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Aims This study aimed to compare the effects of the combination of rivaroxaban and aspirin with aspirin alone on health-related 
quality of life in the Cardiovascular Outcomes for People Using Anticoagulation Strategies (COMPASS) trial.

Methods 
and results

Health-related quality of life assessed using the EQ-5D-3L. The treatment effects on health utility and EQ visual analogue scale 
(EQ VAS) scores were compared between rivaroxaban plus aspirin and aspirin alone in terms of adjusted mean difference in 
change from baseline and odds ratio of having deterioration events. Nine thousand forty-nine (98.9%) and 6916 (75.5%) com-
pleted the EQ-5D-3L at baseline and at final visit, respectively. Nine thousand twenty-eight (98.9%) and 6887 (76.3%) com-
pleted the EQ-5D-3L at baseline and final visit, respectively. Mean (standard deviation) health utility and EQ VAS scores at 
baseline were 0.871 (0.141) and 76.0 (15.3), respectively, for the rivaroxaban plus aspirin group, compared with 0.873 
(0.139) and 75.8 (15.1) for the aspirin group. Adjusted mean difference in change from baseline utility was −0.002 [95% con-
fidence interval (CI), −0.006, 0.002, P = 0.30] between the combination therapy group and the aspirin group. The odds ratio 
(95% CI) of experiencing deterioration in health utility was 1.01 (95% CI, 0.93, 1.10, P = 0.81) between the two groups. 
Adjusted mean difference in change from baseline EQ VAS was 0.02 (95% CI, −0.43, 0.47, P = 0.93) between the two groups.

Conclusion This analysis of the COMPASS trial demonstrated that the quality of life of patients was similar between the rivaroxaban plus 
aspirin group and the aspirin alone group.

Registration Trial registration number: ClinicalTrials.gov number (NCT01776424). Trial protocol and statistical analysis plan: https:// 
www.nejm.org/doi/full/10.1056/NEJMoa1709118#APPNEJMoa1709118PRO.
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Introduction
The Cardiovascular Outcomes for People Using Anticoagulation 
Strategies (COMPASS) trial demonstrated that in patients with chronic 
stable coronary or peripheral artery disease, the combination of rivar-
oxaban 2.5 mg twice daily and aspirin was more effective than aspirin 
alone in preventing major adverse cardiovascular events (MACEs) 
and mortality but with more major bleeding events, whereas rivaroxa-
ban alone was not significantly effective in preventing MACE compared 
with aspirin.1

Both ischaemic and bleeding events can result in a range of neuro-
logical symptoms and severe pain. Survivors may experience physical 
function limitations such as walking and carrying out daily activities, 
emotional changes such as depression or anxiety, and social isolation, 
leading to a significant reduction in quality of life.2–6 It is therefore im-
portant to determine the net effect of anticoagulant and antiplatelet 
treatments on health-related quality of life (HRQoL), an important 
patient-reported outcome that measures the overall impact of treat-
ment from the perspective of patients. The EQ-5D is a HRQoL instru-
ment measuring five dimensions of health, namely, mobility, self-care, 
usual activities, pain/discomfort, and anxiety/depression, that have 
been commonly affected by ischaemic and bleeding events.7,8 A few sys-
tematic literature reviews have reported that the EQ-5D was one of 
the most frequently used instruments in measuring the HRQoL of 
patients with stroke,9,10 myocardial infarction (MI),11 and bleeding 
events.6,12 Using the data from the COMPASS trial,13 we aimed to 
(i) compare the effect of the combination of rivaroxaban and aspirin 
compared with aspirin alone on HRQoL measured using the EQ-5D 
and (ii) estimate EQ-5D-derived health utilities associated with 
MACE including stroke, MI, heart failure, and major bleeding.

Methods
Study design and participants
The COMPASS trial was a double-blind, double-dummy, factorial rando-
mized trial conducted at 602 centres in 33 countries. The design has 
been previously published.13 Patients were eligible if they met the criteria 
for coronary artery disease, peripheral artery disease, or both. Patients 
with coronary artery disease who were younger than 65 years of age 
were also required to have documentation of atherosclerosis involving at 
least two vascular beds or to have at least two additional risk factors. 
Patients with stroke within the previous month or a history of lacunar 
stroke, severe heart failure, or advanced kidney disease, and those treated 
with antiplatelet agents other than aspirin or anticoagulation were ex-
cluded. The trial was done in accordance with the International Council 
for Harmonization Good Clinical Practice Guidelines and the principles of 
the Declaration of Helsinki 2013. Institutional review boards and relevant 
health authorities approved the protocol. All patients provided written, in-
formed consent.

