
 תרומבוטי במחלה כלילית כרונית-הטיפול האנטי 

 (Chronic Coronary Syndrome) 

 הכנס השנתי של החוג לשיקום הלב
 2019אוקטובר  





CHARISMA: ASA* + placebo versus ASA* + clopidogrel (75 mg od) 

Similar Risk of Non-Fatal CV Events with Clopidogrel Versus 

Placebo in Patients at High Atherothrombotic Risk 

0.93 (0.83–1.05) 

p=0.22 

1.04 (0.87–1.25) 

p=0.68 

0.90 (0.82–0.98) 

p=0.02 

0.94 (0.75–1.18) 

p=0.59 

0.79 (0.64–0.98) 

p=0.03 
1.25 (0.97–1.61) 

p=0.09 

 

Bhatt DP et al, N Engl J Med 2006:354:1706–1717 
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A median of 28 months of follow-up 

15,603 patients with clinically evident CV disease or at high risk of 

atherothrombotic events 



N Engl J Med 2014; 371:2155-2166 



Primary Effectiveness and Safety End Points 

N Engl J Med 2014; 371:2155-2166 
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Placebo

Ticagrelor 90 mg

Ticagrelor 60 mg

PEGASUS: ticagrelor (90 mg bid or 60 mg bid) + ASA* versus placebo + ASA* 

21,162 patients who had an MI 1–3 years previously 

 Compared with placebo, both doses of ticagrelor decreased the risk of CV death, MI or stroke but 

increased the risk of major bleeding (but not fatal bleeding) 

Ticagrelor Reduces Non-Fatal CV Events but Increases 

Major Bleeding in Patients with Prior MI 

p<0.05 

p<0.05 

p<0.001 p=0.03 

NS 

NS 

Bonaca MP et al, N Engl J Med 2015;372:1791–1800 
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Placebo

Ticagrelor 90 mg

Ticagrelor 60 mg

PEGASUS: ticagrelor (90 mg bid or 60 mg bid) + ASA* versus placebo + ASA* 

21,162 patients who had an MI 1–3 years previously 

 Compared with placebo, both doses of ticagrelor decreased the risk of CV death, MI or stroke but 

increased the risk of major bleeding (but not fatal bleeding) 

Ticagrelor Reduces Non-Fatal CV Events but Increases 

Major Bleeding in Patients with Prior MI 

p<0.05 

p<0.05 

p<0.001 p=0.03 

NS 

NS 

Bonaca MP et al, N Engl J Med 2015;372:1791–1800 



1 in 5 patients will suffer an MI, stroke or CV death within the first year after an MI 

Cumulative 1 year incidence 

of CV death, MI or stroke (%)  

 

Jernberg, T. et al. Eur Heart J 2015 

 



Rapsomaniki E et al. ESC Late Breaking Registry presentation 2014. 

Patients who are event free for the first year post-MI, will 
suffer an MI, stroke or death within 3 years 

APOLLO 4-country analysis: adjusted incidence 

MI/stroke/all-cause death 

Adjusted risk (%) 

Shaded areas correspond to 95% confidence intervals 



Unmet Need in Patients Post ACS and Rationale 

for a Combined Antithrombotic Regimen  

• Despite optimization of DAPT ~10% of ACS pts will experience MACE 

within 1st year following ACS and another ≥  20 % in the following (3-4) 

years. 

  

• Although platelet activation is essential in atherothrombosis, thrombin 

remains a pivotal factor in thrombus formation. 
 

• Excess thrombin generation persists in patients with atherothrombotic 

event for at least 6–12 months beyond the acute presentation. 

 

 

1.Yusuf S et al, N Engl J Med 2001;345:494–502; 2. Roe MT et al, N Engl J Med 2012;367:1297–1309;  

3. Wallentin L et al, N Engl J Med 2009;361:1045–1057; 4. Angiolillo DJ et al, Eur Heart J 2010;31:17–28;  

5. De Caterina R et al, Thromb Haemost 2013;109:569–579; 6. Merlini PA et al, Circulation 1994;90:61–68;  

7. Ardissino D et al, Blood 2003;102:2731–2735 



An antithrombotic regimen consisting of anti-coagulant 

plus antiplatelet therapy targets complementary 

mechanisms associated with thrombus formation 

 

”Dual-Pathway” Strategy 

Angiolillo DJ et al, Eur Heart J 2010;31:17–28 



Eikelboom JW et al. N Engl J Med. 2017 Oct 5;377(14):1319-1330 

Connolly SJ,  et al. Lancet. 2018 Jan 20;391(10117):205-218 

Anand SS et al. Lancet. 2018 Jan 20;391(10117):219-229. 



Objective: To determine the efficacy and safety of rivaroxaban, low-dose rivaroxaban plus ASA or 
ASA alone for reducing the risk of MI, stroke and cardiovascular death in CAD or PAD 

Rivaroxaban 5.0 mg bid 

± pantoprazole‡ 

ASA 100 mg od 

± pantoprazole‡ 

Rivaroxaban 2.5 mg bid + ASA 100 mg od  

± pantoprazole‡ 

30-day 

washout 

period* 

30-day run-in, 

ASA 100 mg 

Final  

follow-up 

visit# 

R 

Final 

washout 

period visit 

1:1:1 

N~27,400 

Population: 
Documented CAD 

or PAD 

COMPASS Trial Design 



Baseline characteristics 

Characteristic 

1
6 

Rivaroxaban + aspirin 
N=9,152 

Rivaroxaban 
N=9,117 

Aspirin 
N=9,126 

Age, yr 

Blood pressure, mmHg 

Total cholesterol, mmol/L 

CAD 

PAD 

Diabetes 

Lipid-lowering 

ACE-I or ARB 

68 

136/77 

4.2 

91% 

27% 

38% 

90% 

71% 

68 

136/78 

4.2 

90% 

27% 

38% 

90% 

72% 

68 

136/78 

4.2 

90% 

27% 

38% 

89% 

71% 

Eikelboom JW et al. N Engl J Med. 2017 Oct 5;377(14):1319-1330 



Primary EP: CV death, stroke, MI 

Eikelboom JW et al. N Engl J Med. 2017 Oct 5;377(14):1319-1330 



Primary End Point: CV death, stroke, MI 

Eikelboom JW et al. N Engl J Med. 2017 Oct 5;377(14):1319-1330 



Incidence rates of stroke according to treatment group 

Mukul Sharma et al Circulation. 2019;139:1134–1145.  



Primary End Point: CV death, stroke, MI 

Eikelboom JW et al. N Engl J Med. 2017 Oct 5;377(14):1319-1330 



`Vascular Dose` Rivaroxaban Reduces 

Cardiac Events 



Major bleeding 

Eikelboom JW et al. N Engl J Med. 2017 Oct 5;377(14):1319-1330 



Major Bleeding Landmark Analysis 

Stuart J Connolly et al. Lancet. 2018 Jan 20;391(10117):205-218 



Frequency and timing of new cancer diagnosis 

in relation to bleeding 

Eikelboom JW et al. Circulation. Oct 2019;140:1451–1459.  



