


Antithrombotic therapy in STEMI: Is
Bivalirudin or Heparin the agent of
choice

Luis A Guzman, MD, FACC, FSCAI
Associate Professor of Medicine
Director, Cardiac and Vascular Cath Lab
University of Florida College of Medicine - Jacksonville

Gy UNIVERSITY OF

% FLORIDA




&

r,, ACS Pathophysiology

Adhesion Activation
. * ei e T* oot
b % hd » Thrombin

' . g . L]
o, Platelets——* GPIbbinds " \,.,4.. .
b > to VWF B @, ADP ‘%

i \, © Serotonine & © 4
GP la/lla binds_ . * Endothelial B Dt
to'Collagen ‘%s _ Mono Laver Thrombaé(ane%?

e

w8

#

@«

Aggregation

Activated

GP a ibri
M\ :D <«—Fibrinogen
SN 4P

&

'ﬁﬁ"
VWF= von Willebrand Factor; \,__y:E ﬁ‘;* s

ADP=adenosine diphosphate;

GP=glycoprotein.
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ANTITHROMBOTIC DRUGS USED IN ACS/PCI

|. ANTIPLATELET DRUGS

e COX-1 inhibitor (aspirin)
* P2Y, inhibitors (ticlopidine; clopidogrel; prasugrel; ticagrelor)
» Glycoprotein lIb/llla inhibitors (abciximab; eptifibatide; tirofiban)

Il. ANTICOAGULANT DRUGS

e Anti-Factor Il (anti-thrombins)

- Indirect Thrombin Inhibitors (UFH & LMWH)
- Direct Thrombin Inhibitors (Bivalirudin)

e Anti-Factor X
- Fondaparinux



Antithrombotic Treatment during PCI

’

Ischemic Events
MI, ST and Stroke




Impact of Ml and Major Bleeding (non-CABG) in the First
30 Days on Risk of Death Over 1 Year. ACUITY Trial

/ 1 year Estimate \

Both Ml and Major Bleed (N=94) saua 28.9%
Major Bleed only (without MI) (N=551) s 12.5%
Ml only (without Major Bleed) (N=611) = 8.6%

No Ml or Major Bleed (N=12,557) == 3.4%
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Balancing Safety and Efficacy

High risk of i _— High risk of
ischemic events | >Weetspot bleeding events

Risk of any event
Risk of any event

e

— Inhibition of platelet aggregation s

Cd

- Ischemic risk ¢ 1 Bleeding risk

Ferreiro & Angiolillo. Thromb Haemost 2010




Current Controversies
Bivalirudin vs Heparin
Limitations of Heparin

® Unable to bind thrombin inside the clot
® Needs a co-factor, Antithrombin Il
® Induces platelets activation



Bivalirudin in PCI

Elective PCI Elective or Urgent PCI

ISAR REACT 3 REPLACE 2
2289 pts ' 6202 pts
Similar Ischemia s Similar Ischemia
Bleeding 33% Bleeding 41%
NoSTEMI
BAT
4312 pts

Similar Ischemia
Bleeding 48%

STEMI
NoSTEMI HORIZONS
ACUITY 3602 pts
5170 pts Similar Ischemia

Similar Ischemia

Bleeding 62% Mortality 1% Absolute
0

Bleeding 41%



Current Controversies
Bivalirudin vs Heparin
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(& PCI With Stenting ) et CABG

Initiate /continue antiplatelet and anticoagulant
therapy discontinue P2Y;; and/or GPI thera

1. ASA(Class I; LOE: B) 1. ASA (Class I; LOF: B)

2. P2Yy3 Inhibitor (in addition to ASA): 2. Discontinue clopidogrel/ticagrelor 5 d
# Clopidogrel (Class I; LOE: B} or before, and prasugrel at least 7 d before

# Prasugrel (Class I; LOE: B) or il b

* Ticagrelor (Class I; LOE: B) 3. Discontinue clopidogrel/ticagrelor up to
24 h before urgent CABG (Class [; LOE: B). |
3. GPI (if not treated with bivalirudin at time of PCI) May perform urgent CABG <5 d after |
# High-risk features, not adequately pretreated clopidagrel,fticagt_'elar and <7 d after
with clopidogrel (Class I: LOE: A) prasugrel discontinued

