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Abstract

Background

In patients with coronary or peripheral arterial disease, adding low dose rivaroxaban to
aspirin reduces cardiovascular events and mortality. Polypharmacy and multimorbidity are
frequent in such patients.

Aims

To analyze whether the benefits and risks of rivaroxaban plus aspirin varies in patients with
comorbidities and receiving multiple drugs.

Methods and results

We describe ischemic events (cardiovascular death, stroke, or myocardial infarction) and
major bleeding in participants from the randomised, double-blind ‘COMPASS study by
number of cardiovascular medications and concomitant medical ‘cenditions. We compared
event rates and hazard ratios (HR) for rivaroxaban plus“aspirin ' versus aspirin alone by the
number of medications and concomitant conditions, and tested for interaction between
polypharmacy or multimorbidity and the antithrombotic regimen.

The risk of ischemic events was higher in patients with more concomitant drugs (HR 1.7,
95%Cl 1.5-2.1 for >4 vs 0-2) and ‘withymore comorbidities (HR 2.3, 1.8-2.1 for >3 vs 0-1).
Multimorbidity, but not polypharmacy, was associated with a higher risk of major bleeding.
The relative efficacy, safety;"and net clinical benefit of rivaroxaban were not affected by the
number of drugsor,_comorbidities. Patients taking more concomitant medications derived
the largest absolute reduction in the net clinical outcome with added rivaroxaban (1.1% vs

0.4% reduction with >4 vs 0-2 cardiovascular drugs, NNT 91 vs 250).
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Conclusion
Adding low-dose rivaroxaban to aspirin resulted in benefits irrespective of the number of
concomitant drugs or comorbidities. Multiple comorbidities and/or polypharmacy should

not dissuade the addition of rivaroxaban to aspirin in otherwise eligible patients.
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Graphical abstract
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Introduction

The burden of cardiovascular disease remains high despite important advances in prevention
and treatment. Many pharmacological therapies reduce events in patients with known
cardiovascular disease, including lipid-lowering, antihypertensive, antidiabetic and
antithrombotic drugs, and guideline-recommended targets for low-density lipoprotein
cholesterol, blood pressure and HbA1C are increasingly rigorousl'a. As a result, patients with
known cardiovascular disease often require several drugs to reach these targets.

Furthermore, because risk factors for atherosclerosis (such as smoking, obesity,
hypercholesteremia, hypertension and diabetes) also predispose to. o6ther medical
conditions, patients with cardiovascular disease often have concomitant.medical conditions,
which may in turn necessitate additional pharmacotherapy4. Multimorbidity is also a marker

of frailty’.

The COMPASS study demonstrated that thedcombination of aspirin 100 mg once-daily with
rivaroxaban 2.5mg twice-daily reduced “major cardiovascular events and cardiovascular
mortality compared to aspirin alon€, with an increase in major bleedings®. Based on this
finding, the most recent. guidelines for patients with chronic coronary syndromes
recommend adding low-dose rivaroxaban (lla recommendation) in patients with high risk of
recurrent events,“and considering low-dose rivaroxaban (llb recommendation) in patients

even at maderate risk of ischemic events, provided that bleeding risk is low™.

Polypharmacy and multimorbidity are often considered barriers to add evidence-based

therapies, especially when they include a bleeding risk” 8, Physicians and patients may be
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more reluctant to add drugs in patients who are already taking several pills or who have
many comorbidities®, due to concern about the number of pills, about potential drug-drug
interactions and adverse events, and uncertainty whether the reported efficacy and safety

remain consistent in patients with polypharmacy and multimorbidity.

In this paper, we describe whether the efficacy and safety outcomes of intensified
antithrombotic therapy are affected by the concomitant intake of common cardiovascular
drug classes. We also investigated if the total number of concomitant cardiovascular_drugs
and of overall drugs impacted on the efficacy (reduction in ischemic events) and safety
outcomes (bleeding events) of participants in the COMPASS trial. Finally;“we explored the
effects of dual pathway inhibition on outcomes in patients based“on*the number of

comorbidities.

