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Review of the current evidence

•• BleedingBleeding
E id i STEMI R di l F lE id i STEMI R di l F l•• Evidence in STEMI Radial vs. FemoralEvidence in STEMI Radial vs. Femoral
 RivalRivalRivalRival
 RifleRifle
 STEMISTEMI--RadialRadial

•• Upcoming trialsUpcoming trials•• Upcoming trialsUpcoming trials



1) Bleeding is frequent1) Bleeding is frequent



Bivalirudin trials - Major Bleeding
Bleeding is the most common non cardiacBleeding is the most common non cardiac 

complication
HORIZONS-AMI*

(N=3602)

REPLACE 2* Bivalirudin

ACUITY*
(N=13,819)

REPLACE-1†

(N=1056)

REPLACE-2
(N=6002) Heparin

Bivalirudin

CACHET‡

(N=208)

(N=1056)

Bittl et al.‡
(N=4312)

TIMI-8§
(N=133)

Antman et al AHJ 2002;  Bittl et al AHJ 2001;Lincoff et al AJC 2004;  Lincoff et al  2002; Stone et al NEJM 2006;  Stone et al NEJM 2008 

•30 days; †48 hours; ‡ 7 days;§14 days



1)1) Bleeding is frequentBleeding is frequent
2)2) Bleeding is badBleeding is bad



Non-CABG Major Bleeding and Early MI 
Were Associated With Increased Rates ofWere Associated With Increased Rates of 

Mortality at 1 Year
Multivariate analysis of 13,819 patients from ACUITY

P valueHR ± 95% CI HR (CI)
Day 0–2 after MI 12.6 (7.8-20.4) <.001
Day 3–7 after MI 5.3 (2.7-10.4) <.001

( )

Day 8–35 after MI 1.6 (0.8-3.1) .18
Day >35 after MI 1.2 (0.8-1.9) .34

Day  0–2 after major bleed* 3.0 (1.6-5.6) <.001
Day  3–7 after major bleed* 4.0 (2.1-7.5) <.001
Day 8–35 after major bleed* 4.5 (2.8-7.4) <.001
D 35 ft j bl d* 2 2 (1 5 3 2) 001Day >35 after major bleed* 2.2 (1.5-3.2) <.001

0.5   1   2    4    8  16



1)1) Bleeding is frequentBleeding is frequent
2)2) Bleeding is badBleeding is bad
3)3) Not all bleeding is equalNot all bleeding is equal



Incidence, Prognostic Impact, and Influence of Incidence, Prognostic Impact, and Influence of 
Antithrombotic Therapy on Access and NonAntithrombotic Therapy on Access and Non accessaccessAntithrombotic Therapy on Access and NonAntithrombotic Therapy on Access and Non--access access 

Site Bleeding in PCISite Bleeding in PCI
17,393 pts from REPLACE-2, ACUITY, and HORIZONS-AMI randomized to 

Bivalirudin or Heparin plus a GPI.

TIMI Major/Minor TIMI Major/Minor 
BleedingBleeding

Adjusted HR, Adjusted HR, 
11--Year MortalityYear Mortality PP ValueValueBleedingBleeding 11 Year MortalityYear Mortality PP ValueValue

Any BleedingAny Bleeding 3.173.17 < 0.0001< 0.0001

Access SiteAccess Site--OnlyOnly 1.821.82 0.0080.008

NonaccessNonaccess SiteSite 3 943 94 0 00010 0001NonaccessNonaccess SiteSite 3.943.94 0.00010.0001

Conclusion: Conclusion: The mortality risk of nonaccess site bleeding is almost twice that of 
access site bleeding. Bivalirudin reduces both risks by about 40% compared with 
h i d GPIheparin and a GPI.

Verheugt FWA, et al. J Am Coll Cardiol Intv. 2011;4:191-197.



1)1) Bleeding is frequentBleeding is frequent1)1) Bleeding is frequentBleeding is frequent
2)2) Bleeding is badBleeding is bad2)2) Bleeding is badBleeding is bad
3)3) Not all bleeding is equalNot all bleeding is equal3)3) Not all bleeding is equalNot all bleeding is equal
4)4) Bleeding costs moneyBleeding costs money4)4) Bleeding costs moneyBleeding costs money



Independent Predictors of Initial 
Hospital Costs (NSTEMI)

ACUITYACUITY 
Estimated Cost

Death $9,061
MI $3,388
Major bleed $8,658
Minor bleed $2,282,
Unplanned PCI or CABG $12,293

Initial management strategy
PCI $8,279PCI $8,279
CABG $29,461



Bl di i fBl di i f1)1) Bleeding is frequentBleeding is frequent
2)2) Bleeding is badBleeding is bad
3)3) Not all bleeding is equalNot all bleeding is equal
4)4) Bleeding costs moneyBleeding costs money



What can we do?What can we do?
R di l?Radial?