Randomization and masking
After the 28-day run-in period, eligible patients were randomly assigned in a 
1:1:1 ratio to one of three treatment groups: rivaroxaban plus aspirin, riv-
aroxaban alone, or aspirin alone. The randomization scheme was stratified 
by centre and the use of proton-pump inhibitor therapy at the time of ran-
domization. Patients who were eligible for the proton-pump inhibitor ran-
domization were also randomly assigned in a 1:1 ratio to receive 
pantoprazole (40 mg once daily) or matched placebo. Results of this arm 
of the trial are not reported.

Procedures
In the rivaroxaban plus aspirin group, rivaroxaban was administered at 
2.5 mg twice per day and aspirin was administered at 100 mg once a day. 
In the rivaroxaban alone group, rivaroxaban was administered at 5 mg twice 
per day with an aspirin-matched placebo administered once per day. In the 

aspirin group, aspirin was administered at 100 mg once per day with a riv-
aroxaban matched placebo administered twice per day.

Patients were followed up at 1 month and at 6 months after randomiza-
tion and at 6-month intervals thereafter to collect information on treat-
ment adherence, treatment interruption, outcomes, and adverse events. 
Patients were to remain in follow-up until the minimum number of primary 
outcome events (n = 2200) was reached (after which the final visit oc-
curred), irrespective of whether they were still taking study treatments 
or whether they had experienced an outcome.

Health-related quality of life was assessed using the three-level version of 
the EQ-5D (EQ-5D-3L), a widely recommended, generic preference-based 
instrument. The EQ-5D-3L consists of five questions measuring problems 
in the dimensions of mobility, self-care, usual activities, pain/discomfort, 
and anxiety/depression. Each question has three response levels reflecting 
no, some, and extreme problems. Responses to the five EQ-5D-3L ques-
tions can be converted to a health utility index anchored at 1 for full health 
and 0 for dead using a pre-developed value set based on societal prefer-
ences.14 In addition, the EQ-5D-3L has a visual analogue scale (EQ VAS), 
which measures self-reported general health from 0 for the worst imagin-
able health to 100 for the best imaginable health. The EQ-5D has been va-
lidated15,16 and widely used to assess the quality of life of patients with 
cardiovascular diseases.17–19 The EQ-5D-5L was later developed by ex-
panding the three-level response options of the EQ-5D to five-level re-
sponse options. When the COMPASS trial was designed, the EQ-5D-5L 
was relatively new and lacked psychometric evidence and preference-based 
scoring algorithm. Therefore, the EQ-5D-3L was included in the trial. The 
EQ-5D-3L was administered at baseline, at 2 years, and at final visit. If there 
was an outcome event (e.g. stroke, MI, and bleeding), the EQ-5D was also 
collected at the next study clinic visit after the event.

In addition, the Standardized Assessment of Global Activities in the 
Elderly (SAGE) and the International Physical Activity Questionnaire 
(IPAQ) were also administered in the trial. The SAGE is a 15-item instru-
ment that measures functional status in patients with vascular disease. 
The SAGE has three domains: activities of daily living (ADL) (i.e. daily self- 
care activities, including bathing, dressing, and eating); instrumental ADL 
(IADL) (i.e. activities not necessary for basic function, but which allow an 
individual to live independently in the community, including housework, 
managing finances, and shopping); and cognition.20 Difficulties in ADL, 
IADL, and cognition are measured as mild (1 point), moderate (2 points), 
or severe (3 points). Higher scores correspond to greater functional impair-
ments with a maximum score of 45. The IPAQ also contains 15 items meas-
uring physical activity levels in four domains: leisure time physical activity; 
domestic and gardening (yard) activities; work-related physical activity; 
and transport-related physical activity. It measures metabolic equivalent 
of task (MET) minutes per week.21