Methods

Trial participants and study design

This is a post-hoc subgroup analysis of theyCOMPASS study, a multicentre, double-blind,
randomized placebo-controlled trial,” compared aspirin alone, low-dose rivaroxaban with
aspirin, or rivaroxaban alone in patients with stable vascular disease. Additionally, patients
who were not treated with*a proton pump inhibitor (PPI) at baseline were randomized to
study PPI or placebo. " The COMPASS design10 and main results® have been published. In
short, COMPASS participants had CAD and/or PAD without requirements for therapeutic
anticoagulation or dual antiplatelet therapy. Patients with CAD under 65 years required
either at least two affected vascular beds, or at least two additional cardiovascular risk

factors (current smoking, diabetes mellitus, an estimated glomerular filtration rate [GFR] <60
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ml per minute, heart failure, or prior non-lacunar ischemic stroke). Main exclusion criteria
included heart failure with a known ejection fraction of <30%; severe renal insufficiency
(GFR <15ml/min), liver disease associated with coagulopathy, an ischemic stroke less than
one month prior to inclusion or any prior haemorrhagic stroke, a high bleeding risk, or non-
cardiovascular conditions deemed by the investigator to be associated with a poor
prognosis.

Participants were recruited from 602 hospitals, clinics, or community practices in 33
countries. The protocol was approved by institutional review boards in all participating

countries and written informed consent was obtained from all participants.

Demographic information

At the screening visit, patient demographic information and medical history were collected,
baseline measurements of in-office blood pressure, heightand weight were performed, and
serum creatinine and total cholesterol were measured. Validated health and quality of life

guestionnaires and diet and activity questionfaires,were collected at randomization.

Polypharmacy

At the randomization visit,“baseline use of drugs for cardiovascular conditions or
cardiovascular prevention was collected. This included lipid-lowering agents, beta blockers,
calcium-channel “blockers, diuretics, alpha blockers or other vasodilator, angiotensin-
converting-enzyme (ACE) inhibitor or angiotensin receptor blocker (ARB), and antidiabetic
agents. “Additionally, use of non-steroidal anti-inflammatory drugs (NSAIDs), selective
serotonin reuptake inhibitors (SSRI), and non-study protonpump inhibitors (PPI) was

collected at baseline, but no information on other drugs was available. Therefore, we
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analysed results by the number of cardiovascular drug categories for the primary analysis
and we report total number of drug categories as supplemental information. No information
on specific molecule or dosing was collected. Based on the distribution of number of
cardiovascular drugs, patients were categorized in four groups of roughly equal size for

further analysis.

Concomitant medical conditions

We collected information on the presence of concomitant medical conditions in the
following nine categories: cancer, gastro-intestinal disease, conditions assocCiated jwith
cardiometabolic risk, respiratory disease, renal and genitourinary disease,”liver disease,
neurocognitive disease, cardiovascular disease other than CAD or PAD, and“musculoskeletal
disease. We combined data from the screening and randomization assessment, the
functional questionnaires, and relevant follow-up events. that were associated with
underlying chronic conditions. Definitions of concomitant medical conditions are shown in
supplementary table S4. To avoid double-counting, we counted the number of affected
organ systems rather than the individual,number of conditions. Thus, for each category,

patients were counted once if theyshadiat least one diagnosis in this category.

Outcomes

We used prespecified outcome definitions as detailed in the COMPASS protocol. The primary
efficacy .outcome was the composite of myocardial infarction, stroke, or cardiovascular
death. The primary safety outcome was major bleeding defined as the composite of fatal
bleeding, symptomatic bleeding into a critical organ, surgical site bleeding requiring

reoperation, or requiring hospitalization (including presentation to an acute care facility
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without an overnight stay). A prespecified net clinical benefit outcome was the composite of
cardiovascular death, stroke, myocardial infarction, fatal bleeding, or symptomatic bleeding

into a critical organ™®.

Statistical analysis

We present baseline demographics in four categories of number of cardiovascular
medications and of concomitant medical conditions. Study outcomes were analysed based
on time to first event for the intention-to-treat population. Annualized event rates were
calculated as number of patients with an outcome per total number of patient-years of

follow-up.

