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Both Prasugrel and Ticagrelor are superior to
Clopidogrel; But which do I prefer?
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ABRSTRACT

ABSTRACT

BACKGROUND

Dual-antiplatelet therapy with aspirin and a thienopyridine is a cornerstone of treat-
ment to prevent thrombotic complications of acute coronary syndromes and percu-
taANeous Coronary intervention.

METHODS

To compare prasugrel, a new thienopyridine, with clopidogrel, we randomly assigned
13,608 patients with moderate-to-high-risk acute coronary syndromes with sched-
uled percutaneous coronary intervention to receive prasugrel (a 60-mg loading dose
and a 10-mg daily maintenance dose) or clopidogrel (a 300-mg loading dose and a
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From Brigham and Women's Hospital and
Harvard Medical School, Boston [5.0W,,
EB, CHM., S.AM, CMG, EMA):
Institut de Cardiclogie and INSCRM Unit
858, Pitii-Salpétridre University Hospital,
Paris [G.M.); Instylut Kardiologs, Warsaw,
Poland (W.R.); Bikur Chelim Hespital,
Jerusalem, Israel (5.G): Herz-Zentrum
Bad Krozingen, Bad Krozingen, Germany
(Fo.N); Azienda Ospedaliero-Universi-
taria di Parma, Parma, Italy (D.A): Azien-
da Ospedaliera Civile di Legano, Legana,

BACKGROUND

Ticagrelor is an oral, reversible, direct-acting inhibitor of the adenosine diphos-
phate recepror P2Y12 thar has a more rapid onset and more pronounced plateler
inhibition than clopidogrel.

METHODS

In this multicenter, double-blind, randomized trial, we compared ticagrelor (180-mg
loading dose, 90 mg twice daily thereafter) and clopidogre! (300-to-600-mg loading
dose, 75 mg daily thereafter) for the prevention of cardiovascular events in 18,624
patients admitted to the hospital with an acute coronary syndrome, with or without
KT-erement plevatinn
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From the Uppsala Clinical Research Cen-
ter, Uppsala, Sweden (LW., C.H. 5J):
Duke Clinical Research Institute, Durham,
NC (RC.H, KW.M, BAH.); Grochowski
Haspital, Warsaw, Poland (A.B); Throm.
bolysis in Myocardial Infarction Study
Group, Brigham and Women's Hospital,
Boston [C.EC, B.M.5); AstraZeneca Re-
search and Development, Mlndal, Swe.
den (H.E), and Wilminglon, DE {.H);
Arhus Unmversity ital, Arhus, Den.
mark (S.H.); Universititsklinikum Heidel.
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Superior Clinical efficacy (RCT and real world
comparative data)
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Ticagrelor or Prasugrel in Patients

% with Acute Coronary Syndromes Research Group

Trial

* Randomized controlled, multi-centre trial in patients in whom invasive
management planned, planned to receive Ticagrelor or Prasugrel

Primary Endpoint

* Composite of death, myocardial infarction or stroke at 12 months

Secondary Endpoints

« BARC 3-5 Bleeding (safety endpoint)

* Individual components of primary endpoint
e Stent thrombosis
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Ticagrelor or Prasugrel in Patients
with Acute Coronary Syndromes

STEMI Protocol Unstable Angina, NSTEMI

Randomization JEL LG
Ti | Ticagrelor
icagrelor Prasugrel 180 e londi
: ) g loading
180 mg loading 60 mg loading
Angiography
Angiography + PCI
Prasugrel
Ticagrelor Prasugrel 60 mg loading
90 mg 1-0-1 10 mg 1-0-0*
PCI
Duration of ADP receptor therapy: 12 months
Concomitant ASA: 75-150 mg/d )
# In patients with known coronary anatomy Ticagrelor Prasugrel
90 mg 1-0-1 10 mg 1-0-0*

* Prasugrel 5 mg in patients = 75 years of age or weight < 60 kg
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Ticagrelor (n=2012)

Loading: 1985/2012 (99%)
At discharge: 1602/1975 (81%)

y

Consent withdrawn: n=22
Discontinued after discharge: 243/1602 (15%)
Lost to follow-up: n=19

Analyzed for primary endpoint: 2012
Analyzed for safety endpoint: 1989

{ Allocation

W

| Follow-up

Analysis

|

Prasugrel (n=2006)

Loading: 1728/2006 (86%)
At discharge: 1596/1978 (81%)

!