3 E I Discontinue eptifibatide/tirofiban at {
4. Antlmagulant. least 2-4 h before, and abciximab 212h |

before CABG (Class I; LOE: B) i

® Bivalirudin (Class I LOE: B) or _ vlr . _

2 i ™
* Fondapa e anticoagulant (Class | [ Late r!o;nifsa!fP;astl}osnital Care
III: Harm: LOE: BJ or 1. ASA indefinitely (Class I; LOE: A)

-.\h & |JEH {Clasg I LOE: E,:l /,. 2. P2Y.; inhibitor (clopidogrel or

L ticagrelor), in addition to ASA, up
I to 12 mo if medically treated
| l (Class I|; LOE: B)

3. P2Yy; inhibitor (clopidogrel,
prasugrel, or ticagrelor), in
addition to A5A, at least 12 mo if
treated with coronary stenting

& (Class I; LOE: B)

)




Current Controversies
Bivalirudin vs Heparin

STEMI
AHA/ACC 2012 GPG

Llafib B In Patients with STEMI
[] Bivalirudin is the preferred IV

anticoagulant agent

Mainly based on Mortality benefit
from HORAZON-AMI

2 American
Heart ? w:ﬂhl'ﬁmuw
sSCAl

I L l'-'. Lafvrarce, Fleal Associations




Bivalirudin vs Heparin in STEMI
Issues with HORIZONS AMI

® A 4000U Bolus of heparin was used in almost 409 of
patients

® Concern of increased ischemic event (AST)

® Concerns about even higher increased ischemic event in
those without bolus of heparin



Bivalirudin vs Heparin in STEMI
Issues with HORIZONS AMI

A 4000U Bolus of heparin was used in almost 4’0% of
patients

Concern of increased ischemic event (AST)

Concerns about even higher increased ischemic event in
those without bolus of heparin

Concerns regarding increase bleeding event related to GPI
Not head to head comparison with Heparin monotherapy

Performed before the incorporation of new P2Y12
Inhibitors

Very low utilization of radial approach



Antithrombotic Treatment during PCI

’

Efficacy




Antithrombotic Treatment during PCI

’

Effectiveness




HORIZON-AMI
eparin Bolus in Bivalirudin arm
Major iIschemic events

Patients with Bolus Cl:0.85 (0.60-1.14)
Patients without bolus Cl:1.39 (0.85—2.28)
P Interaction 0.08



Current Controversies
Bivalirudin vs Heparin in STEMI
Recent Studies (6,200 pts)

EROMAX BRIGHT HEAT PPCI

N Center 65 82 1

N patients 2,198 2,194 1,812

- Bivalirudin 1,089 735 905

- Heparin 460 729 907

- Heparin + GPl 649 730 --

- Heparin bolus 60 1U/kg 100 1U/kg 70 1U/kg

- Bival Infusion 4.5 hrs 4.0 hrs No

- GPI Bail out 7.9%vs25%  4.4%vs5.6% 13.5% vs 15.5%
- New P2Y12 59%o 0 89%o

- Radial 47% 79% 819%
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EUROMAX Trial: Bivalirudin vs Heparin
In STEMI patients

Death Death/MI/
> Bleeding > Bleeding

10 15 20 25 30
P=0.002 by log-rank test

5 10 15 20 25 5 10 15 20 25 30

Days since Randomization Days since Randomization

No. at Risk
1089 1038 1024 1020 1007 988 Bivalirudin 1089 1027 1010 1005 990 971 779

Death 32 (2 9) Vs 34 (3.1) 0.96 (0.60-1. 54) 0.86
MACE was 6.0% Bivalirudin vs 5.5% in Heparin p:0.56

Steg PG et al. N Engl J Med 2013;369:2207-2217.




EUROMAX Trial: Bivalirudin vs Heparin
In STEMI patients

Death Death/MI/
> Bleeding > Bleeding

A Primary Composits Outcome B Principal Secondary Outcome

P=0.001 . P=0.02

(e74
Control 8.4%

! ) 5.1%

Control 9.1%

: 6.7%

<)
=
—
U
1
[y
=4
4
=
(]
>
Ll

Event Rate (%)

15 20 25 15 20

Days since Randomization Days since Randomization

No. at Risk

No at Risk
Bivalirudin 1089 1033 1024 1020 1007 988 791

ST was 1.5% Bivalirudin vs 0.5% in Heparln p 0.02
<24 hr 12 (1.1) vs 2 (0.2) 6.11 (1.37—27.24) 0.007

Steg PG et al. N Engl J Med 2013;369:2207-2217.