Bi li di ?Bivalirudin?
Cl d i ?Closure devices?



What is the latest evidence in STEMI?

•• RIVALRIVAL
•• RIFLERIFLE
•• STEMISTEMI--RadialRadial



RIVAL Study Design

NSTE-ACS and STEMI

y g

(n=7021)

Key Inclusion: y
Intact dual circulation of hand required

Interventionalist experienced with both (minimum 50 
radial procedures in last year)

Randomization 

radial  procedures in last year)

Radial Access Femoral AccessRadial Access
(n=3507)

Femoral Access
(n=3514)

Bli d d Adj di ti f O t

Primary Outcome: Death, MI, stroke 
CABG l t d M j Bl di t 30 d

Blinded Adjudication of Outcomes

or non-CABG-related Major Bleeding at 30 days

Jolly SS et al. Am Heart J. 2011;161:254-60.



DefinitionsDefinitions

Major Bleeding 
(CURRENT/
OASIS 7)

• Fatal
• > 2 units of Blood transfusion

OASIS 7) • Hypotension requiring inotropes
• Leading to hemoglobin drop of ≥ 5 g/dl

R i i i l i t ti• Requiring surgical intervention 
• ICH or Intraocular bleeding leading to significant vision loss

Major Vascular 
Access Site

• Large hematoma
P d i i lAccess Site 

Complications
• Pseudoaneurysm requiring closure
• AV fistula
• Other vascular surgery related to the access site• Other vascular surgery related to the access site



Baseline  Characteristics

Radial Radial 
(n =3507)(n =3507)

Femoral Femoral 
((nn =3514)=3514)

Mean Age (years) 62 62

M l (%) 74 1 72 9Male (%) 74.1 72.9

Diabetes (%) 22.3 20.5Diabetes (%) 22.3 20.5

Diagnosis at presentation

UA (%) 44.3 45.7

NSTEMI (%) 28.5 25.8

STEMI (%) 27 2 28 5STEMI (%) 27.2 28.5



Primary and Secondary Primary and Secondary 
O tO tOutcomesOutcomes

RadialRadial
(n=3507)(n=3507)

%%

Femoral Femoral 
(n=3514)(n=3514)

%%
HRHR 95% CI95% CI PP

%% %%

Primary Outcomea y Outco e
Death, MI, Stroke, Death, MI, Stroke, 
NonNon--CABG Major CABG Major 3.7 4.0 0.92 0.72-1.17 0.50jj
BleedBleed

3.7 4.0 0.92 0.72 1.17 0.50

Secondary OutcomesSecondary Outcomes
Death, MI, Stroke 3.2 3.2 0.98 0.77-1.28 0.90
Non-CABG Major 
Bleeding 0.7 0.9 0.73 0.43-1.23 0.23



Other OutcomesOther OutcomesOther OutcomesOther Outcomes

RadialRadial
(n=3507)(n=3507)

%%

Femoral Femoral 
(n=3514)(n=3514)

%%
HRHR 95% CI95% CI PP

%% %%

M j V l AMajor Vascular  Access 
Site Complications 1.4 3.7 0.37 0.27-0.52 <0.0001

Other Definitions of Major Bleeding

TIMI Non-CABG Major 
Bleeding 0.5 0.5 1.00 0.53-1.89 1.00

ACUITY Non-CABG 
Major Bleeding* 1.9 4.5 0.43 0.32-0.57 <0.0001

* Post Hoc analysis



Non CABG major bleedingNon CABG major bleedingNon CABG major bleeding Non CABG major bleeding 
by actual access site used to complete by actual access site used to complete 

procedure (not intent to treat)*procedure (not intent to treat)*procedure (not intent to treat)*procedure (not intent to treat)*

*Post Hoc analysis



Death MI Stroke or non-CABG major Bleed
Subgroups: Primary OutcomeSubgroups: Primary Outcome

Death, MI, Stroke or non-CABG major Bleed 

<75
Age
Overall

Interaction
p-value

≥75

Female
Male

Gender
0.786

0 356Male

<25
25-35

BMI
0.356

0 63725 35
>35

≤70
Radial PCI Volume by Operator

0.637

≤70
70-142.5
>142.5

Radial PCI Volume by Centre
0.536

Lowest Tertile
Middle Tertile
Highest Tertile

y

0.021

NSTE-ACS
STEMI

Diagnosis at presentation

0.025
0.25 1.00 4.00

Radial better         Femoral better 
Hazard Ratio (95% CI)



