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Use of antithrombotics in ACS

Adjusted OR
0.93 (0.86—1.01) Adjusted OR
0.91 (0.86-0.97)

Adjusted OR Adjusted OR
0.86 (0.81-0.92) 0.97 (0.92-1.01)
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Women in clinical trials
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Atherothrombosis iIn women

m Coronary artery disease
O Stroke
| = Peripheral artery disease
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Différences entre hommes et femmes pouvant
modifier la réponse aux antithrombotiques

Genetiques
Morphologique
— Poids/taille/BMI/S?

— Masse musculaire/graisseuse
— Volume de distribution des médicaments

Hormonales
Metaboliques




Platelet biology in women

Platelets & megacaryocytes express estrogen
receptors

NOs and TxA2 are modulated by estrogens and
androgens

Platelet and coagulation status change

— menstrual cycle

— pre-post menopause

— oral contraceptive or substitutive hormonotherapy




Platelet biology in women

« Baseline differences vs men

— Higher baseline platelet reactivity to ADP and thrombin
» 50-80% Higher concentration of GP2B3A receptors
» Higher fibrinogen binding platelets

— Higher rates of spontaneous platelet aggregation
— Lower platelet signaling cascades
— Prothrombotic clot (increased speed and strength of clot on
elastography)
* Aspirin
— More rapid absorption of aspirin, distributed in a larger
apparent volume, more quick hydrolysation
— Similar platelet inhibition
— higher reactivity after ADP, Epinephrin, AA
« P2Y12 inhibitors

— Similar levels of clopidogrel active metabolite
— Similar platelet inhibition magnitude




Platelet aggregation after aspirin
therapy in healthy adults

0 Women (n=711)
® Men (n=571)
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Collagen Epinephrine ADP Arachidonic Acid
1 pg/mL 2 pmol/L 2 pmolL 0.5 mmolL

0.12 0.001 <0.001 0.03

Becker et al. JAMA 2006




Platelet biology in women

 Inflammatory profile
— Lower « effect » of CRP on CV events in women
— Higher leukocyte counts
— Higher P-selectin expression
— Similar effects of aspirin and statins on CRP levels
— Similar effects of clopidogrel on CRP levels

— Higher CRP levels in postmenopausal women on
estrogen

— Different response to hormonotherapy based on
polymorphisms of GPla-5C




Coagulation and fibrinolysis in women

« Association of estrogen with lower levels of
— Fibrinogen
— ATIII
— Protein S
— PAI-1
« Association of testosterone with higher levels of
— Fact VI
— a2-antiplasmin
— Plasminogen
« Global coagulation tests

— Similar coagulation & fibrinolysis status
— longer bleeding times in women




Coagulation and fibrinolysis in women

More sensitive to UFH: higher aPTT times
Similar response to enoxaparin
Similar response to direct thrombin inhibitors

Similar response to AntiXa




Bénéfice clinique des

antithrombotiques chez la femme




Outcomes with aspirin

Gender-based analysis
ATT collaboration. Lancet 2009

Events (% per year)

Allocated
aspirin

Adjusted
control

Ratio (Cl) of yearly event rates

Aspirin:control

6 primary prevention trials

Major coronary event (x’,=4.7; p=0.03)
Male

Female
Total

Ischemic stroke (x' =3.1; p=0.08)
Male

Female

Total

Serious vascular event” (x?,=0.0; p=0.9)
Male

Female
Total
16 secondary prevention trials

Major coronary event (x22=0.6; pP=0.4)
Male

Female
Total

Ischemic stroke (x* ,=0.7; p=0.4)
Male

Female
Total

Serious vascular event™ (x‘}:0.0, p=1.0)
Male

Female

Total

M 999 Cl or <<I=> 95% CI|

635 (0.57)
299 (0.14)

934 (0.28)

141 (0.15)
176 (0.09)

317 (0.11)

1063 (0.95)
608 (0.28)

1671 (0.51)

880 (4.70)
115 (2.59)

995 (4.30)

95 (0.51}
45 (1.04)

140 (0.61)

1255 (6.88)
250 (5.88)

1505 (6.69)

801 (0.72)
314 (0.14)

1115 (0.34)

138 (0.15)
229(0.11)

367 (0.12)

1193 (1.08)
690 (0.32)

1883 (0.57)

1057 (5.79)
157 (3.36)

1214 (5.30)

123 (0.67)
53(1.17)

