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Background: It has been proven that blood stasis plays an important role in the occurrence and
development of acute coronary syndrome (ACS) due to Qi-stagnation or Qi-deficiency in traditional Chinese
medicine (TCM). However, the diagnosis of Qi-stagnation and blood stasis (QSBS) and Qi-deficiency
and blood stasis (QDBS) syndromes mainly depends on the subjective signs or symptoms in clinical
practice. Using a combination of TCM and modern medicine, this study aimed to investigate the clinical
characteristics of patients with QSBS or QDBS syndromes and to establish a diagnostic prediction model for
Qi-blood syndrome differentiation in clinical practice.

Methods: Patients with ACS who were diagnosed with QSBS syndrome or QDBS syndrome and met
the inclusion criteria were enrolled. Clinical characteristics, laboratory evaluation, and angiographic
characteristics of the two syndrome groups were compared and analyzed. Potential predictive factors
associated with QSBS and QDBS syndromes were explored to establish a diagnostic model for syndrome
differentiation.

Results: A total of 216 participants with ACS, including 108 patients with QSBS syndrome and 108 patients
with QDBS syndrome, were enrolled from Beijing Anzhen Hospital Affiliated to Capital Medical University
from April 2018 to July 2019. We found that patients with QSBS syndrome were more likely to be males,
and have of triple-vessel lesions, relatively high blood stasis syndrome score, normal ejection fraction, and
a relatively low-density lipoprotein cholesterol (LDL-C) level. Meanwhile, patients with QDBS syndrome
were more likely to have low ejection fraction, high LDL-C level, left main non-triple-vessel lesions, and a
relatively low blood stasis syndrome score. The receiver operating characteristic curve and Hosmer-Leme
show tests confirmed the discrimination power and reliability of the logistic regression model.
Conclusions: The present study suggested that male sex, the level of LDL-C, ejection fraction, left main
lesions, triple-vessel disease, and the score of blood stasis syndrome were the independent predictive factors
of Qi-blood syndromes. A good discrimination power of clinical diagnostic prediction model was established
using a combination of TCM and modern medicine, and could assist in the differentiation of QSBS

syndrome and QDBS syndrome in clinical practice.
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Introduction

Coronary atherosclerotic heart disease (CAD) is one of the
major diseases that seriously affects the health of people
and incurs large labor and economic losses worldwide (1).
Traditional Chinese medicine (TCM), which has a
3,000-year-old history, has a distinct theoretical framework
for the diagnosis and treatment of various diseases,
including CAD (2). In TCM theory, blood stasis syndrome
is considered a pathological state caused by stagnant blood
within the body manifesting as various symptoms and signs
(3,4). It has been proven that blood stasis plays an important
role in the occurrence and development of CAD due to
Qi-stagnation or Qi-deficiency. Qi is used to describe the
refined nutritious substances constituting the human body
and maintaining life activities and the activity of Qi is the
driving force of blood circulation. Qi and blood are closely
connected, Qi commands blood and blood carries Qi. The
dysfunction of Qi and blood is the main pathogenesis of
CAD, and further forms different Qi-blood syndromes.
Qi-stagnation and blood stasis (QSBS) syndrome and Qi-
deficiency and blood stasis (QDBS) syndrome are the two
important subtypes closely related to CAD (5).

The characterization and differentiation of QSBS
and QDBS syndromes have played an important role
in clinical practice. The treatment in Chinese medicine
mainly depends on a dialectical diagnosis, and thus
the differentiation of syndrome type can render TCM
treatment quite variable. The integrated traditional Chinese
and Western medicine has been proved to be safe and
effective in the treatment of CAD. In TCM theory, patients
with QDBS syndrome should be treated with invigorating-
Qi and activating-blood formula, while patients with
QSBS syndrome should be treated with regulating-
Qi and activating-blood formula (6). Accordingly, the
objectification and standardization of the diagnostic criteria
for the differentiation of QSBS and QDBS syndromes
would be of great clinical value. However, the diagnosis
of QSBS and QDBS syndromes mainly depends on the
subjective judgment of symptoms, tongue observation and
pulse condition in clinical practice. It is also not yet known
whether the objective signs of modern medical technology,
such as population characteristics, clinical features, specific
biomarkers, molecular mechanism etc., correspond to QSBS
and QDBS syndromes in CAD patients. Indeed, because
there is a lack of risk factors or indicators for Qi-blood
syndromes, QSBS and QDBS syndrome patients cannot be
differentiated in an accurate, objective, evidence-based, or
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quantifiable manner. Therefore, it is necessary to establish
a clinical diagnostic prediction model by combining the
modern medicine and TCM to assist in the differentiation
of QSBS syndrome and QDBS syndrome. The present
study was designed to investigate the differences in
population characteristics, clinical characteristics, laboratory
tests, and coronary lesion features between the two Qi-
blood syndromes in acute coronary syndrome (ACS)
patients, and to screen the predictive factors associated with
QSBS and QDBS syndromes. These findings were used to
establish a clinical diagnostic prediction model for Qi-blood
syndromes in ACS, thus providing a theoretical basis for the
objectification of the diagnostic criteria of TCM syndromes
in clinical practice and improving the level of accurate
diagnosis and precise treatment of Chinese medicine.

We present the following article in accordance with the
TRIPOD reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-1163).

Methods
Ethical approval

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013), and was
approved by the Ethics Committee of Beijing Anzhen
Hospital Affiliated to Capital Medical University (no.
2015031). All participants took part in the study voluntarily
and signed informed consent.