Univariate Cox proportional hazards regression models were“used to compare study
outcomes according to number of cardiovascular medications; any medications, and number
of concomitant conditions. Stratified Cox proportional hazards models were used to
estimate hazard ratios (HR) and corresponding,.95% confidence intervals (Cl) for the
comparison of rivaroxaban plus aspiriny vs- aspirin alone in subgroups of number of
cardiovascular drugs and comorbidities 'with log-rank tests to evaluate significance. Strata
variable was treatment with_proton pump inhibitor (PPI) at baseline: not randomized to PPI,
randomized to active pantoprazole, randomized to pantoprazole placebo. The assumption of
proportional hazards was verified using plots of log of the negative log of survival function
against the log of time. Interaction between treatment with rivaroxaban/aspirin and use of
cardiovascular medications was tested using stratified Cox models fit to all patients. We
used Kaplan-Meier estimates of cumulative hazard to evaluate timing of the study outcomes

according to the number of either cardiovascular medications or comorbidities, and
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treatment with rivaroxaban and aspirin vs aspirin alone. As a sensitivity analysis, we
additionally calculated shrinkage estimators for the analysis. When comparing multiple
subgroups in a post-hoc analysis, shrinkage analysis takes into account the overall
population data to reduce the effect of random sampling effects within subgroups.
Therefore, shrinkage analysis provides better estimates of the true treatment effect.
Shrinkage estimates of the treatment effect were obtained via bayesian hierarchical
modeling analysis, considering the estimates from the subgroups that made up the overall
COMPASS population. The shrinkage analysis was performed using the “bayes-meta”
package in R version 3.5.1 (R Foundation for Statistical Computing), and all other analyses
were conducted using SAS version 9.4 (SAS Institute). All reported p valuesare two-sided.

There was no correction for multiple comparisons.

Role of funding source
The COMPASS trial was sponsored by Bayer<AG. The sponsor did not influence the analysis

plan, drafting of the manuscript or the-decision to submit for publication.

Results

Number,of "drugs and comorbidities: polypharmacy and multimorbidity are frequent in
patients'with atherosclerotic disease
Baseline information on concomitant cardiovascular drug use was available for all of the

27,395 individuals randomized in COMPASS, and information for any medication including
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prespecified non-cardiovascular drugs was available in 27,388 patients (99.97%). Mean
follow-up was 23 montbhs.

Figure 1 shows the distribution of number of cardiovascular medications (1A) and of number
of concomitant medical conditions (1B). On top of aspirin treatment and study drug, which
included rivaroxaban or placebo as well as — in a subset of patients — study PPl or placebo,
74.8% of patients took at least three additional cardiovascular drug classes, and 16.9% took
five or more cardiovascular drugs. When also including prespecified non-cardiovascular
medications, 82% of patients took at least 3 additional medications, and 11% of patients
received six or more drug categories per day. Concomitant medical conditions ‘were
frequent: 59.4% of participants had three or more concomitant medical. conditions, and
11.6% had five or more comorbidities.

Table 1 shows baseline characteristics by number of cardiovascular medications. As
expected, patients with higher numbers of cardiovascular-medications were more likely to
have other cardiovascular diseases of risk factors,’such jas heart failure, renal insufficiency,
peripheral artery disease, hypertension, and.diabetes. However, higher number of drugs was
not associated with age (p=0.15). Similarly,yoccurrence of cardiovascular risk factors was
higher in patients with more comorbid conditions (supplemental Table S1). Patients with
more non-cardiac comorbidities were more likely to also have heart failure or peripheral
arterial disease, while coronary artery disease was less frequent. Use of cardiovascular
medications was“higher in patients with more comorbidities, except for lipid-lowering

agents.
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Risk of stroke, myocardial, or cardiovascular death and risk of major bleeding by number of
drugs and comorbidities

Mean follow-up was 23 months. The risk of the primary endpoint increased with higher
number of cardiovascular drugs (Figure 2A). Compared with those with 0-2 cardiovascular
drugs, patients taking five or more had a 74% higher incidence rate of the combination of
stroke, myocardial infarction, or cardiovascular death (HR 1.74, 95%Cl 1.47-2.05, p<0.0001).
A similar increase in cardiovascular events, was found when also considering prespecified
non-cardiovascular medications (data not shown).

In contrast, the risk of major bleeding in the overall population did not-increase with the
number of cardiovascular medications (HR 1.17, 95%Cl 0.93-1.46 for. 02 vs 5 or more
cardiovascular medications). When including prespecified non-cardiovascular medications,
there was an increase in bleeding risk only in those patients taking five or more drugs as
compared to 0-2 drugs (HR 1.31, 95%Cl 1.05-1.63).