Outcomes
The primary efficacy outcome of COMPASS was the composite of cardio-
vascular death, non-fatal stroke, or MI. The main safety outcome was major 
bleeding defined using a modification of the International Society on 
Thrombosis and Haemostasis (ISTH) criteria including fatal bleeding, symp-
tomatic bleeding into a critical organ, bleeding into a surgical site requiring 
reoperation, and bleeding that led to presentation at an acute care facility or 
hospitalization. Secondary efficacy outcomes included the composite of is-
chaemic stroke, MI, acute limb ischaemia, or death from coronary heart dis-
ease; the composite of ischaemic stroke, MI, acute limb ischaemia, or 
cardiovascular death; and death from any cause. Health-related quality of 
life was assessed using the EQ-5D-3L, a pre-specified tertiary efficacy out-
come for the trial.13

Statistical analysis
The analyses on HRQoL followed the statistical analysis plan for the 
COMPASS trial.13 The details on the statistical methods for the primary 
and key secondary outcomes have previously been published.1

The primary analyses on HRQoL were based on a data set that consisted 
of all randomized patients who completed the EQ-5D-3L at least at base-
line. Participants in the rivaroxaban plus aspirin and aspirin alone arms were 
included in this analysis, as this was the comparison with statistically signifi-
cant positive effect on the primary endpoint. The rivaroxaban alone arm did 
not show a statistically significant positive effect on the primary endpoint 
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and was excluded from this analysis. All EQ-5D-3L data were analysed at 
baseline and at final visit. Patients who died were excluded from the primary 
analyses according to recent recommendations by an international panel.22

We conducted a sensitivity analysis in which the utility at the time of death 
was assigned a value of 0 and included in the comparison. For comparison 
purposes, we also calculated the change from baseline for SAGE and IPAQ 
total scores. Statistical analyses were conducted in R (version 4.2.1). All 
tests of statistical significance were two tailed. A P-value of <0.05 was con-
sidered significant.

The five responses to the EQ-5D-3L were converted to a health utility 
score using the scoring function developed in the USA.23 Mean health utility 
was calculated for baseline and final visit. To assess the treatment effect on 
HRQoL outcomes, linear regression models were fitted using the change 
from baseline health utility score at final visit as the response variable. 
Each model included treatment and time at final visit, adjusting for baseline 
EQ-5D-3L utility score and the stratification factor of proton-pump inhibi-
tor use. The same model was also fitted with the EQ VAS as the response 
variable. The treatment effect was estimated using the adjusted mean differ-
ence in change from baseline between the rivaroxaban plus aspirin group 
and the aspirin group. We conducted subgroup analyses on baseline patient 
characteristics. In a sensitivity analysis, we used multiple imputation by 
chained equations (MICE) to impute the missing EQ-5D health utility and 
EQ VAS at final visit. Covariates in the MICE included treatment, 
proton-pump inhibitor use, baseline value, primary endpoint, and major 
bleeding. We then ran the same linear regression models to estimate ad-
justed mean difference in change from baseline between the two groups. 
In addition, we also compared the distribution of change from baseline 
health utility over the time of final visit between the two groups.

A deterioration event for the EQ-5D-3L was defined as a decrease in 
health utility from baseline that exceeds 0.089, a previously published min-
imum important difference for patients with acute MI.24 The deterioration 
threshold for EQ VAS (score range 0–100) was set at 10.25 Among those 
who completed the EQ-5D-3L both at baseline and at final visit, the per-
centage of patients who had deterioration events at final visit was calculated 
for each group. Logistic regression models including treatment, adjusting for 
baseline score and the stratification factor proton-pump inhibitor use, were 
performed to estimate the odds ratio of having deterioration at final visit for 
the rivaroxaban and aspirin group compared with the aspirin group.

For patients who completed both a baseline and final EQ-5D-3L, we also 
calculated the percentages of patients whose EQ health state at final visit 
was better, worse, with mixed changes, or the same compared with base-
line.26 An EQ-5D-3L health state is deemed to be ‘better’ if it is better on at 
least one dimension and no worse on any other dimension, ‘worse’ if it is 
worse on at least one dimension and no better on any other dimension, 
‘mixed changes’ if it is better in at least one dimension but worse in at least 
another, or the same in all five dimensions at final visit.26

According to the trial protocol, patients who developed a MACE were 
followed up with clinic visit. Therefore, we estimated the EQ-5D-derived 
health utilities using the subgroup of patients who developed a MACE 
and completed the EQ-5D-3L within 3 months after the event. 
Descriptive statistics (i.e. mean, median, and interquartile ranges) were pre-
sented for each MACE.

