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Approach related vascular complications:
the major concern in modern PCI
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Variable OR 95% CI p-value
Baseline risk factors
Age 275 1.482 1.01, 2.18 0.045
Gender (Female) 1.535 1.12,1.10 0.007
Creatinine Clearance 1.008 1.00, 1.01 0.006
Anemia 1.403 1.02,1.94 0.040
Prior Angina 1.589 1.08, 2.35 0.02
Prior PCI 0.629 0.45, 0.88 0.007
Prior Thienopyridine 0.601 0.39,0.93 0.023
Peri-procedural risk factors
Treatment Group (Heparin + GPI vs. bivalirudin) 1.969 1.37,2.84 0.0003
Provisional GPI received 2.679 1.59, 4.51 0.0002
Procedure Duration >1h 2.049 1.22,3.45 0.007
Time to Sheath Removal >6h 1.614 1.06, 2.45 0.024
Intensive Care Unit stay (days) 1.25 1.18,1.32 <0.0001
Intra-aortic Balloon Pump 8.705 3.43, 22.07 <0.0001

Major Bleeding (Overall 3.2%)

www.icps.com.fr

Feit F. Unpublished.
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Long-Term (1-Year) Mortality
Landmark Analysis
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Study Major Blesding No Major Bleeding RR (&% Cl)
Deaths , No. | Patients, No.
Aliet al 2004 ' eigs 24/931 ' 3,92 11.88, 6.18]
Eikelboom ot al 2006 &0/470 833/33475 5.16 [8.04, #.40]
Feit et al 2007 10/1%4 9/5807 —_— 33.26 [13.47, 80.92)
Kirnard et al 2005 d4/588 bd/BS%2 12.45 [B.44, 1B.39)
Lenderink ot al 2004 18/%3 120/7702 11.7% [7.4%; 1B.%5]
Manoukian et al 2007 17/544 189/1317%8 6.05 [4.41, 8.29)
Moacuccl ot al 2003 85/546 624715348 + 3.83 [3.10, 4.72)
Rao o al 2005 197207 549/15110 B.%6 [7.28, 11.02]
Segev et al 2005 15/78 §a/5143 12,72 17.11, 21.01)
Yusuf et al 2008 B3/ 529 545/1544% + 4,71 [3.79, 5.8%)
Total (95% CI) 45073644 3003/129953 71.60 [5.35, 10.40]
Testfor heternganedty - Chi<= 8544 of =39 (P < 0.00001), | £=895%
Tesl for overall effect: Z= 1265 (P < 0.00001]
% e ——
(111} 01 i 10 100
Lower Mortakty Higher Mortality
RR (95% Cl)

www.icps.com.fr M. Hamon Eurolntervention. 2007 Nov:3(3):400-8.
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Study Major Bleading N Major Bleeding RR{53% &)
Myocardial Infarction , No. | Patients, No.
Elkalboom of al 2008 {5/43¢ 1375/33710 -Il- 2,59 [1.%, 3.42]
Feit & @ 2007 314 15475607 R 0.25 [0.08, 0.78)
Kinnard et 812013 186/588 1078/8%52 1 2.66 [2.M, 1.04)
Manoulian &t al 2007 /e §10/13175 1,15 [2.58, 1.84)
a0 ¢ al 2005 100/30¢ 1412/15110 - .42 A4, 5.2
Segev ol al 2005 12179 215/5%6) 4,00 (2,04, 6.84)
Yusuf ot ol 2008 18/424 700/1544% 3,31 (2,45, 4.19)
Total (95% C) 518/287% §749/108008 2,93 (2.26, 3.80)
Test for hoterogenaity | Chis= 47 33, df =6 (P < 0.00001), | s=873%
Teat for overall effact: Z=8.14 (P <0.00001)
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www.icps.com.fr M. Hamon Eurolntervention. 2007 Nov:3(3):400-8.
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Study Major Bleeding o Major Bleeding RR (5% CI)
Stroke , No. / Patients, No.

