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ABSTRACT
Objective In patients with chronic coronary or 
peripheral artery disease enrolled in the Cardiovascular 
Outcomes for People Using Anticoagulation Strategies 
trial, randomised antithrombotic treatments were 
stopped after a median follow- up of 23 months because 
of benefits of the combination of rivaroxaban 2.5 mg two 
times per day and aspirin 100 mg once daily compared 
with aspirin 100 mg once daily. We assessed the effect 
of switching to non- study aspirin at the time of early 
stopping.
Methods Incident composite of myocardial infarction, 
stroke or cardiovascular death was estimated per 
100 person- years (py) during randomised treatment 
(n=18 278) and after study treatment discontinuation to 
non- study aspirin (n=14 068).
Results During randomised treatment, the combination 
compared with aspirin reduced the composite (2.2 vs 
2.9/100 py, HR: 0.76, 95% CI 0.66 to 0.86), stroke 
(0.5 vs 0.8/100 py, HR: 0.58, 95% CI 0.44 to 0.76) 
and cardiovascular death (0.9 vs 1.2/100 py, HR: 0.78, 
95% CI 0.64 to 0.96). During 1.02 years after early 
stopping, participants originally randomised to the 
combination compared with those randomised to aspirin 
had similar rates of the composite (2.1 vs 2.0/100 py, 
HR: 1.08, 95% CI 0.84 to 1.39) and cardiovascular death 
(1.0 vs 0.8/100 py, HR: 1.26, 95% CI 0.85 to 1.86) but 
higher stroke rate (0.7 vs 0.4/100 py, HR: 1.74, 95% CI 
1.05 to 2.87) including a significant increase in ischaemic 
stroke during the first 6 months after switching to non- 
study aspirin.
Conclusion Discontinuing study rivaroxaban and 
aspirin to non- study aspirin was associated with the loss 
of cardiovascular benefits and a stroke excess.
Trial registration number NCT01776424.

INTRODUCTION
Discontinuation of effective antithrombotic ther-
apies such as aspirin in chronic coronary artery 
disease (CAD) or anticoagulants in atrial fibrilla-
tion is associated with increased risk of cardiovas-
cular (CV) events due to the loss of their protective 
effect.1 2 In the Cardiovascular Outcomes for People 
Using Anticoagulation Strategies (COMPASS) trial 
involving 27 395 participants with chronic CAD or 
peripheral artery disease (PAD), the combination of 

low- dose rivaroxaban 2.5 mg two times per day and 
aspirin 100 mg once daily compared with aspirin 
100 mg once daily reduced the risk of the primary 
outcome, a composite of myocardial infarction (MI), 
stroke or CV death by 24%, including a 42% reduc-
tion in stroke and a 22% reduction in CV death. 
Although the combination compared with aspirin 
alone increased major bleeding (3.1 vs 1.9%), the 
rate of the net benefit of the main outcome was 
reduced but remained statistically significant (4.7% 
vs 5.9%)3; it is noteworthy that the excess of major 
bleeding occurred during the first year after rando-
misation without statistically significant difference 
between the two randomised groups in the subse-
quent years.4 There was also a 47% reduction in risk 
of major adverse limb events and an 18% reduction 
in mortality.3 5 Rivaroxaban 5.0 mg two times per 
day compared with aspirin 100 mg once daily did 
not significantly reduce the primary outcome.3 The 
COMPASS trial was expected to last 3–4 years but 
was stopped early at the recommendation of the inde-
pendent Data Safety Monitoring Board after a median 
follow- up of 23 months owing to evidence that the 
combination of low- dose rivaroxaban and aspirin 
was clearly beneficial. Given that the combined rivar-
oxaban 2.5 two times per day and low dose aspirin 
had not been approved for clinical use, it was neces-
sary to obtain regulatory and ethics approvals before 
making the treatment available to study participants. 
Therefore, at the end of the trial, all participants were 
requested to switch to non- study low- dose aspirin 
once daily while awaiting regulatory approval.