“Vascular Dose” Rivaroxaban - Reduced Mortality 

Eikelboom JW et al. N Engl J Med. 2017 Oct 5;377(14):1319-1330 





The Natural History of Chronic Coronary Syndromes 



Diffuse multivessel CAD with at least one of the following:  
• Diabetes mellitus requiring medication  
• Recurrent MI 
• PAD 
• CKD with eGFR >59 mL/min/1.73 m 

New Major Recommendations in 2019 



Treatment options for dual antithrombotic therapy in combination with aspirin 
in patients who have a high or moderate risk of ischemic events, and do not 

have a high bleeding risk 

Treatment options are presented in alphabetical order……… 



Treatment options for dual antithrombotic therapy in combination with aspirin 
in patients who have a high or moderate risk of ischemic events, and do not 

have a high bleeding risk 

Treatment options are presented in alphabetical order……… 









CHARISMA: ASA* + placebo versus ASA* + clopidogrel (75 mg od) 

 15,603 patients with clinically evident CV disease or at high risk of 

atherothrombotic events 

 Adding clopidogrel to ASA did not reduce the risk of stroke, MI or CV death 

 

 

 

 

 

 

 

 

 

 

 

Similar Risk of Non-Fatal CV Events with Clopidogrel Versus 

Placebo in Patients at High Atherothrombotic Risk 

0.93 (0.83–1.05) 

p=0.22 

1.04 (0.87–1.25) 

p=0.68 

0.90 (0.82–0.98) 

p=0.02 

0.94 (0.75–1.18) 

p=0.59 

0.79 (0.64–0.98) 

p=0.03 
1.25 (0.97–1.61) 

p=0.09 

 

Bhatt DP et al, N Engl J Med 2006:354:1706–1717 
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Treatment options for dual antithrombotic therapy in combination with aspirin 
in patients who have a high or moderate risk of ischemic events, and do not 

have a high bleeding risk 

Treatment options are presented in alphabetical order……… 
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Placebo

Ticagrelor 90 mg

Ticagrelor 60 mg

PEGASUS: ticagrelor (90 mg bid or 60 mg bid) + ASA* versus placebo + ASA* 

 21,162 patients who had an MI 1–3 years previously 

 Compared with placebo, both doses of ticagrelor decreased the risk of CV death, MI or stroke but increased the risk 

of major bleeding (but not fatal bleeding) 

p<0.05 

p<0.05 

p<0.001 p=0.03 

NS 

NS 

Bonaca MP et al, N Engl J Med 2015;372:1791–1800 

Ticagrelor Reduces Non-Fatal CV Events but Increases 

Major Bleeding in Patients with Prior MI 



Ticagrelor 90 mg 

Ticagrelor 60 mg 

Pooled 

Placebo better Ticagrelor better 

  0.70 (0.57, 0.87) 

  0.75 (0.61, 0.92) 

  0.73 (0.61, 0.87) <0.001 

  0.90 (0.72, 1.12) 

  0.82 (0.65, 1.02) 

  0.86 (0.71, 1.04) 0.11 

  0.96 (0.73, 1,26) 

  1.06 (0.81, 1.38) 

   1.01 (0.80, 1.27) 0.96 

1.0 

HR (95% CI) P value 

≤30 days 
n=7181 

>30 days 
to 1 year 
n=6501 

>1 year 
n=5079 

Time from P2Y12 inhibitor 
withdrawal to randomization 

7.4 

8.0 

7.7    9.9 

8.1 

7.2 

7.6    8.7 

6.3 

6.9 

 6.6    6.9 

3 Year KM rate (%) 

Ticagrelor  Placebo 

Efficacy of ticagrelor in reducing risk of atherothrombotic events 

declines with increasing duration of P2Y12 inhibitor withdrawal 

Bonaca MP et al. Eur Heart J, 2015  



Landmark Analysis of the Primary Efficacy Outcome and 

all-Cause Death 

Stuart J Connolly et al. Lancet. 2018 Jan 20;391(10117):205-218 

all-cause death primary efficacy outcome 



THEMIS 
Study Design Overview and Key Baseline Characteristics 

• Phase 3b placebo-controlled event-driven RCT looking to collect 1385 primary efficacy events for an annual event rate of 2.5% in 

placebo group to provide a power of 90% 

• Primary objective: compare ticagrelor vs. placebo for the prevention of CV events in patients with T2D at high risk of CV events 

Patients with T2D at  
high risk of CV events 

(N=19,220) 
R 

Placebo  

Ticagrelor 60 mg BIDa 

Median Follow-up period: 39.9 months2 

Primary efficacy 
endpoint: 
Composite of CV 
death, MI or strokeb 
 
Primary safety 
endpoint:  
TIMI major bleeding 

All patients received ASA 75–150 mg QD unless 

contraindicated or not tolerated 

 

Key inclusion criteria: 

• Age ≥50 with T2D (glucose lowering medication for ≥6 months) 

• History of PCI or CABG or ≥50% lumen stenosis confirmed by 

angiography 

Key exclusion criteria: 

• History of previous MI or stroke 

• Planned revascularization 

 

Baseline characteristics: 

• Median age: 66 years; 31.4% female 

• Characteristics balanced between groups 

• Medical/surgical history: hypertension 92.5%, dyslipidemia 

87.2%, coronary artery revascularization 79.8%; duration of T2D- 

median 10 years 

• Concomitant Medications: ASA 99.4% (median dose- 100 mg), 

statin 89.9%, ACE inhibitor or ARB 78.7%, insulin 28.7%, SGLT2 

inhibitor 1.9%, GLP-1 receptor agonist 2.2%  

Steg PG et al. NEJM. 2019 Oct 3;381(14):1309-1320 



 
THEMIS Overall: Primary Efficacy Endpoint 

(Composite of CV Death, MI or Stroke) 
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7.6% 

6.9% 

14 

Months from Randomization 

1684 9619 9416 9237 9074 8909 8692 5974 3664 170 Ticagrelor 

9601 9414 9246 9076 8909 8692 5934 3682 1685 174 Placebo 

Number at Risk 

Steg PG et al. NEJM. 2019 Oct 3;381(14):1309-1320 



 
THEMIS Overall: Safety Outcomes  

Ticagrelora (n=9562) Placeboa (n=9531) 

Outcome n (%) 

Event rate per 100 

patient years n (%) 

Event rate per 100 

patient years HR (95% CI) p-value 

Primary safety endpoint 

TIMI major bleeding 206 (2.2) 0.89 100 (1.0) 0.38 2.32 (1.82-2.94) <0.001 

Other safety endpoints 

TIMI major or minor bleeding 285 (3.0) 1.23 129 (1.4) 0.49 2.49 (2.02-3.07) <0.001 

TIMI major, minor or requiring medical 

attention bleeding 
1072 (11.2) 4.61 485 (5.1) 1.85 2.51 (2.26-2.80) <0.001 

ICH2 70 (0.7) 0.30 46 (0.5) 0.18 1.71 (1.18-2.48) 0.005 

Procedural 1 (0.0) 0.00 3 (0.0) 0.01 --- --- 

Spontaneous 28 (0.3) 0.12 27 (0.3) 0.10 1.71 (0.69-1.98) 0.57 

Traumaticb 41 (0.4) 0.18 16 (0.2) 0.06 2.87 (1.61-5.12) <0.001 

Fatal bleedingc 17 (0.2) 0.07 10 (0.1) 0.04 1.90 (0.87-4.15) 0.11 

Steg PG et al. NEJM. 2019 Oct 3;381(14):1309-1320 



THEMIS Overall 
Primary and Pre-Specified Secondary Efficacy Outcomes  

Ticagrelora (n=9619) Placeboa (n=9601) 

Outcome 

Patients with 

events, n (%) 

K-M% at 36 

months 

Patients with 

events, n (%) 

