thus improving vascular endothelial 
function and relieving clinical symptoms of patients. 
Tongxinluo capsule can effectively reduce the levels 
of serum TNF-α, IL-1, and IL-6 in CMVD patients, 
increase the level of serum IL-10, inhibit the body's 
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inflammatory response, and thus improve the clinical 
symptoms of patients [19]. Shexiang Baoxin pills 
combined with conventional WM have a significant 
effect on patients with angina pectoris of CAD, which 
can effectively reduce the levels of IL-6 and hs-CRP 
and inhibit the inflammatory response of patients 
[33]. Xuefu Zhuyu decoction, compound Danshen 
dripping pills, and Yindan Xinnaotong soft capsule 
can effectively improve the clinical symptoms of 
angina patients, and reduce the levels of serum 
inflammatory factors hs-CRP, IL-6, IL-1β, and TNF-α 
[36, 73, 74]. 

Reduce oxidative stress 
CMVD is caused by the interaction of multiple 

factors and multiple mechanisms, among which 
oxidative stress is considered to be one of the main 
mechanisms. Under oxidative stress, the production 
of oxygen free radicals increases, triggering 
mitochondrial dysfunction, calcium overload, DNA 
damage, and myocardial membrane lipid peroxida-
tion, which can eventually lead to cell death [75]. A 
large amount of ROS is produced during cell ischemia 
and hypoxia. When it exceeds the antioxidant 
capacity of the body, it can lead to lipid peroxidation 
of vascular endothelial cells, gradually peeling away 
from blood vessels, resulting in exposed collagen 
fibers under the endothelium, activating the endo-
genous coagulation system, and further causing 
platelet activation, up-regulation of adhesion factors, 
fibrin aggregation, a decrease of plasmin activity, and 
formation of microthrombus. These changes aggra-
vate local ischemia and form a vicious cycle, resulting 
in CMVD [76]. Yindan Xinnaotong soft capsule after 
acute myocardial infarction (AMI) emergency PCI can 
significantly reduce the level of malondialdehyde 
(MDA) and lipid peroxide (LPO), and increase the 
superoxide dismutase (SOD) level. The oxidative 
stress index of the body can be effectively improved, 
the oxidative stress injury can be alleviated, and then 
the myocardial perfusion of patients can be improved 
and the coronary blood flow reserve function can be 
enhanced [77]. Tongxinluo capsule combined with 
routine WM treatment in patients with no-reflow after 
PCI can reduce serum MDA level, increase SOD level, 
inhibit oxidative stress, improve myocardial micro-
perfusion, and improve cardiac function indicators, 
and thus improve the prognosis of patients [78]. Gu et 
al. [73] clinical research found that Compound 
Danshen dripping pills could reduce the serum levels 
of LPO, SOD, and MDA in patients with angina 
pectoris of CAD, reduce the oxidative stress damage 
of the body, and improve the clinical symptoms of 
angina pectoris patients. Based on conventional WM 
treatment, Qishen Yiqi dripping pills can further 

reduce serum SOD, advanced glycation end products, 
MDA, advanced oxidation protein products oxidative 
stress indexes, reduce the oxidative stress injury of the 
body, and then relieve the clinical symptoms of 
myocardial ischemia, chest tightness, palpation and 
so on in CAD patients, improve the prognosis of 
patients [79]. 

Promote angiogenesis 
The decreased number of myocardial capillaries 

is one of the important determinants of CFR. 
Angiogenesis can effectively improve CMVD by 
increasing blood supply capacity, restoring cardiac 
function, and improving hemodynamics. Zhang et al. 
[80] found that Xuefu Zhuyu decoction could 
up-regulate the expression of vascular endothelial 
growth factor (VEGF) protein, increase the number of 
endothelial cells in ischemic myocardium, increase 
myocardial microvascular density, and promote 
angiogenesis in rats with acute myocardial ischemia. 
Chen et al. [81] found that Shexiang Baoxin pills 
promoted angiogenesis by up-regulating VEGF level 
in CAD patients. Clinical studies have found that 
based on conventional WM treatment, the combined 
application of Shexiang Baoxin pills can effectively 
reduce the levels of related hemorheological indexes 
such as fibrin, plasma viscosity, and whole blood 
viscosity in CAD patients, improve the levels of 
serum angiogenesis factors NO, NOS and VEGF, and 
further promote the establishment of coronary 
collateral circulation, reduce the incidence frequency 
and shorten the duration of CAD[82]. Zhang et al. [83] 
found that Shexiang Baoxin pills regulated endo-
thelial cell function and signal transduction pathway 
by activating macrophages, promoting human 
umbilical vein endothelial cell proliferation and 
migration and tubule formation, angiogenesis factor 
mRNA and protein expression, and promoted 
angiogenesis. Shexiang Tongxin dropping pills clould 
alleviate cardiac dysfunction in rats with CMD caused 
by ligation of the left anterior descending branch by 
inducing M2 macrophage polarization to promote 
angiogenesis in ischemic myocardium [84]. Vascular 
growth factors such as VEGF and basic fibroblast 
growth factor (bFGF) are helpful to increase vascular 
permeability, angiogenesis and intravascular homeo-
stasis. Zhang et al. [85] found that Qishen Yiqi 
dripping pills could increase the vascular density of 
the left ventricle and reduce the infarct area by 
increasing the protein expression levels of VEGF and 
bFGF and mRNA level of platelet-derived growth 
factor-B in myocardial tissue of myocardial infarction 
rats. 
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Improve hemorheology 
Sustained hemodynamic abnormalities can lead 