We hypothesised that COMPASS trial partici-
pants who continued randomised antithrombotic 
treatment until the early stopping visit and discon-
tinued study treatment with combination of rivar-
oxaban and aspirin to non- study aspirin compared 
with those who were randomised to aspirin would 
be at a greater CV risk. To verify this hypothesis, we 
assessed the rates of MI, stroke or CV death during 
randomised treatment and after switching to non- 
study aspirin at the time of early stopping of the 
antithrombotic arms of the trial.

METHODS
Study design and population
The trial design, population and main results have 
been previously reported.3–7 In brief, COMPASS was 
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a 3 by 2 partial factorial, multicentre, double- blind, randomised, 
placebo- controlled trial done in 27 395 men and women with 
chronic CAD or PAD. In addition to the randomised comparison 
between the combination of rivaroxaban 2.5 mg two times per 
day and aspirin 100 mg once daily or rivaroxaban 5.0 mg two 
times per day and aspirin 100 mg once daily, the COMPASS trial 
investigators randomised 17 598 of the 27 395 participants to 
either pantoprazole 40 mg once daily or matched placebo once 
daily. The 9117 participants randomised to rivaroxaban 5.0 mg 
two times per day were excluded from this report because this 
treatment did not reduce the primary outcome. The COMPASS 
study protocol had been approved by Ethics Committees at 
all participating sites, and all participants provided written 
informed consent.

Discontinuation of rivaroxaban and follow-up
In January 2017, the independent Data and Safety Monitoring 
Board recommended that the antithrombotic arms of the study 
be discontinued early because of clear benefit of the combina-
tion of rivaroxaban and aspirin compared with aspirin alone.8 
This recommendation was accepted by the COMPASS Steering 
Committee and the sponsor on 6 February 2017. Between 6 
February and 18 July 2017, all participants attended a close- out 
visit where they were informed of the study results, told to stop 
the rivaroxaban and aspirin trial medications and to switch to 
non- study aspirin at a dose of 75–100 mg once daily.

One month after the rivaroxaban/aspirin close- out visit, a 
questionnaire eliciting clinical events was administered by tele-
phone to all participants. Participants enrolled in the proton 
pump inhibitor (PPI) arms of the COMPASS trial continued to 
attend study visits every 6 months as per protocol until August 
2018. Finally, following regulatory agency and ethics approvals 
of the combination of rivaroxaban and aspirin in each country, 
all participants were invited to participate in the long- term open- 
label extension (LTOLE) study during which they would receive 
the combination of rivaroxaban 2.5 mg two times per day and 
low- dose aspirin once daily until such time that this regimen was 
commercially available or for a maximum of 3 years, whichever 
occurred first. All participants consenting to LTOLE under-
went clinical re- evaluation prior to starting open- label rivarox-
aban 2.5 mg two times per day plus aspirin 100 mg once daily. 
Thus, follow- up for the current analyses began at the time of 
early stopping of randomised antithrombotic treatments and 
continued until last contact, at the time of the 1 month question-
naire, the final PPI follow- up at the end of August 2018 or the 
start of the LTOLE open- label study, whichever occurred first 
(online supplemental figure 1). Because our focus was on the 
potential impact of switching to non- study aspirin at the time 
of early stopping of randomised antithrombotic treatments, 
we excluded from these analyses participants who had already 
discontinued antithrombotic study medications prior to the early 
stopping visit.

Outcomes
The main outcome of interest was the composite of MI, stroke 
or CV death and its individual components, as well as acute limb 
ischaemia and limb amputation for vascular reasons. Outcomes 
were collected on standardised event forms with supportive 
documentation and were verified using a computer- programmed 
algorithm. A central adjudication committee reviewed and adju-
dicated the event if the algorithm did not confirm the event. 
Five events occurring while participants were on the non- study 
aspirin were received a few days after the LTOLE initiation visit 

and were accepted based on the diagnosis of the local principal 
investigators. All hospitalisations and revascularisations were 
recorded.

