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NOAC: trials / therapeutic areas

prevention NVAF
DVT/PE therapeutic Stroke prevention SCAF
Oncology NVAF + PCI

NVAF + ablation

Mechaanalves Vascular prevention
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Primary End Point with Canakinumab, 300 mg, vs. Placebo
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Secondary prevention in cardiovascular diseases

Lipid lowering BP Lowering ACE

Outcome ; mol/L)}2  (10mmHg)®  (HOPE)®

Aspirin?

MACE 21% 20% 22% 18%
Mortality 9% 13% 16% 9%

Stroke 15% 27% 32% 19%
M 24% 17% 20% 20%

® despite secondary prevention therapies, 9 to 18% of patients with cardiovascular
disease have recurrent events each year®

1. Collins R, et al. Lancet 2016;388:2532-61; 2. CTT Collaboration. Lancet 2015;385:1397-1405; 3. Ettehad D, et al. Lancet 2016;387:957-67,
4. Yusuf S, et al. N Engl J Med 2000;342:145-53; 5. ATT Collabfration. Lancet 2009;373:1849-60; 6. Bhat et al, JAMA 2010; 304: 1350-7

UMC Utrecht JULIUS
«=% CLINICAL

Amphii



Alternatives to aspirin: Vit K antagonists

® Meta-analysis, 20,000 patients: Vit K antagonist (INR >2.8) significantly reduced
MACE but increased bleeding (including ICH)
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MACE 0A Control Peto OR Weight  Peto OR

Study nN nN (95%Cl Fixed) % (95%ClI Fixed)
ASPECT 286 /1700 44511704 3 397 0.58[0.49,0.68]
Apenstrom 46/118 M3 —— 40 0.39{0.23,0.65]
Borchegrevink 11103 97100 — 07 0.18[0.05,0.65]
Breddin 14152 9134 —_— 11 1.02{0.38,2.70]
Conrad 457320 47 1308 — = 54 091[0.59,1.42]
Harvald 64 /145 817 — 54 0.94{0 60,1.47]
Loeliger 10/128 2371112 _— 20 0.34{0.16,0.72]
Lovel 397178 467172 45 0.77[0.47 1.25)
Meuwissen 6168 8170 —_— 09 0.75[0.25,2.27]
Seaman 68 /88 46187 — - 28 291157 5.41)
Sixty Plus 337156 49120 —_— 39 0.39{0.23,0.68]
Sorensen 751439 16587439 —— 18 0.38(0.28,0.51]
WARIS 146 7607 2251607 o 178 0.54[0.42,0.69]

Total(35%Cl) 833 /4102 1214 74038 &

oo ... O HR 0.58 (0.52-0.64)|
I 510
Favours control

) Favours DA
Anand SS, J Am Coll Cardiol 2003; 41: Suppl S:625-69S
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ATLAS-TIMI 51

® 15,526 patients with a recent ACS - rivaroxaban 2.5 mg or 5 mg 2dd or placebo

® Primary: CV death, myocardial infarction, or stroke: ® major bleeding

(not related to CABG):

— 8.9%vs 10.7% (HR 0.84; (0.74 - 0.96); p = 0.008) —  2.1%vs. 0.6%, (HR 3.96; 2.46-6.38); p <0.00:
— fatal bleeding: 0.3% vs. 0.2%, p = 0.66

— 2.5-mgdose: 9.1% vs 10.7%, p = 0.02

— 5-mgdose 8.8% vs. 10.7%, p = 0.03
A Primary Efficacy End Point, 2.5 mg Twice Daily
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P=0.02

Rivaroxaban

T T T T T T T 1
90 180 270 360 4530 540 630 720

Days N EnglJ Med 2012;366:9-19
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COMPASS

Hypothesis:
is rivaroxaban alone or combination of riva + with aspirin more effective than aspirin alone in preventing
recurrent cardiovascular events, with acceptable safety, in patients with stable atherosclerotic vascular

disease

Primary endpoint:
CV death, stroke, myocardial infarction

Secondary endpoint:
CHD death, i-stroke, MlI, acute limb ischemia

Safety outcome: major bleeding (ISTH modification)
fatal; symptomatic into critical organ; leading to hospitalization (including ER visit)

N Engl J Med 2017; 377(14):1319-1330
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COMPASS

Rivaroxaban 2.5 mg bid
+ Aspirin 100 mg od

Rivaroxaban 5 mg bid

Run-in
(Aspirin)

AN

Aspirin 100 mg od

Expected mean follow up: 3-4 years

Pantoprazol 40 mg

AN

N Engl J Med 2017; 377(14):1319-1330
UMC Utrecht
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COMPASS

n=27,395; 602 sites; 33 countries; mean follow-up 23 months

Netherlands
N=2522

Czech Republic [

Japan N=1556

| Argentina N=2789 /

-
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COMPASS: baseline characteristics

