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INTRODUCTION

Angina Heart attack

• Roth, Gregory A. et al. Journal of the American College of Cardiology , 2020
• 《中国心血管健康与疾病报告》2019



INTRODUCTION

Annika Lindskog Jonsson et al. Nat Rev Cardiol, 2017



HIGHLIGHT



BASELINE CLINICAL CHARACTERISTICS OF THE CAD COHORT

  

Control 

(n= 59) 

CAD (n= 260)  

P Value 1-Vessel Disease 

(n= 66) 

2-Vessel Disease 

(n= 71) 

3-Vessel Disease 

(n= 123) 

Sex, M/F, n 29/30 41/25 51/20 89/34 <0.001abc 

Age, y 51.5±10.2 62.2±9.1 61.4±10.8 62.4±7 0.013abcdef 

Gensini score  29 (23, 45.9) 44 (30.5, 63) 57.5 (38, 79.1) <0.001def 

Syntax score  5 (0, 9) 10 (6, 13) 13 (9, 20) <0.001def 

Myocardial Infarction  8 (12.1) 20 (28.2) 32 (26) <0.001de 

SBP, mmHg 118.8±20.0 131.1±15.2 131.6±15.3 128.6±10.8 0.011abcdef 

BMI, kg/m2* 24±3.1 25.1±3.7 26.4±3.7 25.8±3.2 0.296abc 

Current smoker 8 (13.6) 20 (31.3) 38 (54.3) 60 (49.2) <0.001abcde 

Hypertension 8 (13.6) 32 (48.5) 47 (66.2) 89 (72.4) <0.001abcde 

DM 0 14 (21.2) 26 (36.6) 48 (39) <0.001abcde 

PAD 1 (1.7) 17 (25.8) 12 (16.9) 39 (31.7) <0.001abcf 

Drugs     

Aspirin 0 55 (83.3) 68 (95.8) 120 (97.6) <0.001abcde 

b-blocker 0 41 (62.1) 57 (80.3) 103 (83.7) <0.001abcde 

ACEI/ARB 0 33 (50) 38 (53.5) 64 (52) <0.001abc 

CCB 0 18 (27.3) 28 (39.4) 53 (43.1) <0.001abce 

Statin 1 (1.7) 62 (93.9) 67 (94.4) 123 (100) <0.001abc 

Metformin 0 6 (9.1) 11 (15.5) 22 (17.9) <0.001abc 

PPI 0 14 (21.2) 11 (15.5) 41 (33.3) <0.001abcf 

Laboratory data     

WBC 5.6±2.9 6.9±1.8 7.2±2.4 7.3±1.3 <0.001abcd 

TC 4.6 (4.1, 5.4) 3.9 (3.2, 4.8) 3.8 (3.3, 4.3) 4.0 (3.4, 4.9) <0.001abc 

TG 1.2 (0.8, 1.6) 1.4 (1.0, 1.9) 1.3 (1.0, 1.9) 1.5 (1.0, 2.1) 0.051abc 

HDL-C 1.2 (1.0, 1.4) 1.0 (0.8, 1.2) 1.0 (0.8, 1.1) 0.9 (0.8, 1.1) <0.001abce 

LDL-C 2.8 (2.3, 3.3) 2.1 (1.7, 2.7) 2.2 (1.8, 2.6) 2.3 (1.8, 2.9) <0.001abc 

hs-CRP 0.7 (0.4, 1.1) 1.0 (0.5, 2.5) 1.6 (0.7, 3.9) 1.8 (0.7, 4.4) <0.001abce 

Glucose 5.7 (5.2, 7.2) 6.3 (5.4, 8.0) 6.9 (5.5, 8.7) 6.9 (5.9, 8.5) 0.011abc 

cTnI 0 (0, 0) 0.004 (0, 0.0223) 0.004 (0, 0.143) 0.009 (0, 0.072) <0.001abce 

TNF-a 9.7 (4.4, 15.8) 20.9 (15.8, 35.2) 19.9 (15.0, 47.6) 20.5 (15.8, 55.3) <0.001abc 

 



MICROBIAL VARIATION SHIFTS WITH CAD SEVERITY AS REFLECTED IN CO-ABUNDANCE GROUPS



GUT MICROBIOTA CONTRIBUTE TO CAD THROUGH INFLAMMATORY AND METABOLIC PATHWAYS



CAD-SEVERITY-SPECIFIC MICROBIAL FEATURES PREDICT MACE DURING FOLLOW-UP

Follow up：CAD patient, N = 226

Time：1.85 yrs (1.5-2.15 yrs)

Missing rate：13.1％

Total MACE = 43

MACE Traditional risk factor Gut microbiome Early prevention

Follow-up Study



TRANSMISSION OF ATHEROSCLEROSIS SUSCEPTIBILITY TO MICE VIA FMT EXPERIMENT



CAD-ASSOCIATED MICROBIOTA EXACERBATE VASCULAR INFLAMMATION AND SYSTEMIC TH1/TH2 

IMBALANCE



SUMMARY

❑ In a prospective cohort of 319 CAD patients, we employed an integrated multi-omics approach 

combining metagenomics, metabolomics, mechanistic experimental validation, and machine learning-

based predictive modeling to characterize the dynamic gut microbial shifts during disease progression 

from early to late stages.

❑ Fecal microbiota transplantation from patients with CAD transmitted susceptibility to atherosclerosis 

in antibiotic-treated ApoE -/- mice, accompanied by microbiota-induced vascular inflammation 

mediated through LPS–TLR4 signaling.

❑Machine learning identified gut microbial features that improved prospective prediction of MACE. 

Gut microbiota-derived aromatic amino acid metabolism was associated with thrombotic risk. Gut

microbiome in CAD progression support the development of microbiome-based strategies for 

cardiovascular risk prediction and prevention.
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