A higher number of comorbidities was associated with an increased risk for both the primary
efficacy outcome and for major bleeding. Compared to patients with 0-1 comorbidities,
patients with 4 or more comaorbidities had more than a twofold higher risk of stroke,
myocardial infarction, or cardiovascular death (HR 2.45, 95%Cl 2.01-2.99, p<0.0001) and of
major bleeding (HR 2.34, 95%Cl 1.79-2.06, p<0.0001) (Figure 2B). Kaplan-Meier curves of the
primary efficacy and safety outcome in relation to the number of concomitant drugs and

comorbidities‘are shown in Figure 3.
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Efficacy of the combination of rivaroxaban and aspirin compared with aspirin alone by
number of drugs and comorbidities

Rates of the primary efficacy endpoint increased with higher number of concomitant
cardiovascular medications and with more comorbidities in aspirin-treated patients as well
as in rivaroxaban-treated patients. However, the efficacy of adding rivaroxaban to aspirin
was not affected by the number of cardiovascular drugs (p for interaction 0.58) or the
number of comorbidities (p for interaction 0.58) (Figure 4).

Regardless of the number of drugs, event rates were lower in patients receivingivaroxaban
plus aspirin compared with aspirin alone with a 20 to 30% relative risk redtction, consistent
with the overall COMPASS results (Figure 4A). Because of the higher absolute event rate, the
absolute reduction was highest in patients with the highest number. of cardiovascular drugs
(1.3%/yr ARR in patients with >5 vs 0.4%/yr ARR in patiefts.with 0-2 drugs) (Table 2, Figure
5A). This translates into a number needed to treat,(NNT) of 77 in patients five or more vs
250 in patients taking 0-2 cardiovascular drugs. The’'number of comorbidities did not affect
the absolute risk reduction (0.7%/yr ARR'in patients with 0-1 as well as in patients with 4-8
comorbidities, NNT 142). Additionally; 'shrinkage estimates confirmed that the effect of
adding low-dose rivaroxaban to aspirin were consistent within each subgroup of number of

cardiovascular medications (Table 2).

Safety and.netclinical benefit of the combination of rivaroxaban and aspirin compared with
aspirin dlene by number of drugs and comorbidities
Rates of major bleeding were higher in patients who received rivaroxaban on top of aspirin,

without an interaction between number of cardiovascular drugs and bleeding risk (p for
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interaction 0.55) and the number of comorbidities and bleeding risk (p for interaction 0.64)
(Figures 3B and 4B)

The relative reduction in the prespecified net clinical outcome was also independent of the
number of drugs and the number of comorbidities (p for interaction 0.80 and 0.48,
respectively). There was a larger absolute reduction in the net clinical outcome in patients
with the highest number of drugs (1.1% ARR in patients with 25 vs 0.4% ARR in patients with

0-2 cardiovascular drugs, NNT of 91 vs 250) (Table 2, Figure 5B).

Effect of types of cardiovascular medication on the efficacy and safety rivaroxaban

In a non-adjusted analysis, there was no interaction between any individual category of
cardiovascular medication and the relative efficacy of rivaroxaban plus aspirin vs aspirin
alone. However, use of NSAIDs was associated with a more pronounced increase in major
bleeding (HR of 3.9, 95%Cl 1.7-8.8 in patients with NSAIDs;wvs 1.6, 95%Cl 1.3-2.0 in patients
without NSAIDs) with a p value for interaction bordering on significance (p interaction =
0.05). Conversely, use of diuretics was associatedwith a lower increase in bleeding risk.
There was no suggestion of higher crude\bleeding rates in patients treated with selective
serotonin reuptake inhibitors (SSRI); and no interaction between SSRI use and the relative

safety of rivaroxaban on top.ofaspirin (Supplemental Table S2)

Effect of types of comorbidities on the efficacy and safety of rivaroxaban
As shown in"Supplemental Table S3, there was no interaction between individual types of
comorbidities and the relative efficacy of safety of rivaroxaban plus aspirin vs aspirin alone,

with'the exception of a statistically significant interaction in cancer patients where there was
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a higher rate of the primary efficacy outcome in patients treated with rivaroxaban on top of

aspirin.

Discussion

Adding twice daily low-dose rivaroxaban on top of aspirin reduces ischemic events and all-
cause mortality in patients with coronary and/or peripheral artery disease®. Because this
reduction in mortality and non-fatal thromboembolic events comes at the cost of a_higher
pill burden (two additional pills per day) and an increase in the risk of major, but not fatal,
bleeding, physicians should take into account the patients’ individual risk.of ischemic and
bleeding events when considering whether to add low-dose rivaroxaban’. “The number and
type of concomitant drugs and the number of concomitant medical conditions are often

considered as additional risk factors for ischemic as well as-bleeding events.