to structural damage of microvessels, increased 
vascular walls permeability, capillary leakage, 
basement membrane damage and secondary thicken-
ing, vascular cavity stenosis or even occlusion, 
microthrombus formation, microcirculation ischemia, 
hypoxia, and then lead to organ dysfunction. The 
hemorheological parameters are closely related to the 
severity of CAD, and the improvement of various 
hemorheological parameters such as high viscosity 
can improve coronary blood flow. Li et al. [86] 
observed the influence of Qishen Yiqi dropping pills 
on hemorheology in elderly cardiovascular and 
cerebrovascular diseases patients, and confirmed that 
oral administration of Qishen Yiqi dropping pills 
based on the treatment of the primary disease could 
significantly reduce hemorheology indexes such as 
whole blood low shear viscosity, whole blood high 
shear viscosity, plasma viscosity, and hematocrit, and 
it is safe and effective. Huang et al. [87] studied the 
effects of the Compound Danshen dripping pills on 
hemorheology, blood lipid, and inflammatory 
response transmitters in elderly CAD patients. The 
results showed that Compound Danshen dropping 
pills combined with conventional WM could not only 
regulate lipid metabolism and reduce the inflam-
matory reaction, but also improve hemorheological 
indexes such as whole blood high shear viscosity, 
whole blood low shear viscosity, plasma viscosity, 
hematocrit, and erythrocyte sedimentation rate (ESR), 
and the efficacy is better than that of conventional 
WM alone. Xue et al. [63] found that Shexiang Baoxin 
pills combined with Nicodil could significantly 
improve cardiac function and hemodynamic indexes 
such as whole blood viscosity (high shear value, low 
shear value), plasma specific viscosity, and platelet 
adhesion rate in patients with coronary microcircu-
lation dysfunction in myocardial infarction. 
Compared with WM alone, Xuefu Zhuyu decoction 
on the basis of conventional WM treatment can 
significantly improve the hemodynamics, reduce 
myocardial ischemia and improve clinical symptoms 
such as angina [74]. 

Conclusion and perspectives 
With the rapid development of evidence-based 

medicine and coronary interventional techniques, the 
clinical significance of CMVD has received increasing 
attention. CMVD has a complex etiology and patho-
genesis, its treatment remains limited to improving 
lifestyle, controlling the traditional risk factors for 
atherosclerosis, and relieving myocardial ischemia. 
There are currently no large sample randomized 
clinical trials using cardiovascular events as the 

assessed endpoint and CMVD as the study subject. 
Therefore, it is unclear which therapy option can 
lower the rate of cardiovascular events in CMVD. 
And modern medicine still lacks an effective 
treatment for CMVD. 

In recent years, the understanding of CMVD in 
TCM has been considerably advanced, and numerous 
clinical types of research have been conducted. The 
available clinical evidence suggests that treatment for 
CMVD with TCM has been shown to reduce the 
attack times of angina pectoris, shorten the duration 
of angina pectoris attacks, prolong the duration of 
treadmill exercise, reduce the dosage of nitroglycerin, 
ameliorate TCM syndrome, improve cardiac function, 
improve exercise tolerance and quality of life, reduce 
mortality and rehospitalization rates, and improve 
long-term prognosis, etc. But there is a lack of 
evidence-based suggestions for the Diagnosis and 
Treatment of CMVD with integrated Chinese and 
WM. This paper systematically summarizes the 
clinical evidence of proprietary TCM for the treatment 
of coronary microvascular disease recommended by 
the Expert Consensus on the Diagnosis and Treatment 
of CMVD with integrated Chinese and WM, however, 
few high-quality evidence-based clinical studies fit 
the criteria, and several of the outcome indicators are 
not yet supported by sufficient evidence-based 
evidence. The ultimate level of evidence and the 
severity of the recommendation were impacted by 
some of the included studies' confusing statements of 
sample size estimation, random assignment conceal-
ment strategies, blinded designs, and shedding rates. 
Future clinical studies on CMVD treatment with TCM 
should be conducted in large-sample, multicenter 
randomized clinical trials with cardiovascular events 
as the observed endpoint, to test the possibility of 
developing new drugs and therapies specifically 
targeting CMVD to improve clinical endpoints and to 
establish treatments with evidence-based medical 
evidence. TCM has multi-target and multi-path 
therapeutic characteristics, and certain results have 
been achieved so far, as research advances, it is 
thought that TCM offers enormous potential for 
CMVD prevention and therapy. 