Statistical analyses
Categorical variables are reported as count and percentages 
and compared using Pearson χ2 tests. Continuous variables are 
reported as mean and SD or median and IQR and compared 
with two- sample t- test or Wilcoxon two- sample test as appro-
priate. All outcomes occurring from the time of early stopping of 
study antithrombotic treatments until last contact (at the time of 
the 1 month questionnaire, the final PPI follow- up at the end of 
August 2018 or the start of the LTOLE open- label study, which-
ever occurred first) were included in the analysis. Time- to- event 
was expressed in days with the first day corresponding to either 
the day of randomisation or the day of early stopping depending 
on the analysis and ending at time of an outcome event or the 
last contact. Incidence rates were estimated as the number of first 
events per 100 person- years (py). Kaplan- Meier estimates were 
used to estimate cumulative risks over time. Cox proportional 
hazard models (stratified according to PPI randomisation: not 
randomly assigned to a PPI, pantoprazole 40 mg, pantoprazole- 
matched placebo) were used to estimate HRs and corresponding 
95% CIs, and comparisons between the combined rivaroxaban 
and aspirin group and the aspirin control group were performed 
by stratified log- rank tests. Landmark analyses were done for 
two time periods: time of early stopping to 6 months post early 
stopping and from 6 months post early stopping to the last 
contact post early stopping. Competing risk analyses of non- CV 
death for the composite outcome and CV death, and all- cause 
mortality for MI and stroke were done according to Fine- Gray 
subdistribution hazard models.9 The statistical software used was 
SAS V.9.4 (SAS Institute Inc, Cary, North Carolina, USA).

RESULTS
Study population and baseline characteristics
Of the 18 278 randomised participants to the combination or 
aspirin alone followed during the COMPASS trial, 772 died, 
2632 permanently discontinued the study medications because 
of events, side effects, procedural interventions or use of open- 
label anticoagulants, 46 withdrew their consent, 8 were lost to 
follow- up and 10 had no follow- up after the early stopping visit 
(online supplemental figure 2 and online supplemental table 1). 
Of the remaining 14 810 participants, the 14 068 who switched 
to non- study aspirin 75–100 mg once daily and had at least 
one contact after the early stopping visit constitute the study 
population: 7027 were in the group originally randomised to 
the combination of rivaroxaban and aspirin (4579 (65.2%) of 
these were followed every 6 months in the PPI study arm) and 
7041 in the group originally randomised to aspirin alone (4539 
(64.5%) of these were followed every 6 months in the PPI study 
arm). Table 1 describes their baseline characteristics at study 
entry. The mean age of the participants was 67.9 years and 22% 
were women. There were no significant differences in the clin-
ical characteristics between the two study groups except for a 
slightly higher intake of non- steroid anti- inflammatory drug in 
the combination group.

Outcomes during randomised treatment
As previously reported in the main results paper, the combina-
tion of rivaroxaban and aspirin compared with aspirin reduced 
MI, stroke or CV death by 24% (2.2 vs 2.9/100 py, HR: 0.76, 
95% CI 0.66 to 0.86), stroke by 42% (0.5 vs 0.8/100 py, HR: 
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0.58, 95% CI 0.44 to 0.76) and CV death by 22% (0.9 vs 1.2/100 
py, HR: 0.78, 95% CI 0.64 to 0.96), with no significant reduc-
tion in MI (1.0 vs 1.1/100 py, HR: 0.86, 95% CI 0.70 to 1.05).