K-M% at 36 

months HR (95% CI)b p-value 

Primary composite endpoint 

CV death, MI or stroke 736 (7.7) 6.9 818 (8.5) 7.6 0.90 (0.81-0.99) 0.04 

Hierarchical secondary efficacy endpoints 

CV death 364 (3.8) 3.3 357 (3.7) 3.0 1.02 (0.88-1.18) 0.79 

MI 274 (2.8) 2.6 328 (3.4) 3.3 0.84 (0.71-0.98) --- 

Ischemic stroke 152 (1.6) 1.5 191 (2.0) 1.8 0.80 (0.64-0.99) --- 

All-cause deathc 579 (6.0) 5.1 592 (6.2) 4.9 0.98 (0.87-1.10) --- 

Exploratory endpoints 

All-cause death, MI or stroke 919 (9.6) 8.5 1018 (10.6) 9.2 0.90 (0.83-0.99) --- 

All stroke 180 (1.9) 1.7 221 (2.3) 2.1 0.82 (0.67-0.99) --- 

ALI or major amputation for vascular 

cause 
13 (0.1) 0.1 29 (0.3) 0.3 0.45 (0.23-0.86) --- 

All-cause death, MI, stroke, ALI or 

major amputation for vascular cause  
927 (9.6) 8.5 1039 (10.8) 9.4 0.89 (0.82-0.97) --- 

Coronary artery revascularization 828 (8.6) 8.2 879 (9.2) 8.9 0.94 (0.86-1.04) --- 

Steg PG et al. NEJM. 2019 Oct 3;381(14):1309-1320 



Treatment options for dual antithrombotic therapy in combination with aspirin 
in patients who have a high or moderate risk of ischemic events, and do not 

have a high bleeding risk 

Treatment options are presented in alphabetical order……… 
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Connolly SJ et al. Lancet 2018;391:205–218. 

RRR: 26% 
ARR: 1.4% 

HR=0.79  

(95% CI 0.65–0.96) 

HR=0.66  

(95% CI 0.52–0.83) 

HR=0.82 

(95% CI 0.58–1.16)  

Aspirin 100 mg OD 

Rivaroxaban 2.5 mg BID + aspirin 100 mg OD 

COMPASS Demonstrated a Significant Reduction in MACE 

with Dual Pathway Inhibition in Patients with Chronic CAD 





Forest plot of all-cause death and major bleeding in recent large 

aspirin-controlled trials in chronic stable coronary artery disease. 



EHJ 14 October 2019 Volume 40,  Issue 39   
 





High- and very high-risk patients may be considered for aspirin therapy and low-dose rivaroxaban with aspirin 
post-ACS and in the presence of 

peripheral artery disease. 

High- and very high-risk patients may be considered for aspirin therapy 
and low-dose rivaroxaban with aspirin post-ACS and in the presence of 
peripheral artery disease. 

EHJ 14 October 2019 Volume 40,  Issue 39   
 



Thank 
You 



CAD [multi-vessel (≥2) CAD and/or prior MI]  

 `Vascular Dose` (2.5 mg bid) Rivaroxaban on top of ASA Is Indicated 

Atherosclerosis involving ≥ 2 vascular beds (PAD) : 
• S\P Peripheral interventions  
• limb amputation for arterial disease  
• intermittent claudication with ABI< 0.90 and/or significant PA stenosis 
• S\P carotid revascularization 
• asymptomatic carotid stenosis ≥ 50%. 

 
  

CVS risk factors ≥ 2: 
• smoking 
• diabetes mellitus  
• renal dysfunction (eGFR <60 ml/min)  
• heart failure 
• non-lacunar ischemic stroke ≥1 month 

Age ≥ 65 years 

𝑌𝑒𝑠 𝑁𝑜 

𝑌𝑒𝑠 𝑁𝑜 

 2019ניתן במסגרת סל הבריאות 

 כללית\כלול במשלימים של מכבי





 Major exclusion criteria included: 
  
• high bleeding risk as defined by the investigator  
• severe heart failure  
• advanced kidney disease (eGFR<15 mL/min),  
• requirement for DAPT or other AC therapy 
• ischemic stroke within 1 month,  
• prior hemorrhagic stroke, or symptomatic lacunar stroke (risk of ICH).  
Patients with asymptomatic lacunar infarcts detected by brain imaging were 
otherwise eligible. 



Should `Vascular Dose` Rivaroxaban Be Given to All 
CAD Patients According to the Compass  
Inclusion\Exclusion Criteria?  



 As Opposed to RCT`s In the Real World Not All Patients 
Are the Same: Who Might Benefit the Most? 



"It is not up to us to select the patients who will get 
this drug—that is up to guideline committees and 
regulatory agencies—but to use the drug most 
efficiently I would start with those who stand to gain 
the most, and those are the patients at the highest 
baseline absolute risk…….“ 
 



Diffuse multivessel CAD with at least one of the following:  
• Diabetes mellitus requiring medication  
• Recurrent MI 
• PAD 
• CKD with eGFR 1559 mL/min/1.73 m 

New Major Recommendations in 2019 



High and Moderate Risk of Ischemic Events 

High risk of ischemic events  
  
Diffuse multi-vessel CAD with at least one of the following:  

• diabetes mellitus requiring medication 
• recurrent MI 
• PAD 
• CKD with eGFR 15 - 59 mL/min/1.73 m2 

 

Moderately increased risk of ischaemic events 
• Multi-vessel/diffuse CAD,  
• diabetes mellitus requiring medication  
• recurrent MI  
• PAD 
• HF  
• CKD with eGFR 15 - 59 mL/min/1.73 m2. 

 



Who are the high-risk patients? 

 

Bhatt DL et al. JAMA 2010;304:1350–1357. 

4-year analysis of the REACH registry (45,227 patients)   
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Among COMPASS patients with concomitant PAD, whike the ARR with vascular 
dose rivaroxaban was more than two times greater, the increase in major 

bleedings was numerically smaller 
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Rivaroxaban 2.5 mg bid plus Aspirin Significantly Reduced 
the Risk of MACE in Patients with Polyvascular Disease 

HR=0.67  
(95% CI 0.52–0.87) 

HR=0.77 
(95% CI 0.66–0.91) 

Connolly SJ et al, Lancet 2018;391:205–218 
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COMPASS Showed a Consistent MACE Reduction in CAD 
Patients With Diabetes With a Similar Major Bleeding Risk  

 

HR=0.72  
(95% CI 0.58–0.88) 

HR=0.77 
(95% CI 0.64–0.93) 

Connolly SJ et al, Lancet 2018;391:205–218 
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HR=1.65 
(95% CI 1.20–2.27) 

HR=1.67 
(95% CI 1.30–2.15) 

ARI: 
1.2% 

ARI: 
1.3% 

Aspirin (n=8313) 

Rivaroxaban 2.5 mg bid plus aspirin (n=8261) 

MACE Modified ISTH major bleeding Net Clinical Benefit 

In the COMPASS population, DM patients showed numerically higher ARR, similar increase in 
bleedings and eventually higher net clinical benefit. 
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In patients with moderate renal dysfunction, absolute treatment effects were numerically greater Absolute 
difference in major bleeding was similar  

 

Fox KAA et al, JACC 2019;73:2243–2250 
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Rivaroxaban vascular dose resulted in a higher absolute risk 
reduction in MACE and all-cause mortality in patients with HF 

 

MACE 

Branch KR et al, Circulation 2019;  
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In patients with mild-to-moderate HF rivaroxaban in vascular dose resulted in numerically higher ARR 

in MACE (2.4% vs 0.9%) and significantly (p for int. = 0.05) higher reduction in all-cause mortality 

compared with those without HF 
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Aspirin alone Rivaroxaban 2.5 mg bid plus aspirin 

Branch KR et al, Circulation 2019;  



• To find whether in the already high-risk cohort of COMPASS, further risk 
stratification can identify subsets of the highest-risk patients with the greatest 
net clinical benefit 

 

• Based on two independent methods for risk stratification (REACH and CART), 
the patients at highest risk of ischemic events in the COMPASS population 
were those with ≥1 of: 

 Poly-vascular disease 

 Chronic HF (EF ≥30% and NYHA class I or II) 

 Renal insufficiency (eGFR <60 ml/min) 

History of diabetes 

 

Anand SS et al. JACC Jul 2019;73:3271−3280. 