176 (0.77)

1487 (8.45)
314 (7.14)

1801 (8.19)

D T B

e'
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T
0.75
Aspirin better

T
1.25
Aspirin worse

0.77 (0.67-0.89)
0.95(0.77-1.17)

0.82 (0.75-0.90)
p=0.00002

1.017 (0.74-1.39)
0.77 (0.59-0.99)

0.86 (0.74-1.00)
p=0.05

0.88 (0.78-0.98)
0.88 (0.76-1.01)

0.88 (0.82-0.94)
p=0.0001

0.81 (0.72-0.92)
0.73(0.51-1.03)

0.80 (0.73-0.88)
p<0.00001

0.73 (0.50-1.06)
091 (0.52-1.57)

0.78 (0.61-0.99)
p=0.04

0.81 (0.73-0.90)
0.81 (0.64-1.02)

0.81 (0.75-0.87)
p<0.00001




Outcomes with aspirin
Gender-based analysis

ATT collaboration. Lancet 2009

Female, entry age 50-59 years Female, entry age 65-74 years Male, entry age 50-59 years
60— [ Vascular death 60—
[ Non-fatal MI/stroke
Il Non-fatal Gl or other

extracranial bleed

Male, entry age 65-74 years

S-year risk (%)

S-year risk (%)

3% 02%  09% 11%
03% 02%

Primary Secondary Primary Secondary




Outcomes with clopidogrel
Death/Ml/Stroke

Events,
Trnal Treatment
Men
CREDO
CURE
CLARITY
COMMIT
CHARISMA 384/5486
Total Men

53744
351/3839
116/1400

YWomen
CREDO
CURE

24309
23172420
CLARITY 447352
COMMT  847/6366
CHARISMA 150/2316
Total Women

1274116595

Berger et al. JACC 2009

Events,
Control

817766
461/3887
13941403
1416/16498
424/5473

8,99%

33/297
258/2416
50/336
894/6393
149/2328

11,8%

OR (95% CI)

0.72 0.50,1.02)
0.75 (0.65,0.87)
0.82 (0.63, 1.06)
0.89 {0.82,0.96)
0.90 (0.78,1.03)
0.84 (0.78,091)

067 {0.39,1.17)
0.88 (0.73, 1.06)
0.82 (0.53,1.26)
0.94 (0.85,1.04)
1.01 (0.80,1.28)
0.93 (0.85,1.01)

T

N

Favors clopidogrel

1
1

Favors placebo

10




Outcomes with clopidogrel
Total Mortality

Berger et al. JACC 2009

Events, Events,
Treatment Control

Men

CREDO 11/744 15/766
CURE 214/3839  250/3887
CLARITY  48/1400 531403
COMMIT  S987/16595 1084/16498
CHARISMA 267/3486 268/5473

Total Men 5,95%

Wornen
CREDO 7309 97297
CURE 145/2420 140/2416
CLARITY  32/352 26/336
COMMIT 7396366 761/6393
CHARISMA 104/2316  106/2328

TotalWomen
8,85%

OR (95% Cl)

0.75 (0.34, 1.65)
0.86 (0.71, 1.04)
0.90 (0.61, 1.35)
0.90 (0.82, 0.98)
0.99 (0.84, 1.18)
0.91 (0.84, 0 97)

0.74 (0.27,2.02)
1.04 (0.82, 1.32)
1.19 (0.69, 2.05)
0.97 (0.87, 1.08)
0.99 (0.75, 1.30)
0.99 (0.90, 1.08)

T
A 1
Favors clopidogrel  Favors placebo

10




Outcomes with clopidogrel
Mi

Berger et al. JACC 2009

Events, Events,
Tnal Treatment Control OR (95% CI)

Men
CREDO 52744 66/766 0.80(055,1.16
CURE 206/3839 27173887 0.76 (0.63, 0.91
CLARITY 89/1400 81/1403 ' 0.72 (0.51,

COMMIT
CHARISMA

Total Men

VWomen
CREDO
CURE

326/165995
14415486

18/309
11872420

369/16498
15575473

3,36%

241297
14872416

0.88 (0.75,
092 (0.73,
0.83 (0.76,

0.70 (0.37,
0.79 (0.61,

CLARITY 137352 21/336 0.58 (0.28,
COMMIT 153/6366 184/6393 + 083067,
CHARISMA 42/2316 4512328 094 (061,143
Total Women 0.81(0.70, 0.93
3,36% ‘

|
1 ’ 10
Favors clopidogrel  Favors placebo




Antiplatelet therapy

112 (11-9%) 72 (7-9%) 0-65 (0-48-0-87)