| |
Ekaboom st al 2006 12/444 187/33577 e {.ol (2.4, 8.20]
Segev elal 2005 214 24/8753 —_— £.03 [1.22, 20.72)
Yusud & al 2008 22/52% 136/1544% - 5,00 [3.21, 1.79]
Total (§5% C1) 36/1177 352/58469 P 1.86 [3.46, 6.84)
Test for heterogenedy * Chis= 008, df =2(P=097), 5= 0%
Tesk for overall effect: 2= 9.09 (P <0.00001)

0f 02 05 1 2 § W
RR (89 Cl}

www.icps.com.fr M. Hamon. Eurolntervention. 2007 Nov:3(3):400-8.
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Transradial approach for diagnosis and
PCl nearly abolishes the vascular
complications
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Major bleeding

Study name Peto odds ratio and 95% Cl
Peto

Radial Femoral odds ratio
ACCESS 0/300 41300 013 ]
Achenbach 0/152 41155 014 &
Bodi 3/666 71332 019 —8—
BRAFE 0/50 1755 0.15 £ .
FARMI 3157 3157 1.00 —r—
Gorge 11214 11216 1.01
Mann 1998 0/68 2177 015 £ -
OCTOPLUS 17192 71185 0.21 —8—
OUTCLAS 0/322 11322 0.14 € -
RADIAL AMI 1725 4125 0.27 L
RADIAMI 3/50 7150 0.41 .
TEMPURA 0s77 2172 0.12 S -
Vazgquez-Rodriguez 11217 651222 0.27 — 8

1312390 4812068 <
0.01 0.1 1 10 100

OR 0.27 (95% CI 0.16, 0.45) P < .001 o Roda  Fovoue Femara
www.icps.com.fr Jolly Am Heart J 2009:157:132-40
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Sub-group analysis for major bleeding by clinical characteristics of studies

No. of studies

Subgroup (no. of patients) OR (95% ClI) P
Mean age = /0 2 (684) 0.18)0.06, 0.57) .003
Mean age <= 70 16 (4807) 0.30)0.17, 0.53) =.001
Radial expert 12 (4531) 0.23)10.13, 0.42) =.001
Non-radial expert & (960) 0.39)0.15, 1.01) .05
Diagnostic-only studies 3 (1030) 1.01)10.06, 16.2) 1.0
Intervention studies 15 (4461) 0.25(0.15, 0.43) =.00T
Primary or rescue PCl 5(852) 0.39(0.18,0.82) .013
Closure device studies 4 (1101} 0.21(0.09, 0.49) =.00T
Unpublished 5(2274) 0.28)0.13, 0.58) =.001
Published 13 (3217) 0.26)0.12, 0.54) =.001
Modern era 10 (3608} 0.17, 0.50) =.001

[1999-present)
www.icps.com.fr Jolly Am Heart J 2009;157:132-40
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Major bleeding

Transradial Transfemoral Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events  Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
TEMPURA 0 77 2 72 58% 018(0.01,3.85 2003
Valsecchi O 0 163 7 563 77% 023[0.01,3.99 2003
Philippe F. 0 64 3 55 85% 0.12[0.01,2.30) 2004
Kassam S 3 47 12 64 21.7% 0.30(0.08,1.11) 2004 —
Diazde laLlera LS 0 103 2 59 7.2%  0.11(0.01,2.35 2004
Kim JY 2 220 7 132 197% 0.16(0.03,0.80) 2005 —
RADIAL-AMI 0 25 0 25 Not estimable 2005
FARMI 3 57 3 57 65% 1.00[0.19,518] 2007 p——
RADIAMI 3 50 7 50 150% 0.39(0.10,1.61) 2007 -7
Cruden NL 0 44 2 243  18% 1.09(0.05,22.99) 2007
Hetherington SL 0 N 2 480 62% 0.17(0.01,3.50) 2009
Total (95% Cl) 1421 1800 100.0% [0.30}0.15,0.55) ®
Total events 1" 47
Heterogenelty. Chi*= 453, df=9 (P = 0.87), F= 0% 0005 01 1 10 200