Study design and participants

This was a single-center and cross-sectional observational
study to identify the objective characteristics of ACS
patients with QSBS and QDBS syndromes. A total of
216 participants with ACS, including 108 patients with
QSBS syndrome and 108 patients with QDBS syndrome,
were enrolled from Beijing Anzhen Hospital Affiliated
to Capital Medical University from April 2018 to July
2019. All patients underwent coronary angiography and
were scheduled to be treated with percutaneous coronary
intervention (PCI). The flow chart for the study design is
shown in Figure 1.

Diagnosis criteria

Diagnostic criteria for ACS
The diagnostic criteria for ACS were based on the 2013
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Figure 1 The flow chart of the study design. ACS, acute coronary syndrome; PCI, percutaneous coronary intervention.

American College of Cardiology Foundation and the
American Heart Association (ACC/AHA) Guideline for
the management of ST-elevation myocardial infarction
(MI) (7) and the 2015 European Society of Cardiology
(ESC) guidelines for the management of ACS in patients
presenting without persistent ST-segment elevation (8).

Diagnostic criteria for syndrome differentiation

All patients were independently diagnosed by two TCM
chief physicians. If the diagnoses were the same, the
patient was enrolled. Any disagreements between the
two TCM physicians were resolved by discussion with a
third investigator. The diagnostic criteria for syndrome
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differentiation was based on Chinese medicine syndrome
differentiation standards of coronary heart disease published
by the Professional Committee of Cardiovascular Disease
of China Society of Integrated Traditional Chinese and
Western Medicine in 1990 (9). The blood stasis syndrome
diagnostic scale according to Diagnostic criteria for coronary
beart disease patients of blood stasis syndrome was used to assist
with the diagnosis and quantitative classification of blood
stasis degree (10) (see Table SI).

Inclusion and exclusion criteria

The inclusion criteria for participants were the following:
(I) aged 45-80 years old; (II) diagnosed with ACS; (III)
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with QSBS or QDBS syndrome according to TCM pattern
diagnosis; (IV) underwent coronary angiography and
required to be treated with PCI; (V) provided voluntary
signed informed consent; (VI) full and accurate clinical
document and data.

The exclusion criteria for participants were the
following: (I) uncontrolled grade 3 hypertension [systolic
blood pressure (SBP) >160 mmHg or diastolic blood
pressure (DBP) >100 mmHg after treatment]; (II) severe
cardiopulmonary dysfunction (cardiac function III-
IV, severe abnormal pulmonary function); (III) severe
hematopoietic system disorders, liver diseases, renal
dysfunction, nervous system diseases, infectious diseases,
or malignant tumor; (IV) history of mental illness; (V)
pregnant, lactating, or planning pregnancy; (VI) involved in
other clinical trials at the same time.

Tireatment protocol

All patients enrolled were grouped by TCM syndrome type
within 12 hours after admission. Both the QSBS group and
QDBS group received routine medical treatment including
dual antiplatelet drugs, beta-blockers, angiotensin-
converting enzyme inhibitor (ACEI) or angiotensin II
receptor antagonist (ARB), statins, calcium ions antagonists
(CCB), nitrates, and proton pump inhibitors (PPIs).

Clinical data collection

The following information was collected from all
participants: gender, height, weight, SBP, DBP, clinical
presentation, and previous medical history. Results from
electrocardiograms, echocardiography, blood routine tests,
blood lipid tests, and blood coagulation tests conducted on
each participant before PCI were recorded in detail.

All patients underwent coronary angiography
examination in hospital. Quantitative coronary angiography
and Gensini score were employed to evaluate the degree of
coronary artery stenosis of all participants. Calculation of
the Gensini score was performed first by giving a severity
score to each coronary stenosis in the following manner: 1
point for <25% narrowing, 2 points for 26-50% narrowing,
4 points for 51-75% narrowing, 8 points for 76-90%
narrowing, 16 points for 91-99% narrowing, and 32 points
for total occlusion. Thereafter, each lesion score was
multiplied by a factor that takes into account the importance
of the lesion's position in the coronary circulation (5 for
the left main coronary artery; 2.5 for the proximal segment
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of the left anterior descending coronary artery; 2.5 for the
proximal segment of the circumflex artery; 1.5 for the mid-
segment of the left anterior descending coronary artery;
1.0 for the right coronary artery, the distal segment of the
left anterior descending coronary artery, the posterolateral
artery, and the obtuse marginal artery; and 0.5 for other
segments) (11). Finally, the Gensini score was calculated by
summation of the individual coronary segment scores.

Blood sample collection

Fasting venous blood (5 mL) was collected from all patients
in the morning after admission. Blood samples were
placed into biochemical tubes and centrifuged for 10 min
at 3,000 r/min using a refrigerated centrifuge, and then
the supernatant was stored in a -80 °C refrigerator for the
analysis of biological parameters, including the detection
of nitric oxide (NO), endothelin-1 (ET-1), ACE, IL-6,
TNF-0, PLA2G7, ATP, YKL-40, ICAM-1, FGF-21, and
CD141.

Determination of biological parameters

Nitrate reductase method was used to identity the level
of NO according to the instruction of matched test kit
provided by Nanjing Jiangcheng Bioengineering Institute.
ACE concentration was measured by using N-(3-(2-furyl)
acryloyl)-Phe-Gly -Gly (FAPGG) as substrate provided by
Nanjing Jiangcheng Bioengineering Institute. The levels
of ET-1, IL-6, TNF-a, PLA2G7, ATP, YKL-40, ICAM-1,
FGF-21, and CD141 were determined using enzyme-linked
immunosorbent assay (ELISA) methods, and the procedures
were performed strictly according to the manufacturer’s

protocols (R&D systems, USA).