Consent withdrawn: n=31
Discontinued after discharge: 199/1596 (12%)

Lost to follow-up: n=18

Analyzed for primary endpoint: 2006
Analyzed for safety endpoint: 1773
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(Composite of Death, MI, or Stroke)

10
Hazard ratio 1.36 [1.09-1.70]; P = 0.006

9.3%
3 6.9%
c
S 8=
Q
=
2 &7
_“g Ticagrelor
f:)» = NNT=42 —— Prasugrel
0 | 1 ] ] 1 1 ] 1
0 2 4 6 8 10 12
No. at Risk Months since randomization
Ticagrelor 2012 1877 1857 1835 1815 1801 1772

Prasugrel 2006 1892 1877 1862 1839 1829 1803
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10 -
Hazard ratio 1.12 [0.83-1.51]; P = 0.46
< 8-
Q
[&]
] 6 -
% _ 5.4%
= —r—t 4.8%
(0] 4 -
=
% —— Ticagrelor
£ 2
a3 Prasugrel
0 —
0 2 4 6 8 10 12
No. at Risk Months since randomization
Ticagrelor 1989 1441 1399 1356 1319 1296 1266

Prasugrel 1773 1465 1427 1397 1357 1333 1307



Table 2. Clinical End Points.®

Ened Point
Primary end point: death, myocardial infarction, or
stroke — no. (%)
Death — no. {3}
From any cause
From cardiovascular cause
From noncardiovascular cause
Myocardial infarction — no. (%7
Type 1— no.
Type 2— no.
Type 42— no.
Type 46— no.
Type 5— no.
STEMI— no.
Stroke
Ay — na. [#)
Ischemic — no.
Hemarrhagic— no.
Definite or probable stent thrombosis — no. (%)
Definite stent thrombosis — no. (%)

Secondary safety end point: BARC type 3, 4, or 5
bleeding — no.ftotal mo. (%)
BARC 3a
BARC 3b

Ticagrelor Group
(N=-2012)

184 (9.3)

o0 [4.5)
£ (3.2)
7 (14)
95 [4.5)

22 (LY
16
b
6 (L3}
LY
951989 (5.4)

47
12

[ -

Prasugrel Group
(N =2006]

137 (5.9)

73 {3.7)
59 {3.0)
14 {2.7)
B0 {3.0)
15
3
11
11
1]
14

19 (La}
17
2
20 (L)
12 [0.6)
B0f1773 [4.8)

Hazard Ratio
(5% €1

136 {1.0%-1.7g)

1.73 [0.91-1.68)

163 [1.18-2.75)

117 [0.53-2.15)

130 (0.72-2.33)

1.12 (0.83-151)

PVYalue
0.006

046
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Coronary artery disease
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eart Association of different antiplatelet therapies Keele Cardiovascular

: === | with mortality after primary percutaneous Research Group
e | Coronary intervention

P Ivan Olier,"? Alex Sirker,® David J R Hildick-Smith,* Tim Kinnaird,'® Peter Ludman,®

. Mark A de Belder,” Andreas Baumbach,® Jonathan Byrne,” Muhammad Rashid, "
Nick Curzen,'" Mamas A Mamas,""° on behalf of the British Cardiovascular
Intervention Society and the National Institute for Cardiovascular Outcomes Research

2010 2011 2012 2013 2014

Use (%)
0
(0,20]
(20,40]

B (40,601

(60,80]
{80,100]

Figure 2 Changes in use of antiplatelet drugs in primary care trusts in England and local health boards in Wales.

Olier et al. Heart 2018; DOI 10.1136/heartjnl-2017-312366



Coronary artery disease

ORIGINAL RESEARCH ARTICLE

Association of different antiplatelet therapies
with mortality after primary percutaneous
coronary intervention

Ivan Olier,"* Alex Sirker,> David J R Hildick-Smith,* Tim Kinnaird,"* Peter Ludman,®
Mark A de Belder,” Andreas Baumbach,® Jonathan Byrne,” Muhammad Rashid, "
Nick Curzen,'" Mamas A Mamas,""° on behalf of the British Cardiovascular
Intervention Society and the National Institute for Cardiovascular Outcomes Research

125,424 procedures on patients
registered in England or Wales

290 procedures excluded (0.23%):
missing age or gender.

NHS.
>
Y
125,134 procedures on patients
with age and gender availabl
[4)'
A 4

124,963 procedures on patients

171 procedures excluded (0.14%):
access site unknown or different from
radial and femoral.

with radial or femoral access site

only.

[
v
90,698 procedures on patients

34,265 procedures excluded (27.42%):
antiplatelet other than Clopidogrel,
Prasugrel or Ticagrelor, or antiplatelet

missing.

prescribed any Clopidogrel,

Prasugrel or Ticagrelor.