Outcomes stratified by STEMI vs. NSTEACSOutcomes stratified by STEMI vs. NSTEACS
Interaction

p-value
2N Radial   Femoral

%             %

Primary Outcome

yy

NSTE/ACS
STEMI

5063
1958

3.5
5.2

3.8
3.1 0.025

p valuePrimary Outcome

NSTE/ACS
STEMI

5063
1958

2.7
4.6

3.4
2.7 0.011

Death, MI or stroke

STEMI

NSTE/ACS

1958

5063

4.6

0.8

2.7

1.2 0 001

Death

STEMI

NSTE/ACS

1958

5063

3.2

1 0

1.3

0 6

0.001

Non CABG Major Bleed
NSTE/ACS
STEMI

5063
1958

1.0
0.9

0.6
0.8 0.56

Major Vascular Complications
NSTE/ACS
STEMI

5063
1958

3.8
3.5

1.4
1.3 0.89

j

0.25 1.00 4.00
Radial better         Femoral better 

Hazard Ratio(95% CI)



RIFLE STEACS RIFLE STEACS -- flow chartflow chart
Design 1001 patients enrolled between January 

2009 and July 2011 in 4 clinical sites in Italy

• DESIGN:
Prospective, randomized (1:1), Femoral arm Radial arm
parallel group,  multi-center trial.

• INCLUSION CRITERIA:

(N=501) (N=500)

INCLUSION CRITERIA: 
all ST Elevation Myocardial 
infarction (STEMI) eligible for 
primary percutaneous coronaryprimary percutaneous coronary 
intervention. 

E CLUSION CRITERIA
Femoral arm 

(N 534)
Radial arm

(N 467)• ExCLUSION CRITERIA: 
contraindication to any of both 
percutaneous arterial access. Clinical follow-up at 

(N=534) (N=467)

Clinical follow-up at 
international normalized ratio 
(INR) > 2.0.

p
1 month in 100%

p
1 month in 100%

Intention-to-treat analysisIntention-to-treat analysis 

ClinicalTrials.gov NCT01420614



RIFLE STEACS RIFLE STEACS –– endend--pointspoints

 Net adverse clinical events (Net adverse clinical events (NACENACE) at 30 ) at 30 
days, defined as the composite of cardiacdays, defined as the composite of cardiacdays, defined as the composite of cardiac days, defined as the composite of cardiac 
death, myocardial infarction (MI), target death, myocardial infarction (MI), target 
lesion revascularization strokelesion revascularization stroke or nonor nonlesion revascularization, strokelesion revascularization, stroke, or non, or non--
coronary artery bypass graft (noncoronary artery bypass graft (non--
CABG)CABG) l t d bl dil t d bl diCABG)CABG)--related bleeding.related bleeding.

 Non CABGNon CABG--related bleedingrelated bleeding at 30 daysat 30 daysNon CABGNon CABG related bleeding related bleeding at 30 days at 30 days 
(corresponding to type 2, type 3 and type (corresponding to type 2, type 3 and type 
5 of BARC classification)5 of BARC classification)5 of BARC classification).5 of BARC classification).



RIFLE STEACS – results
30-day NACE rate

femoral arm radial armp = 0.003

p = 0.029 p = 0.026
21.0%

11.4%

7 2%

12.2%

7 8%

13.6%

7.2% 7.8%

NACE MACCE Bleedings 

Net Adverse Clinical Event (NACE) = MACCE + bleeding
Major Adverse Cardiac and Cerebrovascular event (MACCE) = composite of cardiac death, myocardial infarction, 

target lesion revascularization, stroke



RIFLE STEACS – results
30-day MACCE rate

femoral arm radial armp = 0.020

9.2%

p = 1.000 p = 0.604 p = 0.725
5.2%

1.4% 1.2% 1.8% 1.2% 0.6% 0.8%

Cardiac death Myocardial
Infarction

Target Lesion
Revascularization

Cerebrovascular
Accident



RIFLE STEACS – results
30-day bleeding rate

femoral arm radial arm

p = 1.000p = 0.026 p = 0.002

12.2%

6 8%7 8%

47%
6.8%

2.6%
5.4% 5.2%

7.8%

Bleedings Access site related Non access site related



RIFLE STEACS – results
30-day NACE predictors

OR CI 95% p valuep= 0.002

Female gender 1.5 (1.1-2.3) 0.037

CKD 2.1 (1.4-3.1) 0.001( )

Radial access 0.6 (0.4-0.9) 0.012

Killip class 1 8 (1 5 2 2) 0 001Killip class 1.8 (1.5-2.2) 0.001

LAD culprit 1.7 (1.2-2.6) 0.006

TIMI 0 b lTIMI 0 basal 1.4 (1.0-2.1) 0.073

LVEF <50% 1.6 (1.1-2.5) 0.025

TIMI 0-1 final 2.4 (1.1-5.1) 0.024



RIFLE STEACS RIFLE STEACS -- conclusionsconclusions

•• Radial access in patients with STEMI is Radial access in patients with STEMI is 
associated with significant clinical benefit inassociated with significant clinical benefit inassociated with significant clinical benefit, in associated with significant clinical benefit, in 
terms of both bleeding and cardiac mortality. terms of both bleeding and cardiac mortality. 