Results
As shown in Figure 1, between March 2013 and May 2016, 27 395 pa-
tients were randomly assigned to rivaroxaban (2.5 mg twice daily) plus 
aspirin (n = 9152) (100 mg once daily), rivaroxaban (5 mg twice daily) 
(n = 9117), or aspirin (100 mg once daily) (n = 9126). In February 
2017, the COMPASS Data Safety Monitoring Board recommended 
early discontinuation of the rivaroxaban vs. aspirin arm of the 
COMPASS trial because of the benefit on the primary endpoint. The 
last treatment end date was 18 June 2017, which was used as the cut-off 
date for our analyses. The median duration of treatment was 22.2 
months (interquartile range, 14.5, 29.54). There were 313 (3.4%) pa-
tients who died from any cause in the rivaroxaban plus aspirin group 
and 378 (4.1%) in the aspirin alone group (Figure 1).

There were 9049 (98.9%) and 9028 (98.9%) patients who completed 
the EQ-5D-3L at baseline in the rivaroxaban plus aspirin group and the 

aspirin group, respectively. Table 1 shows the demographic character-
istics of these patients. Mean [standard deviation (SD)] health utility at 
baseline was 0.871 (0.141) in the rivaroxaban plus aspirin group com-
pared with 0.873 (0.139) in the aspirin group. Six thousand nine hun-
dred sixteen (76.4%) patients in the rivaroxaban plus aspirin group 
and 6887 (76.3%) patients in the aspirin group completed the EQ-5D 
also at final visit. The mean health utility at final visit was 0.874 
(0.147) in the combination treatment group and 0.877 (0.147) in the 
aspirin group (Table 2). The adjusted mean difference in change from 
baseline utility was −0.002 (95% CI, −0.006, 0.002, P = 0.30) between 
the rivaroxaban plus aspirin group and the aspirin group. The subgroup 
analyses on baseline patient characteristics showed similar treatment 
effects (see Supplementary material online, Figure S1). The mean 
SAGE scores at final visit were 2.83 (4.15) compared with 2.97 (4.32) 
at baseline for the rivaroxaban plus aspirin group and 2.80 (4.20) and 
3.00 (4.31) for the aspirin alone group (Table 3). The adjusted difference 
in change from baseline between the two groups was 0.04 (95% 
CI, −0.07, 0.15). For IPAQ, the MET minutes/week decreased at final 
visit compared with baseline in both groups. The adjusted difference 
in change from baseline between the two groups was 59.8 (95% 
CI, −214.5, 334.2) (Table 3).

In the sensitivity analysis of including patients who died, the adjusted 
mean difference was 0.005 (95% CI, −0.001, 0.012) (see Supplementary 
material online, Table S1). With the multiple imputation, the adjusted 
mean difference was 0.002 (95% CI, −0.002, 0.006) (see 
Supplementary material online, Table S2). One thousand three hundred 
six (14.4%) patients reported utility deterioration (decrease ≥ 0.089) in 
the rivaroxaban plus aspirin group vs. 1297 (14.4%) in the aspirin group. 
The odds ratio (95% CI) of experiencing deterioration in health utility 
was 1.01 (95% CI, 0.93, 1.10, P = 0.81) in the combination therapy 
group compared with the aspirin group (Table 2). The distribution of 
mean changes from baseline over the time of final visit is shown in 
Figure 2. Most of the final visits occurred between 18 and 24 months 
from baseline, and the distribution of mean utilities was similar between 
the two groups. The mean utility was the lowest when the final visit oc-
curred within first 6 months, a decrease by 0.04 from baseline in both 
groups. The decrease was larger in the sensitivity analyses by including 
patients who died and were assigned a utility value of 0 at time of death 
in both groups but more in the aspirin alone group (see Supplementary 
material online, Figure S2).