HEAT PPCI Trial: Bivalirudin vs Heparin
Monotherapy in STEMI patients

1ry End Point 1ry Safety Major
D/MI/Stroke/UR Bleeding

P=0.59

— Bivalirudin
— Heparin

No mortality benefit

Shahzad, A et al. The Lancet 2014



HEAT PPCI Trial: Bivalirudin vs Heparin
Monotherapy in STEMI patients

Bivalirudin (n=905)

Heparin (n=907)

Relative risk (95% Cl)

plntnmﬂlon

All patients
Arterial access site*
Radial

Femoral
Diabetest

Yes

No

Age (years)

=75

=75

P2Y12 drug used
Clopidogrel
Prasugrel

Ticagrelor

79/905 (8.7%)

Go/727 (7-6%)
20/171 (11.7%)

17/96 (177%)
60/806 (7-4%)

30/203 (14-8%)
49/702 (7-0%)

11/107 (10-3%)
171247 (6:9%)
48/554 (8-7%)

Left ventricular function impaired£

Yes
No
PCl attempted
Yes
No

46/467 (9-9%)
11/365 (3-0%)

63/751 (8-4%)
16/154 (10-4%)

52/907 (5-7%)

36/744 (4-8%)
16/161 (9-9%)

9/113 (8-0%)
38/786 (4-8%)

271200 (13-5%)
25707 (3:5%)

FI91 (7-7%)
9/250 (3-6%)
3L/560 (6-2%)

35/456 (77%)
71379 (1-9%)

40/740 (5-4%)
12/167 (7.2%)

152 (1.00-2-13)

1.56 (1.04-2:25)
118 (0-63-219)

222 (1.04-476)
1.54(1.04-2-28)

1.00 (0-68-1.77)
1.97 (123-316)

134 (0-54-331)
1.91 (0-87-4-21)
141(0-93-214)

1.28 (0-84-1-95)
1.63 (0-64-4-16)

1.55 (1-06-2.28)
145 (0-71-2-06)

T T T T T T T
0-2 03 0L . 20 30 C-0 10-0
<

-
>

Favours bivalirudin Favours heparin

Figure 3: Subgroup analyses for primary composite outcome at 28 days
*Procedures completed exclusively via radial access (radial group) versus all other cases (femoral group). TPatients receiving oral hypoglycaemic or insulin therapy.
tleft ventricular ejection fraction <55% in surviving patients after index event.

Shahzad, A et al. The Lancet 2014




BRIGHT Trial Primary end Point

Time-to-Event Curves: NACE at 1 Year
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log rank P<0.001

BIV vs. UFH: log rank p=0.048
BIV vs. H+T: log rank p<0.001
UFH vs. H+T: log rank p=0.04

20.5%

16.5%
12.8%
Bivalirudin

Heparin
Heparin + Tirofiban

00—
0

Patients at risk

Biv 735
UFH 729
H+T 730

1 T
90 180 270
Days after randomization

654 646 638
623 616 609
594 585 579

Presented at TCT 2014




BRIGHT Trial: 1 Year Events

MACE > Bleeding

log rank p=0.90 log rank p<0.001

BIV vs. UFH: log rank p=0.01
BIV vs. H+T: log rank p<0.001
UFH vs. H+T: log rank p=0.009

L 142%

/‘_Hﬂ_/_/» 9.9%
6.6%
0

0 180 270
Days after randomization
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———Heparin + Tirofiban

180 270
Days after randomization

Patients at risk

No mortality benefit
Presented at TCT 2014



Metananalysis:Bivalirudin
MACE

Vs Heparin

Bivalirudin

Heparin

MACE risk ratio
(95% CI)