Our study confirms that in patients with<stableatherosclerotic disease, polypharmacy
(defined as at least five pills) and multimorbidity are very frequent. This corroborates

previous studies in patients with atherosclerotic disease or other cardiovascular conditions®.

In this analysis, we demonstrate that the efficacy and the safety of low-dose rivaroxaban
added to aspirin\issconsistent regardless of the types or the number of cardiovascular drugs
that patients are already taking and of the number of comorbidities. Notably, the risk for
cardiovascular events (myocardial infarction, stroke, or cardiovascular death) increased with
increasing number of concomitant drugs at baseline as well as with more comorbidities. In

contrast, bleeding risk, which is often a concern in frailer patients, did not increase with

120Z AInr 1 uo Jasn sauelqi] uaAna] NY Aq 6081 L£9/0S09eAd/dAdlya/c60 1L 0L /1op/ajo1e-aoueApe/dadlys/wod-dno-olwapede)/:sdiy woly papeojumoq



higher number of concomitant cardiovascular drugs but was higher in multimorbid patients.
Thus, our analysis shows the highest absolute reduction in net clinical outcomes in the

patient group with the highest number of concomitant baseline drugs.

In an exploratory, non-adjusted analysis, individual classes of cardiovascular drugs did not
affect the relative efficacy or safety of rivaroxaban, with the potential exception of NSAIDs,
for which the p value for interaction was borderline significant (p=0.05). Although this
finding should be interpreted with caution because it represents a subgroup analysis, prior
studies have also found that the use of NSAID was associated higher rates of major
bIeeding”. Therefore, when considering intensified antithrombotic therapies, physicians
should be aware of the bleeding risk associated with chronic NSAID use. A separate,
previously published analysis of the randomization between ‘placebo and proton pump
inhibitor (PPI) in the COMPASS study found no interaction=between NSAID use and bleeding
in patients randomized to PPl compared to placebo. In contrast, we did not observe an
increased bleeding risk in patients treated with seléctive serotonin reuptake inhibitors, as

had been reported in other studies.

While our findings are informative for patients and physicians, our study has several
limitations. Our analysis was“a not pre-defined post-hoc secondary analysis of a randomized
trial. Details on™eoncomitant drug use in the COMPASS trial were limited as only
cardiovasculardrugs, PPI, and NSAIDS were systematically collected. We only had baseline
information on drug prescriptions and were not able to correct for changes in the treatment
during the trial. However, most cardiovascular drugs as well as the prespecified non-

cardiovascular drugs are chronic therapies that often persist over years. Importantly, no
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information is available on true adherence, dose, and frequency of concomitant
medications. However, this is reflective of real-world practice where discrepancies between
prescribed therapy and effectively used therapy may exist.

In the COMPASS study, there was detailed information on cardiovascular medication at
baseline, but only a few categories of non-cardiovascular medication were captured. Thus,
our data are likely to underestimate the actual number of drugs used in patients and the
occurrence of polypharmacy.

It is uncertain to which extent more detailed information on non-cardiovascular drugs.would
affect our findings. In order to gather information on non-cardiovascular conditiohs that-may
require chronic pharmacotherapy, we also reported outcomes by “the number of
comorbidities. Both the number of medications and the number of concomitant medical
conditions are often considered to be markers of frailty, and concepts of polypharmacy and
multimorbidity are closely linked; patients with more non=cardiovascular diseases are more
likely to require more types of medical treatment. Therefore, number of (cardiovascular)
medications and the number of comorbidities give’complementary information about the
severity of the patients underlying risk factor status, extent of the cardiovascular disease,
and non-cardiovascular conditionsyThis is illustrated by a comparable increase in the risk of
cardiovascular death and cardiovascular events with increasing number of medications as
well as comorbidities.

Severe comorbidities. (severe renal insufficiency, severe liver disease and diseases with
expected poor-short-term prognosis) were excluded, as well as any condition expected to
lead to an unacceptable bleeding risk. Therefore, our findings may not apply to patients with

very'severe comorbidities.
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There are two implications of our finding. First, our analysis confirms that a large proportion
of stable vascular patients take a high number of (cardiovascular) drugs and suffer from
multiple comorbidities. Because compliance and persistence with prescribed drugs is
different in clinical trials as compared to clinical practice’?, measures to ensure patient’s
adherence to the therapy will be needed. One option to reduce pill burden is combination

therapies (poly-pill), which are currently also being evaluated in clinical trials***°.