Ischaemic events prevented and bleeding events caused over 30 months with rivaroxaban 
vascular dose plus aspirin in high-risk groups 
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Anand SS et al. J Am Coll Cardiol 2019;73:3271−3280. 

Additional 

severe 

bleeding 

events 



20% 

Patients at Higher CV Risk Benefit More from Rivaroxaban 
Vascular Dose Plus Aspirin 

Overall CAD/PAD 
population 

23 

Polyvascular† 

60 

+ heart failure 

44 

22% 

+ renal impairment* 

36 

22% 

+ diabetes 

31 

38% 

Events prevented 

(MACE/ALI/amputations) in  
1000 patients over 30 months 



 Incidence Vascular Events in Patients With Any High-Risk Feature to 

Those With No High-Risk Features by REACH Score Classification 

In the Compass cohort the 

proportions of Pts with ≥1 high-

risk feature score accounted 

for > 50% of patients, who 

experienced almost 70% of the 

vascular events.  

Anand SS et al. J Am Coll Cardiol 2019;73:3271−3280. 





Ticagrelor 90 mg 

Ticagrelor 60 mg 

Pooled 

Placebo better Ticagrelor better 

  0.70 (0.57, 0.87) 

  0.75 (0.61, 0.92) 

  0.73 (0.61, 0.87) <0.001 

  0.90 (0.72, 1.12) 

  0.82 (0.65, 1.02) 

  0.86 (0.71, 1.04) 0.11 

  0.96 (0.73, 1,26) 

  1.06 (0.81, 1.38) 

   1.01 (0.80, 1.27) 0.96 

1.0 

HR (95% CI) P value 

≤30 days 
n=7181 

>30 days 
to 1 year 
n=6501 

>1 year 
n=5079 

Time from P2Y12 inhibitor 
withdrawal to randomization 

7.4 

8.0 

7.7    9.9 

8.1 

7.2 

7.6    8.7 

6.3 

6.9 

 6.6    6.9 

3 Year KM rate (%) 

Ticagrelor  Placebo 

Efficacy of ticagrelor in reducing risk of atherothrombotic events 

declines with increasing duration of P2Y12 inhibitor withdrawal 

Bonaca MP et al. Eur Heart J, 2015  



Landmark Analysis of the Primary Efficacy Outcome and 

all-Cause Death 

Stuart J Connolly et al. Lancet. 2018 Jan 20;391(10117):205-218 

all-cause death primary efficacy outcome 



74 









 AllShould `Vascular Dose` Rivaroxaban Be Given to 

CAD Patients According to the Compass  

Inclusion\Exclusion Criteria?  



 As Opposed to RCT`s In the Real World Not All Patients 

Are the Same: Who Might Benefit the Most? 



"It is not up to us to select the patients who will get 
this drug—that is up to guideline committees and 
regulatory agencies—but to use the drug most 
efficiently I would start with those who stand to gain 
the most, and those are the patients at the highest 
baseline absolute risk…….“ 
 



How Do these Enrichment Factors Affect the Benefit of 

Vascular Dose Rivaroxaban in the COMPASS Cohort ? 

 

 



Among COMPASS patients with concomitant PAD, whike the ARR with vascular 
dose rivaroxaban was more than two times greater, the increase in major bleedings 

was numerically smaller 
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Is it only playing with the numbers (higher risk = greater ARR) ?  

 

Or there is biologic plausibility for the greater benefit in patients 

with poly-vascular disease? 



Cardiac Events in Postin-Ifarction Patients with and 

without PAD During the follow-up of 26 months 

unstable angina or nonfatal myocardial infarction 
or cardiac death. 

cardiac death 

P< 0.001 

Craig R. Narins et al. Arch Intern Med. 2004;164:440-446 

Stable survivors of a recent myocardial infarction (n=1,045) were prospectively followed up 
for a mean of 26 months 



Among patients not receiving warfarin, levels of 

factor VII were significantly higher in patients with 

vs without PAD (P=0.02). 

In CAD Patients PAD is Associated with Markers of Increased 

Thrombosis 

Craig R. Narins et al. Arch Intern Med. 2004;164:440-446 



Patients with CAD Who Also Have HF Have Almost Twofold 

Higher Risk of Subsequent CV Events Than Those without HF 

 

Bhatt DL et al. JAMA 2010;304:1350–1357. 

4-year analysis of the REACH registry (45,227 patients)   
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Rivaroxaban vascular dose resulted in a higher absolute risk reduction in MACE 
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MACE 

Branch KR et al, Circulation 2019;  
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Aspirin alone Rivaroxaban 2.5 mg bid plus aspirin 

In patients with mild-to-moderate HF rivaroxaban in vascular dose resulted in numerically higher ARR 

in MACE (2.4% vs 0.9%) and significantly (p for int. = 0.05) higher reduction in all-cause mortality 

compared with those without HF 



Is it only playing with numbers (higher risk= greater benefit) ? 

Or there is biologic plausibility for the greater benefit in patients 

with CHF? 



 The coagulation system is activated in         

patients with HF1 

 

 Elevated thrombin activity predicts 

mortality in patients with HF2 

0 10 20

t-PA (ng/mL)

Fibrinogen (g/L)

TAT (ng/mL)

D-dimer (μg/dL) 

HF Control

p=0.0001 

p=0.001 

p=0.0001 

p=0.0001 

KM mortality-free rates according  

to D-dimer levels2 

Activation of coagulation parameters in 

patients with HF and healthy controls1 

Cugno M et al. Brit J Haematol 2004;126:85–92;             

Marcucci R et al. J Thromb Haemost 2006;4:1017–1022. 
K

M
 s

u
rv

iv
a

l (
%

) 

Months 

DD <450 ng/mL 

DD >450 ng/mL 

Thrombin Activity is Increased in Patients with Heart Failure 



 The coagulation system is activated in         

patients with HF1 
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Patients with CAD with DM are another high-risk group 

 

Bhatt DL et al. JAMA 2010;304:1350–1357. 

4-year analysis of the REACH registry (45,227 patients)   
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Cavender MA et al. Circulation 2015;132:923–931.  

Outcomes in patients with or without diabetes in the REACH registry 

 

6 

4 

2 

3 

8 
9 

6 

3 
4 

10 

0

2

4

6

8

10

12

All-cause
mortality

CV death Non-fatal MI Non-fatal stroke CV death, MI or
stroke

3
0
-m

o
n

th
s
 i

n
c
id

e
n

c
e
 r

a
te

s
* 

(%
) 

No diabetes (n=25,525) Diabetes (n=19,699)

Diabetes Is Associated with Increased Thrombotic 

Risk in Patients with Cardiovascular Disease 



7.0 

4.8 5.1 
3.6 

0

1

2

3

4

5

6

7

8

9

10

Diabetes No diabetes

In
c
id

e
n

c
e
 (

%
) 

COMPASS Showed a Consistent MACE Reduction in CAD 

Patients With Diabetes With a Similar Major Bleeding Risk  

 

HR=0.72  

(95% CI 0.58–0.88) 

HR=0.77 

(95% CI 0.64–0.93) 

Connolly SJ et al, Lancet 2018;391:205–218 
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In the COMPASS population, DM patients showed numerically higher ARR, similar increase 

in bleedings and eventually higher net clinical benefit. 