•• Radial approach should thus no more be Radial approach should thus no more be pppp
considered a valid alternative to femoral one, considered a valid alternative to femoral one, 
but become the recommended access sitebut become the recommended access sitebut become the recommended access site but become the recommended access site 
for STEMI (international guideline).for STEMI (international guideline).



STEMI RADIALSTEMI RADIAL -- Study design:Study design:y gy g

707 STEMI patients between October 2009 and707 STEMI patients between October 2009 and 
February 2012 in 4 PCI centers (24/7)

electronic randomization to
written  inform 
consent  in the 

femoral or radial approach
(www.fnplzen.cz/radial)

cathlab 

immediate CAG + pPCI

femoral approach
(n=359)

radial approach
(n=348) ( )( )

Clinical follow-
up at 30 days

Intention to treat      
up at 30 days

(100%)



STEMISTEMI--RADIAL RADIAL endend--pointspoints

P iP i•• PrimaryPrimary -- HORIZONSHORIZONS--AMI  AMI  bleedingbleeding and and accessaccess
sitesite complicationcomplication *    *    

•• SecondarySecondary -- MACE (MACE (deathdeath, MI,, MI, strokestroke))SecondarySecondary MACE (MACE (deathdeath, MI, , MI, strokestroke))
-- NACENACE
-- crossovercrossovercrossovercrossover
-- angiographicangiographic successsuccess

contrastcontrast volumevolume-- contrastcontrast volumevolume
-- proceduralprocedural and and fluoroscopicfluoroscopic timestimes

ICUICU staystay-- ICU ICU staystay
* * HematomaHematoma ≥15cm  ≥15cm  



STEMI RADIAL - results
30-day bleeding and access site compl. 

femoral radial
7.2%

p=0.0001

1 4%

80%

5.3%

1.4%

1.1%

2.8%

0 8% 0 8%0.9% 0 6%

Primary EP

0.3% 0.8% 0.8%0.3% 0.3% 0.9% 0.6% 0.0% 0.3%

Gastro-
intestinal

Hb drop ≥4g/dL     
w/o overt

Hb drop ≥3g/dL     
with overt

Hematoma     
≥15cm

Transfusion Vascular 
complicationintestinal w/o overt with overt ≥15cm complication



STEMI RADIAL - results
30-day MACE

femoral arm radial arm

p = 0.7

4.2% p = 0.64

p = 0.72

4.2%
3.5%

3.1%
2 3%

p

p = 1.0

2.3%

0 8%
1.2%

0.8%
0.3% 0.3%

MACE Death MI Stroke

MACE = composite of death, myocardial infarction and stroke



STEMI RADIAL - results
30-day NACE  

0 0028p = 0.0028
11.0%

p = 0.7

p = 0.0001

7.2%
58%

4.2% 3.5%
4.6% 80%

1.4%

Net Adverse Clinical Event (NACE) = MACE + major bleeding
MACE = composite of death, myocardial infarction and strokep , y



Unresolved questions in STEMI

BivalirudinBivalirudin RadialRadialBivalirudinBivalirudin Radial Radial 
vsvsvs. vs. 

BivalirudinBivalirudin Femoral + closure deviceFemoral + closure device



Less Bleeding with Bivalirudin:
17,393 patients17,393 patients

Heparin + GP2b3a

Bi li di l

Heparin + GP2b3a

Bivalirudin alone
Heparin + GP2b3a

Bivalirudin alone

10.0

Bivalirudin alone

10.0

Bivalirudin alone

10.0

Bivalirudin alone
%% %

P<0.001

7 0
8.0
9.0

7 0
8.0
9.0 8.4

7 0
8.0
9.0

P<0.001

5.0
6.0
7.0

4.1 5.0
6.0
7.0

5.0
5.0
6.0
7.0

5.7P<0.001

2 0
3.0
4.0

2.4
2 0
3.0
4.0

2 0
3.0
4.0 3.0

0.0
1.0
2.0

REPLACE 2
0.0
1.0
2.0

HORIZONS AMI0.0
1.0
2.0

REPLACE-2 HORIZONS-AMIACUITY



HORIZONS-AMI: 30-Day Mortalityy y
Heparin + GPIIb/IIIa inhibitor (n=1802)
Bivalirudin monotherapy (n=1800)Bivalirudin monotherapy (n=1800)

h 
(%

)
h 

(%
)