Amphii

Rivaroxaban + ASA Rivaroxaban Aspirin
N=9,152 N=9,117 N=9,126
Age, yr 68 68 68
Female 22% 22% 22%
SBP/DBP, mmHg 136/77 136/78 136/78
Cholesterol, mmol/L 4.2 4.2 4.2
CAD 91% 90% 90%
PAD 27% 27% 27%
Diabetes 38% 38% 38%
Lipid-lowering 90% 90% 89%
ACE-I/ARB 71% 72% 71%
PPI (non study) 36% 36% 36%
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COMPASS primary endpoint: CV death, stroke, MI

(n=9,152) CEEREY) (n=9,126) HR (95% Cl) HR (95% Cl)
CV death, 379 448 496 0.76 <0.0001 0.90 011
stroke, Ml (4.1%) (4.9%) (5.4%) (0.66-0.86) ' (0.79-1.03) '
— —F Aspirin
8 | Rivaroxaban + Aspirin vs. Aspirin HR: 0.76 (0.66-0.86) P=<0.0001 j
o Rivaroxaban vs. Aspirin  HR: 0.90 (0.79-1.03) P=0.115 _f."'- _ - - Rivaroxaban
E - Rivaroxaban + Aspirin CV death. stroke. Mi
% § | » -
JR; Riva + Aspirin HR (95% CI)
g < Aspirin
% S <1 year 2.1% ws 2.7% _._i 0.79 (0.66-0.96)
3 |
© o | 1-<2 years 1.6% wvs 2.3% —=— } 0.68 (0.54-0.85)
S |
|
o Mean follow up 23 months (maximum 47 months) =2 years 1.6% wvs  1.9% I 0-82 (0.58-1.15)
d - T T T 1 '—l—|
0 1 2 3 Rivaf.n.:;::lilinll Aspi;in
) N Engl J Med. 2017;377(14):1319-1330 better better JULIUS
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COMPASS components primary endpoint

Aspirin Riva + ASA vs. ASA
(n =9,126) HR (95% Cl)
OCEELL (11.3(0)/,) (zzg;) (0.604.-708.96) <0.02
stroke (0?93%) (11.2°ZA>) (0.4%?08.76) <0.0001
Ischemic (0.674%) (11.51;) (0.3(;-501. 69) <0000t
hemorrhagic (<0.51 %) (<01j%) (0. 1()3-3; 99) 0.04
Wl (11.97);) (22.(2);) (0.7%?16.05) 0.14
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Cumulative Hazard Rate

COMPASS: major bleeding

R+A Riva Aspirin Riva + ASA vs. ASA Riva vs. ASA
(n=9,152) (n=9,117) (n =9,126) HR (95% Cl) HR (95% Cl)
. 288 252 170 1.70 1.51
Major bleed 0 0 ) <0.0001 <0.0001
(3.1%) (2.8%) (1.9%) (1.40-2.05) (1.25-1.84)
) . - . _ Major bleeding
8 B Rivaroxaban + Aspirin vs. Aspirin HR: 1.70 (1.40-2.05) P=<0.0001
(=} Rivaroxaban vs. Aspirin HR: 1.51 (1.25-1.84) P=<0.0001
Riva + Aspirin HR (95% CI)
= Rivaroxaban + Aspirin Aspirin |
2 — _ . —.+ '~ Rivaroxaban 2.2% wvs 0.9% | = 2.32(1.78-3.02)
—— . e~ Aspirin |
& 1.0% ws 0.8% —{—-— 1.21 (0.87-1.70)
= — I
e —— |
;':,_ ——— 0.8% wvs 0.8% —ll-— 1.08 (0.66-1.77)
S - - Mean follow up 23 months (maximum 47 months) '

o ) , NEnglJMed. 2017;374(14):1319-1330
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COMPASS: components major bleeding

Aspirin Riva + ASA vs. ASA
(n =9,126) HR (95% Cl)
I (32?;) (11.579?/,) (0.604.-708.96) p<0.02
fatal (0.125%) (0.110%) (0. ;}fl; 33 P03
Segicaliel (0.221%) (0.129%) (0. 251-3.104) p=0.77
Critical site ( 0452 %) ( 0239 %) (0. 819423 29) p=0.14
L7 (2?;'?40 (11. ;;) (1.419.?; 36) P<0-0001
Gl bleed (11.:;) (0.65%) (1.62(5-1;89) <0.0001
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COMPASS: major bleeds excluding serious bleeds

 Major bleed, not fatal or in critical organ or requiring two units transfusion
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ﬁ g = Rivaroxaban + Aspirin vs. Aspirin HR: 1.56 (1.18-2.06) P=0.002
% Rivaroxaban vs. Aspirin  HR: 1.34 (1.01-1.79) P=0.045
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COMPASS net clinical benefit

composite net-clinical-benefit outcome of:

® cardiovascular death, stroke, myocardial infarction, fatal bleeding, or symptomatic
bleeding into a critical organ

(n=9,152) (n=9,126) HR (95% ClI)
Net clinical 431 534 0.80 <0.001
benefit (4.7%) (5.8%) (0.70-0.91) '
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COMPASS subgroups: primary outcome

CV Death / Ml / Stroke

Rivaroxaban 2.5 Aspirin
+ Aspirin
No of events / Total N (%)
All Randomized 379/9152 (4.1) 496 /9126
e:

Ag< 65 79 /2150 3.7 126 /2184
65-75 179 /5078 3.5 238 /5045
>=75 121/1924 6.3 132/1897

Sex:

Male 300/7093 4.2 393/7137
Female 79 /2059 3.8 103/1989
Region:

orth America 63 /1304 4.8 0 /1309
South America 93 /2054 4.5 111 /2054
West Europe 117 / 2855 4.1 141 /2855
East Europe 59/160 3.7 90/1604
Asia Pacific & Other 4711332 3.5 74/1304

Ethnicity:

White/Caucasian 235/5673 4.1 306 / 5682
Black/African Am. 2/ 76 2.6 8/ 92
Asian 54 /1451 3.7 81/1397
Other 88/1952 4.5 101 /1955

Body Weight (kg):
<:y60 gnt (ka) 41/ 901 4.6 45/ 836
> 60 335/8241 4.1 448 /8285

eGFR
<60 133/2047 6.5 177 /2111
>= 60 246 /7100 35 319/7015

Baseline Tobacco Use:

Yes 80/1944 4.1 122 /1972
No 299/7208 4.1 374 /7154

Baseline Diabetes:

Yes 179/3448 52 239/3474
No 200/5704 3.5 257 /5652

History of Hypertension:

Yes 317 /6907 4.6 409 /6877
No 62 /2245 2.8 8712249

Baseline Dyslipidemia:

Yes 325/8239 3.9 428 /8158
No 54/ 913 5.9 68/ 968
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HR(95% CI)

0.76 (0.66 - 0.86 )

0.63 (0.48-0.84
0.74 (0.61 - 0.90
0.89 (0.69-1.14
0.76 (0.66 - 0.89
0.72 50.54 - 0.973
0.78 (0.56 - 1.08
084 (0.63-1.10
0.82 (0.64 - 1.05
0.65 ( 0.46 - 0.90
0.62 (0.43 - 0.89
0.76 (0.64 - 0.90
0.30 (0.06 - 1.46
0.64 (0.45 - 0.90
0.87 (0.65-1.16
0.83 (0.55-1.27
0.75 20.65 - 0.86;
0.76 (0.61 - 0.95
0.76 (0.64 - 0.89
0.66 (0.50 - 0.88
0.79 (0.68 - 0.92
0.74 (0.61 - 0.90
0.77 (0.64-0.93
0.76 (0.66 - 0.89
0.71 (0.51 - 0.98
0.74 (0.64 - 0.86
0.85 (0.60 - 1.22

Interaction
P-value

0.64

0.97

0.29

0.68

0.47
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COMPASS subgroups: major bleeding

Major Bleeding

Rivaroxaban 2.5 Aspirin
+ Aspirin
No of events / Total N (%) |
All Randomized 288/9152 (3.1) 170/9126 (1.9) | ——
AgS 65 31/2150 1.4 27 /2184 1.2 —_—t
65-75 156 /5078 (3.1 96 /5045 1.9 ——
>=75 101/1924 (52 4711897 25 | e —
Sex: |
Male 224/7093 (3.2 142 /7137 2) ——
Female 64 /2059 31 2871989 1.4) | I
Region: |
orth America 59 /1304 45 41 /1309 3.1 -I—-—
South America 29 /2054 14 15/2054 0.7
West Europe 119/2855 (4.2 69 /2855 2.4 —-—
East Europe 28/1607 1.7 21/1604 13
Asia Pacific & Other 53/1332 4) 24 /1304 1.8 | —_—
Ethnicity:
White/Caucasian 194 /5673 3.4 127 /5682 2.2 | —-—
Black/African Am. 2/ 76 2.6 3/ 92 3.3 I
Asian 57 /1451 39 25/1397 1.8 e
Other 35/1952 18 15/1955 0.8 | _—
Body Weight (kg):
2809 (ka) 34/ 901 3.8 11/ 836 1.3 l  EEEE—
>60 254/8241 (31 159/8285 (1.9 | ——
eGFR |
<60 81 /2047 4 56/2111 2.7 —_——
>= 60 206 / 7100 $ 2.%3 ) 11477015 $ 16 3 | —a—
Be\‘(se"ne Tobacco Use: 61/1944 3.1 32/1972 1.6 !
es . N —
No 227 /7208 ﬁ 31 3 13877154 $ 1.9 3 | ——
Baseline Diabetes: |
Yes 110/3448 (3.2 65 /3474 1.9 | ———
No 178 /5704 3.1 105 /5652 1.9 | ——
History of Hypertension:
VAT P 222 /6907 3.2 138/6877 2) | —a—
No 66 /2245 29 3272249 14) | —_——
Baseline Dyslipidemia:
Yes ysip 260 /8239 3.2 148/8158 1.8 ——
No 28/ 913 31 227 968 23 |
[ [ I 1
.5 1.0 2.0 4.0