Is it only playing with the numbers (higher risk= greater benefit) ?  



DM is Associated with:  

• Suppression of fibrinolysis (elevated PAI-1) 

• Increased thrombotic risk through its effect on coagulation 

factors VII, XII and fibrinogen 

• Endothelial cell dysfunction  

• Increased platelet reactivity and turn-over 

• Modified fibrin structure & function, generating a clot 

which has a denser structure, resistant to fibrinolysis 

Rrant et al. J Intern Med 2007;262:157–172. 



Bhatt DL et al. JAMA 2010;304:1350–1357. 

4-year analysis of the REACH registry (45,227 patients)   

0.5

1.0

1.5

2.0

2.5

Polyvascular  

disease2¶ 

Congestive  

heart failure2ǁ 

History of 

diabetes2ǁ 

Renal  

impairment1‡§ 

HR: 1.99 

p<0.001 

HR: 1.71 

p<0.001 

HR: 1.44 

p<0.001 
HR: 1.17 

p<0.05† 

Risk of 

MACE* 

Chronic CAD Puts Patients at Risk of MACE, 

Particularly Those with Key Comorbidities 



8.4 

4.5 

6.4 

3.5 

0

1

2

3

4

5

6

7

8

9

10

<60 ml/min >60 ml/min

In
c
id

e
n

c
e
 (

%
) 

Rivaroxaban 2.5 mg bid plus Aspirin Significantly Reduced the Risk 

of MACE in Patients with CAD and Renal Impairment 

HR=0.75  

(95% CI 0.60–0.94) 

HR=0.76 

(95% CI 0.64–0.90) 

ARR: 1.0% 

ARR: 

2.0% 

2.7 
1.6 

3.9 
2.9 

0

1

2

3

4

5

6

7

8

<60 ml/min >60 ml/min

In
c
id

e
n

c
e
 (

%
) 

HR=1.47 

(95% CI 1.05–2.07) HR=1.81 

(95% CI 1.44–2.28) 

ARI: 

1.3% 

ARI: 

1.2% 

Aspirin (n=9126) 

Rivaroxaban 2.5 mg bid plus aspirin (n=9152) 

Estimated GFR Estimated GFR 

MACE Modified ISTH major bleeding 

In patients with moderate renal dysfunction, absolute treatment effects were numerically greater 

Absolute difference in major bleeding was similar  

 

Fox KAA et al, JACC 2019;73:2243–2250 



• To find whether in the already high-risk cohort of COMPASS, further risk 
stratification can identify subsets of the highest-risk patients with the greatest 
net clinical benefit 

 

• Based on two independent methods for risk stratification (REACH and CART), 
the patients at highest risk of ischemic events in the COMPASS population 
were those with ≥1 of: 

 Poly-vascular disease 

 Chronic HF (EF ≥30% and NYHA class I or II) 

 Renal insufficiency (eGFR <60 ml/min) 

 History of diabetes 

 

Anand SS et al. JACC Jul 2019;73:3271−3280. 



Ischaemic events prevented and bleeding events caused over 30 months with 

rivaroxaban vascular dose plus aspirin in high-risk groups 
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Anand SS et al. J Am Coll Cardiol 2019;73:3271−3280. 

Additional 

severe 

bleeding 

events 



Diffuse multivessel CAD with at least one of the following: diabetes mellitus requiring medication, 
recurrent MI, PAD, or CKD with eGFR 1559 mL/min/1.73 m 



 The COMPASS trial enrolled patients with chronic CAD at high risk of 

ischemic events 

 

 The overall treatment effect of vascular dose rivaroxaban (2.5 mg bid) plus 

aspirin vs. aspirin was robust in the overall COMPASS trial and the 

treatment effect of rivaroxaban was consistent across many subgroups 

 

 The absolute benefit of vascular dose rivaroxaban plus aspirin was highest 

in the highest-risk subgroups who had ≥1 of: 

– Poly-vascular disease (≥2 vascular beds affected)  

– chronic HF (EF ≥30% and NYHA class I or II)  

– renal insufficiency (eGFR <60 ml/min) 

– history of diabetes 

 

 



 The absolute increase in the risk of severe bleeding was not greater in higher-risk 

patients than in lower-risk patients, and the net benefit increased over time 

 

 Even the lower-risk patient groups had appreciable residual risk and benefited 

from the more intensive treatment 

 

 



Thank 
You 



20% 

Patients at Higher CV Risk Benefit More from Rivaroxaban 
Vascular Dose Plus Aspirin 

Overall CAD/PAD 
population 

23 

Polyvascular† 

60 

+ heart failure 

44 

22% 

+ renal impairment* 

36 

22% 

+ diabetes 

31 

38% 

Events prevented 

(MACE/ALI/amputations) in  
1000 patients over 30 months 



• The need to improve long-term outcomes in pts sustaining 
atherotrombotic event prompted a re-evaluation of the 
“dual pathway” concept : combining long-term antiplatelet 
and anticoagulant therapy. 

  

• When added to antiplatelet, low doses of rivaroxaban 
(“vascular dose”) appear to improve outcomes while 
maintaining an acceptable bleeding risk. 

  

• It is likely that the benefit of thrombin inhibition reflects 
not only attenuation of coagulation but also suppression of 
thrombin-mediated platelet activation and might reflect 
pleiotropic plaque stabilizing effects. 

  

 

 

Summary  



Thank 
You 





Franzone et al. JAHA 2016 
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PAD is Associated in 60% increased risk of 

MACE after adjusting for risk factors 



MACE Bleeding 

Subgroup name Aspirin X+A RRR Aspirin X+A RRI 

Full COMPASS population 5.4% 4.1% 24% 1.9% 3.1% 70% 

CAD and PAD 8.4% 5.7% 33% 2.1% 3.0% 43% 

Documented PAD 7.1% 4.9% 31% 1.3% 2.6% 42% 

CAD + Heart Failure 7,9% 5,5% 22% 1.9% 2.6% 76% 

CAD – Heart Failure 4.9% 3.8% 22% 1.9% 3.3% 76% 

CAD + Moderate Renal 

Impairment 8.8% 6.5% 27% 2.9% 4.1% 41% 

Prior MI + Moderate Renal 

Impairment 9.8% 6.6% 33% 2.6% 4.0% 54% 

CAD - Moderate Renal 

Impairment 4.6% 3.5% 24% 1.6% 2.9% 80% 

CAD + Diabetes 7.0% 5.1% 28% 2.0% 3.3% 65% 

CAD - Diabetes 4.8% 3.6% 23% 1.9% 3.1% 67% 

CAD + Prior Stroke 11.9% 6.8% 42% 1.1% 3.6% 224% 



Incidence of the primary efficacy and safety outcomes in patients with CAD plus PAD and 
in patients with CAD only in COMPASS 
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CAD [multi-vessel (≥2) CAD and/or prior MI]  

 `Vascular Dose` (2.5 mg bid) Rivaroxaban on top of ASA Is Indicated 

Atherosclerosis involving ≥ 2 vascular beds (PAD) : 
• S\P Peripheral interventions  
• limb amputation for arterial disease  
• intermittent claudication with ABI< 0.90 and/or significant PA stenosis 
• S\P carotid revascularization 
• asymptomatic carotid stenosis ≥ 50%. 