Secondly, the relative efficacy, safety, and net clinical benefit of adding low-dose
rivaroxaban to aspirin in patients with stable vascular diseases were not affected by the
number of cardiovascular drugs nor by the number of comorbidities. Hence, a high number
of pills or a complex medical history should by itself not discourage physicians and patients
to add extra therapies, as patients with greater number of cardievascular drugs had the

largest absolute benefit from intensified antithrombotic therapy.

Conclusion

In conclusion, patients receiving multiple drugs and with multimorbidity have a higher risk of
cardiovascular events. However, the efficacy, safety, and net clinical benefit of adding low-
dose rivaroxaban to aspirin‘in patients with stable vascular diseases were not affected by the
number of drugs or comorbidities. The presence of multiple comorbidities or the need for
several drugs should "not dissuade the addition of low-dose rivaroxaban to aspirin in

otherwise eligible patients.
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Table 1. Baseline characteristics by number of cardiovascular medications

Number of cardiovascular medications

0-2 3 4 5-7
P value
(N=6883)  (N=8774) (N=7116) (N=4622)

Age (yr) 68.3+8.1  68.2+7.8  68.2+7.9  68.1%7.9 0.15
Female sex 1493 (21.7) 1774 (20.2) 1616 (22.7) 1137 (24.6)  <0.0001
Body-mass index (kg/m?) 27.0+4.3 28.0+4.4 28.8+4.7 30.2+5.2 <0.0001
Systolic blood pressure (mm Hg) 135+17 13517 136+18 138+18 <0.0001
Diastolic blood pressure (mm Hg) 78110 78+10 77£10 77110 <0.0001
Total cholesterol (mg/dl) 78.2+9.9 77.8+9.8 775+10.1  77.3+10.3 <0.0001
Current smoker 1652 (24.0) 1895 (21.6) 1471 (20.7) 849(18.4) <0.0001
Hypertension 3895 (56.6) 6565 (74.8) 5953 (83.7) 4219 (91.3)  <0.0001
Diabetes 1278 (18.6) 2187 (24.9) 3389 (47.6) 3487 (75.4)  <0.0001
Physical activity (min/wk) 158742567 156142422 144542159 138942195  <0.0001
Previous stroke 209 (3.0) 286 (3.3) 286 (4.0) 251 (5.4) <0.0001
Previous myocardial infarction 3639 (52.9) 5749 (65.5) 4730 (66.5) 2910 (63.0)  <0.0001
Heart failure 907 (13.2) 1769 (20.2) 1777 (25.0) 1449 (31.4)  <0.0001
Coronary artery disease 5632 (81.8) 8184 (93.3) 6662 (93.6) 4346 (94.0) <0.0001
Peripheral arterial disease 2185(31.7) 2026 (23.1) 1824 (25.6) 1435 (31.0) <0.0001
Estimated GFR

<30 ml/min 38 (0.6) 54 (0.6) 56 (0.8) 95 (2.1) <0.0001

30 to <60 ml/min 1226 (17.8) 1752 (20.0) 1721 (24.2) 1334(28.9)  <0.0001

>60 ml/min 5618 (81.6) 6966 (79.4) 5335 (75.0) 3192 (69.1)  <0.0001
Race

White 3843 (55.8) 5560 (63.4) 4586 (64.4) 3038 (65.7)  <0.0001

Black 46 (0.7) 69 (0.8) 71 (1.0) 76 (1.6) <0.0001

Asian 1400 (20.3) 1288 (14.7) 995(14.0) 586(12.7)  <0.0001

Other 1594 (23.2) 1857 (21.2) 1464 (20.6) 922(19.9)  <0.0001
Geographic region

North America 946 (13.7) 1262 (14.4) 1028 (14.4) 682 (14.8) 0.44

South America 1663 (24.2) 1966 (22.4) 1582 (22.2) 933(20.2)  <0.0001

Western Europe, Israel, Australia, or South Africa 2284 (33.2) 2906 (33.1) 2119 (29.8) 1246 (27.0) <0.0001

Eastern Europe 654 (9.5) 1442 (16.4) 1491 (21.0) 1236 (26.7) <0.0001
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Number of cardiovascular medications

0-2 3 4 5-7
P value
(N=6883)  (N=8774)  (N=7116)  (N=4622)

Asia-Pacific 1336 (19.4) 1198 (13.7) 896 (12.6) 525 (11.4) <0.0001
Cardiovascular medications