For the EQ VAS, the baseline score was 76.0 (15.3) in the rivaroxa-
ban plus aspirin group compared with 75.8 (15.1) in the aspirin group. 
The EQ VAS scores at final visit were 76.1 (15.2) in the rivaroxaban plus 
aspirin group vs. 75.9 (15.3) in the aspirin group (Table 2). Adjusted 
mean difference in change from baseline EQ VAS was 0.02 (95% CI, 
−0.43, 0.47, P = 0.93) between the rivaroxaban plus aspirin group and 
the aspirin group (Table 2). With the multiple imputation, the adjusted 
mean difference was 0.03 (95% CI, −0.48, 0.48) (see Supplementary 
material online, Table S2). The odds ratio for deterioration in EQ VAS 
(decrease ≥ 10) was 1.04 (95% CI, 0.96, 1.13, P = 0.34) (Table 2).

Proportions of patients in each of the three response options of the 
EQ-5D at baseline and at final visit are shown in Supplementary 
material online, Table S3. As shown in Figure 3, there was no difference 
in health status between the two treatment groups. Compared with 
baseline, 24.4% vs. 25.3% of patients reported that their health states 
were improved, 42.4% vs. 42.5% no change, and 25.1% vs. 24.1% wor-
sening in the combination group and the aspirin group, respectively. In 
both groups, there were 8.1% of patients with mixed change. The 
change in response to each EQ-5D-3L domain was also similar between 
the two treatment arms (see Supplementary material online, Table S4).

Table 4 shows health utilities estimated among the patients who had 
major cardiovascular events and completed the EQ-5D within 3 
months of episode. Mean (SD) health utilities were 0.724 (0.253) for 
stroke, 0.825 (0.183) for MI, 0.760 (0.214) for heart failure, 0.777 
(0.169) for venous thromboembolism, and 0.824 (0.175) for major 
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bleeding. The health utilities of MACEs in the rivaroxaban plus aspirin 
group were higher than those in the aspirin alone group except for 
MI and major bleeding.

Discussion
Antithrombotic therapies are effective in preventing major cardiovascular 
events in patients with chronic cardiovascular disease and also increase 
the risk of bleeding. The COMPASS demonstrated that the combination 
of rivaroxaban and aspirin was more effective than aspirin alone at pre-
venting MI, stroke, and cardiovascular death (relative risk reduction 
0.67, 95% CI, 0.66, 0.86; P < 0.001), but major bleeding events occurred 
in more patients in the rivaroxaban plus aspirin group. All-cause mortality 
was lower with combination treatment.1 Our analyses from the 
COMPASS trial found that quality of life, an important patient-reported 
outcome that measures the overall impact of treatment, was similar be-
tween the two treatment groups. Patients on rivaroxaban plus aspirin 
had similar quality of life as those on aspirin alone in terms of health sta-
tus, health utility index, and VAS as measured using the EQ-5D.

Patients on rivaroxaban plus aspirin had less stroke, MI, acute limb 
ischaemia, and related mortality than those on aspirin alone in the 
COMPASS trial.1 The COMPASS trial defined major bleeding using a 
modification of the ISTH criteria that included bleeding that led to pres-
entation to an acute care facility with or without an overnight stay. 
Some of these events did not meet the criteria for major bleeding as 
defined by the conventional ISTH criteria, and their inclusion as major 
bleeds resulted in a one-third increase in the reported incidence of 

major bleeding.1 The categorization of these less serious events as ma-
jor bleeding was demonstrated by mean utility of 0.824 for major bleed-
ing, compared with 0.724 for stroke and 0.825 for MI in the COMPASS 
trial. Compared with aspirin alone, the combination arm had 59 less 
stroke, 27 less MI, and 118 more major bleeding events.1 As a result, 
the overall quality of life that took into account both the number and 
impact of these events was similar between the two arms, if the goal 
was to recover to the baseline level.

