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DAPT trial 

Mauri et al, NEJM 2014 



8 DES trials 

1 BMS trial 

2 secondary prevention trials 

1 atrial fibrillation trial 

1 peripheral arterial disease trial  

1 trial with a mixed population (multiple RF or established CV disease) 

Elmariah et al; Lancet 2014 

Fourteen RCTs and 69,644 pts 



Treatment effect may be disease 

specific 

Bahtt et al; NEJM 2006                                                 SPS 3 Investigators 

P=0.04 

CHARISMA Trial                  SPS trial 



Lancet 2015 

10 RCT 

31,666 pts 



Mortality with Extended Duration DAPT After 

DES: A Pairwise and Bayesian Network 

 Meta-Analysis of 10 RCTs and 31,666 Pts 

22% ↑ 

mortality 

with 

prolonged 

DAPT 

(p=0.02) 

All-cause Death 
HR 

(95% CI) 

ARTIC Interruption 

DAPT 

DES LATE 

EXCELLENT 

ISAR SAFE 

ITALIC 

OPTIMIZE 

PRODIGY 

RESET 

SECURITY 

 I-V (I2=0.0%, p=0.93); p value for ES=0.02 

2 .1 3 5 1 .5 

Longer DAPT better 

D+L: p value for ES=0.02 

Weight 

(%) 

Events 

Group 1 

Events 

Group 2 

1.32 (0.49, 3.55) 

0.75 (0.56, 1.02) 

0.71 (0.45, 1.10) 

0.57 (0.17, 1.95) 

0.66 (0.27, 1.63) 

1.14 (0.41, 3.15) 

0.95 (0.63, 1.45) 

0.91 (0.61, 1.37) 

0.62 (0.20, 1.88) 

1.00 (0.37, 2.66) 

0.82 (0.69, 0.98) 

0.82 (0.69, 0.98) 

Study 

3.03 

33.00 

14.85 

1.99 

3.67 

2.85 

17.07 

18.12 

2.36 

3.05 

100.00 

100.00 

9/624 

74/4941 

32/2514 

4/722 

8/1997 

8/912 

43/1563 

45/751 

5/1059 

8/682 

236/ 

15765 

7/635 

98/5020 

46/251 

7/721 

12/2003 

7/910 

45/1556 

49/750 

8/1058 

8/717 

287/1590 

Shorter DAPT better 

ES=effect size 

Palmerini et al, Lancet 2015 



Mortality with Extended Duration DAPT After 

DES: A Pairwise and Bayesian Network 

Meta-Analysis of 10 RCTs and 31,666 Pts 

49% ↑ 

Non-cardiac 

mortality 

with 

prolonged 

DAPT 

(p=0.006) 

Non-cardiac Death 
HR 

(95% CI) 

DAPT 

DES LATE 

EXCELLENT 

ITALIC 

OPTIMIZE 

PRODIGY 

RESET 

SECURITY 

 I-V (I2=0.0%, p=0.71); p value for ES=0.006 

2 .1 3 

Shorter DAPT better 

5 1 .5 

Longer DAPT better 

D+L: p value for ES=0.006 

Weight 

(%) 

Events 

Group 1 

Events 

Group 2 

0.47 (0.29, 0.76) 

0.68 (0.34, 1.37) 

0.50 (0.09, 2.74) 

0.75 (0.17, 3.30) 

1.07 (0.50, 2.28) 

0.90 (0.49, 1.65) 

0.73 (0.16, 3.26) 

0.60 (0.15, 2.42) 

0.67 (0.51, 0.89) 

0.67 (0.51, 0.89) 

 

Study 

34.27 

16.38 

2.73 

3.62 

13.82 

21.58 

3.50 

4.11 

100.00 

100.00 

22/4941 

13/2514 

2/722 

3/912 

14/1563 

20/751 

3/1059 

3/682 

80/ 

13144 

48/5020 

19/2531 

4/721 

4/910 

13/1556 

22/750 

4/1058 

5/717 

119/13263 

ES=effect size 

Palmerini et al, Lancet 2015 



Mortality with Extended Duration DAPT After 

DES: A Pairwise and Bayesian Network 

Meta-Analysis of 10 RCTs and 31,666 Pts 

8% ↑ 

cardiac 

mortality 

with 

prolonged 

DAPT 

(p=NS) 

Cardiac Death 
HR 

(95% CI) 