CACHET*®
REPLACE-2
REPLACE-1"
PROTECT-TIMI 30°°

ACUITY-PCl (bivalirudin alone)?
ACUITY-PCI (bivalirudin+GPIy

HORIZONS-AMI
ISAR-REACT 35
NAPLES™

TENACITY*
ISAR-REACT 4°
ARMYDA-7 BIVALVE™S
Deshpande et al*
EUROMAXY

BRIGHT (heparin alone)®
BRIGHT (heparin+GP1)=
HEAT PPCI®

MNAPLES IIF7

Overall

0/59 (0%)
2272975 (8%)
30/532 (6%)
25/284 (9%)
230/2619 (9%)
243/2600 (9%)
98/1800 (5%)
134/2289 (6%)
17/167 (10%)
14/185 (8%)
115/860 (13%)
22/198 (11%)
0/49 (0%)
65/1089 (6%)
37/729 (5%)
371729 (5%)
79/905 (9%)
10/418 (29%)

1346/17767 (8%) 1076/16191 (7%)

6/94 (6%)
211/2990 (7 %)
36/524 (7%)
38/573 (7%)
210/2561 (8%)
21072561 (8%)
99/1802 (5%)
115/2281 (5%)

21/168 (13%)
16/198 (8%)
110/861 (13%)
181203 (9%)
0/52 (0%)
61/1109 (6%)
414725 (6%)
361724 (5%)
52/907 (6%)
6/419 (1%)

<=

I I
02 0.5

| T
5

012 (0-01-2.13)
1.08 (0-90-1-30)
0.82 (0-51-1-31)
133 (0-82-2.15)
1.07 (0-89-1.28)
114 (0-95-1-36)
0-99 (0-76-130)
116 (0-91-1-49)
0-81(0-45-1-49)
0-94 (0-47-1-86)
1.05 [0-82—1-34}
1.25 [0-69—2-26}
1.06 (0-02-52-43)
1.09 (077-1-52)
0-90 (0-58—1—38}
1.02 (0-65-1-60)
1.52(1.09-213)
1.67 (0-61-4.56)

1.09(1-01-1-17)
p=0.0204

‘7
Favours bivalirudin

—
Favours heparin

Fiqure1: Major adverse cardiac events
There was no evidence of between-trial heterogeneity (Q statistic 121, df 17; p=0-79). GPl=glycoprotein lIb/llla inhibitor. MACE=major adverse cardiovascular events.

Sabatine M. The Lancet 2014




Metananalysis:Bivalirudin vs Heparin
Ischemic Events

Risk ratio (95% Cl)

Major adverse cardiovascular events ’ 1-09 (1-01-1-17)
Death — 0-99 (0-82-118)
Myocardial infarction - 112 (1-03-1-23)
Ischaemia-driven revascularisation - — 1-16 (0-997-1-34)
Stent thrombaosis — 1-38 (1.09-1-74)
Acute 3-86 (2-11-7.07)
Subacute B 0-89 (0-53-1-49)

(
(

0?4 D-IB 1 1-|25
<

Favours bivalirudin ~ Favours heparin

Figure 2: Major adverse cardiovascular events and individval cardiovascular events

Sabatine M. The Lancet 2014




Metananalysis:Bivalirudin vs Heparin
Stent Thrombosis

Bivalirudin Heparin Stent thrombosis
risk ratio (95% Cl)

Acute stent thrombosis
HORIZONS-AMI* 21/1571 (1%) 4/1553 (<1%) 519 (179-15-08)
EUROMAXT 12/1089 (1%) 2/1109 (<1%) 6-11 (1.37-27-74)
HEAT PPCP® 20/697 (3%) 6/682 (1%) 3.26 (1.32-8.07)
Overall 53/3357 (2%) 12/3344 (<1%) 4-27 (2-28-8-00)
p<0-0001

Subacute stent thrombosis
HORIZONS-AMI* 19/1571 (1%) 26/1553 (2%) 072 (0-40-130)
EUROMAX! 5/1089 (<1%) 4/1109 (<1%) 1.27 (0-34-4.73)
HEAT PPCI® A/697 (1%) 0682 (0%) 8.81 (0-48-163.26)
Owverall 28/3357 (1%) 30/3344 (1%) 1.06 (0-43-2-61)
p=0-90

T
0-2

+—

Favours bivalirudin Favours heparin

Figure 3: Acute and subacute stent thrombosis in trials with predominantly patients with 5T-segment elevation myocardial infarction
Therewas no evidence of between-trial heterogeneity for acute stent thrombosis (Q statistic 07, df 2; p=0-71) or subacute stent thrombaosis (Q statistic 3-1, df 2; p=0-21).