Test for overall effect Z= 3.89)(P = 0.0001

www.icps.com.fr

Favours radial Favours femoral

Vorobcsuk A, Am Heart J. 2009 Nov;158(5):814-21
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(30 centers)(2000-2004)

Transradial Transfemoral p
n 7962 48682
% PCI (%) 44 41
Age (years) 64.4+10.5 65.2+10.9
Female gender (%) 27.1 33.0
Previous CABG (%) 5.4 12.0
ST+ Ml (%) 2.8 8.9
Left main/3 vessel disease (%) 24.0 30.3
Complications overall (%) 5.7 4.6 <0.001
Neurological complications (%) 0.4 0.2 0.007
Myocardial infarctions (%) 1.0 0.5 <0.001
Bleedings at the access site (%) 1.1 1.5

www.icps.com.fr Lagerqvist. ESC 200«
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N= 4820 % P
Female vs male 0.79/0.19 .003
Previous stroke or TIA (yes / no) 1.19/0.26 01
EF <40% (yes / no) 1.04/0.14 .003
Stable / non ST + ACS/ ST + ACS 0.09/0.40/0.61 .03
Sheath size (5F / 6F / 7F) 0.24/0.20/1.19 204
Femoral / Radial route 0.39/0.19 .208

www.icps.com.fr D. Blanchard PACIFIC and FAR registries ESC 2007
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Does radial approach reduces the
mortality of interventional cardiology ?

S
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Death, Ml or Stroke

Study name Peto odds ratio
Peto and 95% ClI
Radial Femoral odds ratio
ACCESS 11/300 9/300 1.23 —h—
Achenbach 0/152 17155 0.14 € -
Bodi 7 / 666 9/332 0.35 —l—
BRAFE 2150 2755 1.10 »
Cooper 0/101 1799 013 € -
FARMI 6/57 b /57 1.00 ——
OCTOPLUS 7 /192 17 /185 0.40 -
OUTCLAS™ 71322 71322 1.00 ——
RADIAL AMI 0/25 1725 0.14 S
RADIAMI 17580 2750 0.51 .
TEMPURA* 4177 6/72 0.61 —8—
Vazquez-Rodriguez M/217 10/222 1.13 ?—
56/2209 71/1874

001 0.1 1 10 100

OR 0.71 (950/0 CI10.49, l.01)| P= ,058' Favours Radial  Favours Femoral
www.icps.com.fr Jolly Am Heart J 2009;157:132-40
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Study name

ACCESS

Bodi

FARMI

OCTOPLUS
OUTCLAS

RADIAL AMI
RADIAMI
TEMPURA
Vazquez-Rodriguez

Death
_Dead /Total
Peto
Radial Femoral odds ratio
11300 0/300 7.39
1/666 21332 0.22
3157 3157 1.00
21192 371185 0.64
31322 21322 1.50
0/25 1125 014
0/50 1150 014
4177 7172 052
81217 91222 0.91
2211906  28/1565 0.74

OR 0.74 (95% CI 0.42, 1.30) P = .29

www.icps.com.fr

Peto odds ratio
and 95% ClI

T

0.01 0.1 1 10 100

Favours Radial Favours Femoral

Jolly Am Heart J 2009;157:132-40
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Death
Transradial Transfemoral Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% Cl
TEMPURA d 77 6 72 120% 060(0.16,223) 2003 —
Valsecchi O 1 163 10 563 91%  034[0.04,269] 2003 =
Philippe F. 0 54 0 55 Not estimable 2004
Kassam S 1 47 3 64 51% 044(0.04, 439 2004 y
Diaz de la Llera LS 4 103 3 59 75% 075(0.16,3.49) 2004 —_—T
Kim JY 8 220 8 132 222% 052[0.19,1.37) 2005 —&
RADIAL-AM| 0 25 1 25 30% 032(0.01,8.25 2005
Cruden NL 1 4 6 243 37% 0892{011,7.82 2007 "
FARMI 3 57 3 57 58% 1.00(0.19,5.18) 2007 —
RADIAM| 0 50 1 50 3.0% 033(0.01,821] 2007
Hetherington SL 7 51 13 480 285% 045(0.18,1.13) 2009 —
Total (95% Cl) 1421 1800 1000% [054}0.33,0.96] ¢
Total events 29 55