 
  

CVS risk factors ≥ 2: 
• smoking 
• diabetes mellitus  
• renal dysfunction (eGFR <60 ml/min)  
• heart failure 
• non-lacunar ischemic stroke ≥1 month 

Age ≥ 65 years 

𝑌𝑒𝑠 𝑁𝑜 

𝑌𝑒𝑠 𝑁𝑜 

 2019ניתן במסגרת סל הבריאות 

 כללית\כלול במשלימים של מכבי



 



Ticagrelor 90 mg 

Ticagrelor 60 mg 

Pooled 

Placebo better Ticagrelor better 1.0 

≤30 days 

n=7093 

>30 days 

to 1 year 

n=6446 

>1 year 

n=5031 

Time from P2Y12 inhibitor 

withdrawal to randomization 

3-year Kaplan-Meier rate (%) 

Ticagrelor Placebo HR (95% CI) P value 

2.36  3.44 (1.88, 6.28) 

2.63  3.30 (1.80, 6.03) 

2.50 0.74 3.36 (1.91, 5.92) <0.001 

2.76  2.85 (1.59, 5.10) 

2.75  2.94 (1.66, 5.22) 

2.75 1.20 2.89 (1.69, 4.94) <0.001 

2.98  3.28 (1.70, 6.33) 

1.88  2.10 (1.05, 4.22) 

2.42  0.90 2.67 (1.43, 4.98) 0.002 

3.00 

Bonaca MP et al. Eur Heart J, 2015 

The increases (versus placebo) in TIMI major bleeding 

were similar for the two ticagrelor dose levels 

Bonaca MP et al. Eur Heart J, 2015  



Ticagrelor 90 mg 

Ticagrelor 60 mg 

Pooled 

Placebo better Ticagrelor better 

  0.70 (0.57, 0.87) 

  0.75 (0.61, 0.92) 

  0.73 (0.61, 0.87) <0.001 

  0.90 (0.72, 1.12) 

  0.82 (0.65, 1.02) 

  0.86 (0.71, 1.04) 0.11 

  0.96 (0.73, 1,26) 

  1.06 (0.81, 1.38) 

   1.01 (0.80, 1.27) 0.96 

1.0 

HR (95% CI) P value 

≤30 days 

n=7181 

>30 days 

to 1 year 

n=6501 

>1 year 

n=5079 

Time from P2Y12 inhibitor 

withdrawal to randomization 

7.4 

8.0 

7.7    9.9 

8.1 

7.2 

7.6    8.7 

6.3 

6.9 

 6.6    6.9 

3 Year KM rate (%) 

Ticagrelor  Placebo 

Efficacy of ticagrelor in reducing risk of atherothrombotic events 

declines with increasing duration of P2Y12 inhibitor withdrawal 

Bonaca MP et al. Eur Heart J, 2015  



Landmark Analysis of the Primary Efficacy Outcome and 

all-Cause Death 

Stuart J Connolly et al. Lancet. 2018 Jan 20;391(10117):205-218 

all-cause death primary efficacy outcome 
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THEMIS-PCI 
Primary and Secondary Efficacy Outcomes 

130 

aAll patients received ASA 75–150 mg QD unless contraindicated or not tolerated;  
bIncludes deaths based on publicly available vital status data in patients who have withdrawn consent.  

ALI = acute limb ischemia; CV = cardiovascular; HR = hazard ratio; MI = myocardial infarction; PCI = percutaneous coronary intervention. 

1. Steg PG et al. Online ahead of print. N Engl J Med. 2019; 2. Bhatt DL et al. Online ahead of print. Lancet. 2019.  

CV Death, MI or stroke 

Ticagrelora 

n/N (%) 

Placeboa 

n/N (%) 

 

 HR (95% CI) p-value pinteraction 

THEMIS Overall1 736/9619 (7.7) 818/9601 (8.5) 0.90 (0.81-0.99) 0.04 

THEMIS-PCI2 

History of PCI 404/5558 (7.3) 480/5596 (8.6) 0.85 (0.74-0.97) 0.013 
0.16 

No history of PCI 332/4061 (8.2) 338/4005 (8.4) 0.98 (0.84-1.14) 0.76 

Ticagrelor Better Placebo Better 

Other Ischemic Outcomes 

Outcome 

Ticagrelora (n=5558) 

n (%) 

Placeboa (n=5596) 

n (%) HR (95% CI) p-value 

CV death 174 (3.1) 183 (3.3) 0.96 (0.78-1.18) 0.68 

All-cause deathb 282 (5.1) 323 (5.8) 0.88 (0.75-1.03) 0.11 

MI 171 (3.1) 216 (3.9) 0.80 (0.65-0.97) 0.027 

Stroke 96 (1.7) 131 (2.3) 0.74 (0.57-0.96) 0.024 

ALI and major amputation of vascular cause 7 (0.1) 15 (0.3) 0.47 (0.19-1.15) 0.099 

Composite of all-cause death, MI, or stroke 494 (8.9) 603 (10.8) 0.82 (0.73-0.93) 0.0014 

Composite of all-cause death, MI, stroke, ALI, or major 

amputation of vascular cause 
500 (9.0) 616 (11.0) 0.82 (0.72-0.92) 0.00068 

THEMIS-PCI Secondary Efficacy Outcomes2 

0.0 1.0 2.0
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THEMIS-PCI 
Other Ischemic Outcomes 

131 

aAll patients received ASA 75–150 mg QD unless contraindicated or not tolerated; bDefined as PCI or CABG documented by the investigator in the electronic case report form 
and not adjudicated. 

HR = hazard ratio;  PCI = percutaneous coronary intervention;  STEMI = ST-elevation myocardial infarction. 

Bhatt DL et al. Online ahead of print. Lancet. 2019.  

Outcome 

Ticagrelora (n=5558) 

n (%) 

 

Placeboa (n=5596)  

n (%) HR (95% CI) p-value 

STEMI 16 (0.3) 51 (0.9) 0.32 (0.18-0.55) <0.0001 

Ischemic stroke 88 (1.6) 113 (2.0) 0.79 (0.59-1.04) 0.089 

Coronary artery revascularizationb 599 (10.8) 645 (11.5) 0.93 (0.84-1.04) 0.22 

Definite stent thrombosis 8 (0.1) 14 (0.3) 0.58 (0.24-1.37) 0.21 

Definite or probable stent thrombosis 9 (0.2) 18 (0.3) 0.50 (0.23-1.12) 0.094 
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THEMIS-PCI 
Bleeding Outcomes 

132 

aAll patients received ASA 75–150 mg QD unless contraindicated or not tolerated; bFatal bleeding was characterized as BARC 5 bleeding in the trial.1 

HR = hazard ratio; ICH = intracranial hemorrhage; PCI = percutaneous coronary intervention; TIMI = Thrombolysis In Myocardial Infarction. 