Sabatine M. The Lancet 2014




Metananalysis:Bivalirudin vs Heparin

Bleeding and GPI Utilization

Bivalirudin Heparin

GPI mainly in Heparin Arm

CACHET™ 4194 (4%)
HORIZONS-AMI# 149/1802 (8%)
NAPLES™ 41168 (2%)
ISAR-REACT 4° 40/861 (5%)
EUROMAXT 67/1109 (6%)
REPLACE-2* 123/3008 (4%)
BRIGHT (heparin+GPI)® 4/729 (1%) 14/724 (2%)
PROTECT-TIMI 30™ 1/284 (<1%) 18/573 (3%)
ACUITY-PCI (bivalirudin alone)® §2/2619 (4%) 174/2561 (7%)
Overall 308/10600 (3%) 593/10900 (5%)

Provisional GPI in both Arm

ISAR-REACT 35
ARMYDA-7 BIVALVE®S
BRIGHT (heparin alone)™
HEAT PPCI®

MNAPLES 117

Overall

0/59 (0%)
89/1800 (5%)
1/167 (1%)
22/860 (3%)
28/1089 (3%)
712993 (2%)

70/2289 (3%)
2/198 (1%)
4/729 (1%)

32/905 (4%)

14/418 (3%)

122/4539 (3%)

Planned GPI in both Arm

ACUITY-PCI (bivalirudin+GPIy 196/2609 (8%) 174/2561 (7%)
TENACITY 1/185 (1%) 5/198 (3%)
Deshpande et al* 0/49 (0%) 0/52 (0%)
REPLACE-1'® 11/532 (2%) 14/524 (3%)
Overall 208/3375 (6%) 193/3335(6%)

104/2281 (5%)
6/203 (3%)
11725 (4%)
28/907 (3%)
11/419 (3%)
160/4535 (4%)

Major bleeding
risk ratio (95% Cl)

2 bivalirudin arm

~atif -
i

>

T T
02 05

‘7

Favours bivalirudin

Favours heparin

0-18 (0-10-3-22)

0-60 (0-46-0-77)
0-25 (0-03-2-23)

0-55(0-33-0-92)

0-43 (0-28-0-66)
0-58 (0-44-0-77)
0-28 (0-09-0-86)
0-11 (0-02-0-83)

0.52 (0-40-0-66)
0-53(0-47-0-61)
p<0-0001

0-66 (0-49-0-90)
034 (0-07-1-67)
0-36(0-12-1-13)

1-15 (0-70-1.89)

128 (0-59-2.78)
0.78 (0-51-1-19)
p=0-25

1.11(0-91-1-35)
0.21 (0-03-1.82)
1.06 (0-02-52-43)
077 (035-169)
1.07 (0-87-1-31)
p=0-53

Figure4: Major bleeding, stratified by use of glycoprotein lib/llla

inhibitors
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0.40

0.16
-0.08
-0.32
-0.56
-0.80
-1.04

-1.28
-1.52

Increasing Bleeding According to
GPI Utilization

o mEm
Heparin
Favors
Bivalirudin

989 210 14.09 26.07 38.06 50.05 6204 74.03 86.01 98.00 109.99

Percent Difference in GPIl Use

Lipinski M, et al. Cardiovascular Revasc Medicine 2014;15:315-22



Current Controversies
Bivalirudin vs Heparin

GPI Utilization New P2Y12
Not related to Not related to
ST ST
Radial Access Prolong Infusion
Not related to Not related to

Bleeding ST

Sabatine M. The Lancet 2014
Lipinski M, et al. Cardiovascular Revasc Medicine 2014;15:315-22



Current Controversies
Bivalirudin vs Heparin

Reason for Increase bleeding

eSystematic use of GPI
*Bolus of Heparin

ISAR REACT 3 trial: increased RR of

bleeding by 6.6% per each 10 u/Kg
iIncrease in UFH

eFemoral access



Current Controversies
Bivalirudin vs Heparin

Maybe more personalized Tx
Increase bleeding risk (less aggressive)
Older
*CKD
L ow body weight
Prior CVA
Increased ischemic risk (more aggressive)
ol arge Ml
eLarge thrombus burden
Complex anatomy
eLong or multiple stents



ESC 2014 Guidelines

Recommendations for antithrombotic treatment in patients with STEMI undergoing primary PCI