AL e . , \ , ,
Heterogeneily, Chi*= 157 di=4(P= F=0% 001 01 ) 0 100

Test for overall effect Z= 2.59 m

www.icps.com.fr

Favours radial Favours femoral

Vorobcsuk A, Am Heart J. 2009 Nov;158(5):814-21
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30-day NACE rate

0.003 B femoral arm M radial arm
p =V
21.0%
p =0.029 p =0.026
11.4% 12.2%

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

Romagnoli TCT 2011

www.icps.com.fr
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30-day MACCE rate

0 = 0.020 B femoral arm M radial arm
9.2%
p =1.000 p =0.604 p=0.725
1.4% 1.2% 1.8% 1.2% 06% 0.8%
E & - ——
Cardiac death Myocardial Target Lesion Cerebrovascular
Infarction Revascularization Accident

www.icps.com.fr
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Methods: data linkage

 The PCI
patients in BC 1999-2005 demographics &
procedure details

The (CTR) will
cross reference packed red cells transfusion
by medical records number (PHN) within a
window of 9 days after PCI excluding CABG

The BC status; alive or dead
at 30 days, 1 year post PCL.

www.icps.com.fr
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Unadjusted Kaplan-Meier Curves for Transfusion Status
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. Chase Heart online 10 Mar 2008
www.icps.com.fr



Adjusted Odds Ratios for 1 Year Mortality
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OR (95% CI) p value
age > 75 —-— 2.75(2.45-3.09) <0.001
low BMI —— 2.40(1.79-3.24) <0.001
male sex T 1.01(0.89-1.14) ns
prev CVD = 1.71(0.46-2.01) <0.001
diabetes - 1.42(1.26-1.60) <0.001
prev CABG -- 1.35(1.16-1.57) <0.001
prev MI - 1.52(1.35'1.71) <0.001
urgent PCI —-— 3.15(2.77-3.568) <0.001
stable angina 0.42(0.33-0.65) <0.001
A creatinine —.— 2.04(1.82-2.28) <0.001
radial access - 0.83(0.71-0.98) <0.001
transfusion —a—— 3.58(2.94-4.36) <0.001
prev pul disease —a— 2.01(1.73-2.33) <0.001
prev malignancy - 1.64(1.38-1.96) <0.001

| | I |
0 1 2 3 6
Odds ratio

www.icps.com.fr

Chase Heart online 10 Mar 2008
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Unadjusted Kaplan-Meier Curves for Radial versus Femoral
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. Chase Heart online 10 Mar 2008
www.icps.com.fr



RIVAL

RIVAL Study Design

NSTE-ACS and STEMI
(n=7021)

Key Inclusion:

« Intact dual circulation of hand required

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

Randomization

e | T

Radial Access Femoral Access
(n=3507) (n=3514)

Blinded Adjudication of Outcomes

Primary Outcome: Death, M1, stroke
or non-CABG-related Major Bleeding at 30 days

Jolly 55 et al. Am Heart J. 2011;161:254-60.