3.1%
D

ea
th

D
ea

th

2.1%
HR [95%CI] =

0.66 [0.44, 1.00]
P=0 048P=0.048

Number at riskNumber at risk
BivalirudinBivalirudin 18001800 17581758 17511751 17461746 17421742 17291729 16661666
Heparin +Heparin + GPIIbGPIIb/IIIa/IIIa 18021802 17641764 17481748 17361736 17281728 17071707 16301630

Time in DaysTime in Days

Heparin + Heparin + GPIIbGPIIb/IIIa/IIIa 18021802 17641764 17481748 17361736 17281728 17071707 16301630

Stone, G et al. NEJM 2008;358:2218-2230



RIFLE STEACS RIFLE STEACS –– populationpopulation
Procedural characteristics 

overall 
(1001) 

Femoral arm 
(n=501)

Radial arm
(n=500)

p 
value

Symptom-balloon time (min) 313±277 322±292 328±301 0.752

SBP at admission (mmHg) 128±28 126±28 129±27 0 138SBP at admission (mmHg) 128±28 126±28 129±27 0.138

Prior failed thrombolysis 7.6% 7.0% 8.2% 0.477

Heparin dose (U/Kg) 75.6±21 75.2±20 76.0±22 0.548

GP IIb/IIIa inhibitors 68 6% 69 9% 67 4% 0 414GP IIb/IIIa inhibitors 68.6% 69.9% 67.4% 0.414

Bivalirudin 7.6% 7.2% 8.0% 0.635

Thrombectomy 40.7% 40.5% 40.8% 0.949

I t ti b llIntra aortic balloon pump 8.0% 8.4% 7.6% 0.727



RIVAL
RadialRadial

(( 3507)3507)
FemoralFemoral
(( 3514)3514)((nn=3507)=3507)

%%
((nn=3514)=3514)

%%
ASA 99.2 99.3

Clopidogrel 96.0 95.6Clopidogrel 96.0 95.6

LMWH 51.5 51.8

UFH 33 3 31 6UFH 33.3 31.6

Fondaparinux 10.9 10.8

Bivalirudin 2.2 3.1

GP IIb IIIa  inhibitors 25.3 24.0

PCI 65.9 66.8

CABG 8 8 8 3CABG 8.8 8.3



HHarmonizing armonizing OOutcomes with utcomes with RRevascularevascularizizatiationon and and SStents in tents in AMIAMI

3602 pts with STEMI3602 pts with STEMI
R 

1:1

UFH + GP IIb/IIIa
N=1802

Bivalirudin
N=1800214 Radial 

Stent rand.
eligibleN=1479 N=15275.9%
eligible

R 
3:1

R 
3:1Stratified by 1st rand.

TAXUS
N=1111

EXPRESS
N=368

TAXUS
N=1146

EXPRESS
N=381

Primary endpoint: NACE: Net Adverse Clinical Events and Major Bleeding (non CABG). NACE= Major Bleeding (non 
CABG) or Major adverse cardiovascular events (MACE, All-Cause death, Reinfarction, Ischemic TVR, Stroke)



Kaplan-Meier Curves of 1-Year Cumulative 
Major Bleeding (non-CABG Related)

15 Radial

ee
d 

(%
)

10

Radial
Femoral

3 5%

8.1%

M
aj

or
 B

le

5

p= 0.019p= 0.019
HR: 0.42 [95% CI: 0.20, 0.89]

3.5%

0
0 1 2 3 4 5 6 7 8 9 10 11 12

200 188 188 187
Number at risk
Radial

Time in Months
0 1 2 3 4 5 6 7 8 9 10 11 12

200 188 188 187
3134 2785 2753 2716

Radial
Femoral

Généreux P. et al., Eurointervention;2011, 905-916



Kaplan-Meier Curves of 1-Year Cumulative 
Death/MI

15 Radial
Femoral

7 8%M
I (

%
) 10

4.0%

7.8%

D
ea

th
/M

5

p= 0.052p= 0.052
HR: 0.51 [95% CI: 0.25, 1.02]

0

Number at risk

Time in Months
0 1 2 3 4 5 6 7 8 9 10 11 12

200 193 192 191
3134 2920 2864 2812

Radial
Femoral

Généreux P. et al., Eurointervention;2011, 905-916



KaplanKaplan--Meier Curves of 1Meier Curves of 1--Year Year 
CumulativeCumulative MACEMACECumulative Cumulative MACEMACE