57 (14-1%) 44 (11-0%) 0-77 (0-52-1-15) PCI CU RE

Male sex

Female sex . CU RE

Sex
Female 6871

Male 18,213 CURRENT

9.5 Triton

11.0

Sex
Male 13336 92 11.1 0.85 (0.76, 0.95) P|at0
Female 5288 11.2 13.2 0.83(0.71, 0.97)

Sex

Female 30/107 47113 0-67(0-46-098) 0035 On-Ti me2
Male 142/344  158/342 0-89 (0-75-1.06) 0194

Female 207 (17.0) 219 (13.3) 0.76 (0.47-1.25) Finesse
Male 599 (8.6) 609 (8.6) 1.00 (0.68-1.48)




Benefit of GPl in men vs women in NST-
ACS without early invasive strategy

Female (35%/11-1%)
Male (65%/11-3%)

Women

Men

Control

OR (95% CI)*

GPI

Control

OR (95% CI)

p Valuef

Overall
Death
Death or MI

n = 4,603
3.6%
10.4%

n = 1,003
2.0%
5.3%
n = 567
7.6%
13.6%

Baseline cardiac troponin 1 or T <<0.1 pg/I
Death

Death or MI

Baseline cardiac troponin | or T =0.1 pg/I
Death

Death or MI

1.08 (0.89-1.33)
1.15 (1.01-1.30)

1.20 (0.69-2.10)
1.29 (0.91-1.83)

0.80 (0.53-1.21)
0.93 (0.68-1.28)

n = 11,886

3.2%
10.4%

n = 2,095
2.3%
7.6%

n=2174
4.1%
9.3%

n = 8,502
3.8%
12.6%

n = 1449
2.1%
6.9%

n=1284
5.2%
11.3%

0.83(0.71-0.96)
0.81(0.75-0.89)

1.07 (0.67-1.71)
1.10 (0.84-1.43)

0.75(0.54-1.04)
0.82 (0.65-1.03)

0.030
<0.001

Boersma & al. Lancet 2002




Anticoagulation

Oasis 5 (NSTACS): fondaparinux vs enoxaparin
Sex
Male 12,379 6.0 5.8
Female 7,699 5.3 5.7

ATLAS (ACS) rivaroxaban on top of standard therapy

Sex
Male 464/7627 270/3831 0.87 (0.75-1.01)
Female 162/2602 106/1282 0.77 (0.60-0.99)

072 (032-1.61)
0-55 (033-0.91)




Enoxaparin

ATOLL study

Unfractionated heparin

n %

main secondary EP

Relative risk (95% CI)

plmcm’ﬂoﬂ

Full population

Wy
-~
R R

Age=75years

Age <75years

Women

Men

Weight =75 kg

Weight <75 kg

Prehospital randomisation
Intrahospital randomisation
No diabetes

Diabetes

Shock

No shock

Time to randomisation

[y

6%
9%
6%
8%
6%
6%
8%
6%
0%

o
o

Time to randomisation
Anterior MI

Other MI

Radial access

R

A

No radial access
Thrombus aspiration
No thrombus aspiration
Use of GP11Ib/llla

No use of GP1 lIb/llla

Only one heparin

XD

N
v

More than one heparin

460
80

[
01

|
0.2

|
05

|
2

0.59 (0-38-0.91)
0-42 (0-21-0-87)
0-68 (0-40-1.16)
0-72 (032-1-61)
0-55(0-33-0-91)
0-59 (0-33-1-06)
0-63(032-1.23)
0-61 (0-35-1.05)
056 (0-28-1.13)
0.57(0-35-0-93)
0-66 (0-25-1.70)
0-90 (0-56-1-44)
0-51(0-31-0-85)
0.59 (0-30-1-15)
0.55(0-30-1.02)
0-81 (0-46-1-41)
038 (0-19-0.77)
0-62 (0-36-1.05)
0-56 (0-26-1-20)
0-81(0-40-1.66)
0-55 (0-28-1.08)
0-65 (0-39-1.09)
0-40 (0-18-0-90)
037 (0-22-0-63)
3-88 (1.33-11:26)