Outcomes after switching to non-study aspirin
Figure 1 and table 2 present the outcomes in participants who 
continued taking study antithrombotic treatment until early 
stopping, switched to non- study aspirin and were followed until 
last contact, a median (25th and 75th percentile) of 1.02 (0.74 
and 1.11) years. During this period, the composite outcome 
occurred in 240 participants: MI in 95, stroke in 66 (95% non- 
haemorrhagic strokes) and CV death in 102. Acute limb ischaemia 
occurred in 15 participants and limb amputation for vascular 

cause in nine participants. Participants originally randomised 
to the combination compared with those randomised to aspirin 
alone had similar rates of MI, stroke or CV death, MI and CV 
death but higher rates of stroke, although the ischaemic stroke 
excess did not reach statistical significance (table 2). Rates of 
acute limb ischaemia and amputation for vascular causes were 
similar. There was no difference in major bleeding between the 
two groups.

During the first month after switching to non- study aspirin 
the event rates were very low; the composite outcome occurred 
in only 10 (0.1%) of the participants in the combined medica-
tion group and in 8 (0.1%) of the aspirin group. Most of the 
excess strokes in the participants in the combine treatment group 

Table 1 Baseline characteristics by randomised treatment groups of participants who continued study antithrombotic treatments until early 
stopping and then switched to non- study aspirin

Overall (n=14 068)
Rivaroxaban 2.5 mg two times per day 
plus aspirin 100 mg od (n=7027) Aspirin 100 mg od (n=7041) P value

Age, years 67.9 (7.9) 67.8 (7.9) 67.9 (7.9) 0.47

Women, n (%) 3123 (22.2) 1597 (22.7) 1526 (21.7) 0.13

Blood pressure, mm Hg

  Systolic 135.3 (17.3) 135.2 (17.3) 135.3 (17.3) 0.73

  Diastolic 77.7 (9.9) 77.6 (9.8) 77.7 (9.9) 0.45

Cholesterol, mmol/L (IQR) 4.03 (3.48–4.76) 4.03 (3.48–4.76) 4.03 (3.48–4.73) 0.89

Tobacco use, n (%) 3067 (21.8) 1551 (22.1) 1516 (21.5) 0.44

Hypertension, n (%) 10 578 (75.2) 5303 (75.5) 5275 (74.9) 0.45

Diabetes, n (%) 5199 (37.0) 2587 (36.8) 2612 (37.1) 0.73

Prior stroke, n (%) 502 (3.6) 261 (3.7) 241 (3.4) 0.35

Prior MI, n (%) 8859 (63.0) 4384 (62.4) 4475 (63.6) 0.15

Heart failure, n (%) 3103 (22.1) 1569 (22.3) 1534 (21.8) 0.44

Coronary artery disease, n (%) 12 837 (91.3) 6428 (91.5) 6409 (91.0) 0.34

Peripheral artery disease, n (%) 3646 (25.9) 1807 (25.7) 1839 (26.1) 0.59

Estimated GFR, n (%)

  15–29 mL/min per 1.73 m2 106 (0.8) 50 (0.7) 56 (0.8) 0.57

  30–59 mL/min per 1.73 m2 2898 (20.6) 1433 (20.4) 1465 (20.8) 0.55

  ≥60 mL/min per 1.73 m2 11 062 (78.6) 5542 (78.9) 5520 (78.4) 0.48

Race, n (%)

  White 8701 (61.9) 4349 (61.9) 4352 (61.8) 0.92

  Black 133 (1.0) 62 (0.9) 71 (1.0) 0.44

  Asian 2163 (15.4) 1089 (15.5) 1074 (15.3) 0.69

  Other 3071 (21.8) 1527 (21.7) 1544 (21.9) 0.78

Geographic regions, n (%)

  North America 1860 (13.2) 933 (13.3) 927 (13.2) 0.85

  South America 3263 (23.2) 1627 (23.2) 1636 (23.2) 0.91

  Western Europe 4321 (30.7) 2139 (30.4) 2182 (31.0) 0.48

  Eastern Europe 2609 (18.6) 1321 (18.8) 1288 (18.3) 0.44

  Asia Pacific and other 2015 (14.3) 1007 (14.3) 1008 (14.3) 0.98

Medications, n (%)

