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Background

• Previous studies

- Intravascular ultrasonography (IVUS)- guided percutaneous

coronary intervention (PCI) improved clinical outcomes compared

with coronary angiography (CAG)-guided PCI in complex

coronary artery disease



Gao, X,-F. et al. J Am Coll Cardiol Intv. 2021;14(3):247-57Hong SJ et al., JAMA. 2015 Nov 24;314(20):2155-63



JM Lee et al., N Engl J Med. 2023 May 4;388(18):1668-1679



2021 ACC/AHA Guideline 2018 ESC Guideline



2021 ACC/AHA Guideline 2018 ESC Guideline



Method

• Sub-study of BEST Extended trial

• Prospective, Open-label, Multi-centered, 

Randomized trial 

• Patients were enrolled between July 

2008 to September 2013

• PCI with everolimus-eluting stent versus 

CABG in angiographic multivessel 

coronary artery disease 

Ahn JM et al., Circulation. 2022 Nov 22;146(21):1581-1590.



Method

• Among 880 patients with MVD enrolled in the BEST Extended Follow-up study

• As-treated Analysis

• 333 patients underwent IVUS-guided PCI

• 131 patients underwent CAG-guided PCI

• compared with 401patients underwent CABG

• during a median follow-up of 11.8 years

• The primary endpoint 

- the composite of death from any cause, myocardial infarction, or target-vessel revascularization



Method

880 Patients with multi-vessel disease

IVUS-guided PCI

(N = 333)

CAG-guided PCI

(N = 131)

CABG

(N = 401)

As-treated analysis

The primary endpoint  
(the composite of death from any cause, myocardial infarction, or target-vessel revascularization)

median follow-up of 11.8 years



Result

• Baseline Characteristics of Patients

Clinical Characteristics

Angiography-guided 

PCI 

(n=131)

IVUS-guided 

PCI

(n=333)

CABG

(n=401)
P value

Age 65.7 ± 10.0 63.7 ± 9.0 64.5 ± 9.4 0.12

Male sex 84 (64.1) 233 (70.0) 301 (75.1) 0.04

BMI 24.5 ± 3.7 24.9 ± 2.7 24.9 ± 2.8 0.30

Medically treated diabetes 59 (45.0) 134 (40.2) 164 (40.9) 0.62

Hypertension 95 (72.5) 217 (65.2) 265 (66.1) 0.29

Hyperlipidemia 42 (32.1) 200 (60.1) 213 (53.1) <0.001

Current smoker 28 (21.4) 66 (19.8) 76 (19.0) 0.82

Previous PCI 6 (4.6) 28 (8.4) 34 (8.5) 0.31

Previous myocardial infarction 10 (7.6) 16 (4.8) 27 (6.7) 0.41

Previous congestive heart failure 8 (6.1) 7 (2.1) 12 (3.0) 0.08

Previous stroke 13 (9.9) 24 (7.2) 32 (8.0) 0.62

Chronic renal failure 5 (3.8) 4 (1.2) 7 (1.7) 0.16

Peripheral vascular disease 6 (4.6) 10 (3.0) 10 (2.5) 0.47

Chronic obstructive pulmonary disease 4 (3.1) 3 (0.9) 6 (1.5) 0.23

Clinical presentation 0.006

Stable angina 46 (35.1) 173 (52.0) 186 (46.4)

Unstable angina 62 (47.3) 134 (40.2) 182 (45.4)

Recent acute myocardial infarction 23(17.6) 26(7.8) 33 (8.2)

Ejection fraction 58.6 ± 10.6 59.5 ± 7.4 59.7 ± 8.3 0.42



Result

• Baseline Characteristics of Patients, According to Study Group.

Characteristics
Angiography-guided PCI 

(n=131)

IVUS-guided PCI

(n=333)

CABG

(n=401)
P value

Diseased vessels 0.03

Three vessel disease 102 (77.9) 242 (72.7) 324 (80.8)

Two vessel disease 29 (22.1) 91 (27.3) 77 (19.2)

CTO 26 (19.8) 104 (31.2) 130 (32.4) 0.02

Bifurcation 45 (34.4) 210 (63.1) 247 (61.6) <0.001

Heavy calcified lesion 38 (29.0) 111 (33.3) 118 (29.4) 0.46

EuroSCORE ≥ 6 29 (22.1) 32 (9.6) 46 (11.5) 0.001

SYNTAX score 22.2 ± 7.4 24.9 ± 7.4 25.5 ± 7.9 <0.001



Characteristics
Angiography-guided PCI 

(n=131)

IVUS-guided PCI

(n=333)

CABG

(n=401)
P value

Complete revascularization 70 (53.4%) 166 (49.8%) 274(68.3%) <0.001

Number of stents 3.13 ± 1.28 3.47 ± 1.47 NA 0.03

Total length of stents 71.62 ±31.12 91.2 ± 39.54 NA <0.001

Stent diameter, mm 3.00 ± 0.35 3.23 ± 0.28 NA <0.001

Total number of Graft NA NA 3.09 NA

LIMA to LAD NA NA 398 (99.3) NA

Off-pump CABG N NA 205 (51.1) NA

Result

• Procedural Characteristics of Patients Among 3 groups



Result

Primary Composite Endpoint 



Result

Death, Stroke , Myocardial infarction



Result

Death from Any Cause



Result

Any Repeat Revascularization



Result
• Primary and Secondary Outcome at Long-Term Follow-up according to IVUS guidance

Outcomes Treatment
Number of 

events (%)
cHR

Univariate analysis 95% CI
aHR

Multivariate analysis 95% CI

Lower Upper P value Lower Upper P value

Primary 

Endpoint 

Death, MI, TVR

Angiography-guided PCI 58 (44.3%) 2.190 1.579 3.036 <0.001 2.131 1.501 3.026 <0.001

IVUS-guided PCI 75 (22.8%) 0.933 0.689 1.263 0.654 0.985 0.722 1.343 0.922

CABG (reference) 95 (24.0%) 1 (ref) 1(ref)

Death, Stroke, 

or MI

Angiography-guided PCI 50 (38.3%) 1.950 1.378 2.760 <0.001 1.976 1.363 2.864 <0.001

IVUS-guided PCI 58 (17.6%) 0.764 0.549 1.065 0.112 0.848 0.604 1.191 0.341

CABG (reference) 88 (22.2%) 1 (ref) 1(ref)

Death from any 

cause

Angiography-guided PCI 32 (24.5%) 1.665 1.087 2.551 0.019 1.571 0.993 2.488 0.054 

IVUS-guided PCI 38 (11.6%) 0.721 0.482 1.080 0.113 0.818 0.540 1.239 0.343 

CABG (reference) 62 (15.7%) 1 (ref) 1 (ref)

Any RR

Angiography-guided PCI 36 (30.1%) 3.253 2.068 5.119 <0.001 3.154 1.960 5.076 <0.001

IVUS-guided PCI 60 (19.1%) 1.909 1.276 2.857 0.002 1.651 1.093 2.494 0.017 

CABG (reference) 39 (10.6%) 1 (ref) 1 (ref)



Conclusion

• Post-hoc analysis of the BEST extended follow-up trial,

IVUS-guided PCI would narrow the gap of treatment effect between PCI and CABG

for the treatment of MVD 

• Suggesting the potential clinical benefit of routine IVUS use during PCI for MVD 

• Further larger randomized trials are warranted to confirm or refute these findings
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