Favours enaxaparin Favours heparin

Montalescot et al. Lancet 2011




Risque hémorragique chez la femme




Bleeding risk in Acuity and Horizons AMI

Independent Predictors of
Non—-CABG-Related Major Bleeding Within
30 Days, With Multiple Logistic Regression

Risk Factor

Odds
Ratio

95% CI

Coefficient™

z Valuet

Sex
Male
Female

Age, per S yrs

Serum creatinine, per 0.1 mg/dl

White blood cell count, giga/I

Anemia
No
Yes

Presentation
Biomarker-negative ACS
NSTEMI-raised biomarkers
STEMI

Randomized treatment
UFH/Enox + GPI
Bivalirudin monotherapy
Bivalirudin + GPI

1.00
2.32
1.17
1.09
1.10

1.98-2.72
1.13-1.21
1.07-1.12
1.07-1.12

1.65-2.37

1.04-1.54
1.52-2.44

0.47-0.67
0.73-1.08

Mehran et al. JACC 2010




The REPLACE-2 Trial (N=6,010):

Predictors of Major Bleeding in PCI

Variable

OR

95% CI

p-value

Baseline risk factors

Age =275

1.01, 2.18

0.045

Gender (Female)

1.12,1.10

0.007

Creatinine Clearance

1.00, 1.01

0.006

Anemia

1.02, 1.94

0.040

Prior Angina

1.08, 2.35

0.02

Prior PCI

0.45, 0.88

0.007

Prior Thienopyridine

0.39, 0.93

0.023

Peri-procedural risk factors

Treatment Group (Heparin + GPI vs. bivalirudin)

1.37, 2.84

0.0003

Provisional GPI received

1.59, 4.51

0.0002

Procedure Duration >1h

1.22, 3.45

0.007

Time to Sheath Removal >6h

1.06, 2.45

0.024

Intensive Care Unit stay (days)

1.18, 1.32

<0.0001

Intra-aortic Balloon Pump

3.43, 22.07

<0.0001




Bleeding and ACS

Older Age

Female Gender

Renal Failure

History of Bleeding

Right Heart Catheterization
GPIIbllla antagonists

~

_/

Independent
Predictors of Major
Bleeding in Marker
Positive Acute
Coronary Syndromes

Moscucci, GRACE Registry, Eur H J 2003




Safety Concerns in ACS Care:
Need for Blood Transfusions
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CRUSADE registry Yang X, JACC 2005,;46:1490-5.




Major Bleeding Predicts
Mortality in ACS

24,045 ACS patients in the GRACE registry, in-hospital death
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P<0.001
2

Overall
ACS

Moscucci M et al. Eur Heart J 2003;24:1815-23.
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Discharge Medication Use in Patients who Bleed:
PREMIER Registry (STEMI)

1433 STEMI pts treated with primary stenting

= Pts with TIMI major/minor bleed or transfusion (n=160; 12%)
® Pts without in-hospital bleeding (n=1272)

1 P=0.001
@ P=0.002 95.6 95.2

E— P<0.001 s

ShIT 90.0

88.4
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Aspirin Thienopyridine  Beta blocker Statin

Wang TY et. al. Circulation 2008;118:2139-2145




Sources and Incidence of Bleeding Among
17,393 PCI (93% Femoral) Patients

B No Location @ Non-Access Site Only
Both B Access Site Only

5.2% 5.3% (n=925)

D
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Protocol Major TIMI Major TIMI Major + Minor

0.

o
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Verheugt JACC Cardio Interv 2011;4:191-7




ABOARD trial

84% TRA

99% Abciximab

Major Bleeding 5.4%

Access site bleeding only in TFA

Cayla et al. Heart 2011;97:887e891




Incidence and source of bleeding
excluding access site

17.9

N30 +
| 15
10.1
) GRY)
i 3.7
0.9
1 T T '

GU Gl Head/Neck Pulmonary ICH Other No site

Verheugt JACC Cardio Interv 2011;4:191-7:




Relative Risk of 1-year Mortality Associated with
Bleeding and Source (unadjusted)
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P<0.0001 for all bleeding versus none

5.7 55

Access Only

Non-Access No Location All Non-Access
Only

Verheugt JACC Cardio Interv 2011;4:191-7:




Major bleeding in OASIS 5

B Major Bleeding at 9 Days

No. of Interaction
Characteristic Patients Percentage of Patients with Event Hazard Ratio P Value