Recommendations | Class* | Level® | Ref"
Antiplatelet therapy

ASA is recommended for all patients without contraindications at an initial oral loading dose of 150-300 mg

(or 80150 mg i.v.) and at a maintenance dose of 75—100 mg daily long-term regardless of treatment strategy. 776,794

A P2Y ,inhibitor is recommended in addition to ASA and maintained over |2 months unless there are
contraindications such as excessive risk of bleeding. Options are:

* Prasugrel (60 mg loading dose, 10 mg daily dose) if no contraindication

* Ticagrelor (180 mg loading dose, 90 mg twice daily) if no contraindication

* Clopidogrel (600 mg loading dose, 75 mg daily dose), only when prasugrel or ticagrelor are not available or are
contraindicated.

It is recommended to give P2Y , inhibitors at the time of first medical contact.

GP lIb/llla inhibitors should be considered for bail-out or evidence of no-reflow or a thrombotic complication.

Upstream use of a GP lIb/llla inhibitor (vs. in-lab use) may be considered in high-risk patients undergoing transfer 271,834,
for primary PCI. 835,849
Anticoagulants

Anticoagulation is recommended fo

The anticoagulation s selected acco | Unfractionated heparin: 70-100 Ulkg i.v. bolus ®

profile of the chosen agent.

Unfractionated heparin: 70—100 U/k GP ”b'lr”la lnhlbltﬂr'
GP lIb/llla inhibitor. - . ) ]
Bivalirudin 0.75 mghkg iv. bolus follc | Bivalirudin 0.75 mg/kg i.v. bolus followed by i.v.

1 e

8

Enoxaparin i.v. 0.5 mg/kg with or without GF lib/llla inhibitor. 847-844,850

ASA = acetylsalicylic acid; GP = glycoprotein; iv. = intravenous; PCl = percutaneous coronary intervention; STEMI = ST-segment elevation myocardial infarction.
*Class of recommendation.

®Level of evidence.

“References.




MATRIX RCT

NSTEMI or STEMI with Invasive Management
Aspirin + P2Y12 Blocker

[ Radial ]

7\

[Bivalirudin] [Heparin]

Mono-TXx

7 \

Stop Prolong> 6
Infusion hrs Infusion

+ GPI




Ongoing Swedish RC

REAL-SWEDEHEART VALIDATE-SWEDEHEART
STEMI STEMI:3000 ]
N:3450 NSTEMI:3000

7 \ 7 \

[ Radial ] Femoral Heparin Bivalirudin
N:1725 N:1725 N:3000 N:3000

Primary Outcome Primary Outcome
Death at 180 dyas Death/MI/>Bleeding at 180 dyas




EASY B2B RCT

Patients with high risk for Non-acute site bleeding: > 2 risk
factors. Age >70. Female, CKD, recent Gl/organ bleeding,
anemia, DM, Prior GPI, TNK, oral anticoag

{ Trans-Radial PCI }

[]/ N eparn

Bail out GPI permitted

[ Primary end point; 30 days J
Death/Urgent Revasc/> bleeding
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Comparator

Bivalirudin monotherapy
(n=156,064)

Bivalirudin + GPI
(n=33,566)

Heparin alone
(n=85,870)

Inpatient Mortality

OddsRatio

+959%(] OR {959"{} CI) P value

0.59 (0.54, 0.65) <0.0001

0.82(0.72, 0.94) 0.0035

0.88 (0.82, 0.96)

Comparator Better Heparin+ GPI Better
(n=182,948)

Wise GR et al. J Interv Cardiol 2012:25:278-88



Clinically Apparent Bleeding

QOddsRatio
+95%C]| OR(95%Cl) P value

Bivalirudin monotherapy

Bivalirudin +GP!
(n=33,566) 0.92 (0.88, 0.97) 0.0007

Heparin alone

(n=85,870) 0.70 (0.67, 0.72) <0.0001

’ ]

0 2

Comparator Better Heparin+GPI Better
(n=182,948)

Clinically Apparent Bleeding Requiring Transfusion

OddsRatio
+95%C]| OR (95% CI) P value

Comparator

Bivalirudin monotherapy

o
(n=156,064) 0.51(0.48, 0.55) <0.0001

Bivalirudin + GPI
371
(n=33,566) 0.96 (0.87, 1.06) 03718

Heparin alone

0.0001
(n=85,870) 0.71 (0.66, 0.76) <

o

Comparator Better Heparin + GPI Better
(n=182,948)