1. Steg PG et al. Online ahead of print. N Engl J Med. 2019; 2. Bhatt DL et al. Online ahead of print. Lancet. 2019.  

Outcome 

Ticagrelora 

n/N (%) 

Placeboa 

n/N (%) HR (95% CI) p-value 

TIMI major bleeding 

THEMIS Overall1 206/9562 (2.2) 100/9531 (1.0) 2.32 (1.82-2.94) <0.001 

THEMIS-PCI2 111/5536 (2.0) 62/5564 (1.1) 2.03 (1.48-2.76) <0.0001 

THEMIS-PCI  

Other safety endpoints2 

TIMI major or minor bleeding 157/5536 (2.8) 80/5564 (1.4) 2.23 (1.70-2.92) <0.0001 

ICH 33/5536 (0.6) 31/5564 (0.6) 1.21 (0.74-1.97) 0.45 

Fatal bleedingb 6/5536 (0.1) 6/5564 (0.1) 1.13 (0.36-3.50) 0.83 

Pre-specified  

Safety Analyses  

by Subgroup  
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THEMIS 
Net Clinical Benefita  

133 

aAlso defined as irreversible harm;1,2 bAll patients received ASA 75–150 mg QD unless contraindicated or not tolerated. 

HR = hazard ratio; ICH = intracranial hemorrhage; MI = myocardial infarction; PCI = percutaneous coronary intervention. 

1. Steg PG et al. Online ahead of print. N Engl J Med. 2019; 2. Bhatt DL et al. Online ahead of print. Lancet. 2019.  

• In THEMIS overall, net clinical benefit 

was 10.1% vs. 10.8% in the ticagrelorb 

and placebob groups, respectively  

(HR, 0.93; 95% CI, 0.86-1.02)1 

 

 

• In THEMIS-PCI, there was a more 

favorable net clinical benefit in the 

ticagrelor group vs. placebo  

(9.3% vs. 11%, respectively)2  

Ticagrelor 5558 5433 5339 5240 5153 5037 3484 2127 981 100 

Placebo 5596 5480 5390 5274 5166 5060 3470 2128 993 102 
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Time since randomization (months) 

0 10 18 30 36 42 

HR, 0.85; 95% CI, 0.75-0.95; p=0.0052 

Ticagrelor 

Placebo 

6 24 48 54 

THEMIS-PCI2  

Composite of all-cause death, MI, stroke, fatal bleed, or ICH 

Number at Risk 
THEMIS-PCI 

Estimates of Events  

Prevented and Caused 







  Is low-dose rivaroxaban plus aspirin an 

important new option for prevention of stroke 

in patients with atherosclerosisIs? 



Comparison of Rivaroxaban Plus Aspirin Versus Aspirin Alone 
in Subgroups of Selected Baseline Characteristics. 

 

Mukul Sharma, MD, MSc et al Circulation Feb. 2019;139:1134–1145.  



Zannad F et al. N Engl J Med. 2018 Oct 4;379(14):1332-1342. 



Zannad F et al. N Engl J Med. 2018 Oct 4;379(14):1332-1342. 



Zannad F et al. N Engl J Med. 2018 Oct 4;379(14):1332-1342. 



Stroke or TIA Incidence per 100 Patient-Years by 

CHA2DS2VASc Stratum 

Zannad F et al. N Engl J Med. 2018 Oct 4;379(14):1332-1342. 



• To analyze the association between low-dose rivaroxaban with or 
without aspirin and different ischemic stroke subtypes. 

• All ischemic strokes (confirmed neuroimaging or autopsy) and 
uncertain strokes (presumed likely to be ischemic based on clinical 
features) were adjudicated 

• A total of 291 patients experienced strokes (272 ischemic and 19 
uncertain) during the mean follow-up period of 23months 

• TOAST criteria were used to classify the cause of the ischemic stroke 

Kanjana S. Perera et al. JAMA Neurol. 2019 Sep 16.  



Stroke Subtype According to TOAST Criteria Among 

Participants With Ischemic or Unknown Stroke 

• Large Artery Disease - carotid stenosis > 50% 
• Lacunar - secondary to small vessel disease 
• Cryptogenic - had a negative evaluation 

(cortical with no ipsilateral carotid stenosis > 
50% and no cardioembolic source), met the 
criteria for ESUS 

• Other - 2 or more potential causes 

Kanjana S. Perera et al. JAMA Neurol. 2019 Sep 16.  



Treatment Effect on Stroke Subtypes According to TOAST Criteria 
Among Participants With Ischemic or Unknown Stroke 

LAD-large artery disease  
SVD - small vessel disease  
ESUS-embolic stroke of 
undetermined source 

0.36 (0.12-1.14) 

0.85 (0.45-1.60) 

0.40 (0.20-0.78) 

0.30 (0.12-0.74) 

P=.07 

Kanjana S. Perera et al. JAMA Neurol. 2019 Sep 16.  

P=.61 



Treatment Effect on Stroke Subtypes Classification Among 
Participants With Ischemic or Unknown Stroke 

Kanjana S. Perera et al. JAMA Neurol. 2019 Sep 16.  



• Rivaroxaban at doses of 5 to 80 mg result in dose-dependent 
inhibition of factor Xa activity from 20% to 60% 

• Cardioembolic strokes might be associated with incident AF that 
occurred during the COMPASS trial 

• The robust (60% reduction) raises the possibility that even at low 
doses rivaroxaban may have sufficient anticoagulant effect to 
prevent generation of AF associated thrombi and other cardiac 
sources in some patients 

Combination Therapy Had a Significant Effect on 

Cardioembolic Stroke (RRR - 60%) 

Dagmar Kubitza et alo. Eur J Clin Pharmacol (2005) 61: 873–880 
 



Percentage Inhibition Compared With Baseline of FXa activity  
after administration of Rivaroxaban 

Dagmar Kubitza et alo. Eur J Clin Pharmacol (2005) 61: 873–880 



• Rivaroxaban at doses of 5 to 80 mg result in dose-dependent 
inhibition of factor Xa activity from 20% to 60% 

• Cardioembolic strokes might be associated with incident AF that 
occurred during the COMPASS trial 

• The robust (60% reduction) raises the possibility that even at low 
doses rivaroxaban may have sufficient anticoagulant effect to 
prevent generation of AF associated thrombi and other cardiac 
sources in some patients 

Combination Therapy Had a Significant Effect on 

Cardioembolic Stroke (RRR - 60%) 

Dagmar Kubitza et alo. Eur J Clin Pharmacol (2005) 61: 873–880 
 



• In patients with ESUS non-stenotic (<50%stenosis) carotid plaques 
and aortic arch atheroma play a significant role as the underlying 
source of emboli. 

• Emboli arising from nons-tenotic plaques in arteries are likely to be 
composed of both red and white thrombi, and while the red thrombus 
is likely to respond to anticoagulation, the white thrombus component 
may respond better to antiplatelet agents. 

• The effect rivaroxaban on thrombin generation and the anti-
cyclooxygenase effect of aspirin may better reduce arteriogenic 
embolism in individuals with systemic atherosclerosis with nons-
tenotic plaques. 

Perera KS et al.  Eur Stroke J. 2018;3(2):110-116  
Hart RG et al. Lancet Neurol. 2014;13(4):429-438  

Combination Therapy Had a Significant Effect on ESUS 

(RRR - 70%) 



Patient with Prior Stroke and Carotid Disease Among 
COMPASS Population 

The average time between prior stroke and trial entry was 5.3 years 



Selected Predictors of Stroke:  
The most important predictor of the occurrence of stroke was 

a history of prior stroke 



Selected Predictors of Stroke:  
The most important predictor of the occurrence of stroke was 

a history of prior stroke 



Previous Stroke Status and Outcomes 
The average time between prior stroke and trial entry was 5.3 years, and hence, the occurrence of 

prior stroke identifies individuals with a sustained high risk of vascular events.  