Enoxaparin  Fondaparinux

Age 0.11
=65 yr 12,261 515 2.7
<65 yr 7,814 2.1 14

Sex
Male 12,379 3.3 2.0
Female 7,699 5.5 2.5

Creatinine
At or above median 11,124 47 2.4
Less than median 8,871 3.4 1.9

Heparin at randomization

3,566 5.0 3.0
16,512 4.0 2.0
Revascularization in 9 days
7,372 6.0 4.2
No 12,706 3.0 1.0
Catheterization laboratory in center

14,028 5.0 26 -

No 6,050 23 1.2 ——

T T T T
04 06

T T

| |
08 10 12

1
1.4

Fondaparinux Enoxaparin
Better Better

No adjustment for age or creatinine clearance in the enoxaparin arm




Pas de sur-risque hémorragique sous
aspirine chez la femme

Major coronary event  Probably ischaemicstroke  Haemorrhagicstroke ~ Major extracranial bleed

Age (per decade) 1:84 (174-1.95) 246 (2:27-2.65) 159(1-33-1:90) 215(1:93-239)
Male sex” 2.43(1:94-3.04) 144 (114-1.82) 111(052-2:34) 199 (1-45-273)
( (

Current smoker 2.05(1.85-2.28) 200(172-2.31) 218(157-302) 156 (1-25-1.94)

(
(
Diabetes mellitus 26602831)  206(167-254) 409531) 155 (113-24)
( (
Mean blood pressure (per 20 mm Hg)t 173 (1.59-1.89) 2.00(177-2.26) 218 (1.65-2.87) 132 (1.09-1.58)
(
(

(
(
Cholesterol (per 1 mmol/L) 118 (112-124) 1.02(0.95-1.09) 0:90(0.77-1.07) 0-99(0-90-1.08)
Body-mass index (per § kg/m’) 1.09(1:03-1.15) 1.06(098-1.14) 0.85(071-1.02) 124 (113-1.35)

ATT collaboration. Lancet 2009




Outcomes with clopidogrel
Major Bleeding

Berger et al. JACC 2009

Events,
Trial Treatment
Men
CREDO
CURE

B65/744
135/3839
CLARITY  22/1400
COMMIT  56/16595
CHARISMA 95/5486
Total Men

Women
CREDO
CURE

28/309
96/2420
CLARITY 11/352
COMMIT  26/6366
CHARISMA 35/2316
Total VWomen

Events,
Control

53/766
111/3887
19/1403
53/16498
74/5473

18/297
58/24186
11/336
20/6393
30/2328

OR (95% CI)

1.29 (0.88,
1.24 (0.96,
1.16 (0.63,
1,05 (0.72,
1.29(0.95,
1.22 (1.0,

1,54 (0.84,

188 (1.21,

095 (041,

1.31(0.73,

1.18(0.72,
(

143(1.15,1.79

T
1
Favors clopidogrel

Favors placebo

T
10




NN to treat or to harm

Berger et al. JACC 2009

Change in
Clopidogrel Placebo Absolute Risk NNT or
(%) %) (%) NNH

MACE
Men 7.78 8.99 1.21 83
Women 11.02 11.76 0.74
All-cause mortality
Men
Women
Myocardial infarction
Men
Women
Stroke

Men
Women
Major bleeding




Excessive dosing of GPI (Ept. Tir.)

]

>20mgidl <=20mgidl <75years >w=75years

Serum Creatinine Patient Age

Among CrCl <50 cc/min*

Alexander et al. Circulation 2006




Major bleeding with GPI

ONo GHI

N Appropriate GP| P<0-001  Men: Gastrointestinal
m Excess GPI

 Women: Access site bleeding
p=0.001

=
<
=3
=
©
o
2
m
—
[
'
=

Alexander et al. Circulation 2006




Excessive dosing and likelihood of
bleeding with GPI

Overall 1.46 (1.22 to 1.73)

Women 1.72 (1.30 to 2.28)

Men 1.27 (0.97 t01.66)

—.——.—+—+_
0.5 1.0 1.5 2.0 2.5

Excess Dosing More Likely to Bleed

Alexander et al. Circulation 2006




Excessive Anti-thrombotic Dose

Excess v. Recommended

1.09 (0.99, 1.26
UF Heparin ( )

LMWH 1.40 (1.12, 1.75)
GP lIb/llla inhibitor 1.38 (1.12, 1.70)

One Excessive Agent 1.42 (1.16, 1.73)

Both Excessive

0

Adjusted* Odds of Major Bleeding
Adjusted for age, sex, SBP, CHF, renal insufficiency

2.02 (1.51, 2.69)

CRUSADE registry Alexander KA, JAMA 2005




Procedural factors
Femoral arterial access

PATIENTS GROUPS pe<0_001

Control Compl

HIGH
(Group 4)

E§.~Gr|:|u;:| 2
‘OGroup 1.3.4

HIGH MIDDLE
(Group 3)

%, Complications

MIDDLE
(Group 2)

Fig. 2. Prevalence of complications based on the arteriotomy
site location (groups 1, 3, and 4 vs. group 2).