Dataset for descriptive v
analyses and statistical - 89,067 procedures on patients
modelling =~

1,631 procedures excluded (1.80%):
multiple antiplatelet prescription.

prescribed Clopidogrel or
Prasugrel or Ticagrelar only.

Figure 1

Flow chart for procedure inclusion/exclusion. NHS, National Health Service.

Olier et al. Heart 2018; DOI 10.1136/heartjnl-2017-312366

Prasugrel vs Clop (30-day)
Ticag vs Clop (30-day)

Ticag vs Prasugrel (30-day)-

Prasugrel vs Clop (1-yr)A
Ticag vs Clop (1-yr)4

Ticag vs Prasugrel (1-yr)A
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Table 1 Baseline features of patients after propensity score matching
e 4424 ACS patients from 11 centres in 6 European Bavaline foature Prasagrel Ticagrelor pvalue
countries n=1290 (50)  n=1290 (50)
Age>75, years 72 (5.6) 89 (6.9) 0.166
Female sex 201 (15.6) 209 (16.2) 0.667
Body weight <60 kg 55 (4.3) 52 (4.0) 0.767
Renami registry (n=4424) Diabetes mellitus 353 (27.4) 325 (25.2) 0210
Insulin 44 (3.4) 26 (2.0) 0.029
HTA 666 (51.6) 699 (54.2) 0.193
Prasugrel Ticagrelor Dyslipidemia 702 (54.4) 693 (53.7) 0.722
N=1699 N=2725 CAD 237 (18.4) 202 (17.2) 0.440
Prior AMI 186 (14.4) 162 (12.6) 0.167
Prior PCI 203 (15.7) 189 (14.7) 0.443
Prior CABG 12 (0.9) 16(1.2) 0.447
Propensity score and matching Prior stroke 18 (1.4) 22 (1.7) 0.524
(clinical presentation and risk factors) Prior bleeding 30 (2.3) 40 (3.1) 0226
Malignancy 52 (4.0) 55 (4.3) 0.767
ACS 0.662
STEMI 876 (67.9) 881 (8.3)
NSTEMI 302 (23.4) 287 (2.2)
Prasugrel Ticagrelor UA 112 (8.7) 122 (9.5)
N=1290 N=1200 Creatinine > 1.5 mg/dl 58 (4.6) 69 (5.3) 0057

LVEF <40% 107 (8.3) 125 (9.7) 0215




ORIGINAL RESEARCH ARTICLE ™
Real-World Data of Prasugrel vs. Ticagrelor in Acute Myocardial -
Infarction: Results from the RENAMI Registry Ke ele Cardlﬂvas CLllaI'
oot Rt o i it Research Group
loanna Kanthopoulos’ - Enico Cerrata'™ - Andrea Regnoni"' - Glatoma Boceuzzi'? - Antonio Mantefusca' -
. Sxima Taha'? - M. Sl - * . Michele Autell'

' Blanes® . . Gloagh w.
Barerice Cai {ja” . Ratael Cobas Paz’ p . .
Diego Gallo'  Umberto Morbiducel™ - Alb Rodrigues' . ¥ idés® . Angel Cequier .

Dimitrios Alexapaulos - Andrés Wiguez-Roma? - Matiro Rinaldi'

- Prasugrel
- Ticagrelor

10

%

Fig.2 12-month outcomes after propensity score matching. BARC Bleeding Academic Research Consortium, MACE major adverse cardiovascu-
lar events, MI myocardial infarction, NACE net adverse clinical events, ST stent thrombosis
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Table 3. Thrombolysis in Myocardial Infarction (TIMI) Bleeding End Points in the Overall Cohort at 15 Months.*
Hazard Ratio
Prasugrel Clopidogrel for Prasugrel
End Point (N=6741) (N=6716) (95% CI) P Value
Related to instrumentation 45 (0.7) 38 (0.6) 1.18 (0.77-1.82) 0.45
Spontaneous 92 (L.6) 61 (1.1) 1.51 (1.09-2.08) 0.01
Related to trauma 9(0.2) 12 (0.2) 0.75 (0.32-1.78) 0.51
Life-threatening 85 (1.4) 56 (0.9) 1.52 (1.08-2.13) 0.01
Related to instrumentation 28 (0.5) 18 (0.3) 1.55 (0.86-2.81) 0.14
Spontaneous 50 (0.9) 28 (0.5) 1.78 (1.12-2.83) 0.01
Related to trauma 7 (0.1) 10 {0.2) 0.70 (0.27-1.84) 0.47
Fatali 21 (0.4) 5(0.1) 419 (1.58-11.11)  0.002
Nonfatal 64 (1.1) 51 (0.9) 1.25 (0.87-1.81) 0.23
Intracranial 19 (0.3) 17 {0.3) 1.12 (0.58-2.15) 0.74
Major or minor TIMI bleeding 303 (5.0) 231 (3.8) 1.31 (1.11-1.56) 0.002
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Table 4. Safety of the Study Drugs.*