Lipid-lowering agent 4976 (72.3) 8211 (93.6) 6860 (96.4) 4554 (98.5) <0.0001

Beta blocker 2439 (35.4) 6475 (73.8) 6001 (84.3) 4269 (92.4)  <0.0001

Calcium-channel blocker 592 (8.6) 1390 (15.8) 2359 (33.2) 2928 (63.3) <0.0001

Diuretic 304 (4.4) 1326 (15.1) 3038 (42.7) 3471(75.1)  <0.0001

Alpha blocker or other vasodilator 219 (3.2) 644 (7.3) 1040 (14.6) 1534 (33.2) <0.0001

ACE inhibitor or ARB 2249 (32.7) 6705 (76.4) 6196 (87.1) 4368 (94.5)  <0.0001

Hypoglycemic agent 702 (10.2) 1571 (17.9) 2970 (41.7) 3312 (71.7) <0.0001
Other medications

NSAID 392 (5.7) 433 (4.9) 358 (5.0) 287 (6.2) 0.005

SSRI 233 (3.4) 295 (3.4) 26873.8) 233 (5.0) <0.0001

Non-study PPI 2224 (32.3) 3085 (35.2) 2674 (37.6) 1815(39.3)  <0.0001

For continuous variables, plus-minus values are mean + standard deviation. For categorical variables, frequency (percent) are

shown. P value is from the Wilcoxon 2-sample test for continuous variables,-and.Rearson chi-square test for categorical

variables. GFR: glomerular filtration rate. ACE: angiotensin converting'enzyme. ARB: angiotensin-receptor blocker.

NSAID: non-steroidal anti-inflammatory drugs. SSRI: selective serotoninyretptake inhibitor. PPI: proton pump inhibitor.
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Table 2. Effect of antithrombotic therapies by number of cardiovascular medications and

number of comorbidities

Rivaroxaban plus Aspirin Aspirin Alone Rivaroxaban plus Aspirin vs. Shrinkage
(N=9152) (N=9126) Aspirin Alone Estimates
No. of first No. of first P value
Annual Annual
events / events / Hazard Ratio for Hazard Ratio
rate, rate, P value
patients patients (95% CI) interactio (95% CI)
%lyr %lyr
(%) (%) n
Primary efficacy outcome:
CV death, stroke, or myocardial infarction
Number of cardiovascular medications 0.58
0-2 7312327 (3.1) 1.7 90/2256 (4.0) 21 0.80(0.58-1.08) 0.15 0.77 (0.60-0.96)
3 109/2943 (3.7) 1.9  153/2935(5.2) 2.7 0.71(0.56-0.91)  0.006 0.73 (0.60-0.88)
4 118/2384 (4.9) 2.6  135/2357(5.7) 3.0 0.85(0.66-1.09) 0.19 0.80 (0.64-0.97)
5-7 79/1498 (5.3) 2.7  118/1578(7.5) 40 0.67(0.50-0.89) 0.005 0.72 (0.56-0.88)
Number of comorbidities 0.58
0-1 30/1377 (2.2) 1.2 50/1414 (35) 19 0.61(0.39-0.96) 0.03 0.71 (0.48-0.91)
2 61 /2264 (2.7) 14  90/2318(3.9) 21 0.70(0.51-0.97)  0.03 0.73 (0.56-0.92)
3 108/2652 (4.1) 2.2 145/2577(56) 3.0 0.72(0.56-0.92)  0.01 0.73 (0.58-0.88)
4-8 180/2859 (6.3) 3.2  211/2817(7.5) 39 0.83(0.68-1.01) 0.06 0.79 (0.65-0.94)
Primary safety outcome:
Major bleeding
Number of cardiovascular medications 0.55
0-2 7112327 (3.1) 1.7 40/ 2256 (1.8) 09 1.77(1.20-2.61) 0.003 1.73 (1.26-2.26)
3 89 /2943 (3.0) 16  47/2935(1.6) 0.8 1.92(1.35-2.73) 0.0002 1.80 (1.31-2.33)
4 79/2384(3.3) 1.7  44/2357(1.9) 1.0  1.76(1.22-2.55)  0.002 1.74 (1.27-2.26)
5-7 49/1498 (3.3) 1.7  39/1578 (2.5) 1.3  1.30(0.85-1.97) 0.23 1.55 (1.01-2.05)
Number of comorbidities 0.64
0-1 30/1377 (2.2) 1.2 13/1414(0.9) 0.5 2.47(1.28-4.73)  0.005 1.94 (1.18-2.94)
2 54/2264 (2.4) 13  36/2318 (16) 0.8 1.54(1.01-2.35)  0.04 1.67 (1.15-2.20)
3 82/2652(3.1) 1.7  44/2577(L7) 0.9 1.81(1.25-2.61) 0.001 1.77 (1.28-2.29)
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Rivaroxaban plus Aspirin Aspirin Alone Rivaroxaban plus Aspirin vs. Shrinkage
(N=9152) (N=9126) Aspirin Alone Estimates
No. of first No. of first P value
Annual Annual
events / events / Hazard Ratio for Hazard Ratio
rate, rate, P value
patients patients (95% CI) interactio (95% CI)
%lyr %lyr
(%) (%) n
4-8  122/2859 (43) 22  77/2817(2.7) 14 157(1.18-2.08) 0.002 1.65 (1.24-2.05)
Net clinical benefit outcome:
CV death, stroke, myocardial infarction, fatal bleeding, or symptomatic bleeding into
critical organ
Number of cardiovascular medications 0.80
0-2 8712327 (3.7) 2.0 100/2256 (4.4) 24 0.85(0.64-1.14) 0.28 0.82 (0.66-1.00)
3 12472943 (4.2) 2.2  161/2935(5.5) 29 0.77(0.61-0.97) 0.03 0.79 (0.65-0.93)
4 130/2384 (5.5) 2.9  149/2357 (6.3) 3.3 0.85(0.67-1.07) 0.17 0.82 (0.68-0.99)
5-7 90/ 1498 (6.0) 3.1 124/1578(7.9) 42 0.73(0.55-0.95) 0.02 0.78 (0.62-0.94)
Number of comorbidities 0.48
0-1 37/1377(2.7) 14  53/1414 (3.7) 20 0.71(0.46-1.08) 0.10 0.76 (0.54-0.97)
2 69 / 2264 (3.0) 1.6  105/2318 (4.5) 2.4  0.68(0.50-0.92) 0.01 0.74 (0.56-0.92)
3 120/2652 (45) 2.4  150/2577 (5.8) 3.1 0.77(0.61-0.98) 0.03 0.78 (0.63-0.93)
4-8  205/2859(7.2) 37 226/2817(8.0) 42 0.88(0.73-1.06) 0.19 0.84 (0.71-1.00)