Abbreviations 
CMVD: Coronary microvascular disease; TCM: 

traditional Chinese medicine; WM: Western Medicine; 
CFR: coronary flow reserve; MACE: major adverse 
cardiovascular events; COVADIS: Coronary Vasomo-
tion Disorders International Study Group; ESC: 
European Society of Cardiology; AHA: American 
Heart Association; MINOCA: myocardial infarction 
with no-obstructive coronary arteries; EAPCI: 
European Association of Percutaneous Cardiovas-



Int. J. Med. Sci. 2023, Vol. 20 

 
https://www.medsci.org 

1035 

cular Interventions; INOCA: Ischemia and No 
Obstructive Coronary Artery Disease; IMR: index of 
microvascular resistance; CPMs: Chinese patent 
medicines; PCI: percutaneous coronary intervention; 
CTA: coronary computed tomography angiography; 
OCAD: obstructive coronary artery disease; CAD: 
coronary artery disease; CMD: coronary microvas-
cular dysfunction; TIMI: thrombolysis in myocardial 
infarction; FFR: fractional flow reserve; SPECT: 
single-photon emission computed tomography; MRI: 
magnetic resonance imaging; STEMI: ST-elevation 
acute myocardial infarction; LVEF: left ventricular 
ejection fraction; CMECs: cardiac microvascular 
endothelial cells; H/R: hypoxia/reoxygenation; I/R: 
ischemia/reperfusion; ET-1: endothelin-1; NO: nitric 
oxide; FMD: flow-mediated vasodilation; CRP: 
C-reactive protein; hs-CRP: hypersensitive C-reactive 
protein; AMI: acute myocardial infarction; MDA: 
malondialdehyde; LPO: lipid peroxide; SOD: 
superoxide dismutase; VEGF: vascular endothelial 
growth factor; bFGF: basic fibroblast growth factor. 

Acknowledgments 
This work was supported by the National 

Natural Science Foundation of China (no. 82174326), 
the Innovation Team and Talents Cultivation Program 
of the National Administration of Traditional Chinese 
Medicine (No: ZYYCXTD-C-202203), the “Innovation 
Team Development Plan” of the Ministry of 
Education-Research on the prevention and treatment 
of cardiovascular diseases in traditional Chinese 
medicine (no. IRT_16R54), the Tianjin Research 
Innovation Project for Postgraduate Students (no. 
2021YJSB294), and the Graduate Research Innovation 
Project of Tianjin University of Traditional Chinese 
Medicine (no. YJSKC-20211012). 

Author Contributions 
Zhihua Yang, Yangxi Liu, and Zhihui Song 

wrote the manuscript. Yujian Fan, Shanshan Lin, 
Zhao Ge, and Shaoling Feng performed the literature 
search, selected relevant articles, and interpreted data; 
Zhihua Yang, Yu Liu, and Yingfei Bi revised the 
manuscript; Yi Wang, Xianliang Wang, and Jingyuan 
Mao designed and supervised this work. All authors 
have read and approved the final submission. 

Competing Interests 
The authors have declared that no competing 

interest exists. 

References 
1. Zhang Y, Chen YD, Fu XH, Chen WQ, Li DD, Gu XS, et al. Chinese expert 

consensus on the diagnosis and treatment of coronary microvascular disease 
Chinese Circulation Journal. 2017; 32: 421-30. 

2. Wang ZJ, Zhang LL, Elmariah S, Han HY, Zhou YJ. Prevalence and Prognosis 
of Nonobstructive Coronary Artery Disease in Patients Undergoing Coronary 

Angiography or Coronary Computed Tomography Angiography: A 
Meta-Analysis. Mayo Clin Proc. 2017; 92: 329-46. 

3. Gdowski MA, Murthy VL, Doering M, Monroy-Gonzalez AG, Slart R, Brown 
DL. Association of Isolated Coronary Microvascular Dysfunction with 
Mortality and Major Adverse Cardiac Events: A Systematic Review and 
Meta-Analysis of Aggregate Data. J Am Heart Assoc. 2020; 9: e014954. 

4. Mileva N, Nagumo S, Mizukami T, Sonck J, Berry C, Gallinoro E, et al. 
Prevalence of Coronary Microvascular Disease and Coronary Vasospasm in 
Patients with Nonobstructive Coronary Artery Disease: Systematic Review 
and Meta-Analysis. J Am Heart Assoc. 2022; 11: e023207. 