Ticagrelor
Group

End Point
Primary safety end points — no.[total no. (%)
961/9235 (11.6)
657/9235 (7.9)
818/9235 (8.9)
491/9235 (5.8)
20/9235 (0.3)
9/9235 (0.1)
26/9235 (0.3)
11/9235 (0.1)
15/9235 (0.2)

Major bleeding, study criteria
Major bleeding, TIMI criteriaZ:
Bleeding requiring red-cell transfusion
Life-threatening or fatal bleeding, study criteria
Fatal bleeding
Nonintracranial fatal bleeding
Intracranial bleeding

Fatal
Nonfatal
Secondary safety end points — no. total no. (%)

Clopidogrel
Group

929/9186 (11.2)
638/9186 (7.7)
809/9186 (8.9)
480/9186 (5.8)
23/9186 (0.3)
21/9186 (0.3)
14/9186 (0.2)

1/9186 (0.01)
13/9186 (0.2)

Hazard or Odds

Ratio for Ticagrelor
Group (95% CI)§

1.04 (0.95-1.13)
1.03 (0.93-1.15)
1.00 (0.91-1.11)
1.03 (0.90-1.16)
0.87 (0.48-1.59)

1.87 (0.98-3.58)

P Value

0.43
0.57
0.96
0.70
0.66
0.03
0.06
0.02
0.69

13399235 (16.1)
946/9235 (11.4)

Major or minor bleeding, study criteria

Major or miner bleeding, TIMI criteriaf

1215/9186 (14.6)
906/9186 (10.9)

1.11 (1.03-1.20)
1.05 (0.96-1.15)

0.008
0.33

Research Group
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* CABG related bleeding most important / frequent bleeding
complications in TRITON / PLATO

* The ability to give Prasugrel AFTER angiogram when
decision to treat with PCI made, means that increased CABG
related bleeding complications with potent P2Y 12 minimised
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Pretreatment with Prasugrel in Non-ST-Segment Elevation Resea]’ch Gl’oup

Acute Coronary Syndromes

l NSTEMI / Troponin +, 4033 patients Clopidogrel-naive or chronic 75 mg/d

Diagnosis |
+ [ Planned angio/PCl between 2h and 48h
Transfer |
to cath lab [ Randomisation
>2h to <24h Pras 30 mg Placebo
[ Angio ‘ l Angio
Cath lab I !
Pras 30 mg l PCI \ \ PCI \ Pras 60 mg
30-day PE: CV death, M|, stroke, urgent revasc., GPI bailout @ 7d Pras 10(5)
Follow-up SEs: All TIMI major bleeding @ 7d; NetClinBenefit @ 7d for 30d
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Pretrearment with Prasugrel in Non-ST-Segment Elevation ResearCh Group

Acute Coronary Syndromes

A Primary Efficacy End Point

154 Hazard ratio at day 7, 1.02 Hazard ratio at day 30, 0.997
< 4 (95% Cl, 0.84-1.25) (95% Cl, 0.83-1.20)
poy 1 P=0.81 P=0.98
§ 7 Pretreatment 10.8
s 1 10.0
£ 109 ; 10.8
S 9;8 No pretreatment
S
=
L
£ s
E
w
=
2
©
o H
0+ T ' | T | T |
0 5 10 15 20 25 30

Days since First Loading Dose

No. at Risk
No pretreatment 1996 1788 1775 1769 1762 1752 1621
Pretreatment 2037 1821 1809 1802 1797 1791 1616
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Pretrearment with Prasugrel in Non-ST-Segment Elevation ResearCh Group

Acute Coronary Syndromes

B All TIMI Major Bleeding

15+ _

% 1 Hazard ratio at day 7, 1.90 Hazard ratio at day 30, 1.97

5 {4 (95% Cl, 1.19-3.02) (95% Cl, 1.26-3.08)

e 1 P=0.006 P=0.002

£

° i

a . :

o

= b :

w i

= |

) T Pretreatment 2.0

= - 2.6

2 - :

E B

a 0 _;’J:; No pretreatment LS
R J T T T T 1
0 5 10 15 20 25 30

Days since First Loading Dose

No. at Risk

No pretreatment 1996 1947 1328 1297 1288 1284 1263
Pretreatment 2037 1972 1339 1310 1299 1297 1280