  ACE inhibitor or ARB 10 022 (71.2) 4998 (71.1) 5024 (71.4) 0.77

  Calcium- channel blocker 3673 (26.1) 1801 (25.6) 1872 (26.6) 0.20

  Diuretic 4081 (29.0) 2051 (29.2) 2030 (28.8) 0.64

  Beta- blocker 9904 (70.4) 4934 (70.2) 4970 (70.6) 0.63

  Lipid- lowering agent 12 728 (90.5) 6385 (90.9) 6343 (90.1) 0.12

  NSAID 745 (5.3) 399 (5.7) 346 (4.9) 0.04

  Non- trial PPI 4947 (35.2) 2445 (34.8) 2502 (35.5) 0.36

  Randomised to PPI 4545 (32.3) 2285 (32.5) 2260 (32.1) 0.92

  Randomised to PPI placebo 4573 (32.5) 2294 (32.7) 2279 (32.4) 0.92

Data are mean±SD, medians with IQR or proportion percentage (%).
ACE, angiotensin converting enzyme; ARB, angiotensin receptor blocker; GFR, glomerular filtration rate; MI, myocardial infarction; NSAID, non- steroidal anti- inflammatory drugs; 
od, once a day; PPI, proton pump inhibitor.
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Figure 1 Outcomes from the time of switching to non- study aspirin until final contact in participants who took study antithrombotic drugs until 
early stopping (n=14 086). Panel a: composite outcome panel; panel B: cardiovascular death; panel C: MI; panel D: stroke. ASA, aspirin; MI, myocardial 
infarction; Riva, rivaroxaban.

Table 2 Outcomes by randomised groups from time of switching to non- study aspirin to last contact in participants who took study antithrombotic 
treatments until the time of early stopping

Rivaroxaban 2.5 mg two times per day 
plus aspirin 100 mg od (n=7027) Aspirin 100 mg od (n=7041)

Rivaroxaban 2.5 mg two times per day 
plus aspirin 100 mg od versus aspirin 
100 mg od

N (%) Per 100 py N (%) Per 100 py HR (95% CI) P value

Myocardial infarction, stroke or cardiovascular 
death

125 (1.8) 2.1 115 (1.7) 2.0 1.08 (0.84 to 1.39) 0.56

Death 111 (1.6) 1.9 88 (1.2) 1.5 1.25 (0.95 to 1.65) 0.12

  Cardiovascular death 57 (0.8) 1.0 45 (0.6) 0.8 1.26 (0.85 to 1.86) 0.25

  Non- cardiovascular death 54 (0.8) 0.9 43 (0.6) 0.7 1.25 (0.83 to 1.86) 0.28

Stroke 42 (0.6) 0.7 24 (0.3) 0.4 1.74 (1.05 to 2.87) 0.03

  Haemorrhagic stroke 3 (<0.1) <0.1 0 0 – –

  Ischaemic or uncertain stroke 39 (0.6) 0.7 24 (0.3) 0.4 1.62 (0.97 to 2.69) 0.06

Myocardial infarction 40 (0.6) 0.7 55 (0.8) 0.9 0.72 (0.48 to 1.08) 0.11

Revascularisation 152 (2.2) 2.6 179 (2.5) 3.1 0.84 (0.68 to 1.04) 0.11

Heart failure 40 (0.6) 0.7 41 (0.6) 0.7 0.97 (0.63 to 1.50) 0.88

Acute limb ischaemia 5 (<0.1) <0.1 10 (0.1) 0.2 0.50 (0.17 to 1.45) 0.19

Total vascular amputations 4 (<0.1) <0.1 5 (<0.1) <0.1 0.79 (0.21 to 2.96) 0.73

Venous thromboembolism 11 (0.2) 0.2 10 (0.1) 0.2 1.09 (0.46 to 2.57) 0.84

Major bleeding* 24 (0.3) 0.4 28 (0.4) 0.5 0.85 (0.49 to 1.47) 0.56

Total hospitalisation 703 (17.0) 12.6 733 (10.4) 13.4 0.95 (0.85 to 1.05) 0.31

Cardiovascular hospitalisation 344 (4.9) 6.0 365 (5.2) 6.4 0.93 (0.80 to 1.08) 0.35