5. Taqueti VR, Solomon SD, Shah AM, Desai AS, Groarke JD, Osborne MT, et al. 
Coronary microvascular dysfunction and future risk of heart failure with 
preserved ejection fraction. Eur Heart J. 2018; 39: 840-9. 

6. Murthy VL, Naya M, Taqueti VR, Foster CR, Gaber M, Hainer J, et al. Effects of 
sex on coronary microvascular dysfunction and cardiac outcomes. Circulation. 
2014; 129: 2518-27. 

7. Lee SH, Shin D, Lee JM, van de Hoef TP, Hong D, Choi KH, et al. Clinical 
Relevance of Ischemia with Nonobstructive Coronary Arteries According to 
Coronary Microvascular Dysfunction. J Am Heart Assoc. 2022; 11: e025171. 

8. Lee JM, Jung JH, Hwang D, Park J, Fan Y, Na SH, et al. Coronary Flow Reserve 
and Microcirculatory Resistance in Patients with Intermediate Coronary 
Stenosis. J Am Coll Cardiol. 2016; 67: 1158-69. 

9. Ong P, Camici PG, Beltrame JF, Crea F, Shimokawa H, Sechtem U, et al. 
International standardization of diagnostic criteria for microvascular angina. 
Int J Cardiol. 2018; 250: 16-20. 

10. Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E, Funck-Brentano C, et 
al. 2019 ESC Guidelines for the diagnosis and management of chronic 
coronary syndromes. Eur Heart J. 2020; 41: 407-77. 

11. Tamis-Holland JE, Jneid H, Reynolds HR, Agewall S, Brilakis ES, Brown TM, 
et al. Contemporary Diagnosis and Management of Patients with Myocardial 
Infarction in the Absence of Obstructive Coronary Artery Disease: A Scientific 
Statement from the American Heart Association. Circulation. 2019; 139: 
e891-e908. 

12. Kunadian V, Chieffo A, Camici PG, Berry C, Escaned J, Maas A, et al. An 
EAPCI Expert Consensus Document on Ischaemia with Non-Obstructive 
Coronary Arteries in Collaboration with European Society of Cardiology 
Working Group on Coronary Pathophysiology & Microcirculation Endorsed 
by Coronary Vasomotor Disorders International Study Group. Eur Heart J. 
2020; 41: 3504-20. 

13. Chen H, Gong T, Wang XX, Sun Y. Chinese multidisciplinary expert 
consensus on the clinical diagnosis and treatment of microvascular diseases. 
Chinese Circulation Journal. 2020; 35: 1149-65. 

14. Yang Z, Lin S, Liu Y, Ren Q, Ge Z, Wang C, et al. Traditional chinese medicine 
in coronary microvascular disease. Front Pharmacol. 2022; 13: 929159. 

15. Lin Q, Wu ZG, Zhang LJ, Huo Y. Expert consensus on diagnosis and treatment 
of coronary microvascular disease with integrated traditional and western 
medicine. Chinese Journal of Integrative Medicine on Cardio-Cerebrovascular 
Disease. 2022; 20: 3841-50. 

16. Fang YY, Hu ZQ, Wu G, Wei X. Effect analysis of Tongxinluo capsule on the 
treatment of the cardiac syndrome X in patients complicating diabetes. 
Chinese Journal of Difficult and Complicated Cases. 2018; 17: 325-8. 

17. Qin G, Jia YP, Lv JY. Effect of Tongxinluo capsule combined with Nicorandil 
and Simvastatin on coronary slow blood flow. Chinese Journal of Integrative 
Medicine on Cardio-Cerebrovascular Disease. 2017; 15: 2807-10. 

18. Cheng F. Combined Naoxintong Capsule treatment of 62 cases of cardiac 
syndrome X. Chinese Traditional Patent Medicine. 2011; 33: 2041-3. 

19. Lv XL, Zhao ZQ, Feng Z, Q., Feng JY, gu HM. Effects of Tongxinluo capsule on 
endothelial function and inflammatory factors in patients with cardiac 
syndrome X. Journal of Clinical Medicine in Practice. 2014; 18: 135-6. 

20. Lu H, Ma RR. Clinical observation on the therapeutic effect of Tongxinluo 
capsule on patients with cadiac X-syndrome complicated by abnormality of 
coronary artery flow reserve. Chinese Journal of Difficult and Complicated 
Cases. 2007: 655-7. 

21. Lu XH, Li X, Chen XF, Wang JH, Lu XL. Evaluation of Qishen Yiqi Dropping 
Pills combined with Nicorandil in the treatment of coronary artery 
microangiopathy. Chinese Remedies & Clinics. 2020; 20: 3276-8. 

22. Dai QQ, Shi ZF, Hu JY, Han SJ, Zhong CM, Guan MK, et al. [Meta-analysis of 
effect of Qishen Yiqi Dripping Pills combined with Western medicine on 
adverse cardiovascular events and quality of life after percutaneous coronary 
intervention]. Zhongguo Zhong Yao Za Zhi. 2021; 46: 1498-510. 