DAPT 

DES LATE 

EXCELLENT 

ITALIC 

OPTIMIZE 

PRODIGY 

RESET 

SECURITY 

 I-V (I2=0.0%, p=0.85); p value for ES=0.52 

2 .1 3 

Shorter DAPT better 

5 1 .5 

Longer DAPT better 

D+L: p value for ES=0.52 

Weight 

(%) 

Events 

Group 1 

Events 

Group 2 

1.04 (0.70, 1.53) 

0.68 (0.38, 1.23) 

0.67 (0.11, 3.99) 

1.67 (0.40, 6.97) 

0.90 (0.55, 1.49) 

0.92 (0.53, 1.58) 

0.50 (0.91, 2.73) 

1.64 (0.41, 6.59) 

0.93 (0.73, 1.17) 

0.93 (0.73, 1.17) 

 

Study 

35.40 

15.69 

1.68 

2.65 

21.79 

18.14 

1.86 

2.81 

100.00 

100.00 

52/4941 

19/2514 

2/722 

5/912 

29/1563 

25/751 

2/1059 

5/682 

139/ 

13144 

50/5020 

28/2531 

3/721 

3/910 

32/1556 

27/750 

4/1058 

3/717 

150/13263 

ES=effect size 

Palmerini et al, Lancet 2015 



Heterogeneity between groups: p = 0.691

Overall  (I-squared = 0.0%, p = 0.929)

3-6-months vs 12-months

Subtotal  (I-squared = 0.0%, p = 0.890)

Study

6-months vs 24-months

DES LATE

ID

12-months vs 24-months

Subtotal  (I-squared = 0.0%, p = 0.525)

RESET

OPTIMIZE

ITALIC

ARCTIC

Subtotal  (I-squared = .%, p = .)

EXCELLENT

SECURITY

DAPT

PRODIGY

ISAR SAFE

0.82 (0.69, 0.98)

0.87 (0.64, 1.19)

0.71 (0.45, 1.10)

ES (95% CI)

0.76 (0.60, 0.97)

0.62 (0.20, 1.88)

0.95 (0.63, 1.45)

1.14 (0.41, 3.15)

1.32 (0.49, 3.55)

0.91 (0.61, 1.36)

0.57 (0.17, 1.95)

1.00 (0.37, 2.66)

0.75 (0.56, 1.02)

0.91 (0.61, 1.37)

0.66 (0.27, 1.63)

0.82 (0.69, 0.98)

0.87 (0.64, 1.19)

0.71 (0.45, 1.10)

ES (95% CI)

0.76 (0.60, 0.97)

0.62 (0.20, 1.88)

0.95 (0.63, 1.45)

1.14 (0.41, 3.15)

1.32 (0.49, 3.55)

0.91 (0.61, 1.36)

0.57 (0.17, 1.95)

1.00 (0.37, 2.66)

0.75 (0.56, 1.02)

0.91 (0.61, 1.37)

0.66 (0.27, 1.63)

Short DAPT better  Long DAPT better 

1.1 1 2 3 5

Death

Palmerini et al, Lancet 2015 



DAPT trials: 15 RCTs 

≤6 months vs ≥ 1 year (n=10) 

• RESET 

• OPTIMIZE 

• EXCELLENT 

• ISAR SAFE 

• SECURITY 

• I LOVE IT 

• IVUS XPL 

• PRODIGY 

• ITALICS 

• NIPPON 

 

1 year vs > 1 year (n=5) 

• DAPT trial 

• DES LATE 

• ARCTIC INTERRUPTION 

• OPTIDUAL 

• Dadjou et al 

2 RCT: 3 months vs 1 year 

5 RCT 6 months vs 1 year 

3 RCT 6 months vs > 1 year 



I-V Overall  (I-squared = 0.0%, p = 0.773)

Study

ID

SECURITY

I LOVE IT

D+L Overall

PRODIGY

NIPPON

IVUS XPL

OPTIDUAL

DES LATE

ITALIC

ISAR SAFE

RESET

EXCELLENT

DAPT

ARCTIC

OPTIMIZE

0.86 (0.74, 1.00)

HR (95% CI)

1.00 (0.38, 2.66)

0.79 (0.36, 1.72)

0.86 (0.74, 1.00)

0.92 (0.61, 1.38)

1.23 (0.59, 2.55)

0.51 (0.19, 1.41)

1.49 (0.80, 2.77)

0.70 (0.45, 1.09)

1.14 (0.42, 3.14)

0.67 (0.28, 1.61)

0.63 (0.21, 1.87)

0.58 (0.18, 1.89)

0.76 (0.56, 1.02)

1.28 (0.48, 3.42)