Non- cardiovascular hospitalisation 402 (5.7) 7.0 412 (5.9) 7.3 0.97 (0.84 to 1.11) 0.63

Data are per cent (%) or per 100 py (/100 py).
*Includes fatal bleeding, non- fatal symptomatic intracerebral haemorrhage, non- fatal non- intracerebral haemorrhage, symptomatic bleeding into critical organ and other major 
bleeding.
od, once a day; py, person- years.
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occurred during the first 6 months (figure 2) including signifi-
cant increase in ischaemic stroke (25 vs 7 events, 0.9 vs 0.2/100 
py, HR: 3.55, 95% CI 1.54 to 8.21) (online supplemental table 
2).

Competing risk analyses of non- CV death for the composite 
outcome and CV death, and all- cause mortality for MI and 
stroke did not substantially change the estimates (online supple-
mental table 3).

Outcomes from randomisation to last contact
Figure 3 and table 3 show the outcomes occurring between 
randomisation and the last contact after early stopping of the 

antithrombotic arms of the trial, a median (25th and 75th percen-
tile) follow- up of 2.89 (2.26 and 3.47) years. The composite 
outcome occurred in 1243 participants: MI in 518, stroke in 
320 (90% non- haemorrhagic strokes) and CV death in 557. The 
combination of rivaroxaban and aspirin compared with aspirin 
reduced MI, stroke or CV death by 18% and stroke by 26%, 
with no difference in CV death or MI.

DISCUSSION
This is the first report that examines the impact of discontinu-
ation of the combination therapy with rivaroxaban 2.5 mg two 
times per day and aspirin 100 mg once daily and switching to 
low- dose aspirin on risk of subsequent CV events in patients 
with chronic CAD or PAD. Discontinuing the combination of 
low- dose rivaroxaban and aspirin and switching to non- study 
aspirin was associated with a loss of the benefits of the combi-
nation and an excess of stroke particularly during the first 6 
months after switching.

The present analysis was not prespecified as we had not 
anticipated early stopping of the trial for benefit. We acknowl-
edge that participants who continued randomised antithrom-
botic treatments until the time of early stopping and who were 
switched to non- study aspirin were at lower risk than those 
originally randomised even though their baseline characteris-
tics by treatment group were similar (online supplemental table 
4). However, this is likely to lead to an underestimate of the 
potential harms of discontinuing the combination for non- study 
aspirin. Finally, we could not exclude an effect of confounding 
for example due to subclinical atrial fibrillation or changes in 
other risk factors over time. However, since the baseline char-
acteristics of treatment groups participating in the follow- up 
after stopping rivaroxaban were well balanced, it is unlikely that 

Figure 2 Landmark analysis: outcomes from the time of switching to non- study aspirin until final contact in participants who took study 
antithrombotic drugs until early stopping. Panel A: composite outcome; panel B: cardiovascular (CV) death; panel C: myocardial Infarction (MI); panel 
D: stroke. %/yr=per 100 person- years; ASA, aspirin; Riva, rivaroxaban.

Figure 3 Outcomes from randomisation until final contact after 
switching to non- study aspirin (n=18 276). ASA, aspirin; Riva, 
rivaroxaban.
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changes in risk factors and subsequent cointerventions differed 
by treatment group.