The quality of life at baseline and at final visit of COMPASS trial parti-
cipants as measured by the EQ-5D and EQ VAS appears higher than 
previously reported for patients with cardiovascular disease.17,18 Dyer 
et al.18 found that mean EQ-5D utility scores ranged from 0.45 to 
0.88 and EQ VAS scores from 45 to 82 for patients with cardiovascular 
disease [International Classification of Diseases (ICD) codes I20–I25], 
and EQ-5D utility scores ranged from 0.33 to 0.78 and mean VAS scores 
from 49 to 71 for those with peripheral vascular diseases (ICD code 
I73).18 A systematic literature review of HRQoL studies for cardiovas-
cular diseases in European countries found that mean EQ-5D utility 
scores ranged from 0.61 to 0.88 and EQ VAS from 37.5 to 74.5 among 
patients before cardiac procedure or surgery.17 The mean EQ-5D utility 
scores ranged from 0.66 to 0.95 and EQ VAS from 50 to 89 after cardiac 
procedure or surgery.17 However, the COMPASS trial enrolled stable 
patients and only a small proportion (4.7% in the rivaroxaban plus aspirin 
group and 5.9% in the aspirin alone group) had clinical events that de-
creased their quality of life during the trial. This may explain why, at 
the group level, mean EQ-5D utility or EQ VAS scores for the 
COMPASS participants were relatively high compared with those re-
ported in previously published studies.

Figure 1 COMPASS trial flow diagram.
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Prevention of MACE among patients with stable coronary artery 
disease and peripheral artery disease needs to balance the benefit of 
preventing major cardiovascular events and the increased risk of 
bleeding. The COMPASS trial reported net-clinical-benefit outcome 
that combined cardiovascular death, stroke, MI, fatal bleeding, and 
symptomatic bleeding into a critical organ, which was reduced 

with rivaroxaban plus aspirin than with aspirin alone (hazard ratio, 
0.80; 95% CI, 0.70, 0.91; P < 0.001).1 Although this metric provides 
a useful summary of key clinically relevant events, it does not 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1 Characteristics of patients with EQ-5D-3L at 
baseline

Rivaroxaban  
plus aspirin

Aspirin 
alone

n = 9049 n = 9028

Age, years (SD) 68.3 (7.92) 68.2 (7.96)
Female sex, no. (%) 2027 (22.4) 1966 (21.8)

Body mass index 28.3 (4.77) 28.4 (4.72)

Blood pressure, mm Hg
Systolic 135.8 (17.46) 135.8 (17.50)

Diastolic 77.7 (9.94) 77.8 (9.93)

Cholesterol, mmol/L 4.2 (1.08) 4.2 (1.06)
Tobacco use, no. (%) 1928 (21.3) 1951 (21.6)

Hypertension, no. (%) 6825 (75.4) 6797 (75.3)

Diabetes, no. (%) 3395 (37.5) 3434 (38)
Previous stroke, no. (%) 343 (3.8) 331 (3.7)

Previous myocardial infarction, no. (%) 5604 (61.9) 5663 (62.7)

Heart failure, no. (%) 1938 (21.4) 1953 (21.6)
Carotid artery disease, no. (%) 8214 (90.8) 8165 (90.4)

Peripheral arterial disease, no. (%) 2468 (27.3) 2486 (27.5)

eGFR
<30 mL/min 76 (0.8) 84 (0.9)

30 to <60 mL/min 1952 (21.6) 2011 (22.3)

≥60 mL/min 7018 (77.6) 6933 (76.8)
Race, no. (%)

White 5622 (62.1) 5621 (62.3)

Black 75 (0.8) 91 (1)
Asian 1426 (15.8) 1385 (15.3)

Other 1926 (21.3) 1931 (21.4)

Region, no. (%)
North America 1268 (14) 1275 (14.1)

South America 2030 (22.4) 2029 (22.5)

Western Europe, Israel, Australia, or 
South Africa

2846 (31.5) 2840 (31.5)

East Europe 1596 (17.6) 1591 (17.6)

Asia-Pacific 1309 (14.5) 1293 (14.3)
Medication, no. (%)

ACE inhibitor or ARB 6412 (70.9) 6394 (70.8)

Calcium-channel blocker 2390 (26.4) 2462 (27.3)
Diuretic 2677 (29.6) 2701 (29.9)

Beta-blocker 6306 (69.7) 6309 (69.9)

Lipid-lowering agent 8149 (90.1) 8066 (89.3)
NSAID 527 (5.8) 470 (5.2)

Non-trial PPI 3231 (35.7) 3224 (35.7)