Comparison of Prasugrel and Ticagrelor Loading Doses in ‘
ST-Segment Elevation Myocardial Infarction Patients Keele Cardiovascular

RAPID (Rapid Activity of Platelet Inhibitor Drugs) Primary PCI Study

Research Group

Pharmacological efficacy

e
Qo
[}]
© m Prasugrel  mTicagrelor
o
w- o
c é 100 | 400
g 2 g . T - Prasugrel
E 2 5 300 ] = - m  Ticagrelor
s 80 - =
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8 g E 200
- [ 60 n = 150
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Premature Ticagrelor Discontinuation -
in Secondary Prevention of Keele Cardiovascular

Atherosclerotic CVD Research Group
JACC Review Topic of the Week

Sameer Arora, MD,* Kamal Shemisa, MD,™* Muthiah Vaduganathan, MD, MPH,” Arman Qamar, MD,’
Ankur Gupta, MD, PuD,” Sushil K. Garg, MD,” Dharam J. Kumbhani, MD, SM," Helen Mayo, MLS,”
Houman Khalili, MD," Ambarish Pandey, MD, MSCS,” Sandeep R. Das, MD, MPH, MBA'

Strategies to Mitigate Adverse Effects Mechanisms of Adverse Effects
Bleeding Bleeding
Patient @ + Consider PPI Rapid and more potent P2Y, inhibition
Engagement . :\rgid trg:le therapy Dyspnea
: Eg“ca';eg?:;f‘}t a — : ifeaplfr?:pg::e 1 in plasma adenosine and P2Y;;, inhibition
sugsgrt ! —I s nMcz:LTgfgi::f::ti Conduction Abnormalities
+ Schedule regular - ; ;
P e inflammatory agents t in plasma adenosine

Risk of Ticagrelor Discontinuation

“ Study Ticagrelor RR (95% CI)
I— Dyspnea Dose

Cost :

oeari ?;?zswurfpa"d PLATO (2009) 90mg 1.09(1.03,115) |HmH
diFs}cus)s( e PEGASUS-TIMI 54 (2015) 90mg 1.50 (1.41,1.58) e

» Access applicable PEGASUS-TIMI 54 (2015) 60mg 1.34 (1.26, 1.42) -
patient assistance _l . SOCRATES (2016) 90mg 119(110,129) | ==t
programs Conduction

e Iindertaidd |_ Abnormalities EUCLID (2017) 90mg 116(110,122) | K
insurance = Reassure and Overall 1.25(1.11,1.39) ——
restrictions follow-up (1 = 94.6%; p < 0.001) T T T

05 10111213 15

{ Incidence £ Incidence



Premature Ticagrelor Discontinuation -

in Secondary Prevention of Keele Cardiovascular

Atherosclerotic CVD Research Group
JACC Review Topic of the Week

Sameer Arora, MD,* Kamal Shemisa, MD,"* Muthiah Vaduganathan, MD, MPH,” Arman Qamar, MD,
Ankur Gupta, MD, PuD,” Sushil K. Garg, MD," Dharam J. Kumbhani, MD, SM," Helen Mayo, MLS,"
Houman Khalili, MD," Ambarish Pandey, MD, MSCS,” Sandeep R. Das, MD, MPH, MBA'

FIGURE 2 Dyspnea-Related Discontinuation Risk for Ticagrelor Versus Comparator

Study Ticagrelor Dose  RR (95% ClI) % Weight
PLATO (2009) 90 mg 6.13(3.14,11.0) —— 71
PEGASUS-TIMI 54 (2015) 90 mg 8.37(6.29,11.13) —— 175
PEGASUS-TIMI 54 (2015) 60 mg 5.81(4.33,7.78) —a— 34.5
SOCRATES (2016) 90 mg 5.43(3.24,9.10) P 1.9
EUCLID (2017) 90 mg 6.39 (4.78, 8.54) —a— 289
Overall 6.40 (5.39, 7.41)  H 100
(% = 94.6%; p < 0.001) , , , :

05 1 5 10 15

{Incidence 4 incidence

ISAR REACT 5: Greater discontinuation of Ticagrelor (15%) vs Prasugrel (12%)
P<0.05, median time to discontinuation 84 days (Ticagralor vs 102 days (Prasugrel)
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Summary

I prefer Prasugrel because:

* Superior to Ticagralor in RCTs and Real world data
* Superior platelet inhibition

* Ability to give Prasugrel after angiogram when decision made to PCI,
thereby avoiding increased risk of CABG related bleeds if pt managed
surgically

* Better tolerated by patients



