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RCTs: DES vs. BMS in SVGs
Study Year N Primary endpoint DES event rate 

(%)
BMS event rate 

(%)
P

RRISC 2006 75 6-month 
angiographic 
restenosis

13.6 32.6 0.031

2007 MACE at 32 months 58 41 0.13

SOS 2009 80 12-month 
angiographic 
restenosis

9 51 <0.001

2010 Target vessel failure 
at 35 months

34 72 0.001

ISAR-CABG 2011 610 12-month composite 
of death, MI and TLR

15 22 0.02

BASKET-
SAVAGE

2016 173 12-month composite 
of cardiac death, MI 
and TVR

2.3 17.9 <0.001



• Small number of patients

• Unblinded

• Routine angiographic follow-up

• First generation DES

• Low use of embolic protection

Limitations of prior RCTs



• Prospective, double-blind, multicenter, 
randomized trial

• Primary endpoint:  12-month incidence 
of target vessel failure  

(TVF: composite of cardiac death, target 
vessel myocardial infarction, or target 
vessel revascularization)

Study Design
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INCLUSION

1. Age ≥ 18 yrs

2. Planned PCI of 50-99% 

de novo SVG lesions 

(2.25-4.5 mm in 

diameter) causing 

ischemia

3. Intent to use EPD

4. Agree to participate and 

take prescribed 

medications

5. Informed consent

EXCLUSION

1. Planned non-cardiac surgery within 12 months

2. STEMI

3. Target SVG = last remaining vessel or left main 

equivalent

4. Any prior Rx of target lesion

5. Prior Rx of target vessel during past 12 months

6. Hemorrhagic diathesis or refuse transfusion 

7. Warfarin required for 12 months + high risk for 

bleeding

8. +ve pregnancy test, breast-feeding or possible 

future pregnancy

9. Life expectancy < 12 months

10. History of allergic reaction to DES drug or metal

11. Allergy to clopidogrel in non-ACS pts

12. Participation in another RCT



• Initial sample size: 519 pts to achieve 90% 
power for the primary endpoint at 12 months FU 
assuming 12-month TVF rate 30% in BMS and 
18% in DES

• Interim analysis: sample size increased to 762
due to lower than anticipated TVF rate

• Enrollment stopped 12/31/2015: 599 pts enrolled 
– 597 included in analysis due to improper 
consent in 2 pts

Statistical design



Power calculation

HR Events Power

Original power estimation 0.556 123 90%

Power based on actual 
number of events in study

0.556 109 86%



DIVA 
Study 
Sites



Total SCREEENED= 3482 Total RANDOMIZED= 597



STUDY FLOWCHART



Patient Characteristics I
DES

(n = 292)

BMS

(n = 305)

Age – yrs 69.0 ± 7.4 68.2 ± 7.7

Men, n (%) 290 (99%) 305 (100%)

Race, n (%)

White 263 (92%) 254 (86%)

Black 17 (7%) 32 (12%)

Body Mass Index (Kg/m²) 30.6 ± 5.6 30.4 ± 5.3

Years since CABG 13.9 ± 6.7 12.8 ± 6.8 P=0.026



Patient Characteristics II

Presentation

DES

(n = 292)

BMS

(n = 305)

Stable angina 117 (40%) 105 (34%)

Unstable angina 89 (30%) 95 (31%)

Non-ST-segment elevation MI 66 (23%) 74 (24%)

Other 17 (6%) 30 (10%)

Hypertension, n (%) 278 (95%) 296 (97%)

Hyperlipidemia, n (%) 287 (98%) 294 (96%)

Diabetes mellitus, n (%) 173 (59%) 187 (61%)

Current smoking, n (%):  61 (21%) 72 (24%)

Prior MI, n (%) 163 (56%) 153 (50%)



Angiographic Characteristics I

SVG anastomosed to:

DES

(n = 292)

BMS

(n = 305)