?spirin better
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HR(95% CI)

1.70 (1.40 - 2.05)

1.18 (0.70-1.97
1.63(1.26-2.10
2.12 (1.50-3.00
160 (1.29-1.97
2.22(1.42-3.46
1.45(0.97-2.16
1.93(1.04-3.60
1.73(1.29-2.33
1.32(0.75-2.33
2.21(1.37-3.58
153 (1.22-1.91
0.86(0.14-5.19
2.24(1.40-3.58
2.38(1.30-4.36
2.87(1.45-5.66
1.61(1.32-1.97
1.50(1.07-2.11
1.80(1.43-2.26
1.97(1.28-3.02
1.64 (1.33-2.02
1.70 E 1.25-2.31 ;
1.69(1.33-2.15
1.61 E 1.30-1.99 ;
2.06 (1.35-3.14
1.74(1.42-2.13
1.37 (0.78 -2.40

Interaction
P-value

0.38

0.46

0.97

0.31

0.46
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COMPASS: patients with peripheral artery disease

® n =7470 (symptomatic: n = 6048; CAD + ABI <0.90; n = 1422)
® Primary Outcome: MACE (CV death, stroke, or Ml)

® Major Adverse Limb Events (MALE):
— limb ischemia leading to intervention (PTA, bypass surgery, amputation, thrombolysis)
— Major Amputation above forefoot

Rivaroxaban + aspirin

Outcome Vs. aspirin
N (%) N (%) HR (95% Cl) p
MACE 126 (5%) 174 (7%) 0.72 (0.57-0.90)  0.0047
MALE or amputation 32 (1%) 60 (2%) 0.54 (0.35-0.82) 0.0037
Major bleeding 77 (3%) 48 (2%) 1.61 (1.12-2.31) 0.0089
Net clinical benefit 140 (6%) 185 (7%) 0.75 (0.60-0.94) 0.011

A m p h | -\ Lancet 2018;391(10117):219-29 %’} UMC Utrecht (J:thl‘llJcSA L



COMPASS: conclusion

In patients with stable vascular disease, receiving secondary prevention
therapy, compared to aspirin alone, low dose rivaroxaban PLUS aspirin:

Outcome Riva + aspirin vs. aspirin
-24% -28%
MIACE (4.1% vs 5.4%) (5% vs 7%)
. -46%
MALE or amputation - (1% vs 2%)
+70% +61% mainly Gl bleeds
o (1]

No increase in fatal, critical organ or
ICB

Major bleeding (3.1%vs 1.9%) (3% vs 2%)

-20% -25%
(4.7% vs 5.9%) (6% vs 7%)

Amphia $U'% oncumman e,
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COMPASS in context

Outcome Lipid lowering BP Lowering ACE Asbirin® CO;?::SS
(1 mmol/L)*2 (10 mmHg)3> (HOPE)* P .

+ aspirin
MACE 21% 20% 22% 18% 24%
Mortality 9% 13% 16% 9% 18%
Stroke 15% 27% 32% 19% 42%
M 24% 17% 20% 20% 14%
MALE 46%

: JULIUS
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COMPASS: in context antithrombotics for 2° prevention

CAPRIE

Outcome Clopidogrel

CHARISMA
Clopidogrel

+ aspirin

PEGASUS
Tica 90
+ aspirin

COMPASS
Rivaroxaban
+ aspirin

MACE 7%
Mortality 2%
Stroke -

Ml -

Major

_220
Bleeds ke

Amphii

7%
1%
21%*
6%*

-25%-62%

% UMC Utrecht

15%
0%
18%

19%

-169%

24%
18%
42%

14%
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COMPASS: discussion

® \What are costs related to rivaroxaban for “vascular protection”?
® |n which patient to start rivaroxaban for secondary prevention?

® \What explains the 49% reduction in ischemic stroke?

— In AF goats, nadroparin attenuates atrial fibrosis and the complexity of the AF
substrate. Inhibition of coagulation may prevent the development of a substrate
for AF!
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