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Background

* IVUS guidance has been recommended for complex coronary
lesions undergoing DES implantation.

* ULTIMATE trial showed fewer 1-year TVF after IVUS-guided
DES implantation for all-comers compared with those after
angiography guidance.

* The long-term effect of IVUS guidance beyond 2 years in the

modern DES era has scarcely been reported in randomized
trials.

JJ Zhang et al. JACC. 2018.
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Major Inclusion Criteria

* Silent ischemia, Stable angina or unstable angina
* Acute myocardial infarction >24 h
* De novo lesion
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Major Exclusion Criteria

Life expectancy <12 months
Intolerant of DAPT
CTO not re-canalized

Severe calcification needing rotational atherectomy



IVUS-defined Criteria for The
Optimal Stent Deployment

1. Minimal lumen CSA in stented segment
>5.0 mm?, or 90% of distal reference
lumen CSA;

2. Plaque burden at the 5-mm proximal or
distal to the stent edge <50%;

3. no edge dissection involving media with
: length >3mm.
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Study Flowchart

1448 all-comers with de novo lesions between August 2014 and May 2017 in
8 Chinese centers

1:1 Randomization

IVUS-guided group Angiography-guided group
(N=T724) (N=724)

no patient 8 patients
crossover crossover

1-year follow-up 1-year follow-up
(N=722,99.7%) (N=722,99.7%)

Primary endpoint:
TVF at 1-year

3-year follow-up 3-year follow-up
(N=714, 98.6%) (N=709, 97.9%)
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Baseline Clinical Data

IVUS guidance Angiography guidance

(n=724) (n=724) P
Age 65.2+10.9 65.919.8 0.19
Male 73.9% 73.2% 0.77
Hypertension 70.7% 72.0% 0.60
Diabetes 30.0% 31.2% 0.61
Current smoker 34.9% 31.5% 0.16
UAP 67.4% 64.4% 0.22
AMI 11.2% 14.0% 0.11
LVEF, % 60.9+7.9 60.3+9.3 0.19



Core Lab Lesions Data

IVUS Angiography
guidance guidance P
(n=962) (n=1016)
Multi-vessel disease 52.6% 57.2% 0.08
B2/C 66.1% 67.7% 0.45
Bifurcation 23.5% 26.5% 0.13
CTO 8.8% 9.0% 0.93
Moderate to severe 25 30, 24 29 0.59

calcification



Procedural Data (l)

IVUS Angiography

guidance guidance P
(n=724) (n=724)
Per patient, n (%)
Stent number 2.40+1.55 2.47+1.56 0.39
Mean stent length, mm 66.42+46.17 66.49+44.36 0.98
Mean stent diameter, mm 3.15+0.42 2.99+0.38 <0.001

Max balloon diameter, mm 3.84+0.52 3.62+0.51 <0.001
Max Post-dilation pressure, atm 19.8+3.7 19.2+3.6 0.003




RTIMATE Procedural Data (ll)

IVUS Angiography
guidance guidance P
(n=724) (n=724)
Radial access 94.8 96.8 0.07
2"d generation DES 99.2% 98.8% 0.44
Post-dilation 96.6% 94.9% 0.11
Procedural time, min 60.88 45.49 <0.001
Contrast volume, ml 178.29 161.96 <0.001
CIN’ 7.9% 5.8% 0.12
Complete revas. 713.3% 75.0% 0.47
Angiographic success 98.0% 97.8% 0.77

*CIN, contrast induced nephropathy




ULTIMATE

Three-year Clinical FU

Hazard ratio: 0.60 (95% CI: 0.42, 0.87)
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Log-Rank: p = 0.01

Angiography guidance
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IVUS guidance

6 12 18 24 30 36
Time Since Randomization (Months)
Number at risk
Angiography 724 698 676 651 643 634 631
IVUS 724 710 696 676 660 655 654
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Three-year Clinical FU

IVUS vs. Angiography
HR: 0.60 (95% CI: 0.42, 0.87)
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Optimal vs. Suboptimal
HR: 0.44 (95% CI: 0.24, 0.81)
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12 18 24 30
Time Since Randomization (Months)
Number at risk

Angiography guidance 724 698 676 651 643 634
IVUS guidance 724 710 696 676 660 655
Suboptimal PCI 340 329 320 309 300 296

Optimal PCI 384 381 376 367 360 359

Angiography guidance — IVUS guidance
Suboptimal PCI Optimal PCI




Three-year Clinical FU

IVUS Angiography
guidance guidance p
(n=724) (n=724)

Target vessel failure 47 (6.6) 76 (10.7) 0.01
Cardiac death 13 (1.8) 19 (2.7) 0.28
Target vessel M 7 (1.0) 15 (2.1) 0.09
Clinically driven TVR 32 (4.5) 49 (6.9) 0.05
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TVUS guidance Angiography guidance
Subgroup Events/ total patients Events/ total patients Hazard Ratio (95% CI) p for interaction
All patients 47/724 76/724 0.60 (0.42-0.87)
Age 0.59
<75 yrs 34/557 5 0.64 (0.41-0.98)
>75yrs 13187 051 (0.26-1.02)
Sex
Male 38/535 /530 0.65 (0.43-0.97)
Female 9/189 4 0.47 {0.21-1.05)
Diabetes mellitus
32/507 47/498 0.66 (0.42-1.03)
15/217 20/226 0.52 (0.28-0.96)

Acute coronary syndrome
Mo 4/155 / 0.39 (0.12-1.26)
Yes 43/569

Chronic kidney disease

No 2/543 0.65 (0.42-1.02)

Yes 15180 271169 0.49 (0.26-0.93)
Multi-vessel disease

No 16/343 0.74 (0.40-1.36)

Yes 28/381 1414 0.55 (0.35-0.88)
ACC/AHA classification

AB1 5/219 0.46 (0.16-1.36)

B2/C 42/505 0.63 (0.43-0.93)
Chronic total occlusion

No 38/641 / 0.61 (0.41-0.92)

Yes /83
Biturcation lesions

No 31/509 381469 0.74 (0.46-1.19)

Yes 16/215 38/255 0.48 (0.27-0.87)
Moderate to severe calci

No 29/ 43/521 0.67 (0.42-1.07)

Yes 18/207 33/203 0.51 (0.29-0.91)
Lesion length

<25 mm 27, 0.59 (0.32-1.10)

225 mm ! z 0.61 (0.39-0.96)

X 0015 20
IVUS better  Angiography better
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Conclusion

* In the present multicenter randomized trial, IVUS
guidance was associated with a lower risk of 3-year
TVF, particularly for patients with an IVUS-defined
optimal procedure, compared with angiography
guidance in all-comers undergoing second-
generation DES implantation.



Thanks for your attention!
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