Statistical analysis

The sample size estimation by the events per variable (EPV)
method indicated that enough subjects were included in the
study. Categorical variables were presented as counts and
percentages, whereas continuous variables were reported
as means and standard deviations (SD) or interquartile
range (IQR). The T-test was used to assess differences
between parametric continuous variables, the Mann-
Whitney U test for non-parametric variables, and the chi-
square test or Fisher’s exact test were used for categorical
variables. Logistic-regression analysis was applied to
explore predictive factors associated with QSBS syndrome
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and QDBS syndrome. The model was created with
QSBS syndrome being the primary endpoint (QSBS =1;
QDBS =0). First, univariate logistic regression analysis
was performed to screen out the significant variants from
demographic data, medical history, angiographic data, and
biological factors (o =0.10). Thereafter, potential variables,
on the basis of known clinical relevance or significant
association observed at univariate analysis, were entered
into the multivariate logistic regression. A binomial
multivariate logistic regression model was created using
the stepwise method so that only significant variables
were included in the final model. Effect estimates were
presented as odd ratios (ORs) and 95% confidence interval
(CD). The efficiency of the model as a prediction tool for
QSBS and QDBS syndromes in patients with ACS was
evaluated by receiver operating characteristic (ROC) curves
and Hosmer-Lemeshow test. All tests were two-sided,
and a P value <0.05 was considered statistically significant.
Calculations were performed using SPSS version 24.0 (IBM
Corporation, Chicago, IL, USA).

Results

Clinical characteristics of patients presenting with QSBS
vs. QDBS syndrome

A total of 216 patients with ACS undergoing PCI were
consecutively recruited from Beijing Anzhen Hospital
Affiliated to Capital Medical University from April 2018 to
July 2019. Among them, 108 patients with QSBS syndrome
and 108 patients with QDBS syndrome. The demographic
characteristics, laboratory evaluation and angiographic
characteristics of all patients enrolled are presented in
Tables 1 and 2.

Demographic characteristics

Baseline demographic characteristics are summarized in
Table 1. The mean ages of the patients enrolled in the QSBS
and QDBS groups were both 59 years. The basic clinical
characteristics of the two groups, including body mass index
(BMI), SBP, DBP, and heart rate, were comparable between
the two groups. Most of the patients enrolled in both groups
were males; however, there was statistical significance in
gender proportion between QSBS and QDBS groups. The
male proportion was higher among patients with QSBS
syndrome (87/108; 80.6%), when compared with those with
QDBS syndrome (73/108; 67.6%) (P=0.03).
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Clinical presentation and medical history

An admission diagnosis of MI was present in 10.2% of
QDBS syndrome cases and 14.8% of QDBS syndrome
cases, respectively (P>0.05), and no differences were
observed between the two groups regarding previous
medical history, such as hyperlipidemia, hypertension,
diabetes mellitus, smoking status, previous MI, and previous
PCI (P>0.05).

Medication

The drug therapy after admission for all patients included
aspirin, clopidogrel/ticagrelor and statins. PPI, ACEIL, ARB,
beta-blockers, nitrates, and CCB were used when necessary,
and the frequency of use of these medications did not differ
between QSBS and QDBS groups.

Laboratory examination and biochemical factors

There were no statistical differences in the results of
echocardiography and electrocardiogram between the
two groups. No differences were observed between the
two groups regarding laboratory examination, such as red
blood cells, white blood cells, platelet, Alanine transaminase
(ALT), Aspartate aminotransferase (AST), Activated Partial
Thromboplastin Time (APTT), Prothrombin Time (PT),
D-Dimer and so on (P>0.05). The blood lipids levels,
including total cholesterol (TC), triglyceride (T'G), and
low-density lipoprotein cholesterol (LDL-C), were higher
in the QDBS group than in the QSBS group, but this
difference was not statistically significant (1able 2).

To identify potential biomarkers of QSBS and QDBS
syndrome, biochemical factors associated with endothelial
injury and inflammatory response were detected. Among
these, the levels of NO, endothelin-1, and PLA2GY7
in serum were found to not be significantly different
between the two groups (P>0.05). For the inflammatory
mediators, there was a slightly but insignificantly higher
level of TNF-a, IL-6, and YKL-40 in patients with QSBS
syndrome, when compared with those in the QDBS group.
The level of ATP, as an energy metabolism factor, was
markedly lower in the QDBS group compared with the
QSBS group, but not significantly so (P>0.05) (Table 2).

Angiographic characteristics

The angiographic characteristics of patients are shown
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Table 1 Comparison of demographic and clinical characteristics between the QDBS group and QSBS group

Characteristics QDBS group (n=108) QSBS group (n=108) P value

Demographic characteristics

Age, years (mean + SD) 59.5+8.5 58.8+9.3 0.598
Male, n (%) 73 (67.6) 87 (80.6) 0.030
BMI, kg/m? (mean = SD) 25.5+3.3 25.9+3.7 0.346
SBP, mmHg (mean + SD) 128.2+19.2 127.0+18.4 0.648
DBP, mmHg (mean + SD) 74.0£12.4 74.7£12.2 0.653
Resting heart rate, bpm (mean + SD) 67.8+8.0 69.4+10.8 0.231

Clinical presentation

Diagnosis, n (%) 0.449
Unstable angina 97 (89.8) 92 (85.2)
NSTE-ACS 6 (5.6) 11 (10.2)
STEMI 5 (4.6) 5 (4.6)

Previous medical history, n (%)

Hypertension 72 (66.7) 72 (66.7) 1.000
Hyperlipidemia 40 (37.0) 48 (44.4) 0.268
Diabetes mellitus 36 (33.3) 38(35.2) 0.774
Previous smoker 55 (50.9) 53 (49.1) 0.785
Previous stroke 7 (6.5) 10 (9.3) 0.448
Previous MI 12 (11.1) 13 (12.0) 0.832
Previous PCI 23 (11.1) 23 (11.1) 0.293

