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Introduction

The World Health Organization's 2022 Global Health Estimates
Report points out that 73.6% of global deaths in 2019 were attributed to
non-communicable diseases, with coronary heart disease (CHD) being the
leading cause accounted for 16% of all deaths globally. In the United States,
approximately one in seven deaths are attributed to coronary heart disease
(CHD), and the direct and indirect costs for treating CHD exceed $200 billion,
with this medical burden continuing to rise. The 2024 Report of China
Cardiovascular Health and Disease indicates that the number of CHD patients in
China reached 11.39 million, with annual CHD deaths 2 million. Current
treatments, such as lipid-lowering and antiplatelet therapies are the primary
treatment approaches for preventing and managing CHD. However, the residual
risk of cardiovascular events remains high.

Based on the theory of blood stasis syndrome (BSS) in Traditional Chinese
medicine (TCM), the main pathological process of CHD, such as thrombosis,
platelet activation, and vascular stenosis, are relative to BSS. Regardless of
deficiency (“Xu”) or excess (“Shi”) in CHD, "stagnation of heart vessels, and pain
due to obstruction" is always important etiology and pathogenesis. Our research
team firstly advocated the use of blood-activating and stasis-resolving (BASR)
prescriptions for treating angina pectoris and myocardial infarction in CHD,
which resulted in a significant improvement in clinical efficacy compared to
previous treatments. Moreover, the mechanisms of BASR prescriptions were
elucidated from the molecular levels of blood rheology, platelet function and
cellular bioactive factors, therefore BASR was the main therapy for CHD in TCM
clinical practice. Meanwhile, our research team was the first to use randomized,
double-blind, double-dummy, multi-center clinical study to evaluate the efficacy
and safety of BASR prescriptions in treating CHD, and significantly enhanced the
scientific level of clinical research in TCM.

BSS of CHD is the most active field in BSS research. Previous studies have
shown that BSS in CHD has particularities in clinical manifestations, physical and
chemical indicators, TCM syndrome characteristics, and syndrome evolution.
Therefore, studying on the diagnosis and efficacy evaluation criterion of BSS of
CHD based on the theory of disease-syndrome combination is of great
significance. Using modern epidemiological and etiological research approaches
in multi-center, large-sample real-world studies, the clinical characteristics and

syndrome evolution rules of BSS in CHD were observed; a pool of diagnostic
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indicators for BSS in CHD was constructed through literature research; the
weight of diagnostic indicators was determined through prospective,
multi-center, large-sample etiological studies to establish a diagnostic indicator
system for BSS in CHD; the diagnostic indicator system for BSS in CHD was
optimized through expert consultation and diagnostic tests; and the diagnostic
criteria were clinically validated using the methods of "verifying syndrome by
drug efficacy” and "verifying syndrome by therapeutic effectiveness" in
prospective, randomized controlled clinical studies. Finally, a sensitive, reliable,
and clinically practical diagnostic standard for BSS in CHD was established.

Because lack of international diagnostic guidelines for BSS in CHD, the
development of BSS and BASR research has been not only severely restricted and
which affected the objective evaluation of clinical efficacy of TCM for many
diseases with BSS as the main syndrome (such as cardiovascular or
cerebrovascular diseases), but the international cooperation in BASR research
has also been limited.

With the globalization of TCM, formulating international diagnostic
guidelines for BSS in CHD that meet the needs of modern clinical research is of
great significance for diagnosis and treatment of the diseases with BSS.

There were 16 experts from Hong Kong (China), Taiwan (China), Macao
(China), South Korea, the United States, the United Kingdom, Germany, Canada,
Australia, Singapore, and Malaysia invited as members of the guideline force
group. We revise and improve the Diagnostic Criterion for CHD with Blood Stasis
Syndrome according to the draft of Diagnostic Criterion for CHD with Blood
Stasis Syndrome. We extensively solicited opinions from experts at home and
abroad for reaching a consensus and developed this criterion. It is characterized
by concise diagnostic items, wide coverage, simple judgment, conformity to
clinical practice.

This document is mainly applicable to integrative medicine clinicians,
researchers, and graduate students.
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Diagnostic guidelines for Blood stasis syndrome in Coronary

heart disease

1 Scope

This document specifies the main indicators, secondary indicators, and
auxiliary indicators for the diagnosis of BSS in CHD.