CV: cardiovascular
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Figure 1. Distribution of number of cardiovascular (CV) medications (A) and number of

concomitant medical conditions (B). Total number of patients is 27,395
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Figure 2. Outcomes by number of cardiovascular (CV) medications (A) and by number

of concomitant medical conditions (B) in the overall study population

Clincal outcomes by number of CV medications
overall study population
(hazard ratio, 95% CI)
EFFICACY: STROKE, M|, CV DEATH
0-2 (reference)

3 ——
4 ——
57 —

SAFETY: MAJOR BLEEDING

0-2 (reference) ¢

3 —s—
4 H——
57 H—a—
A 0.0 0.5 1.0 1.5 2.0

Clincal outcomes by n° of concomitant medical conditions
in the overall study population (hazard ratio, 95% CI)

EFFICACY: STROKE, MI, CV DEATH l

0-1 (reference)

2 Ha—
3 =
24 —a—

SAFETY: MAJOR BLEEDING

0-1 (reference) | |
2 ——
3 —a—
24 —a—
B 0 1 2 3 4

120Z AInr 1 uo Jasn sauelqi] uaAna] NY Aq 6081 L£9/0S09eAd/dAdlya/c60 1L 0L /1op/ajo1e-aoueApe/dadlys/wod-dno-olwapede)/:sdiy woly papeojumoq



Figure 3. Kaplan-Meier curves of primary efficacy outcome (A) and major bleeding (B)
by number of cardiovascular (CV) medications, any medications, and number of

concomitant medical conditions in the overall study population
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Figure 4. Effect of antithrombotic therapy by number of cardiovascular (CV) medications (A)

and by number of comorbidities (B) (relative effect, hazard ratios and 95% CI)
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Clincal outcomes by antitrombotic treatment
by number of concomitant medical conditions
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Figure 5. Absolute event rates by antithrombotic treatment by number of cardiovascular (CV)

medications (A) and by number of comorbidities (B).
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