Medication, n (%)

Aspirin 107 (99.1) 108 (100) 0.316
ADP receptor antagonist 0.547
Clopidogrel 98 (90.7) 97 (89.8)
Ticagrelor 9 (8.3) 11 (10.2)
Beta blocker 66 (61.6) 57 (562.8) 0.216
ACEI/ARA-II 57 (562.8) 61 (56.5) 0.585
Statin 103 (95.4) 104 (96.3) 0.733
Nitrate 87 (80.6) 85 (79.4) 0.838
Calcium antagonist 32 (29.6) 24 (22.4) 0.229
Proton-pump inhibitor 80 (74.1) 75 (70.1) 0.515

QSBS, Qi-stagnation and blood stasis; QDBS, Qi-deficiency and blood stasis; BMI, body mass index; SBP, systolic blood pressure; DBP,
diastolic blood pressure; NSTE-ACS, non-ST-segment elevation acute coronary syndrome; STEMI, ST-segment elevation myocardial
infarction; PCI, percutaneous coronary intervention; ACEI, angiotensin-converting enzyme inhibitors; ARA-Il, angiotensin receptor
antagonists-Il; SD, standard deviation.
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Table 2 Comparison of the laboratory and angiographic characteristics between the QDBS group and QSBS group

Characteristics QDBS group (n=108) QSBS group (n=108) P value
Laboratory/examination variables

Echocardiography

Left ventricular ejection, % (mean + SD) 62.3+9.1 63.8+5.9 0.153

LVEDD, mm (mean + SD) 48.3+5.5 48.3+4.36 0.996

LVESD (mm) 31.5+7.2 30.9+4.7 0.497

Abnormal wall motion, n (%) 19 (19.2) 14 (13.5) 0.269
Electrocardiogram

Pathological Q wave, n (%) 19 (17.6) 15 (14.0) 0.473

ST segment shift, n (%) 18 (16.7) 12 (11.2) 0.249
Red blood cell, x10'%/L (mean + SD) 4.56+0.4 4.55+0.5 0.886
Hemoglobin, g/L (mean + SD) 139.4+12.6 140.5+13.2 0.542
White blood cell, x10%/L (mean + SD) 6.36+1.55 6.79+1.86 0.065
Neutrophil, % (mean + SD) 59.9+12 61.5+8.4 0.353
Platelet, x10%L (mean + SD) 210.2+49.5 202.1£57.5 0.273
ALT, U/L (median, IQR) 20 (14-34) 22 (16-32) 0.197
AST, U/L (median, IQR) 21 (16-26.5) 20 (14-34) 0.476
GFR, mL/min (median, IQR) 102.0 (83.8-117.9) 101.3 (84.3-128.6) 0.319
Uric acid, pmol/L (mean + SD) 347.8+90.6 370.7+82.9 0.054
Total cholesterol, mmol/L (mean + SD) 4.08+0.9 3.88+1.0 0.161
Triglyceride, mmol/L (median, IQR) 1.52 (0.97-2.15) 1.45(1.1-2.2) 0.875
HDL-C, mmol/L (mean + SD) 1.05+0.24 1.03+0.27 0.580
LDL-C, mmol/L (mean + SD) 2.33+0.79 2.16+0.75 0.103
Homocysteine, pmol/L (median, IQR) 11.4 (9.2-15.8) 12.5 (9.5-16.6) 0.582
BNP, pg/mL (median, IQR) 48.0 (25.0-86.8) 45.0 (22.0-79.3) 0.471
hs-CRP, mg/L (median, IQR) 1.09 (0.53-3.28) 1.14 (0.45-3.96) 0.879
PT, Sec (mean + SD) 11.4£3.2 11.1+1.2 0.446
APTT, Sec (mean + SD) 33.9+15.8 34.1+16.0 0.936
D-Dimer, ng/mL (mean + SD) 95.2+23.4 95.5+22.8 0.946
FDP, pg/mL (mean + SD) 3.1£0.7 3.1£0.8 0.752
NO, umol/L (mean + SD) 70.4+44 1 74.5+40.7 0.498
Endothelin-1, pg/mL (mean + SD) 1.33+£0.6 1.35+0.6 0.855
ACE, U/L (median, IQR) 20.4 (12.6-30.2) 20.7 (15.8-31.3) 0.545
PLA2G7, ng/mL (median, IQR) 93.1 (66.5-133.7) 86.0 (64.9-122.5) 0.497
IL-6, pg/mL (median, IQR) 2.5(1.4-7.9) 2.6 (1.4-5.2) 0.652
TNF-0, pg/mL (median, IQR) 6.2 (4.7-9.2) 6.6 (4.8-9.0) 0.822

Table 2 (continued)
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Table 2 (continued)

Characteristics QDBS group (n=108) QSBS group (n=108) P value
YKL-40, ng/mL (median, IQR) 79.4 (58.8-122.0) 87.7 (53.6-139.4) 0.819
CD141, ng/mL (mean + SD) 5.5+1.7 5.8+1.7 0.401
ICAM-1, ng/mL (mean + SD) 193.9+59.5 199.5+72.8 0.658
FGF-21, pg/mL (median, IQR) 231.6 (162.7-396.2) 258.0 (159.6-360.7) 0.892
ATP, ng/mL (mean + SD) 120.2+68.3 128.8+64.5 0.202

Angiographic characteristics
Position of lesions, n (%)