23. Gong YM, Si L, Guo XJ, Zhang M, Song W, Zhao B, et al. Curative effect and 
clinical safety of Shexiang Tongxin dropping Pills for microvascular angina 
Chinese Journal of Evidence-Based Cardiovascular Medicine. 2021; 13: 
577-9+83. 

24. Liu JP, Liao HC, Liu L, Zhong SG, Xiao C. Clinical observation of the 
therapeutic effect of Shexiang Tongxin drop pills on patients with cardiac X 
syndrome. China Medicine and Pharmacy. 2018; 8: 231-3. 

25. Pan J, Zhou JM, Wang XM, Zuo KN, Wang ZH, Lu SQ, et al. [Meta-analysis of 
efficacy and safety of Shexiang Tongxin Dripping Pills combined with 
conventional therapy of coronary heart disease]. Zhongguo Zhong Yao Za Zhi. 
2021; 46: 2325-32. 

26. Sun QL. Clinical effect of Shexiang Baoxin pill on patients with 
hyperlipidemia and cardiac syndrome X. Guide of China Medicine. 2021; 19: 
134-5. 



Int. J. Med. Sci. 2023, Vol. 20 

 
https://www.medsci.org 

1036 

27. Qin HF, Liu XC, Xing DM, Zhang LT. Clinical observation of Shexiang Baoxin 
Pill in the treatment of microvascular angina pectoris Journal of Medical 
Forum. 2017; 38: 147-8. 

28. Chen BZ, Feng MJ, Chang FY, Sun ZG, Zhang Y, Feng ZR, et al. Effect of 
Shexiang Baoxin Pill on vascular endothelial function in patients with 
coronary artery microcirculation disorder Chinese Journal of Integrative 
Medicine on Cardio-Cerebrovascular Disease. 2022; 20: 182-4. 

29. Duan HY. Comparison of Nicorandil and Compound Danshen Dropping Pills 
in the Treatment of Microvascular Angina Pectoris. Cardiovascular Disease 
Electronic Journal of Integrated Traditional Chinese and Western Medicine. 
2017; 5: 15+8. 

30. Chen RH, Wang DH. Clinical study on Suxiao Jiuxin pills in treating cardiac 
syndrome X. Chinese Community Doctors. 2012; 28: 15. 

31. Peng DG. Observation on therapeutic effect of Yindan Xinnaotong soft capsule 
on cardiac syndrome X. Chinese Journal of Integrative Medicine on 
Cardio-Cerebrovascular Disease. 2011; 9: 746-7. 

32. Shen Z, Chen T, Deng B, Fan M, Hua J, Zhang M, et al. Effects on Suxiao Jiuxin 
Pills in the Treatment of Patients with Acute Coronary Syndrome Undergoing 
Early Percutaneous Coronary Intervention: A Multicenter Randomized 
Double-Blind Placebo-Controlled Trial. J Altern Complement Med. 2020; 26: 
1055-63. 

33. Liu XH. The effect of Shexiang Baoxin pills combined with conventional 
western medicine in the treatment of 50 cases of patients with coronary heart 
disease and angina pectoris and on serum IL-6, hs-CRP levels. Shanghai 
Medical & Pharmaceutical Journal. 2016; 37: 40-3. 

34. Bai YH, Cheng Y, Ren QX, Wang Y, Cao B. Effect of Shexiangbaoxin pills 
combined with nicorandil on microcirculation resistance index in patients 
with coronary microcirculation disorder. Chinese Journal of Difficult and 
Complicated Cases. 2022; 21: 119-23+29. 

35. Shen SX, Zhao ZL, Wang SB, Du JJ, Ding SK, Wang LX, et al. Clinical analysis 
of the effect of Shexiang Baoxin pills combined with cardiac rehabilitation on 
coronary slow blood flow. Chinese Journal of Integrative Medicine on 
Cardio-Cerebrovascular Disease. 2021; 19: 1810-3. 

36. Wang Z, Xin D, Peng K, Wang Q, Li D. Effect of Yindan Xinnaotong soft 
capsule on coronary microcirculation function in microvascular angina 
patients with slow-flow coronary artery. Chinese Journal of Integrated 
Traditional and Western Medicine. 2019; 39: 418-22. 

37. Cheng L, Liu Y, Sun XB. The Clinical Efficacy of Yindanxinnaotong Soft 
Capsule in the Treatment of Stroke and Angina Pectoris: A Meta-Analysis. 
Evidence-based complementary and alternative medicine: eCAM. 2017; 2017: 
2060549. 

38. Li P, Mao L, Chen RL. Observation on therapeutic effect of Shexiang Baoxin 
Pills on patients with cardiac syndrome X. Chinese Journal of Integrative 
Medicine on Cardio-Cerebrovascular Disease. 2009; 7: 88-9. 