LOW
(Group 1) Intralumina

dissachon [

Hemalomsa —
3 ) W Group 2
B Group 1,34
Retroperitoneal
hemorrhage

Lllmeal Laihe camie

Fzeudoaneurysm |g

%, Somplication Patients

Sherev DA, CCI 2005




Conclusions

» Le bénéfice clinique des antithrombotiques est
globalement comparable entre femmes et hommes malgré
des différences physiologiques et biologiques entre les 2

sexes
Les femmes sont pris en charge de fagon plus tardive et
moins optimale

Les femmes sont a plus haut risque de saignement sous
traitement antithrombotique (P2Y12, GP2B3A)

— Une meilleure adaptation des doses permet de réduire les risques
hémorragiques chez la femmes, méme si le sur-risque persiste

Le sur-risque hemorragique expliqgue en partie le traitement
sub-optimale des SCA chez la femme mais ne la justifie
pas




Conclusions

« Evaluation du risque hemorragique et thrombotique

— Caractéristiques des patients
* Poids
» Cl créatinine
« ATCD hémorragiques ou AVC

— Intensite du traitement antithrombotique
« Adapter les doses +++++
» Faible risque thrombotique: pas de nouveaux AA
« Surveiller effets biologiques (AntiXa, TCA, Plaquettes)
» Favoriser les antithrombine directe quand le risque élevé

— Durée du traitement antithrombotique

« Minimum nécessaire: apres revascularisation: pas d’indication a
I'anticoagulation efficace

« La durée optimale de la bithérapie AA baisse avec les DES 4G
— Interactions médicamenteuses

 Attention aux surdosages multiples
« Patientes sous AVK/NACO




Conclusions

— Gestes invasifs: voie radiale++++

« STEMI: réduction parallele des complications vasculaires
majeurs et de la mortalité de 60%

— Prévenir et détecter precocement les complications
hémorragiques
 |PP, surveillance NFS, complications locales
— Tests fonctionnels ou genotypage”?
« Hypo-répondeurs
* Hyper-répondeurs
— Cibler d’autres voies d’activation plaguettaires ou de
coagulation
» Cilostazol en plus de la bithérapie
« AntiXa a long terme (rivaroxaban)




RIVAL

Outcomes stratified by STEMI vs. NSTEACS

4 s Int i
2N Radial Femoral nteraction
p-value
Primary Outcome

NSTE/ACS 5063 . .
STEMI 1958 . . 0.025

Death, Ml or stroke

NSTE/ACS
STEMI

Death

NSTE/ACS 5063
STEMI 1958

Non CABG Major Bleed

NSTE/ACS 5063
STEMI 1958

Major Vascular Complications

NSTE/ACS 5063 1.4
STEMI 1958 1.3

0.25 1.00 4.00
Radial better Femoral better

Hazard Ratio(95% CI)




Updated Meta-analysis of RCTs

Heterogeneity

Radial(%) Femoral(%) ;e

Non-CABG Major Bleeds
Pre-RIVAL 0.2 1.2
RIVAL 0.7 0.9
Combined 0.5 1.0

Major Vascular Access Complication
Pre-RIVAL 0.6 2.5
RIVAL 1.4 3.7
Combined 1.0 3.1 : <0.0001

Death,MI or Stroke
Pre-RIVAL 2.3 3.3

RIVAL 3.2 3.2
Combined 2.8 3.3

Death, Ml or Stroke (Radial Experts)

Pre-RIVAL (Radial Expert
Centre trials)* 2.8 4.1

RIVAL (highest radial
PCl centre tertile) 1.3 2.7

Combined 2.3 3.5

0.25 1.00 4.00

*Radial Expert Centres defined as centres default approach radial or Radial better Femoral better
known expert radial centre Hazard Ratio(95% CI)