Wise GR et al. J Interv Cardiol 2012:25:278-88
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EDITORIAL VIEWPOINT

Choice of Optimal Anticoagulant

to Support Primary PCI
Out With the New, In With the Old®

Sanjay Kaul, MD
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All-cause Death

Cardiac Death

Moncardiac Death

Reinfarction

Stent Thrombosis (30 days)

Acute ST (=24 hours)

Subacute 5T (=24 hours to 30 days)
Major Adverse Cardiovascular Events
Protocol Major Bleeding

TIMI Major Bleeding

TIMI Major/Minor Bleeding

Net Adverse Clinical Events s N

|_|_|_|_|_|_I'I'i_|_|_|_|_|_|_l'ﬂ_l_|_|_|;

1.00 10.00

Bivalirudin better -s——m= Heparin + GPI better
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ALL

Age

>65 years

<65 years

Gender

Male

Female

Diabetes mellitus

Present

Absent

Arterial access site

Radial

Femoral

Vessels with stenosis >50%
Single vessel disease
Multivessel disease

Stent type implanted

At least one drug-eluting stent
All bare metal stents

Killip class

|

-1V

Heparin pre-randomization
Yes ——
No —l
P2Y,, inhibitor loading dose
Clopidogrel

Prasugrel or ticagrelor

P2Y,, inhibitor maintenance dose
Clopidogrel

Prasugrel or ticagrelor

Target vessel

LAD

Non-LAD

Baseline creatinine clearance

<60 ml/min

>60 ml/min

Primary management strategy

PCI Procedure

Non PCI Procedure

Geographic location

Europe

Non Europe

Bivalirudin

2532889 (8.8)

143/1042 (13.7)
110/1847 (6.0)

161/2202 (7.3)
92/687 (13.4)

51/408 (12.5)
198/2464 (8.0)

35/613(5.7)
212/2245(9.4)

86/1381(6.2)
152/1355 (11.2)

133/1695 (7.8)
70/784 (8.9)

193/2561 (7.5)
49/230 (21.3)

102/1182 (8.6)
15111704 (8.9)

198/2263 (8.7)
39/524 (7.4)

167/2058 (8.1)
37/578 (6.4)

1M/1108 (10.0)
109/1486 (7.3)

79/409 (19.3)
157/2253 (7.0)

228/2628 (8.7)
21/239 (8.8)

166/2118 (7.8)
87/771 (1.3)

Bivalirudin better -

T T

10.00
= Heparin + GPI better

Heparin + GPI
346/2991(11.9)

190/1107 (17.2)
156/1804 (8.6)

235/2233(10.5)
111/678 (16.4)

74/481(15.4)
267/2414 (11.1)

47/813 (7.7)
290/2266 (12.8)

137/1358 (10.7)
195/1405 (13.9)

1871676 (11.2)
81/780(10.4)

272/2576 (10.6)
63/221(28.5)

18111371 (13.2)
165/1536 (10.7)

269/2284 (11.8)
53/511(10.4)

227/2074 (10.9)
53/557(9.5)

149/1154 (12.9)
150/1431(10.5)

95/457 (20.8)
218/2217 (9.8)

IN/2613(11.9)
27/271 (10.0)

231/2135 (10.8)
115/776 (14.8)

Total

599/5800 (10.3)

333/2149 (15.5)
266/3651(7.3)

396/4435 (8.9)
203/1365 (14.9)

125/889 (14.1)
465/4878 (9.5)

82(1226 (6.7)
502/4511 (11.1)

223/2739 (8.1)
347/2760 (12.6)

320/3371(9.5)
151/1564 (9.7)

465/5137 (9.1)
112/451 (24.8)

283/2553 (11.1)
316/3240 (9.8)

467/4547 (10.3)
92/1035 (8.9)

394/4132 (9.5)
90/1135 (7.9)

260/2262 (11.5)
259/2917 (8.9)

174/866 (20.1)
375/4470 (8.4)

539/5241(10.3)
48/510(9.4)

397/4253(9.3)
202/1547(13.7)

Relative risk
[95% CI]