39. Chen YJ, Huang XB, Chen WQ, Wang NQ, Zhu YY. Clinical observation of 
Xuefu Zhuyu capsule on prevention and treatment of cardiac syndrome X. 
Beijing Journal of Traditional Chinese Medicine. 2012; 31: 403-5. 

40. Wei J, Liu S, Wang X, Li B, Qiao L, Wang Y, et al. Efficacy and Safety of 
Shexiang Baoxin Pill for Coronary Heart Disease after Percutaneous Coronary 
Intervention: A Systematic Review and Meta-analysis. Evidence-based 
complementary and alternative medicine: eCAM. 2021; 2021: 2672516. 

41. Ma Y, Yang Y. Clinical study of wide chest aerosol in the treatment of coronary 
slow blood flow Chinese Journal of Integrative Medicine on 
Cardio-Cerebrovascular Disease. 2021; 19: 3738-40. 

42. Yang QN, Bai RN, Dong GJ, Ge CJ, Zhou JM, Huang L, et al. Effect of 
Kuanxiong Aerosol () on Patients with Angina Pectoris: A Non-inferiority 
Multi-center Randomized Controlled Trial. Chin J Integr Med. 2018; 24: 336-42. 

43. Run JM, Zhang SY, Su YJ, Li J, Yan LQ, Yuan BM. Clinical study of Tongmai 
Yangxin pills in the treatment of female primary stable microvascular angin. 
China Medical Herald. 2022; 19: 145-8. 

44. Pang WT, Zhang JH, Zhai JB, Yang FW, Jin XY, Ji ZC, et al. [Tongmai Yangxin 
Pills in treatment for angina pectoris of coronary heart disease: a systematic 
review of randomized clinical trails]. Zhongguo Zhong Yao Za Zhi. 2019; 44: 
2390-6. 

45. Chen R, Chen T, Wang T, Dai X, Meng K, Zhang S, et al. Tongmai Yangxin pill 
reduces myocardial no-reflow by regulating apoptosis and activating 
PI3K/Akt/eNOS pathway. J Ethnopharmacol. 2020; 261: 113069. 

46. Liang C, Tang XS, Ren YS, Sun CB, Wu ZG. Improvement of clinical symptoms 
and mechanism of Danshen Tablets in patients with cardiac syndrome X. 
Shanghai Medical Journal. 2007: 367-8. 

47. Zhang HT, Jia ZH, Zhang J, Ye ZK, Yang WX, Tian YQ, et al. No-reflow 
protection and long-term efficacy for acute myocardial infarction with 
Tongxinluo: a randomized double-blind placebo-controlled multicenter 
clinical trial (ENLEAT Trial). Chin Med J (Engl). 2010; 123: 2858-64. 

48. Hui JQ, Yuan R, Li PQ, Xin QQ, Miao Y, Shen XX, et al. Efficacy and Safety of 
Different Courses of Tongxinluo Capsule as Adjuvant Therapy for Coronary 
Heart Disease after Percutaneous Coronary Intervention: A Systematic Review 
and Meta-Analysis of Randomized Controlled Trials. Journal of clinical 
medicine. 2022; 11. 

49. Zhang XY. Effect of Compound Danshen Dropping pills on myocardial 
microcirculation in patients without reflows after PCI. Guangming Journal of 
Chinese Medicine. 2019; 34: 3613-5. 

50. Li C, Li Q, Xu J, Wu W, Wu Y, Xie J, et al. The Efficacy and Safety of 
Compound Danshen Dripping Pill Combined with Percutaneous Coronary 

Intervention for Coronary Heart Disease. Evidence-based complementary and 
alternative medicine: eCAM. 2020; 2020: 5067137. 

51. Gonzalez-Montero J, Brito R, Gajardo AI, Rodrigo R. Myocardial reperfusion 
injury and oxidative stress: Therapeutic opportunities. World J Cardiol. 2018; 
10: 74-86. 

52. Chung JH, Lee KE, Park JW, Shin ES. Coronary microvascular disease and 
clinical prognosis in deferred lesions: The index of microcirculatory resistance. 
Clin Hemorheol Microcirc. 2019; 71: 137-40. 

53. Godo S, Suda A, Takahashi J, Yasuda S, Shimokawa H. Coronary 
Microvascular Dysfunction. Arteriosclerosis, thrombosis, and vascular 
biology. 2021; 41: 1625-37. 

54. Crea F, Camici PG, Merz CNB. Coronary microvascular dysfunction: an 
update. Eur Heart J. 2014; 35: 1101-+. 

55. Li XD, Yang YJ, Geng YJ, Jin C, Hu FH, Zhao JL, et al. Tongxinluo reduces 
myocardial no-reflow and ischemia-reperfusion injury by stimulating the 
phosphorylation of eNOS via the PKA pathway. Am J Physiol Heart Circ 
Physiol. 2010; 299: H1255-61. 