It is unclear why event rates after switching to non- study aspirin 
were low during the first month, and the excess of stroke did not 
become evident until 2–6 months after switching. This finding 
contrasts with prior reports of an early excess of ischaemic events 
after stopping anticoagulant therapy.10–13 One possible explana-
tion is that prior reports were mostly from trials of patients with 
atrial fibrillation who are prone to immediate thrombus forma-
tion in the left atrial appendage when antithrombotic therapy 
is stopped. Furthermore, in these earlier trials, there was rela-
tively little use of aspirin that may exert longer term protective 
effects. An analysis from the Swedish national registry demon-
strated that discontinuing low- dose aspirin (75–160 mg) was 
associated with an increase in ischaemic events,1 but similar to 
COMPASS, there was no strong temporal relationship between 
aspirin discontinuation and the occurrence of ischaemic events. 
Nevertheless, the Swedish study results support previous work 
showing that interruption of low- dose aspirin for more than 24 
hours was associated with increased CV risk.14 In the COMPASS 
trial, aspirin therapy was not interrupted because all participants 
switched from the study antithrombotic therapy (the combina-
tion rivaroxaban and aspirin) and the study aspirin to non- study 
aspirin. Our results suggest that when low- dose aspirin is main-
tained, the excess absolute risks of events after stopping rivarox-
aban for a short period (eg, 1–2 weeks) is low.

Compared with the randomised treatment period in COMPASS 
trial (median 1.88 years), the benefits of the combination treat-
ment compared with aspirin in reducing the primary composite, 
MI, stroke or CV death, were attenuated when taking into 
account the entire follow- up period between randomisation and 
last contact after early stopping of study antithrombotic treat-
ments and switching to non- study aspirin (median 2.89 years). 
This observation is consistent with the finding of no additional 
benefit after rivaroxaban is discontinued. Although disease 
progression could lead to attenuation of benefit independently 

of whether randomised treatment is stopped, this cannot explain 
our results. First, the lack of continued benefit was abrupt, 
coincided with switching to non- study aspirin. Second, as 
observed with anticoagulant therapy discontinuation, the lack 
of continued benefit was independent of both the duration of 
randomised treatment prior to switching and disease severity. 
Third, disease progression would be expected to be similar in 
both arms, whereas in our study, there was an excess of stroke 
in participants who switched from the combination to non- study 
aspirin alone. Fourth, prior studies have shown that benefits of 
antithrombotic therapy in patients with vascular disease continue 
to accrue over many years without attenuation.15 16 Finally, our 
results are consistent with prior reports of harm after stopping 
effective antithrombotic therapies.2

The combination of low- dose rivaroxaban and aspirin reduces 
the risk of atherothrombotic vascular events by targeting coag-
ulation factor Xa and platelet cyclo- oxygenase-1, respectively. 
In addition to promoting thrombin generation, factor Xa inter-
acts with protease- activated receptors 1 and 2 that may activate 
platelets and increase endothelial dysfunction and inflammation 
contributing to the atherothrombotic process.17 The reduction 
of stroke in the COMPASS trial with the combination of rivar-
oxaban and aspirin compared with aspirin (HR: 0.58, 95% CI 
0.44 to 0.76) illustrates a pronounced reduction in thromboem-
bolic events.18

Considering the pronounced stroke reduction in the trial, 
discontinuation of the combination and switching to non- study 
aspirin exposed the participants to a greater risk for this event, 
confirming our hypothesis. Switching was not associated with a 
significant increase in CV death, but there was a loss of benefit 
as also seen for the primary outcome. The reason for the lack 
of a significant change in MI is unclear but suggests that this 
outcome is less sensitive to discontinuation of rivaroxaban than 
stroke.