0.74 [0.61, 0.89]

0.80 [0.65, 0.98]
0.69[0.54, 0.87]

0.69[0.57, 0.84]
0.82[0.63,1.06]

0.81[0.58, 1.13]
0.73[0.61, 0.87]

0.74[0.49,1.14]
0.74[0.62, 0.87]

0.62[0.48, 0.80]
0.81[0.66, 0.99]

0.70 [0.57, 0.87]
0.86 [0.63,1.17]

0.71[0.60, 0.85]
0.75[0.54,1.03]

0.65[0.52, 0.82]
0.82[0.67,1.02]

0.74 [0.62, 0.88]
0.72[0.48,1.07]

0.74 [0.61, 0.90]
0.67 [0.45,1.01]

0.78 [0.62, 0.98]
0.70 [0.55, 0.89]

0.93[0.71,1.21]
0.71[0.58, 0.86]

0.73[0.62, 0.86]
0.88 [0.51,1.52]

0.72[0.60, 0.88]
0.76 [0.59, 0.99]

Interaction
P-value




All-cause death

Cardiac death

Non-cardiac death

Reinfarction

d
Acute 5T (s24 hours)

Bivalirudin better =

leparin + GPI better

Interaction
P-Value

uidelines



Mortality (%)

Patients at risk:
Bivalirudin:
Heparin + GPI:

C

Bleeding, Non-CABG (%)

Patients at risk:
Bivalirudin:
Heparin + GPI:

2889
29M

9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0

ESC 2014 Guidelines

o
ot

Cardiac

_r'"I

Log rank p-value = 0.03

10 15

Days after Randomization

2810 2802 2794
2825 2808 2796

m———
e
"

i
pad
b
1
-
1
pmd
1
)

H Log rank p-value <0.0001

d

1.0

2789

2780

Bivalirudin

2781

00—

o]

2889

2911

5 10 15 20

Days after Randomization

2709 2699 2684
2633 2617 2596

2744
2681

25

2663
2561

30

2457
2363

2766

Stent Thrombosis (%)

Bivalirudin
Heparin + GPI:

D 10
12.0
10.0
8.0
6.0
4.0
20 |

Net Adverse

2889 2829 2826
291

I
B
Subacute ¥

P

0.9%

Log rank
p-value <0.0001

Log rank
p-value = 0.27

1.0 10 15 20

Days after Randomization

2755 2730

2889 2888 2806 2769

Log rank p-value = 0.0001

|
oo+

0
Patients at risk:
Bivalirudin:

Heparin £ GPl: 2911

2889

5 10 15 20

Days after Randomization

2638 2626 2606
2580 2560 2535

29 30

2683
2646

2584
2502

2385
2305




| Effective "1 Ineffective .|
N 1 et &
I

Y

L 4 \ 4
PCI With Stenting i) I CABG
Initiate /continue antiplatelet and anticoagulant |

itiate/ | | i
| therapy ! discontinue P2Y;; and/or GPI therapy
| 1.ASA(Class I; LOE: B) g 1. ASA (Class I: LOE: B)

GPI (if not Bivalirudin) £ e e
. . . . elective CABG
- High risk criteria e s
. . . Discontinue clopidogrel/ticagrelor up to
No Appropriate Clopidogrel  ziibcerurci cas: oto
Pre_z TX (C_3| ass _|A) : E'r?,'iﬁ'g?ii‘il:fé%ﬁ?ﬂ?éda"d gl
. ngh RISk Crlterla 4. Discontinue eptiﬁhatide/ti_rgfibanat
Appropriate Clopidogrel Pre | {zzisgemiargm™ ="
Tx (Class 1l1A) _ | _

-H | g h RI S k Cr | teri a i Late Hospital/Posthospital Care R
1. ASA indefinitely (Class I; LOE: A)

No Appropriate Clopidogrel i _ |
2. P2Y1; inhibitor (clopidogrel or ;
Pre Tx but New P2Y12 (’)')’)) ticagrelor), in addition to ASA up |

to 12 ma if medically treated

NO DATA (Class I; LOE: B)

3. P2Yy; inhibitor (elopidogrel,
prasugrel, or ticagrelor), in [
addition to A5A, at least 12 mo if |
treated with coronary stenting [

. (Class I; LOE: B)

S
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