Left main 19 (17.6) 9(8.4) 0.045
Left anterior descending 88 (81.5) 91 (85.0) 0.484
Left circumflex 54 (50.0) 65 (60.2) 0.113
Right coronary artery 57 (52.8) 62(57.4) 0.446
Triple-vessel disease, n (%) 24 (22.2) 39 (36.1) 0.025
Chronic total occlusive lesion, n (%) 24 (22.2) 19 (17.9) 0.433
Gensini score 31.0 (20.0-49.0) 33.0 (18.5-54.0) 0.739

QSBS, Qi-stagnation and blood stasis; QDBS, Qi-deficiency and blood stasis; LVEDD, left ventricular end-diastolic dimension; LVESD,
left ventricular end-systolic dimension; ALT, alanine aminotransferase; AST, aspartate aminotransferase; GFR, glomerular filtration rate;
HDL-C, high density lipoprotein-cholesterol; LDL-C, low-density lipoprotein-cholesterol; BNP, brain natriuretic peptide; hs-CRP, high
sensitive C reaction protein; PT, prothrombin time; APTT, activated partial thromboplastin time; FDP, fibrinogen degradation product; NO,

nitric oxide; SD, standard deviation; IQR, interquartile range.

in Table 2. There was no significant difference in the
occurrence of chronic total occlusive lesions and in the
Gensini scores of coronary artery stenosis between the
QSBS syndrome group and QDBS syndrome group.
However, left main coronary lesions appeared more
commonly in patients with QDBS syndrome (19/108;
17.6%) than in patients with QSBS (9/108; 8.4%) (P=0.045),
while the proportion of triple-vessel diseases in patients
who were diagnosed with QSBS syndrome was significantly
higher than that in patients who diagnosed with QSBS
syndrome (36.1% wvs. 22.2%; P=0.025).

The blood stasis syndrome score of patients presenting with
QSBS vs. QDBS

Regardless of syndrome type, all patients had blood stasis.
Therefore, the blood stasis degree of each patient was
evaluated quantitatively by the Blood Stasis Syndrome
Diagnostic Scale published in the Chinese Journal of
Integrative Medicine. The blood stasis syndrome score of
each patient in both groups is shown in Figure 2 using a
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scatter plot. The blood stasis score in the QSBS group was
higher than that in the QDBS group, indicating that the
degree of blood stasis might be relatively more serious in
ACS patients with QSBS syndrome.

Logistic regression analysis of predictive factors associated
with QSBS and QDBS

Univariate logistic regression analyses were applied to
screen the predictive factors associated with QSBS and
QDBS syndromes. It was found that indicators of gender,
blood stasis syndrome score, uric acid, LDL-C, left main
lesion, and triple-vessel disease were all closely related to
the occurrence of Qi-blood syndromes (a =0.10) (7zble 3). A
binomial multivariate logistic regression model was created
using the stepwise method so that only significant variables
were included in the final model. The dependent variable
was the QSBS/QDBS group; the independent variables
were those that were found to be statistically significant in
the univariate analysis or had known clinical relevance. In
the multivariate analysis, the independent risk factors of
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Figure 2 Comparison of the blood stasis syndrome scores between
the QDBS syndrome group and the QSBS syndrome group. The
blood stasis syndrome scores of patients in the two groups were
expressed in the form of scatter plots. QSBS, Qi-stagnation and
blood stasis; QDBS, Qi-deficiency and blood stasis.

QSBS syndrome were gender (OR =2.83; 95% CI: 1.39-
5.73; P=0.004), the presence of triple-vessel disease (OR
=2.57;95% CI: 1.22-5.38; P=0.013), and the score of blood
stasis syndrome (OR =3.77; 95% CI: 1.01-14.14; P=0.049).
However, the independent risk factors of QDBS syndrome
were the presence of left main lesion (OR =2.95; 95% CI:
1.05-8.30; P=0.040), ejection fraction <50% (OR =4.78;
95% CI: 1.03-22.20; P=0.046) and LDL-C >1.8 mmol/L
(OR =2.20; 95% CI: 1.12-4.33; P=0.022). The results of
multivariate logistic regression analysis are shown with the
forest plots in Figure 3.

Assessment of the diagnostic efficiency of the logistic
regression model

The sensitivity and specificity of the logistic regression
model for the diagnoses of QSBS and QDBS syndromes
in ACS were assessed using ROC curve analysis. Logistic
regression analysis produced an area under the curve
(AUC) of 0.734, as shown in Figure 4, with non-significant
Hosmer-Lemeshow tests confirming the reliability of the
model.

Discussion

According to TCM theory, Qi and blood are the two
most important substances and energy foundations of the
human body. The physiological functions of the body
mainly rely on the circulation of blood and Qi (12). It has
been proven that dysfunction of Qi and blood is the main
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pathogenesis of CAD, and further forms different Qi-blood
syndromes. QDBS syndrome and QSBS syndrome are the
two important subtypes closely related to CAD. Essentially,
the two sub-syndromes are both caused by the disorder of
Qi that eventually lead to the occurrence of blood stasis.
However, there are difference between the two syndromes.
Qi-stagnation means that the movement of Qi is blocked,
which leads to the occurrence of blood stasis; Qi-deficiency
means that insufficient generation or excessive consumption
of Qi, which leads to the occurrence of blood stasis.
Therefore, it also underlines the difference in treatment
between QDBS syndrome and QSBS syndrome. Patients
with QDBS syndrome could benefit from invigorating-
Qi and activating-blood therapy, however, patients with
QSBS syndrome should be treated with regulating-Qi and
activating-blood therapy. Qi-blood theory has been widely
applied in the diagnosis and treatment for CAD. However,
objective prediction factors that could assist in the diagnosis
and differentiation of QDBS syndrome and QSBS syndrome
still do not exist. The current methods of syndrome
differentiation are mostly based on personal experience, and
there is a lack of precision and objectivity in the diagnosis of
Qi-blood syndromes, which greatly hinder the development
of the Qi-blood theory and the clinical popularization of
TCM. Therefore, how to develop the Qi-blood theory
of syndrome differentiation, achieve accurate diagnoses,
and broaden clinical application have remained the most
persistent barriers for TCM in recent years. Epidemiological
observation of population characteristics, exploration of the
predictive factors, and establishment of objective diagnostic
models are important ways to achieve the accuracy and
standardization of Qi-blood syndrome differentiation.