Table 3 Outcomes by randomised treatment groups from time of randomisation to final contact after switching to non- study aspirin at the time of 
early stopping

Rivaroxaban 2.5 mg two times per day 
plus aspirin 100 mg od (n=9152) Aspirin 100 mg od (n=9126)

Rivaroxaban 2.5 mg two times per day 
plus aspirin 100 mg od versus aspirin 
100 mg od

N (%) Per 100 py N (%) Per 100 py HR (95% CI) P value

Myocardial infarction, stroke or cardiovascular 
death

566 (6.2) 2.2 677 (7.4) 2.7 0.82 (0.74 to 0.92) 0.0007

Death 528 (5.8) 2.0 563 (6.2) 2.2 0.93 (0.83 to 1.05) 0.23

  Cardiovascular death 261 (2.9) 1.0 296 (3.2) 1.1 0.87 (0.74 to 1.03) 0.11

  Non- cardiovascular death 267 (2.9) 1.0 267 (2.9) 1.0 0.99 (0.84 to 1.18) 0.92

Stroke 137 (1.5) 0.5 183 (2.0) 0.7 0.74 (0.59 to 0.92) 0.007

  Haemorrhagic stroke 19 (0.2) <0.1 12 (0.1) <0.1 1.72 (0.82 to 3.61) 0.15

  Ischaemic or uncertain stroke 118 (1.3) 0.5 171 (1.9) 0.7 0.68 (0.54 to 0.86) 0.001

Myocardial infarction 239 (2.6) 0.9 279 (3.1) 1.1 0.85 (0.71 to 1.01) 0.06

Revascularisation 792 (8.7) 3.2 867 (9.5) 3.5 0.90 (0.82 to 0.99) 0.03

Heart failure 256 (2.8) 1.0 251 (2.8) 1.0 1.01 (0.85 to 1.20) 0.89

Acute limb ischaemia 32 (0.3) 0.1 53 (0.6) 0.2 0.60 (0.39 to 0.93) 0.02

Total vascular amputations 21 (0.2) <0.1 37 (0.4) 0.1 0.56 (0.33 to 0.96) 0.03

Venous thromboembolism 41 (0.4) 0.2 60 (0.7) 0.2 0.68 (0.45 to 1.01) 0.05

Hospitalisation 3259 (35.6) 15.7 3295 (36.1) 16.1 0.98 (0.93 to 1.03) 0.43

Cardiovascular hospitalisation 1698 (18.6) 7.2 1832 (20.1) 7.9 0.91 (0.85 to 0.97) 0.006

Non- cardiovascular hospitalisation 2153 (23.5) 9.5 2065 (22.6) 9.1 1.05 (0.98 to 1.11) 0.15

Data are in per cent (%) or per 100 py (/100 py).
od, once a day; py, person- years.
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Implications
Our results demonstrating adverse consequences of discontinuing 
efficacious trial medication at the end of the trial while waiting 
for regulatory agencies or ethics board approvals have important 
implications for future conduct of clinical trials. Although some 
trials have built into their protocol a statement that efficacious 
trial medication should be available for the participants when the 
trial is terminated, this is not the case for most trials. Further-
more, even when prespecified in the protocol, provision of effi-
cacious medications at the end of a trial and particularly if the 
trial is stopped early can pose logistic, regulatory and ethical 
challenges and may not be feasible. Nevertheless, the potential 
for harm as demonstrated in our study mandates efforts to over-
come these challenges and thereby uphold the best interests of 
trial participants. We believe that guidelines should be developed 
to enable continued use of efficacious treatments for trial partici-
pants until regulatory agencies more formally evaluate such ther-
apies for routine clinical use and without requiring the need for 
approval from individual ethics committees in multiple countries 
and sites.19 20

CONCLUSION
Our study suggests that in people with chronic CAD or PAD, 
discontinuation of rivaroxaban 2.5 mg two times per day and 
aspirin 100 mg once daily and switching to non- study aspirin 
was associated with a loss of benefits of the combination and an 
excess of stroke. Our results highlight that extended interrup-
tion or discontinuation of low- dose rivaroxaban in people with 
chronic CAD or PAD should be avoided, even if low dose aspirin 

is maintained, unless there is major medical reason. Our results 
also raise concern regarding the absence of post- trial access of 
participants to therapies shown to be efficacious during the trial.
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