This document is applicable to clinical practice and scientific research of BSS
in CHD.

2 Normative references

The contents of the following documents constitute indispensable
provisions of this document by means of normative references in the text. Where
a document is cited with a date, only the version corresponding to that date
applies to this document; where a document is cited without a date, the latest
version (including all change orders) applies to this document.

1986, China Society of Integrated Chinese and Western Medicine releases
Diagnostic standards for blood stasis syndrome

2011, Chinese Society of Integrative Medicine Professional Committee on
Activating Blood Stasis issued the Consensus on Integrative Diagnosis and
Treatment of Blood Stasis Evidence.

2016, Chinese Society of Integrative Chinese and Western Medicine
Professional Committee on Activating Blood Stasis issued the Diagnostic

Criteria for Coronary Heart Disease of Blood Stasis Syndrome
3 Terms and definitions

The following terms and definitions apply to this document.
3.1
Coronary heart disease

Heart disease caused by atherosclerotic lesions in coronary arteries, leading
to vascular stenosis or occlusion, resulting in myocardial ischemia, hypoxia, or
necrosis, is referred to as CHD.

3.2
Blood stasis certificate
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Syndrome caused by poor blood circulation, blood stasis, or extravasation of
blood outside the vessels and stagnation in the body, clinically characterized by
pain, lumps, bleeding, purple or dark complexion or lips/tongue, and astringent
or irregular pulse.

[Source: SCM 68-2021, 3.1]

4 Diagnostic Criteria

4.1 Key Indicators

4.1.1 Fixed location of chest pain (10 points).

4.1.2 Purple or dark tongue (10 points).

4.1.3 Ecchymoses or petechiae on the tongue (10 points).

4.1.4 At least one coronary artery with stenosis = 75% identified by coronary
angiography (9 points).

4.1.5 Coronary artery thrombosis or intracardiac mural thrombosis identified by

ultrasound or angiography (8 points).
4.2 Minor index

4.2.1 Chest pain worsened at night (6 points).

4.2.2 Purple or dark lips or gums (7 points).

4.2.3 Varicose or purple/dark sublingual veins (7 points).

4.2.4 At least one coronary artery with stenosis = 50% but < 75% identified by
coronary angiography (6 points).

4.2.5 Shortened activated partial thromboplastin time (APTT) or prothrombin
time (PT) (5 points).

4.3 Auxiliary index

4.3.1 Darkish or black complexion (2 points).

4.3.2 Astringent pulse (4 points).

4.3.3 Significant vascular calcification or diffuse lesions identified by coronary
computed tomography angiography (CTA) or coronary angiography (3 points).
4.3.4 Elevated fibrinogen (3 points).

5 Judgment criterion

Meets diagnostic criteria for coronary heart disease, and Scientific research
needs to satisfy:

a) Coronary angiography showing Stenosis 250% in at least one coronary
artery .
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b) Blood stasis syndrome for coronary heart disease can be diagnosed with
a score of 219, and the degree of blood stasis syndrome for coronary heart
disease can be evaluated by the level of the score;

c) The diagnosis of coronary heart disease in blood stasis syndrome must
include at least 1 macro-index among the primary and secondary index, and
simple biochemical indicators cannot be diagnosed.
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ANNEX A
(Normative)
Guide to the research process

A.1 Research Methodology

A.1.2 Real World Research

Medical history and TCM-WM diagnostic information of 4,826 hospitalized
CHD patients from 9 TCM or integrative medicine hospitals in Beijing and Tianjin
were collected to analyze the TCM syndrome items and syndrome distribution
characteristics of CHD patients with different subtypes and comorbidities. The
results showed that the common syndrome items of CHD were blood stasis, qi
deficiency, phlegm turbidity, yin deficiency, yang deficiency, qi stagnation, and
blood deficiency in sequence, among which, BSS accounted for 3,928 cases
(81.4%), being the essential TCM syndrome of CHD % Then, a prospective
cohort study was designed to systematically collect clinical information of 1,503
patients with stable CHD from 15 hospitals nationwide, followed by a 12-month
follow-up. Complex network methods were used to explore the impact of
syndrome evolution on cardiovascular events, and the results confirmed that BSS
was significantly associated with the occurrence of cardiovascular events [3-%],
Therefore, carrying out research on the diagnostic criterion for BSS in CHD is of

great clinical value in preventing cardiovascular events.
A.1.1 Literature Research