RIVAL

Primary and Secondary Outcomes

Radial Femoral

(n=3507)

%

n=3514) HR 95% CI P

Y

Primary Outcome

Death, MI, Stroke,
Non-CABG Major 3.7
Bleed

Secondary Outcomes

Death, MI, Stroke 3.2

Non-CABG Major

Bleeding 0.7

4.0 092 0.72-1.17 0.50

3.2 098 0.77-1.28 0.90
0.9 0.73 043-1.23 0.23




RIVAL

Other Outcomes

Radial Femoral
(n=3507) (n=3514) HR 95% CI P

%o Yo

Major Vascular
Access Site 1.4 3.7 0.37 0.27-0.52 <0.0001

Complications

Other Definitions of Major Bleeding

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

ACUITY Non-CABG 1 g 4.5 0.43 0.32-0.57 <0.0001
Major Bleeding®

* Post Hoc analysis




RIVAL

Outcomes stratified by STEMI vs. NSTEACS

Jo
2N Radial

Primary Outcome
NSTE/ACS 5063

STEMI 1958

Death, MI or stroke
NSTE/ACS 5063

STEMI 1958
Death

NSTE/ACS 5063

STEMI 1958

Non CABG Major Bleed

NSTE/ACS 5063
STEMI 1958

Major Vascular Complications

NSTE/ACS 5063
STEMI 1958

3.8
3.1

34
2.7

1.2
13
0.6

0.8

1.4
1.3

%

Femoral

3.5
5.2

2.7
46

0.8
3.2

1.0
0.9

3.8
3.5

— "

I I I

0.25 1.00 4.00
Radial better Femoral better

Hazard Ratio(95% Cl)

Interaction

p-value

0.025

0.011

0.001

0.56

0.89




RIVAL

Subgroups: Primary Outcome
Death, Ml, Stroke or non-CABG major Bleed

Overall
AQE?S
=75
Gender
Female
Male
BMI
<25
25-35
>35
Radial PCI Volume by Operator
=70
70-142.5
>142.5
Radial PCI Volume by Centre
Lowest Tertile
Middle Tertile
Highest Tertile

-

Diagnosis at presentation
NSTE-ACS
STEMI

0.25

]
1.00 400
Radial better Femoral better

Hazard Ratio (95% CI)

p-value
Interaction

0.786

0.356

0.637

0.536

0.021

0.025




RIVAL

Results stratified by

High*, Medium® and Low”™ Volume Radial Centres
*High (>146 radial PCl/year/ median operator at centre), Medium (61-146), Low (<60)

Tertiles of Radial PCI Centre Volume/yr HR (95% CI) p-value

Primary Outcome Interaction
High o 0.021

Medium T
Low =

Death, MI or stroke
High o 0.013

Medium T—=

Low o
Non CABG Major Bleed

High -

Medium o 0.538

Low T

Major Vascular Complications
High = 0.019

Medium -
Low .

Access site Cross-over .
High 0.003
Medium o
Low | | :

No significant interaction by 0.25 1.00 4.00 16.00
Femoral PCI center volume Radial better Femoral better




@ INSTITUT CARDIOVASCULAIRE PARIS SuUD

Outcomes by access site used to complete the procedure

Radial Femoral n
Crossover (failure)(%) 7 0.9
Primary endpoint (%) 3.4 4.1 0.14
Death/Ml/Stroke (%) 3.1 3.3 0.52
Non CABG maj. bleed (%) 0.6 1.0 0.025
Access site maj. Bleed (n) 0 18

www.icps.com.fr Jolly Lancet 2011; 377: 1409-20
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Conclusions

» Access site complications are a major concern for modern
coronary interventional cardiology

* Risk of acute and mid term Mortality, Ml and Stroke are
related to the rate of major bleeding

» Radial approach reduces near abolishes the risk of access
related major complications

« MORTAL study and metaanalysis suggest a mortality

reduction with transradial approach (specially for STEMI:
RIFFLE)

www.icps.com.fr
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Conclusions

* RIVAL: similar rates of the composite of death, myocardial
Infarction, stroke, or non-CABG-related major bleeding

« RIVAL: subgroup analysis confirm a reduction of mortality for
STEMI

* RIVAL: Primary endpoint, Death/MI/Stroke, Major non CABG
bleeding are reduced with a trend for Death in highest tercile
of radial approach volume

* RIVAL.: effectiveness of radial access might be linked to
expertise and volume

www.icps.com.fr