There were no significant differences between the two groups. 
ACE, Angiotensin-Converting Enzyme; ARB, Angiotensin Receptor Blocker; eGFR, 
Estimated Glomerular Filtration Rate; NSAID, Nonsteroidal Anti-Inflammatory 
Drug; PPI, Proton Pump Inhibitor; SD, standard deviation.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Changes in health utility and EQ visual 
analogue scale scores

Rivaroxaban  
plus aspirin

Aspirin 
alone

Mean (SD) health utility at baseline n = 9049 n = 9028

0.871 (0.141) 0.873 (0.139)
Mean (SD) health utility at final visit n = 6916 n = 6887

0.874 (0.147) 0.877 (0.147)

Adjusted difference in change from 
baseline (95% CI)

−0.002 (−0.006, 0.002)

Patients with utility deterioration  

(≥MID 0.089) at final visit

n = 1306 n = 1297

Odds ratio (95% CI) vs. aspirin alone 1.01 (0.93, 1.10)

Mean (SD) EQ VAS at baseline n = 9052 n = 9030

76.0 (15.3) 75.8 (15.1)
Mean (SD) EQ VAS at final visit n = 6914 n = 6884

76.1 (15.2) 75.9 (15.3)

Adjusted difference in change from 
baseline (95% CI)

0.02 (−0.43, 0.47)

Patients with VAS deterioration  

(≥MID 10) at final visit

n = 1930 n = 1853

Odds ratio (95% CI) vs. aspirin alone 1.04 (0.96, 1.13)

CI, confidence interval; MID, minimal important difference; SD, standard deviation; 
VAS, visual analogue scale.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 3 Changes in the Standardized Assessment of 
Global Activities in the Elderly and International Physical 
Activity Questionnaire score

Rivaroxaban  
plus aspirin

Aspirin 
alone

Mean (SD) SAGE scores at baseline n = 9072 n = 9092

2.97 (4.32) 3.00 (4.31)
Mean (SD) SAGE scores at final visit n = 8277 n = 8343

2.83 (4.15) 2.80 (4.20)

Adjusted difference in change from 
baseline (95% CI)

0.04 (−0.07, 0.15)

IPAQ

Mean (SD) IPAQ Total Physical Activity 
Scores at baseline, MET minutes/week

n = 9073 n = 9079
5399.8 (8324.9) 5279.8 

(8317.6)

Mean (SD) IPAQ Total Physical Activity 
Scores at final visit, MET minutes/week

n = 3950 n = 3942
4478.5 (6936.1) 4408.9 

(6872.9)

Adjusted difference in change from 
baseline (95% CI)

59.8 (−214.5, 334.2)

CI, confidence interval; IPAQ, International Physical Activity Questionnaire; MET, 
metabolic equivalent of task; SAGE, Standardized Assessment of Global Activities in 
the Elderly; SD, standard deviation.
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incorporate the overall impact of these events on quality of life as 
reported by the patients. Assessment of how patients feel is even 
more important given the improved survival of patients treated 
with the combination of rivaroxaban and aspirin in the COMPASS 

trial.27 A number of disease-specific instruments have been devel-
oped to measure the quality of life of patients with cardiovascular 
disease.28 Some reports have suggested that disease-specific instru-
ments have better psychometric properties than generic 

Figure 2 Mean change from baseline utility at final visit.

Figure 3 Change in EQ health status updated.
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instruments,29 while others showed that they performed equally 
well.30 A recent systematic literature review identified eight com-
monly used cardiovascular-specific instruments.31 These instruments 
vary noticeably in terms of the number of health dimensions and 
items (range 13–70) and the quality of evidence on psychometric 
properties.31 The EQ-5D measures five health dimensions important 
for daily life as well as an overall self-assessment of health for this 
patient population.8,32 Some of these health domains included in 
the EQ-5D are also included in the SAGE and IPAQ, which were de-
signed to focus on the measurement of physical activities. There are 
methodological and practical advantages of using the EQ-5D in clin-
ical research. The EQ-5D contains only five questions, fewer than 
SAGE or IPAQ, which includes 15 items to obtain more comprehen-
sive assessment on physical activities. Both SAGE and IPAQ were ad-
ministered before the EQ-5D. However, there was a higher 
proportion of missing data for IPAQ (∼57%) than the EQ-5D. As 
a generic, preference-based instrument, the EQ-5D can also gener-
ate a health utility index that can be compared across treatments 
and across diseases and is suitable for use in cost-effectiveness ana-
lysis.6,8,10 The future clinical studies should consider the content, 
length, wording, and formatting of existing instruments to choose 
the combination that could minimize the burden on patients while 
meeting the measurement needs.