In the present study, 216 ACS patients with QDBS or
QSBS syndrome were enrolled from April 2018 to July
2019. The objective characteristics of the two groups,
including demographic and clinical characteristics,
laboratory evaluation, and angiographic characteristics,
were compared and analyzed. Potential predictive factors
associated with QSBS and QDBS syndromes were explored
to establish a diagnostic model for Qi-blood syndrome
differentiation. The principal finding in the current study
was that Qi-blood syndrome differentiation was closely
associated with gender, low-density lipoprotein, ejection
fraction, left main lesion, triple-vessel disease, and blood
stasis syndrome score. More specifically, male sex, triple-
vessel disease, and a higher blood stasis syndrome score
were independent risk factors of QSBS syndrome, while
the presence of left main lesion, low ejection fraction, and
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Table 3 Logistic regression models for QSBS/QDBS syndromes
Univariate Multivariate
Logistic regression
Crude OR (95% ClI) P value Adjusted OR (95% ClI) P value
Age 0.99 (0.96-1.02) 0.597
Gender, male 1.99 (1.06-3.71) 0.031 2.83 (1.39-5.73) 0.004
Diabetes mellitus 1.09 (0.62-1.91) 0.774
Hypertension 1.00 (0.57-1.76) 1.000
Smoker 0.93 (0.55-1.58) 0.786
Blood stasis score 3.17 (1.04-9.67) 0.042 3.77 (1.01-14.14) 0.049
AMI 1.28 (0.73-2.24) 0.399
Low ejection fraction 0.34 (0.09-1.31) 0.117 0.21 (0.05-0.97) 0.046
BNP 0.91 (0.71-1.19) 0.498
Red blood cell count 0.95 (0.48-1.88) 0.885
Hemoglobin 1.01 (0.99-1.03) 0.541
Uric acid 1.00 (1.00-1.01) 0.056
Total cholesterol 0.82 (0.63-1.08) 0.162
High LDL-C 0.44 (0.24-0.79) 0.006 0.45 (0.23-0.89) 0.022
hs-CRP 1.04 (0.85-1.27) 0.729
NO 1.19 (0.78-1.82) 0.424
Endothelin-1 0.99 (0.53-1.85) 0.976
ACE 1.29 (0.91-1.83) 0.160
IL-6 0.90 (0.69-1.18) 0.455
TNF-a 0.84 (0.49-1.44) 0.521
ATP 1.00 (0.99-1.00) 0.367
PT 0.95 (0.81-1.10) 0.474
APTT 1.00 (0.98-1.02) 0.946
Left main lesion 0.43 (0.19-1.00) 0.050 0.34 (0.12-0.95) 0.040
Triple-vessel disease 1.98 (1.09-3.61) 0.026 2.57 (1.22-5.38) 0.013
Gensini score 0.98 (0.68-1.40) 0.895

The logistic regression model was created with QSBS syndrome being the primary endpoint (QSBS =1; QDBS =0). QSBS, Qi-stagnation
and blood stasis; QDBS, Qi-deficiency and blood stasis; AMI, acute myocardial infarction; BNP, brain natriuretic peptide; LDL-C,
low-density lipoprotein-cholesterol; hs-CRP, high sensitive C reaction protein; NO, nitric oxide; PT, prothrombin time; APTT, activated
partial thromboplastin time; OR, odds ratio; Cl, confidence interval.

high LDL-C were the independent risk factors of QDBS

syndrome.

Qi-blood syndrome differentiation and gender

The present study revealed that gender difference had a
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certain impact on the distribution of Qi-blood syndromes
among patients with ACS. The proportion of male in patients
with QSBS syndrome was relatively higher compared with
the patients diagnosed with QDBS syndrome, and male sex
was confirmed to be an independent predictive factor of Qi-

blood syndrome according to regression analysis. This result
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Adjusted OR [95% CI] P value
Male —— 2.83[1.39-5.73] 0.004
LDL >1.8 —_— 0.45[0.23-0.89] 0.022
LVEF <50% 0.21[0.05-0.97] 0.046
Triple-vessel disease —t— 2.57 [1.22-5.38] 0.013
Left main lesion —y 0.34 [0.12-0.95] 0.040
Blood stasis score 1 3.77 [1.01-14.14] 0.049
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Figure 3 The forest plots for multivariate logistic regression analysis. QSBS, Qi-stagnation and blood stasis; QDBS, Qi-deficiency and

blood stasis; LDL, low-density lipoprotein; LVEF, left ventricular ejection fraction; OR, odds ratio.
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Figure 4 ROC curves for the multivariate logistic model. ROC,
receiver operating characteristic.

is consistent with the previous studies. Wen et 4/. have also
found the influence of gender difference on the syndrome
differentiation of excess and deficiency. The manifestations
of the syndrome in males were mostly excess syndromes,
such as blood stasis and Qi-stagnation. However, females
were more likely to show deficiency syndromes, such as
Qi-deficiency and Yin deficiency. The influence of gender
differences on the distribution of Qi-blood syndromes may

© Annals of Palliative Medicine. All rights reserved.

be related to the different physiological structures of men
and women (13). The result of our study also further hinted
at the differences in TCM treatment between men and
women. Guided by syndrome differentiation of excess and
deficiency, it is worth noting that male patients with ACS
may require more attention in regulating Qi and activating
blood therapy, while female patients with ACS may be more
likely to benefit from invigorating-Qi and activating-blood
therapy.