0.96 (0.63, 1.45)

0.86 (0.74, 1.00)

HR (95% CI)

1.00 (0.38, 2.66)

0.79 (0.36, 1.72)

0.86 (0.74, 1.00)

0.92 (0.61, 1.38)

1.23 (0.59, 2.55)

0.51 (0.19, 1.41)

1.49 (0.80, 2.77)

0.70 (0.45, 1.09)

1.14 (0.42, 3.14)

0.67 (0.28, 1.61)

0.63 (0.21, 1.87)

0.58 (0.18, 1.89)

0.76 (0.56, 1.02)

1.28 (0.48, 3.42)

0.96 (0.63, 1.45)

Short DAPT better  Long DAPT better 
1.1 .5 1 2 3 5

Bleed related Death 1 yearAll-cause mortality 



I-V Overall  (I-squared = 0.0%, p = 0.614)

I LOVE IT

EXCELLENT

SECURITY

RESET

D+L Overall

ID

OPTIDUAL

DES LATE

IVUS XPL

PRODIGY

OPTIMIZE

Study

DAPT

ITALIC

0.71 (0.55, 0.92)

0.72 (0.23, 2.22)

0.51 (0.10, 2.54)

0.61 (0.15, 2.43)

0.75 (0.17, 3.31)

0.71 (0.55, 0.92)

ES (95% CI)

1.65 (0.62, 4.39)

0.69 (0.34, 1.37)

0.42 (0.10, 1.87)

0.91 (0.50, 1.66)

1.08 (0.51, 2.29)

0.48 (0.30, 0.76)

0.75 (0.17, 3.31)

0.71 (0.55, 0.92)

0.72 (0.23, 2.22)

0.51 (0.10, 2.54)

0.61 (0.15, 2.43)

0.75 (0.17, 3.31)

0.71 (0.55, 0.92)

ES (95% CI)

1.65 (0.62, 4.39)

0.69 (0.34, 1.37)

0.42 (0.10, 1.87)

0.91 (0.50, 1.66)

1.08 (0.51, 2.29)

0.48 (0.30, 0.76)

0.75 (0.17, 3.31)

Short DAPT better  Long DAPT better 
1.1 .5 1 2 3 5

No card Death 1y
Non-cardiac mortality 



•Is there a biological 

plausibility behind 

these findings? 



Causes of mortality in the DAPT trial 

Mauri et al; EHJ 2016 



Yeh et al; JAMA 2016 

DAPT SCORE<2 DAPT SCORE≥2 



Ndrepepa et al; JACC 2008 

ISAR REACT, SWEET, SMART 2, REACT 2        EVENT trial 

Lindsey et al; JACC Int 2009 

ACUITY trial                                                             ADAPT DES  

Genereux et al; JACC 2015 Mehran et al; JACC 2010 



HR for mortality 

Bleeding and mortality in ADAPT 

DES 

Genereux et al; JACC 2015 



Effect of bleeding or stent thrombosis 

on mortality 

Capodanno, JACC 2015 

9 RCTs with 28,236 patients 



The missing link 

• Shorter DAPT is associated 

with lower bleeding 

 

• Shorter DAPT is associated 

with lower mortality  

Is shorter DAPT associated with lower  

rates of bleeding-related deaths? 





Flow chart 

Potentially relevant articles:
n=1042

Articles requiring full review:

n=17

Articles included: 

n=12

Review of titles
and abstract

Detailed text review

Excluded: n=1025
Not related: n=729
Observational studies, comments, 

duplicate publications:                                n=296

Excluded: n=5

RCT not on DES                                          n=5

Palmerini et al; JACC 2017 

For 6 RCTs patient-level data 
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Pooled dataset of 6 RCTs and 11,473 pts 

Palmerini et al; JACC 2017 



Pooled dataset of 6 RCTs and 11,473 pts 

Palmerini et al; JACC 2017 



Bleeding related death in a meta-

analysis of 12 RCTs and 34,880 pts  

Palmerini et al; JACC 2017 



Non bleeding related death 

Palmerini et al; JACC 2017 



30-day bleeding-related deaths 

Palmerini et al; JACC 2017 



Conclusions 

• Prolonged DAPT (> 1 year) significantly 

reduce the risk stent thrombosis and 

myocardial infarction, but significantly 

increase the risk of bleeding and 

bleeding-related deaths. 

 

• The risk of mortality with prolonged 

DAPT is a serious concern and should 

be taken into account when deciding 

the optimal DAPT duraration after DES 

placement. 