Baseline characteristics 

Characteristic 

1
5
6 

Rivaroxaban + aspirin 
N=9,152 

Rivaroxaban 
N=9,117 

Aspirin 
N=9,126 

Age, yr 

Blood pressure, mmHg 

Total cholesterol, mmol/L 

CAD 

PAD 

Diabetes 

Lipid-lowering 

ACE-I or ARB 

68 

136/77 

4.2 

91% 

27% 

38% 

90% 

71% 

68 

136/78 

4.2 

90% 

27% 

38% 

90% 

72% 

68 

136/78 

4.2 

90% 

27% 

38% 

89% 

71% 



PAD Patients in COMPASS 

PAD Groups Number of patients 

All Patients 7,470 

Symptomatic PAD Limbs 4,129 

Carotid Disease 1,919 

CAD + Low ABI (<0.90) only 1,422 

Carotid Disease - Previous carotid revascularization, 
asymptomatic carotid artery stenosis ≥50% 



Primary EP: CV death, stroke, MI 



Absolute Risk 

Reduction 

1.2% 

 

 

 

 

2.5% 

Net Clinical Benefit with Vascular Dose Rivaroxaban & ASA 

Versus ASA  

All 

Patients 

PAD 

Patients 



Primary outcome & components 

Outcome R + A 
N=2,492 

R 
N=2,474 

A 
N=2,504 

Riva + aspirin vs. 
aspirin 

N (%) N (%) N (%) HR (95% 
CI) 

P 

MACE 126 
(5.1) 

149 
(6.0) 

174 
(6.9) 

0.72 
(0.57-0.90) 

0.005 

MI 51 
(2.0) 

56 
(2.3) 

67 
(2.7) 

0.76 
(0.53-1.09) 

- 

Stroke 25 
(1.0) 

43 
(1.7) 

47 
(1.9) 

0.54 
(0.33-0.87) 

- 

CV Death 64 
(2.6) 

66 
(2.7) 

78 
(3.1) 

0.82 
(0.59-1.14) 

- 



Net clinical benefit in PAD 

August 14, 2017 

Outcome R + A 
N=2,492 

R 
N=2,474 

A 
N=2,504 

Riva + aspirin vs. 
aspirin 

N (%) N 
(%) 

N (%) HR 
(95% CI) 

P 

Net Clinical 
Benefit 

169 (6.8) 207 (8.4) 234 (9.3) 0.72 
(0.59-0.87) 

0.0008 



MACE, MALE or Major Amputation 



• The need to improve long-term outcomes in pts with atherosclerotic 
vascular disease prompted a re-evaluation of the “dual pathway” 
concept : combining long-term antiplatelet and anticoagulant therapy. 

 
• When added to antiplatelet, low doses (2.5mg twice daily) of rivaroxaban 

(“vascular dose”) appear to improve outcomes (25% reduction in MACE 
and 20% reduction in mortality) while maintaining an acceptable bleeding 
risk. 
 

• The major driver was the large and consistent reductions in ischemic 
strokes with the combination of low-dose rivaroxaban plus aspirin 
compared with aspirin (HR, 0.51 [95% CI, 0.38-0.68]; P < .001). 

 
  
  
 
 

Summary  



• A history of prior stroke identifies patients with atherosclerosis who 
have large absolute stroke reductions if treated with rivaroxaban 
added to aspirin. 

 

• Patient with PAD including those with asymptomatic carotid artery 
stenosis ≥50% or post carotid revascularization derived similar benefit 
from adding vascular dose rivaroxaban to aspirin  

 

Summary  



Thank 
You 



MACE Bleeding 

Subgroup name Aspirin X+A RRR Aspirin X+A RRI 

Full COMPASS population 5.4% 4.1% 24% 1.9% 3.1% 70% 

CAD and PAD 8.4% 5.7% 33% 2.1% 3.0% 43% 

Documented PAD 7.1% 4.9% 31% 1.3% 2.6% 42% 

CAD + Heart Failure 7,9% 5,5% 22% 1.9% 2.6% 76% 

CAD – Heart Failure 4.9% 3.8% 22% 1.9% 3.3% 76% 

CAD + Moderate Renal 

Impairment 8.8% 6.5% 27% 2.9% 4.1% 41% 

Prior MI + Moderate Renal 

Impairment 9.8% 6.6% 33% 2.6% 4.0% 54% 

CAD - Moderate Renal 

Impairment 4.6% 3.5% 24% 1.6% 2.9% 80% 

CAD + Diabetes 7.0% 5.1% 28% 2.0% 3.3% 65% 

CAD - Diabetes 4.8% 3.6% 23% 1.9% 3.1% 67% 

CAD + Prior Stroke 11.9% 6.8% 42% 1.1% 3.6% 224% 
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Which CAD Patient Should Prioritize 
for Anti-Thrombotic Therapy? 



The Dual-Pathway Strategy 

 

Rothberg MB et al Ann Intern Med 2005; 143: 241–250 

A meta-analysis of 10 trials including 5,938 ACS pts assessed the risk vs. benefit of warfarin 

(INR > 2) plus aspirin vs. aspirin alone 



Oldgren J.  Et al. Eur Heart J 2011; 32: 2781–2789. 

The Dual-Pathway Strategy: Reinventing the Wheel 

 



Alexander et al N Engl J Med 2011; 365(8): 699−70 



HR=0.74  

(95% CI 0.65–0.86)  

p≤0.0001 
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Stroke, MI or CV death 

Connolly SJ et al. Lancet 2018;391:205–218. 

RRR: 26% 

ARR: 1.4% 

HR=0.79  

(95% CI 0.65–0.96) 

HR=0.66  

(95% CI 0.52–0.83) 

HR=0.82 

(95% CI 0.58–1.16)  

Aspirin 100 mg OD 

Rivaroxaban 2.5 mg BID + aspirin 100 mg OD 

COMPASS Demonstrated a Significant Reduction in MACE 

with Dual Pathway Inhibition in Patients with Chronic CAD 



COMPASS Is the First Antithrombotic in a Chronic CAD 

Population to Show a Mortality Benefit 
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HR=0.77 

(95% CI 0.65–0.90) 

p=0.0012 

RRR:  

23% 

All-cause mortality 

9%† 

Aspirin  

therapy2,3 

9% 

Lipid lowering 

(1 mmol/L)2,5 

14%‡ 

ACE 

inhibitor2,4 

23%§ 

Dual pathway inhibition 

with rivaroxaban vascular dose,  

2.5 mg BID, plus aspirin 

ARR:  

0.9% 

1. Connolly SJ et al. Lancet 2018;391:205–218; 2. Fox KAA et al. Eur Heart J 2018; doi:10.1093/eurheartj/ehy347; 3. ATT Collaboration. 

Lancet 2009; 373:1849–1860; 4. Dagenais GR et al. Lancet 2006;368:581–588; 5. CTT Collaboration. Lancet 2015;385:1397–1405. 



CAD [multi-vessel (≥2) CAD and/or prior MI]  

 `Vascular Dose` (2.5 mg bid) Rivaroxaban on top of ASA Is Indicated 

Atherosclerosis involving ≥ 2 vascular beds (PAD) 

 

 

  

CVS risk factors ≥ 2: 
• smoking 

• diabetes mellitus  

• renal dysfunction (eGFR <60 ml/min)  

• heart failure 

• non-lacunar ischemic stroke ≥1 month 

Age ≥ 65 years 

𝑌𝑒𝑠 𝑁𝑜 

𝑌𝑒𝑠 𝑁𝑜 

COMPASS Study Included Only Non-low Risk CAD Patients  