20

Radial
Femoral

12 4%(%
) 15

6.0%

12.4%

M
A

C
E 

5

10

p= 0.008p= 0.008
0

0 1 2 3 4 5 6 7 8 9 10 11 12

HR: 0.47 [95% CI: 0.26, 0.83]

5

200 191 190 187
Number at risk
Radial

Time in Months
0 1 2 3 4 5 6 7 8 9 10 11 12

200 191 190 187
3134 2844 2753 2673

Radial
Femoral

Généreux P. et al., Eurointervention;2011, 905-916



Kaplan-Meier Curves of 1-Year 
Cumulative NACE

20 Radial
17.8%

(%
) 15

20 Radial
Femoral

8.5%N
A

C
E 

(

5

10

p= <.001p= <.001

HR: 0.45 [95% CI: 0.28, 0.74]

0

5

0 1 2 3 4 5 6 7 8 9 10 11 12

200 186 185 182
Number at risk
Radial

Time in Months
0 1 2 3 4 5 6 7 8 9 10 11 12

200 186 185 182
3134 2669 2587 2511

ad a
Femoral

Généreux P. et al., Eurointervention;2011, 905-916



Multivariable Analysis Multivariable Analysis 
30 d d 130 d d 130 days and 130 days and 1--yearyear

30 days analysis Hazard Ratio p value

NACE Radial (vs. Femoral) 0.31 [ 0.15, 0.66] <0.01

MACE Radial (vs. Femoral) 0.33 [ 0.10, 1.04] 0.058

Major Bleeding 
( CABG l t d) R di l ( F l) 0 40 [ 0 18 0 90] 0 02(non-CABG related) Radial (vs. Femoral) 0.40 [ 0.18, 0.90] 0.02

1 l i H d R ti l1-year analysis Hazard Ratio p value

NACE Radial (vs. Femoral) 0.40 [ 0.22, 0.74] <0.01

MACE Radial (vs. Femoral) 0.46 [ 0.23, 0.93] 0.03

Major Bleeding 
(non-CABG related) Radial (vs. Femoral) 0.27 [ 0.07, 1.09] 0.06

The following potential covariates were included in the model : age, sex, race, BMI, Killip class, baseline anemia (defined as baseline hematocrit below 39% for men and 36% for 
women), platelet counts, creatinine clearance <60ml/min, white blood cell count, left ventricular ejection fraction, hypertension, hyperlipidemia, smoking, diabetes, insulino-dependent 
diabetes, previous MI, previous CABG, previous CAD (coronary artery disease), angina, heart failure, peripheral vascular disease, clopidogrel loading dose, pre-randomization 
heparin, baseline and discharge aspirin, baseline and discharge thienopyridines, randomization to bivalirudin vs. UFH+GP, symptom to first balloon time, LAD disease and access 
site (Radial vs. Femoral).  



Généreux P. et al., Eurointervention;2011, 905-916

PG3
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PG3 please review main horizon manuscript: exclusion: schock?

Also: do a slides with limitations for both study (ACUITY and HORIZON)
PHILIPPE GENEREUX, 2012-09-12



Access and Closure device used inAccess and Closure device used inAccess and Closure device used in Access and Closure device used in 
HORIZONSHORIZONS

Access and closure % 

Radial 5.9%

Femoral itho t VCD 66%Femoral without VCD 66%

Femoral with VCD 27%

AngioSeal 58.3%

StarClose 32 4%StarClose 32.4%

PerClose 8.7%

Other 0.6%



3030--day outcomes based on Access site and day outcomes based on Access site and 
Closure device used in HORIZONS:Closure device used in HORIZONS:Closure device used in HORIZONS:Closure device used in HORIZONS:

Bivalirudin onlyBivalirudin only
P-value

O t

Radial
n=103

Femoral 
with VCD

n=486

Femoral 
without 

VCD

p-value
All Groups

P-value
Radial vs. 

VCD

P-value
Radial vs. 
no VCD

P-value
Femoral 
VCD vs. 
Femoral 

Outcome n 486 n=1196 no VCD

Major Bleeding (non-
CABG related) 2.9% (3) 3.7% (18) 6.2% (73) 0.0680 0.6906 0.1811 0.0448

Retroperitoneal bleeding 0.0% (0) 0.0% (0) 0.5% (6) 0.2243 N/A 0.4704 0.1161

Access site hemorrhage 0.0% (0) 0.0% (0) 0.3% (3) 0.4755 N/A 0.6103 0.2680

Hematoma >=5cm atHematoma >=5cm at 
puncture site 0.0% (0) 1.2% (6) 1.3% (15) 0.5227 0.2591 0.2537 0.9624