LAD – diagonal  n (%) 60 (21%) 73 (24%)

Circumflex – OM , n (%) 120 (41%) 125 (41%)

RCA - PDA, n (%) 112 (38%) 108 (35%)

SVG target lesion location

Ostial, n (%) 68 (21%) 88 (25%)

Body, n (%) 234 (71%) 240 (67%)

Distal anastomosis, n (%) 28 (8%) 31 (9%)



Angiographic Characteristics II
DES

(n = 292)

BMS

(n = 305)
Pre-stenting target SVG % diameter 
stenosis

82.7 ± 11.7 83.0 ± 11.2

Pre-stenting target SVG lesion flow
0, n (%) 2 (1%) 3 (1%)
1, n (%) 10 (3%) 14 (4%)
2, n (%) 54 (16%) 42(12%)
3, n (%) 264 (80%) 300 (84%)

Post-stenting target SVG % diameter 
stenosis

1.7 ± 9.9 1.1 ± 6.6

Post-stenting target SVG lesion flow
0, n (%) 1 (0%) 1 (0%)
1, n (%) 1 (0%) 0 (0%)
2, n (%) 7 (2%) 4 (1%)
3, n (%) 321 (97%) 354 (99%)



Procedural Techniques

DES

(n = 292)

BMS

(n = 305)

Anticoagulant

Unfractionated heparin, n (%) 166 (57%) 177 (58%)

Bivalirudin, n (%) 123 (42%) 137 (45%)

Glycoprotein IIb/IIIa inhibitor , n (%) 44 (15%) 43 (14%)

Staged PCI, n (%) 30 (10%) 35 (12%)

Hemodynamic support during PCI, n (%) 1 (0%) 3 (1%)

Embolic protection device used, n (%) 199 (69%) 211 (69%)

Number of target SVGs intervened per patient 1.0 ± 0.2 1.0 ± 0.2

Number of target SVG lesions intervened per 
patient

1.2 ± 0.5 1.2 ± 0.5



Procedural Outcomes
DES

(n = 292)

BMS

(n = 305)

Number of stents in target SVG lesions per 
patient

1.3 ± 0.6 1.4 ± 0.8

Number of non-target lesions intervened per 
patient

1.4 ± 0.6 1.4 ± 0.7

Type of DES used in target lesions

First generation, n (%) 17 (6%) 0 (0%)

Second generation, n (%) 261 (89%) 8 (3%)

Total length of stents in target lesion per 
patient (mm)

27.0 ± 18.9 26.6 ± 18.3

Target lesion stent diameter (mm) 3.37 ± 0.5 3.42 ± 0.56

Lesions with angiographic success, n (%) 274 (94%) 291 (95%)

Any procedural complication 15 (5%) 22 (7%)

Periprocedural MI 9 (3%) 23 (8%) P=0.016



Primary endpoint: 12-month TVF



12-month primary endpoint: subgroups
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Hazard Ratio

with 95% CI

Subgroup

  Diabetes

    Yes

    No

  #Target Lesions

    1

    >1

  Age Newest SVG in yrs

   <13.5

    >=13.5

  TotalSample

 

34/172 (19.8) 36/186 (19.4) | |

17/120 (14.2) 22/119 (18.5) | |

42/243 (17.3) 45/259 (17.4) | |

9/49 (18.4) 13/46 (28.3) | |

23/135 (17) 28/164 (17.1) | |

28/156 (17.9) 29/139 (20.9) | |

51/292 (17.5) 58/305 (19) | |

No. of patients with events/total (%)

DES BMS

DES

better

BMS

better

P-value for

Interaction

0.42

0.27

0.62
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• Nearly all patients were men

• Study completed before reaching 
revised enrollment target, but still more 
patients than initially planned

Limitations



When stenting de novo SVG lesions:

• No difference in short- and long-term 
outcomes between DES and BMS

• Novel strategies needed for treatment 
of severe SVG lesions

Conclusions



Backup slides
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