56. Cui HH, Li XD, Li N, Qi K, Li Q, Jin C, et al. Induction of Autophagy by 
Tongxinluo Through the MEK/ERK Pathway Protects Human Cardiac 
Microvascular Endothelial Cells from Hypoxia/Reoxygenation Injury. Journal 
of cardiovascular pharmacology. 2014; 64: 180-90. 

57. Pan CS, Yan L, Lin SQ, He K, Cui YC, Liu YY, et al. QiShenYiQi Pills 
Attenuates Ischemia/Reperfusion-Induced Cardiac Microvascular 
Hyperpermeability Implicating Src/Caveolin-1 and RhoA/ROCK/MLC 
Signaling. Front Physiol. 2021; 12. 

58. Monti LD, Piatti PM. Role of endothelial dysfunction and insulin resistance in 
angina pectoris and normal coronary angiogram. Herz. 2005; 30: 48-54. 

59. Wang GR, Zhu Y, Halushka PV, Lincoln TM, Mendelsohn ME. Mechanism of 
platelet inhibition by nitric oxide: In vivo phosphorylation of thromboxane 
receptor by cyclic GMP-dependent protein kinase. P Natl Acad Sci USA. 1998; 
95: 4888-93. 

60. Wang ZQ, Li Y, Xiao WL. Effect of Tongxinluo capsule on the vascular 
endothelial function in patients with coronary slow flow. China Journal of 
Traditional Chinese Medicine and Pharmacy. 2014; 29: 2034-6. 

61. Qi K, Li LJ, Li XD, Zhao JL, Wang Y, You SJ, et al. Cardiac Microvascular 
Barrier Function Mediates the Protection of Tongxinluo against Myocardial 
Ischemia/Reperfusion Injury. Plos One. 2015; 10. 

62. Dong CY, Chen HY, Li Y. Clinical efficacy of compound salvia miltiorrhiza 
dropping pills combined with tegrenol in the treatment of angina pectoris 
after PCI of coronary heart disease. Chinese Journal of Integrative Medicine on 
Cardio-Cerebrovascular Disease. 2022; 20: 292-4. 

63. Xue ZM, Li YC, Yang YL, An L. Effects of Shexiang Baoxin pill and Nicordilon 
cardiac function and hemodynamics in patients with coronary 
microcirculation disorder after myocardial infarction. Chinese Journal of Coal 
Industry Medicine. 2020; 23: 70-4. 

64. Marroquin OC, Kip KE, Mulukutla SR, Ridker PM, Pepine CJ, Tjandrawan T, 
et al. Inflammation, endothelial cell activation, and coronary microvascular 
dysfunction in women with chest pain and no obstructive coronary artery 
disease. Am Heart J. 2005; 150: 109-14. 

65. Masi S, Rizzoni D, Taddei S, Widmer RJ, Montezano AC, Luscher TF, et al. 
Assessment and pathophysiology of microvascular disease: recent progress 
and clinical implications. Eur Heart J. 2021; 42: 2590-604. 

66. Gurzau D, Sitar-Taut A, Caloian B, Gusetu G, Comsa H, Fringu F, et al. The 
Role of IL-6 and ET-1 in the Diagnosis of Coronary MicroVascular Disease in 
Women. J Pers Med. 2021; 11. 

67. Chae WR, Nuebel J, Baumert J, Gold SM, Otte C. Association of depression 
and obesity with C-reactive protein in Germany: A large nationally 
representative study. Brain Behav Immun. 2022; 103: 223-31. 

68. Recio-Mayoral A, Rimoldi OE, Camici PG, Kaski JC. Inflammation and 
Microvascular Dysfunction in Cardiac Syndrome X Patients Without 
Conventional Risk Factors for Coronary Artery Disease. Jacc-Cardiovasc Imag. 
2013; 6: 660-7. 

69. Tong DC, Whitbourn R, MacIsaac A, Wilson A, Burns A, Palmer S, et al. 
High-Sensitivity C-Reactive Protein Is a Predictor of Coronary Microvascular 
Dysfunction in Patients with Ischemic Heart Disease. Front Cardiovasc Med. 
2018; 4. 

70. Aryan Z, Ghajar A, Faghihi-Kashani S, Afarideh M, Nakhjavani M, 
Esteghamati A. Baseline High-Sensitivity C-Reactive Protein Predicts 
Macrovascular and Microvascular Complications of Type 2 Diabetes: A 
Population-Based Study. Ann Nutr Metab. 2018; 72: 287-95. 

71. Wenzl FA, Ambrosini S, Mohammed SA, Kraler S, Luscher TF, Costantino S, et 
al. Inflammation in Metabolic Cardiomyopathy. Front Cardiovasc Med. 2021; 
8. 