Qi-blood syndrome differentiation and lipid metabolism

Dyslipidemia, categorized as “phlegm turbidity”, has been
proven to be the main risk factor of blood stasis syndrome
in TCM. Previous studies have found that dyslipidemia has
a certain correlation with TCM syndrome classification
in patients with CAD. A study by Ren ez a/. (14), which
included 23 patients with QSBS syndrome and 55 patients
with QDBS syndrome, showed that the levels of TC and
TG in patients with QDBS syndrome were increased when
compared with the levels in patients with QSBS syndrome.
Our study indicated that there was no significant statistical
difference in blood lipid levels between QDBS and QSBS
groups, but there was a trend of increase in the levels of
TC, TG, and LDL-C in patients with QDBS syndrome
when compared with patients with QSBS syndrome.
Furthermore, the present study confirmed that high
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LDL-C (>1.8 mmol/L) was an independent risk factor of
QDBS syndrome. To a certain extent, the results suggest
that the efficiency of substance metabolism of patients with
QDBS syndrome may decrease and cause fat metabolism
disorder. This is consistent with the viewpoint of TCM
theory which holds that Qi-deficiency cannot transmit or
transform nutrients of “grain” and “water”, which leads to
disorders in the metabolism of materials in the human body.

Qi-blood syndrome differentiation and cardiac ejection
fraction

Previous research on TCM has demonstrated that Qi-
deficiency may be the important initiating factor of heart
failure (15-17). As ancient physicians remark, “Qi is the
sovereign of the blood: normal flow of Qi ensures normal
flow of the blood, while deficiency of Qi causes stagnation
of the blood”. Several studies found the cardiac function
of patients with CAD of QDBS syndrome to be obviously
changed, as characterized by a decrease of cardiac output,
stroke output, and cardiac index when compared with
healthy controls (18-20). From this point of view, the
present study was devoted to exploring whether cardiac
function could be used as an independent predictive factor
for ACS patients with QDBS syndrome, and had the aim
of providing valuable information for the differential
diagnosis of Qi-blood syndromes. Our synthesis provides
overwhelming evidence that the decrease of ejection fraction
(EF <50%) is one of the independent predictive factors
for differentiating between QDBS syndrome from QSBS
syndrome in patients with ACS. In modern medicine, a
series of mechanisms, including impaired myocardial energy
metabolism, weakened myocardial systolic and diastolic
function, and impaired ejection capacity of the heart, have
been associated with the occurrence of heart failure (21).
According to the theory of TCM, the heart governs the
blood, and the heart-Qi of patients with QDBS syndrome
is deficient that could cause stagnation of blood. Therefore,
the heart-Qi of patients with QDBS syndrome is deficient
if it is unable to push the blood forward and leads to the
decrease of cardiac ejection fraction. Our results further
confirmed the important role of Qi in the occurrence and
development of this disease.

Qi-blood syndrome differentiation and angiographic

characteristics

Numerous studies have been devoted to exploring the
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correlation between the angiographic characteristics and
distribution of TCM syndromes. Previous studies have
shown that the severity of coronary artery lesions in patients
with blood stasis syndrome is significantly more serious
than that in patients without blood stasis syndrome (22,23).
However, the characteristics of coronary angiography
between QDBS syndrome and QSBS syndrome in patients
with CAD remains controversial. Some studies hold the view
that QDBS syndrome is closely related to mild coronary
stenosis and that QSBS syndrome is closely related to
multivessel coronary artery diseases (24-27), while others
believe the opposite (28,29). In the present study, our
findings showed that there was no significant difference in
Gensini score between the two groups; however, triple-vessel
disease was an independent risk factor for QSBS syndrome,
while the presence of left main lesion and non-triple-
vessel disease were the independent risk factors for QDBS
syndrome. It can be seen that different researchers have
failed to draw a consistent conclusion for the characteristics
of coronary angiography between QDBS syndrome and
QSBS syndrome. One of the reasons for this is that different
dialectical theories of TCM syndrome differentiation have
been adopted by different researchers. For instance, our
study was mainly based on the theory of Qi-blood, and
did not focus on Yang deficiency, Yin deficiency, phlegm
turbidity, and other syndromes. Moreover, the dialectical
diagnosis of TCM is relatively subjective and is closely
related to the doctor's personal experience. Meanwhile the
subjects selected for each study were different: some studies
enrolled patients with unstable angina pectoris (25,26), some
enrolled patients with ACS (27), while others enrolled only
patients with CAD (24,28,29), and this may have some effect
on the results. Therefore, large multicenter clinical studies
are warranted to further explore the issue.

Qi-blood syndrome differentiation and blood stasis
syndrome score

Both Qi-stagnation and Qi-deficiency can eventually lead to
the outcome of blood stasis syndrome in patients with CAD.
Chinese medicine holds that blood stasis plays an important
role in the occurrence and development of CAD (5). In the
present study, the Blood Stasis Syndrome Scale was used to
quantitatively evaluate the degree of blood stasis status in
patients. It was found that the blood stasis syndrome scores of
patients with QSBS syndrome were significantly higher than
those of patients with QDBS syndrome, and higher score of
blood stasis syndrome was confirmed to be an independent
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risk factor of QSBS syndrome. The results also suggest
that the degree of blood stasis in patients with ACS and the
QSBS subtype, who were more likely to have triple-vessel
lesions, may be relatively more serious. Therefore, intensive
treatment of improving blood circulation and dispersing
stasis in these patients seems particularly important.