Blood product 0 0% (0) 1 4% (7) 2 8% (33) 0 0702 0 2223 0 0887 0 1029transfusion 0.0% (0) 1.4% (7) 2.8% (33) 0.0702 0.2223 0.0887 0.1029

P. Généreux ACC 2011



MetaMeta--Analysis 2004Analysis 2004
30 St di 37 066 ti t30 St di 37 066 ti t30 Studies 37,066 patients30 Studies 37,066 patients

H t it t tConclusionLimitations
OR (95% CI) Heterogeneity test

P-value
Conclusion

In the setting of Dx angiography the risk of

tat o s

Heterogeneity in Definition of bleeding
Dx studies 1.44 (0.43, 4.82) 0.0003

0.66 (0.18, 2.38) 0.16

In the setting of Dx angiography, the risk of 
access-site-related complications was similar 

f C

Heterogeneity in Definition of bleeding
No Bivalirudin used

Old generation of closure devices (up to

PCI studies 1.11 (0.94-1.33) 0.22

for VCD compared with mechanical 
compression.

Old generation of closure devices (up to 
20%faillure rate)

Lots of studies using 7-8Fr sheath…( )

1.35 (0.87, 2.11) 0.15

In the setting of PCI, the rate of complications

Lots of studies using 7 8Fr sheath…
Bias in selection of patients suitable for 

VCD
All studies 1.34 (1.01, 1.79) <0.0001

1 30 (0 90 1 87) 0 19

In the setting of PCI, the rate of complications 
appeared higher with VasoSeal.

VCD

1.30 (0.90. 1.87) 0.19

0.1 0.2 0.5 1 2 5 10

Favor VCD Favor Manual compression

Nikolsky et al. J Am Coll Cardiol 2004;44:1200 –9



U i t i lU i t i lUpcoming trialsUpcoming trials



The SAfety and efficacy  of Femoral Access versus RadIal access for 
Primary PCI in STEMI

2770 pts with STEMI with symptom onset ≤12 hours

1:1

Transradial Access 
(TRA) + Bivalirudin

Transfemoral Access 
(TFA) + Bivalirudin

Primary OutcomePI: Michel Le May MD, Primary Outcome
NACE: Death, reMI, stroke or 

TIMI bleed (major/minor)

y ,
University of Ottawa Heart Institute,
Ottawa, Canada 
ClinicalTrials.gov Identifier:
NCT01398254



MATRIX Trial

1:1

Angiography N>6,800

Radial AccessRadial Access Femoral AccessFemoral Access

UFHUFH±±GPIGPI Bi li diBi li di UFHUFH GPIGPI

1:11:1 N~6,800PCI

UFHUFH±±GPIGPI BivalirudinBivalirudin UFHUFH±±GPIGPI

PI: Marco Valgimigli



Key pointsKey points
1)1) While both are associated with a bad While both are associated with a bad 

ii it bl di iit bl di iprognosis, nonprognosis, non--access site bleeding is access site bleeding is 
associated with a worse outcome than associated with a worse outcome than 
access site bleedingaccess site bleeding

2)2) BivalirudinBivalirudin is associated with theis associated with the2)2) BivalirudinBivalirudin is associated with the is associated with the 
lowest rate of bleedinglowest rate of bleeding

3)3) R di l h b h b iR di l h b h b i3)3) Radial has been shown to be superior Radial has been shown to be superior 
to femoral access according to to femoral access according to gg
bleeding outcomes in many studies bleeding outcomes in many studies 
but has never been compared head to but has never been compared head to pp
head with closure devices in the head with closure devices in the 
bivalirudinbivalirudin eraerabivalirudinbivalirudin eraera



Key pointsKey points
5) Current Data 5) Current Data comparing radial vs. comparing radial vs. 

femoral access with closure devices femoral access with closure devices 
are retrospective/postare retrospective/post--hoc analysis hoc analysis p pp p yy
contaminated with selection biascontaminated with selection bias

6)6) Randomized control trials are neededRandomized control trials are needed6) 6) Randomized control trials are neededRandomized control trials are needed
MATRIX trialMATRIX trial
SAFARI trialSAFARI trial



My personal recommendations:My personal recommendations:

1)1) Use Bivalirudin in ACS and high risk Use Bivalirudin in ACS and high risk 
bleeding patientsbleeding patientsbleeding patientsbleeding patients

2)2) Radial access should be the default Radial access should be the default 
technique in all patientstechnique in all patients

3)3) If you don’t know how to do radialIf you don’t know how to do radial3)3) If you don t know how to do radial If you don t know how to do radial 
and/or are not planning to learn it, at and/or are not planning to learn it, at 
least use bivalirudin + vascularleast use bivalirudin + vascularleast use  bivalirudin + vascular least use  bivalirudin + vascular 
closure device in high risk patients…?  closure device in high risk patients…?  