Literatures were collated using systematic review methods. Through
searching Chinese ancient literature databases, we have found that the clinical
manifestations related to BSS in CHD mainly include chest fullness, chest pain,
chest tightness, heart pain, palpitations, purple/dark tongue, and astringent
pulse, totaling 22 items. Chinese Journal Full-text Database (CNKI), Chinese
Biomedical Literature Database (CBM), Chinese Science and Technology Journal
Full-text Database (VIP), Chinese Important Conference Papers Full-text
Database, and the US National Library of Medicine (PubMed) were searched
using "coronary heart disease” and "blood stasis syndrome" as keywords,
combining subject terms, key words, and free words according to the
characteristics of each database. A total of 1,825 studies related to BSS in CHD
were retrieved, and 74 diagnostic tests were finally included in this study after
repeated screening, and meta-analysis results showed that 122 indicators, such
as hs-CRP, Hcy, and D-dimer, etc., were significantly associated with BSS in CHD.
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A.1.3 Qualitative research

A standardized expert consultation questionnaire was designed based on
literature research and real-world study results. 80 representative experts in
related fields were selected to complete the expert consultation through
correspondence and online surveys. The results showed that 37 indicators, such
as fixed location of chest pain, purple/dark tongue color, ecchymoses/petechiae
on the tongue, and coronary CTA or angiography showing occlusion of any one
vessel, etc,, had an expert opinion concentration > 90%, which could be taken as
main diagnostic indicators for BSS in CHD; 27 indicators, such as fixed chest pain,
had an expert opinion concentration of 80%-90%, which could be taken as
secondary diagnostic indicators. Combining main and secondary indicators
provide a basis for establishing the diagnostic criteria for BSS in CHD [6-7):

A.1.4 Cross-sectional study

An epidemiological survey was conducted on 4,274 CHD patients confirmed
by coronary angiography with at least one coronary artery stenosis 2 50% or a
history of myocardial infarction from 15 centers. Patients were divided into BSS
group and non-BSS group according to the 1986 BSS diagnostic criterion, with
3,257 cases in the BSS group and 1,017 cases in the non-BSS group. Diagnostic
indicators were repeatedly screened and optimized through univariate analysis,
Logistic regression analysis, and stepwise discriminant analysis. The weight of
each indicator, such as medical history, symptoms, signs, tongue signs, pulse
conditions, and physical and chemical indicators, was determined according to
the OR values, and a draft diagnostic criterion for BSS in CHD was formulated in

combination with clinical practice 81,
A.1.5 Case-Control Study

A study was conducted involving 450 patients CHD confirmed by coronary
angiography. Four chief physicians with over five years of clinical experience in
cardiology were divided into two mutually independent groups (Group A and
Group B), with two physicians per group. Group A used the "Diagnostic Criteria
for Blood Stasis Syndrome (1986)” as the diagnostic reference, while Group B
used the "Draft Diagnostic Criteria for BSS in CHD". Working in separate clinics,
the physicians in each group independently performed syndrome differentiation
for all 450 CHD patients based on their medical records. In cases of disagreement
between the diagnoses from two groups, a third chief physician performed an
independent syndrome differentiation. The final diagnosis was established when

at least two of the three physicians' assessments agreed. Based on the
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differentiation results, the sensitivity, specificity, accuracy, and positive
likelihood ratio of the "Draft Diagnostic Criteria for BSS in CHD" were calculated
as 94.36%, 89.38%, 93.11%, and 8.89, respectively, indicating that the "Draft

Diagnostic Criteria for BSS in CHD" is accurate, reliable, and clinically practical®l.
A.1.6 Delphi Method

According to the principles of authoritativeness, representativeness, and
geographical coverage, the Delphi method was employed to conduct two rounds
of questionnaire consultations with 110 experts from 70 clinical, academic, and
research institutions across 24 provinces nationwide. All participating experts
have full professor titles and over ten years of experience in relevant fields. The
expert response rates for the two consultation rounds were 99.1% and 97.2%,
respectively. The expert authority coefficient was 0.92. The approval rate of
experts for the "Draft Diagnostic Criteria for BSS in CHD" was 99.1%. Kendall's
coefficient of concordance for the two rounds was 0.664 and 0.849, respectively.
Based on the consultation results, the weight coefficients were calculated, and
the corresponding scoring system was then optimized!(!°l,