Qi-blood syndrome differentiation and biochemical factors

Links between inflammation and cytokines have been
proven to play important roles in the development of
atherosclerotic cardiovascular disease (30). Previous studies
have explored the relationship between the TCM dialectical
types of CAD and inflammatory factors or cytokines.
Hong et al’s study found that the TCM syndromes of
CAD were correlated with inflammatory factors, such as
CRP, IL-6, and TNF-a, with these inflammatory factors
being significantly increased in ACS patients with blood
stasis syndrome (31). A study by Qi e 4/. has shown that
the Qi-deficiency syndrome of unstable angina pectoris
was related to inflammatory factors, including IL, hs-CRP,
FIB, TNF-a, and ICAM-1. The inflammation level of
patients with Qi-deficiency syndrome is higher than that
of healthy people but lower than that of non-Qi deficiency
syndrome patients (32). Ren et 4l’s study detected the level
of inflammatory mediators in the serum of subjects with
Qi-blood dysfunction and found that the levels of TNF-a
and LN in the serum of patients with QDBS syndrome
and QSBS syndrome were significantly higher, while the
level of slgA was lower when compared with those of the
healthy control group (14). Overall, these previous studies
indicate that inflammatory reaction may exist in the process
of congestion caused by Qi disease in CAD. Our study
compared the level of related biochemical factors in the
serum of patients in the QDBS group and QSBS group and
found that the levels of inflammatory factors and vasoactive
substances in the QSBS group, including hs-CRP, IL-
6, TNF-a, YKL-40, ICAM-1, and CD141, were higher
compared with those in the QDBS group. However, there
was no statistical difference. This suggests that patients
with QSBS syndrome may have a stronger inflammatory
reaction and hypercoagulability in the development and
progression of ACS. However, our results still need to be
further confirmed by metabonomics and genomics testing.

Establishment of a clinical diagnostic prediction model

The diagnosis of QSBS and QDBS syndromes mainly
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depends on the subjective judgment and clinical experience
of doctors, while the diagnostic criteria still lack support
from objective indicators of modern medical technology.
To the best of our knowledge, this is the first study
reported that establishes a clinical diagnostic prediction
model by analyzing the clinical characteristics, laboratory
examinations, and coronary angiographic features of
patients with QSBS syndrome and QDBS syndrome. We
found that patients with QSBS syndrome were more likely
to be males, and have three-vessel lesions, relatively high
blood stasis syndrome score, normal ejection fraction,
and relatively low LDL-C level. Meanwhile, patients with
QDBS syndrome were more likely to have low ejection
fraction, high LDL-C level, left main and non-three-
vessel lesions, and relatively low blood stasis syndrome
score. The ROC analysis and the Hosmer-Lemeshow
test both indicated the good predictive adjustment and
discriminative power of the regression model. The
establishment of a model in this study may provide a
theoretical support for increasing the objectivity of the
diagnostic criteria of QSBS and QDBS syndrome in

clinical practice.

Limitations

The main limitation of our study is that the efficacy of
the clinical diagnostic prediction model still needs to be
improved and validated, and these works will be completed
in further research. Biomarkers with significant differential
diagnostic value for Qi-blood syndromes were not found
in our research. Therefore, further large-scale, multicenter
clinical trials along with metabonomics and genomics
testing are needed to identify biomarkers with higher
diagnostic value, and apply them to the establishment of
a diagnostic model. This way, a better tool with higher
diagnostic efficiency can be developed.

Conclusions

Patients with QSBS syndrome were more likely to be
males, and have three-vessel lesions, relatively high blood
stasis syndrome score, normal ejection fraction, and a
relatively low LDL-C level; meanwhile, patients with
QDBS syndrome were more likely to have low ejection
fraction, high LDL-C level, left main and non-three-
vessel lesions, and a relatively low blood stasis syndrome
score. By combining modern medicine and TCM, were
able to achieve good discrimination power in a clinical
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diagnostic prediction model that may have clinical value
in differentiating between QSBS syndrome and QDBS
syndrome. Further large-scale, multicenter clinical trials,
along with metabonomics and genomics research, are
warranted to refine more precise and objective tools with
higher discriminative power, thus improving the accuracy of
diagnosis and treatment in modern Chinese medicine.
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Supplementary

Table S1 The quantitative evaluation table for blood stasis syndrome of coronary heart disease

Item Score
Angina pectoris
No 0
Mild: typical angina attacks, lasting several minutes, at least 2-3 times a week, but the pain is not serious, sometimes 3
nitroglycerin is needed
Medium: typical angina attacks, occurring every day, lasting several minutes each time, with nitroglycerin needed each time 6
Severe: severe typical angina attacks, occurring several times a day, lasting for several minutes, with nitroglycerin needing to 10
be taken several times
Extremely severe: typical angina pectoris, severe degree, frequent attacks, duration >30 minutes, unable to be alleviated by 15
nitroglycerin, or clinical diagnosis of acute myocardial infarction
Tongue nature
No 0
Mild: dark red tongue 3
Medium: dark red tongue, scattered red dots or ecchymosis 6
Severe: purple tongue 9
Lips
No 0
Mild: dark red lips 3
Medium: dark lips 6
Severe: dark lips, gums can be seen red dots or ecchymosis 9
Varicose sublingual vein
No 0
Mild: only the root of the tongue 8
Medium: more than 1/2 of sublingual veins 9
Severe: whole sublingual 10
Pulse condition
No 0
Lusterless pulse 8
Uneven pulse 10

Total score