Th kTh kThank youThank you



Clinical HistoryClinical History

72 yo F 160 cm 60 kgy g

HTN / Dyslipidemia / Active Smoker / Poor compliance

Severe PVD on Warfarin s/p FEM-FEM bypass 

New onset of angina CCS 4/4 x 4 hours

“No active bleeding”

Hgb 6.6 / INR 1.5 / Cr-1.0

Troponine 5

ASA 325 mg / 3 RBCU givenASA 325 mg / 3 RBCU given



Ongoing chest pain post transfusion / Hgb 10.1

BP 95/60   HR 95/min

CT Chest Abdo Pelvis negative for Aortic dissection andCT Chest-Abdo-Pelvis negative for Aortic dissection and 
bleeding



RRA 6Fr / 4000 u heparine







Strategy?Strategy?



RRA / EBU 3.5 7 Fr/ Angiomax / Plavix 600mg loadingRRA / EBU 3.5 7 Fr/ Angiomax / Plavix 600mg loading

2 BMW and 1 Pilot 50 wires

Thrombectomy x 3Thrombectomy x 3



Post thrombo-aspiration Post multiple inflations Maverick 
2.5x15mm

OM2-OM3-dLcx



Mini ision 2 75 24mmMini-vision 2.75 x 24mm 

Post dilatation Quantum 3.0 

POBA distal Lcx and OM2

Maverick 2.5 





FollowFollow--upuppp

•• 240 cc contrast240 cc contrast
•• 27002700 mgymgy2700 2700 mgymgy
•• No chest painNo chest pain
•• EKG resolution of ST changesEKG resolution of ST changes
•• Ck max 200Ck max 200•• Ck max 200Ck max 200
•• TropoTropo max 16max 16
•• HgbHgb stable post PCIstable post PCI
•• Stage PCI of RCA 4 weeks later via RRAStage PCI of RCA 4 weeks later via RRA•• Stage PCI of RCA 4 weeks later via RRAStage PCI of RCA 4 weeks later via RRA



4 weeks later



RRA accessRRA access

AL 0.75 6 Fr

AngiomaxAngiomax

Whisper wire and BMW 0.0014

Fine cross

Wiggle wire RPDA (Whisper wire 
removed)

Pre-dilatation 2.5 x 15mm



Mini-vision 2.5x28mm          
RPDA

Veriflex 3x32mm 
dRCA

V ifl 3 32Veriflex 3 x 32mm 
mRCA

Veriflex 3 x 32mmVeriflex 3 x 32mm 
pRCA



Final result



FollowFollow--upuppp

•• 120 cc contrast120 cc contrast
•• 2 200 mgy2 200 mgy
•• No chest painNo chest pain
•• No Ck or troponin elevationNo Ck or troponin elevationNo Ck or troponin elevationNo Ck or troponin elevation
•• Hgb stable post caseHgb stable post case
•• P2Y12 INHIB POSTLOADP2Y12 INHIB POSTLOAD•• P2Y12 INHIB POSTLOADP2Y12 INHIB POSTLOAD

 47%47%
At f ll 3 th t PCIAt f ll 3 th t PCI•• At follow up 3 months post PCIAt follow up 3 months post PCI
 No bleeding issuesNo bleeding issues

N t iN t i No recurrent anginaNo recurrent angina
 Plavix discontinued 1 month post procedurePlavix discontinued 1 month post procedure



ISAR Meta-Analysis*: Significant Association of 
Any TIMI Bleeding Event With 1-Year MortalityAny TIMI Bleeding Event With 1-Year Mortality

Meta-analysis of 5,384 patients undergoing PCI from 4 randomized 

Any bleeding (n=215)

trials to assess 1-year mortality

No bleeding (n=5,169)

Any bleeding (n=215)

14.1%

al
ity

 (%
)

14.1%

M
or

ta

3.3%

*ISAR-REACT, ISAR-SWEET, ISAR-SMART-2, and ISAR-REACT-2.
ISAR-REACT=Intracoronary Stenting and Antithrombotic Regimen: Rapid Early Action for Coronary Treatment; ISAR-SMART=IntracoronaryISAR-REACT=Intracoronary Stenting and Antithrombotic Regimen: Rapid Early Action for Coronary Treatment; ISAR-SMART=Intracoronary 
Stenting or Angioplasty for Restenosis Reduction in Small Arteries-2; ISAR-SWEET=Intracoronary Stenting and Antithrombotic Regimen: Is 
Abciximab a Superior Way to Eliminate Elevated Thrombotic Risk in Diabetics  
Reproduced with permission from Ndrepepa G et al. J Am Coll Cardiol. 2008;51:690-697. 