A.1.7 Diagnostic Test Methodology

A total of 3,081 patients with CHD, confirmed by coronary angiography,
were recruited from 10 hospitals nationwide. Patients were evaluated using the
diagnostic criterion for BSS in CHD, which had been optimized via the expert
consultation method, and assigned a BSS in CHD score. A ROC curve was plotted.
The score corresponding to the maximum Youden index was selected as the
optimal diagnostic cutoff point. This procedure formally established the
diagnostic threshold for BSS in CHD, culminating in the development of the
diagnostic criterion1-12],

A.2 Evidence for the Criterion

A.2.1 Primary Indicators
A.2.1.1 Chest pain localized to a fixed area

TCM believes that the pain associated with BSS is primarily characterized by
fixed attributes, including a fixed location, fixed precipitating factors, fixed
nature, and fixed relief patterns. In BSS in CHD, symptoms such as "fixed chest
pain” and "fixed back pain" are commonly observed. Blood-activating and
stasis-resolving Chinese herbal medicine demonstrates a good efficacy in
alleviating fixed-pattern pain.
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A.2.1.2 Purple or dark tongue

A purple or dusky tongue is a key characteristic of the tongue manifestation
in BSS. From a modern medical perspective, this tongue sign results from
impaired tongue microcirculation caused by abnormalities in blood rheology.

A.2.1.3 Petechiae or ecchymosis on the tongue

The pathological basis for petechiae or ecchymosis on the tongue includes
microcirculatory disturbances at the tongue tip, punctate hemorrhages within
the lamina propria of the mucosa, and melanin deposition induced by various
stimuli.

A.2.1.4 Coronary angiography showing stenosis 275% at least one coronary
artery

BSS in CHD exhibits a certain correlation with the complexity of coronary
artery lesions. The severity of blood stasis is an important factor influencing the
severity of coronary artery disease. Meta-analysis indicates that patients with
CHD and BSS are more likely to present with multi-vessel disease, stenosis 275%,
and higher Gensini scores compared to non-BSS patients. Blood-activating and
stasis-resolving therapy plays a positive role in reducing the severity of
restenosis after PCI3)

A.2.1.5 Coronary thrombus or intracavitary mural thrombus detected by

echocardiography or coronary angiography

BSS in CHD refers to the internal obstruction by static blood and impeded
blood flow, which corresponds to thrombosis and infarction in modern medicine.
Impaired blood flow can lead to organ ischemia. Blood-activating and
stasis-resolving therapy with Chinese herbs has a good curative effect on
thrombosis and its relative diseases.

A.2.2 Secondary Indicators
A.2.2.1 Chest pain worsened at night

Nocturnal aggravation of chest pain is a key sign of BSS in TCM. After
blood-activating and stasis-resolving treatment, the frequency and severity of
chest pain episodes can be significantly improved.

A.2.2.2 Dusky lips or gingiva

Cyanosis of the lips and acral regions in CHD patients with BSS is caused by
increased deoxyhemoglobin in the blood. Following blood-activating and
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stasis-resolving treatment, the oxygen saturation level of facial visualization can

be significantly improved in patients.
A.2.2.3 Sublingual varices or dusky discoloration

CHD Patients with BSS often exhibit venous varicosities, including
sublingual varices or dusky discoloration. These signs frequently disappear after
blood-activating and stasis-resolving treatment.

A.2.2.4 Coronary angiography revealing stenosis 250% but <75% at least one

coronary artery

Current research indicates that the severity of coronary artery stenosis
correlates positively with the BSS syndrome score and the degree of blood
stasis!],

A.2.2.5 Shortened activated partial thromboplastin time (APTT) or prothrombin
time (PT)

Hemorrheological and coagulation parameters provide a diagnostic
reference for differentiating subtypes of BSS, enhancing the objectivity of BSS
diagnosis and classification. Blood-activating and stasis-resolving therapy
improves hemorheological properties and microcirculation. It also significantly
prolongs PT and APTT, and decreases thrombus formation(*°],

A.2.3 Auxiliary Indicators
A.2.3.1 Sallow and dark complexion

Ancient medical books had considered that a sallow and dark complexion are the
relatively important sign of BSS. However, due to individual variations, it is
categorized as an auxiliary indicator!1°l,