72. Chen B, Liu H, Zhang YJ, Ma ZH, Tao JP, Hu Y, et al. Effect of Danhong 
Injection on the levels of plasma hs-CRP and Hcy and clinical efficacy in 
patients with microvascular angina pectoris. Chinese Journal of Integrative 
Medicine on Cardio-Cerebrovascular Disease. 2018; 16: 2116-8. 

73. Gu J, Hao JY. Effect of Compound Danshen Dropping pills on angina pectoris 
patients with coronary heart disease and Its influence on inflammatory factors 
and oxidative stress Index. Chinese and Foreign Medical Research. 2021; 19: 
1-3. 

74. Zhu W. Efficacy of Xuefu Zhuyu decoction for microvascular angina pectoris 
and its effect on vascular endothelial function Shaanxi Journal of Traditional 
Chinese Medicine. 2019; 40: 46-8. 



Int. J. Med. Sci. 2023, Vol. 20 

 
https://www.medsci.org 

1037 

75. Sabbatino F, Conti V, Liguori L, Polcaro G, Corbi G, Manzo V, et al. Molecules 
and Mechanisms to Overcome Oxidative Stress Inducing Cardiovascular 
Disease in Cancer Patients. Life-Basel. 2021; 11. 

76. Sheng J, Meng QF, Yang ZZ, Guan JL, Zhao Y, Zhang JD, et al. Identification of 
cryptotanshinone from Tongmai to inhibit thrombosis in zebrafish via 
regulating oxidative stress and coagulation cascade. Phytomedicine. 2020; 76. 

77. Song FC, Wang Y, Zhang H. Effects of Yindan Xinnaotong soft capsule on 
oxidative stress indexes and the expression levels of miR-29b and miR-424 in 
patients with acute myocardial infarction after emergency percutaneous 
coronary intervention. Clinical Research and Practice. 2022; 7: 117-20. 

78. He N, Li mX, Zhang Q, Xu F, Zhang CF, Song D. Effects of Tongxinluo capsule 
on myocardial microperfusion in patients free of reflow after PCI and 
long-term efficacy and safety. Clinical Focus. 2021; 36: 129-33. 

79. Chang CL, Zhang L. Effect of Qishen Yiqi dripping pills combined with 
Ticagrelor on plasma visfatin level and serum oxidative stress markers in 
patients with coronary heart disease. Drug Evaluation Research. 2019; 42: 
917-20. 

80. Zhang QY, Wang QL, Su JF, Deng BX, Cai GX, Li Y. Angiogenesis effects of 
Xuefu Zhuyu decoction and VEGF protein expression of rats with acute 
myocardial ischemia Chinese Journal of Information on Traditional Chinese 
Medicine. 2011; 18: 53-4. 

81. Chen YQ, Zhuang MR, Li CL, Zhang WC. Effect of Shexiang Baoxin pills on 
hemorheology and angiogenesis in patients with coronary heart disease and 
its mechanism. World Journal of Integrated Traditional and Western 
Medicine. 2020; 15: 666-9. 

82. Huang DY, Wei WJ. Effect of Shexiang Baoxin pills on hemorheology and 
angiogenesis in patients with coronary heart disease and its mechanism. 
Liaoning Journal of Traditional Chinese Medicine. 2020; 47: 118-20. 

83. Zhang JG, Cui QF, Zhao YR, Guo RN, Zhan CS, Jiang P, et al. Mechanism of 
angiogenesis promotion with Shexiang Baoxin Pills by regulating function and 
signaling pathway of endothelial cells through macrophages. Atherosclerosis. 
2020; 292: 99-111. 

84. Lu XY, Yao JK, Li CX, Cui LW, Liu YZ, Liu XN, et al. Shexiang Tongxin 
Dropping Pills Promote Macrophage Polarization-Induced Angiogenesis 
Against Coronary Microvascular Dysfunction via PI3K/Akt/mTORC1 
Pathway. Frontiers in Pharmacology. 2022; 13. 

85. Zhang L, Wang Y, Yu LY, Liu L, Qu HB, Wang Y, et al. QI-SHEN-YI-QI 
accelerates angiogenesis after myocardial infarction in rats. Int J Cardiol. 2010; 
143: 105-9. 

86. Li JB, Bai M. Effect of Qishen Yiqi Dropping pills on hemorheology in elderly 
patients with cardiovascular and cerebrovascular diseases. Practical Journal of 
Cardiac Cerebral Pneumal and Vascular Disease. 2012; 20: 143. 

87. Huang XX, Lin ZH, Li HT, Li B, Wang S, Wang YD. Effects of compound 
Danshen Dripping pills on hemorheology, blood lipid and inflammatory 
factors in elderly patients with coronary heart disease. World Chinese 
Medicine. 2020; 15: 2438-42. 

 