In our analyses, the treatment effects on quality of life between riv-
aroxaban plus aspirin and aspirin alone were estimates at the group le-
vel. It should be noted that quality of life varied with patient 
characteristics, disease severity, and treatments.33 Therefore, cautions 

should be exercised when interpreting and applying the finding in mak-
ing treatment decisions for individual patients.

This study has several limitations. First, ∼24% of patients in each group 
did not complete the EQ-5D at final visit. There were significant differ-
ences in some characteristics between those with and without final 
EQ-5D data within group. For instance, patients without final EQ-5D 
data tended to be older, less likely to have heart failure, more likely to 
have peripheral artery disease and to use lipid-lowering agent compared 
with those with completed final EQ-5D (see Supplementary material 
online, Table S5). Nevertheless, the characteristics of patients without 
a final EQ-5D in the combination group were similar to those of patients 
without final EQ-5D in the aspirin group. The sensitivity analysis with 
multiple imputations showed similar treatment effect estimates between 
the two groups. Second, the trial was terminated early, which caused 
variation in the time of final visit. The quality of life was similar between 
the two groups across the times of final visit. Third, the trial was originally 
designed to collect quality of life only at 2 years after baseline for every 
patient participant. This two-year interval is considered too long to cap-
ture the trajectory of quality of life of patients over time. For example, if 
the risk of developing a clinical event was higher within 12 months of 
treatment (see Figure 2), it would be important to measure quality of 
life more frequently in the first year (e.g. at 3, 6, and 12 months).

Conclusion
This analysis of the COMPASS trial demonstrated that the overall im-
pact on quality of life of patients was similar between the rivaroxaban 
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Table 4 EQ-5D-3L-derived health utilities for major adverse cardiovascular events

Rivaroxaban plus aspirin Aspirin alone Total

Stroke
n, with EQ-5D available within 3 months after the event 31 53 84

Mean (SD) 0.744 (0.209) 0.712 (0.276) 0.724 (0.253)
Median (Q1, Q3) 0.794 (0.689, 0.849) 0.810 (0.597, 0.854) 0.800 (0.597, 0.854)

P value* 0.948

Myocardial infarction
n, with EQ-5D available within 3 months after the event 67 80 147

Mean (SD) 0.816 (0.185) 0.831 (0.182) 0.825 (0.183)

Median (Q1, Q3) 0.827 (0.761, 1.000) 0.844 (0.778, 1.000) 0.843 (0.770, 1.000)
P value* 0.609

Heart failure
n, with EQ-5D available within 3 months after the event 77 98 175
Mean (SD) 0.764 (0.220) 0.756 (0.21) 0.760 (0.214)

Median (Q1, Q3) 0.808 (0.708, 0.860) 0.810 (0.721, 0.844) 0.810 (0.708, 0.854)

P value* 0.995
Venous thromboembolism

n, with EQ-5D available within 3 months after the event 5 16 21

Mean (SD) 0.839 (0.150) 0.757 (0.175) 0.777 (0.169)
Median (Q1, Q3) 0.778 (0.708, 1.000) 0.810 (0.703, 0.827) 0.810 (0.708, 0.827)

P value* 0.617

Major bleeding
n, with EQ-5D available within 3 months after the event 135 73 208

Mean (SD) 0.817 (0.185) 0.836 (0.154) 0.824 (0.175)

Median (Q1, Q3) 0.827 (0.778, 1.000) 0.827 (0.781, 1.000) 0.827 (0.778, 1.000)
P value* 0.944

SD, standard deviation. 
*Mann–Whitney U test.
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plus aspirin group and the aspirin alone group. This evidence is import-
ant for both physicians and patients when considering the use of the 
combination of rivaroxaban and aspirin for long-term cardiovascular 
prevention.
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