A.2.3.2 Astringent pulse

According to TCM literature, the astringent pulse is closely associated with
BSS. The CHD patients with BSS often present with an astringent pulse. The
patients with the elevated hemorheological parameters and the hyperviscous
blood state often present with the astringent pulse. Nevertheless, given the

subjectivity of pulse diagnosis, it is classified as an auxiliary indicator”],

A.2.3.3 Vascular calcification or diffuse lesions in computed tomography

coronary angiography or coronary angiography

Imaging studies demonstrate an association between coronary artery

stenosis and BSS in CHD. However, since the degree of vascular stenosis is

20



relatively mild, it is classified as an auxiliary indicator.
A.2.3.4 Elevated fibrinogen level

A meta-analysis encompassing 13 studies and 1,073 participants
demonstrated that adding blood-activating and stasis-resolving Chinese herbal
medicine to conventional Western medicine treatment significantly reduced
fibrinogen levels in CHD patients with BSS['8l. However, due to not being

routinely tested in clinical practice, it is classified as an auxiliary indicator.
A.3 Clinical research

A.3.1 Comparison of diagnostic performance

To validate the advantages of the newly established International Diagnostic
Guideline for BSS in CHD over previous criteria, two experts (expert A and expert
B) independently conducted syndrome differentiation for 3,081 CHD patients to
compare the sensitivity, specificity, diagnostic odds ratio (DOR), and positive
likelihood ratio (LR+) of the 1986" Diagnostic Criteria for Blood Stasis Syndrome,
the Draft Diagnostic Criterion for BSS in CHD, and the newly established
'Diagnostic Criterion for BSS in CHD. The results demonstrated that the newly
established diagnostic criterion has a significantly higher diagnostic

performance over the two previous criteria [1°."
A.3.2 Correlation analysis

To investigate the correlation between the newly established “International
Guideline” score and the severity of coronary artery disease, this study enrolled
209 CHD patients confirmed by coronary angiography at Beijing Anzhen Hospital,
Capital Medical University, between March 2011 and June 2021, who had not
undergone prior revascularization. Each patient was scored according to
the newly established “International Guideline” for BSS in CHD. The Gensini
scores were calculated based on coronary angiography. The results showed a
significant positive correlation between the BSS in CHD score and the Gensini
score (Pearson correlation coefficient r = 0.72, P= 0.0054), indicating that the
newly established “International Guideline” score effectively reflects the severity

of coronary artery diseasel?°],
A.3.3 Validation study

A multi-center, randomized, double-blind, placebo-controlled study enrolled
460 patients diagnosed with CHD and BSS according to the “International

Guidelines” from four hospitals was conducted to validate the diagnostic
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performance of “International Guidelines”. The treatment group received
conventional Western medicine therapy plus Guanxin Danshen Dripping Pills,
while the control group received conventional Western medicine therapy plus
matching Guanxin Danshen Dripping Pills placebo (testing syndrome through
therapeutic effects). The results showed that after treatment, the total BSS in
CHD scores significantly decreased from baseline in both groups. However, the
reduction in the total score was significantly greater in the treatment group than
the control group (P < 0.01). Furthermore, compared to baseline, the scores of
the primary, secondary, and auxiliary indicators of the “International
Guideline” decreased significantly in the treatment group (P< 0.05). These results
demonstrate that the “International Guideline” and its indicators (primary,
secondary, auxiliary) can effectively track changes in BSS severity and reflect the
therapeutic effects of blood-activating and stasis-resolving therapy!?!l.

To further evaluate the diagnostic sensitivity of the “International Guideline”,
a comparison was made against the “Diagnostic Criteria for Blood Stasis
Syndrome (1986)” and the “Draft Diagnostic Criteria for BSS in CHD”. In
double-blind conditions, each patient was scored three times using the
“Diagnostic Criteria for Blood Stasis Syndrome (1986)” (BSS score), the “Draft
Diagnostic Criteria for BSS in CHD” (Draft BSS in CHD score), and the
“International Guideline” (BSS in CHD score), respectively. Scoring was
performed at baseline and end of this trial. The reduction rates of the scores
were analyzed and compared across the three criteria, and results showed that
the reduction rate of the International Guideline score was significantly greater
than that of the 1986 criterion score and the Draft Criterion score (P < 0.05),
which indicate that the International Guidelines not only demonstrate a good
clinical practicability but are also more sensitive than previous criteria in

detecting changes in the severity of BSSI?2,
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