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Abstract

Background: The COMPASS trial showed a reduction of ischemic events with low-
dose rivaroxaban and aspirin in chronic coronary syndromes (CCS) compared with
aspirin alone, at the expense of increased bleeding.

Hypothesis: The CHA,DS,VaSc Score, REACH Recurrent Ischemic (RIS), and REACH
Bleeding Risk Score (BRS) could identify patients with a favorable trade-off between
ischemic and bleeding events, among COMPASS-eligible patients.

Methods: We identified the COMPASS-eligible population within the CLARIFY regis-
try (>30.000 patients with CCS). High-bleeding risk patients (REACH BRS > 10) were
excluded, as in the COMPASS trial. Patients were categorized as low (0-1) or high
(> 2) CHA,DS,VaSc; low (0-12) or intermediate (13-19) REACH RIS, and low (0-6)
or intermediate (7-10) REACH BRS. Ischemic outcome was the composite of cardio-
vascular death, myocardial infarction or stroke. Bleeding was defined as serious
bleeding (haemorrhagic stroke, hospitalization for bleeding, transfusion).

Results: The COMPASS-eligible population comprised 5.142 patients with ischemic
and bleeding outcome of 2.3 (2.1-2.5) and 0.5 (0.4-0.6) per 100 patient-years,
respectively. Patients with intermediate REACH RIS (n = 1934 [37.6%]) had the
higher ischemic risk (3.0 [2.6-3.4]) with similar bleeding risk (0.5 [0.4-0.7]) as the
overall population. Patients with low CHA,DS,VaSc (n = 229 [4.4%]) had a very low
ischemic risk (0.6 [0.3-1.3]) with similar bleeding risk (0.5 [0.2-1.1]).

Conclusions: Intermediate REACH RIS identified potential optimal candidates for
adjunction of low-dose rivaroxaban while patients with low CHA,DS,VaSc score .
appears unlikely to benefit from the COMPASS regimen. None of the three risk

scores predicted the occurrence of serious bleeding.
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1 | INTRODUCTION
In patients with chronic coronary syndromes (CCS) or peripheral arte-
rial disease (PAD), antithrombotic treatment represents a cornerstone
of medical therapy. This has been for a long time limited to single anti-
platelet therapy alone. However, there remains strong evidence of a
high residual thrombotic risk in both CCS and PAD patients.>™ In that
sense, several antithrombotic regimens have been evaluated in order
to reduce the occurrence of recurrent ischemic events, based on
potent antiplatelet therapy, or on the combination of antiplatelet ther-
apy with oral anticoagulant therapy.>”” The COMPASS® trial demon-
strated the efficacy of a combination of low-dose rivaroxaban and
aspirin in reducing ischemic events in a broad population of high-risk
patients with CCS and/or PAD, but with a 70% relative increase in the
risk of major bleeding. Recently, the ESC guidelines® recommended
the COMPASS regimen in patients at high ischemic risk without high
bleeding risk. However, the identification of such patients in routine
clinical practice can be challenging, particularly as some clinical or bio-
logical conditions correlate to both ischemic and bleeding risk. For
quantitative assessment of both ischemic and bleeding risk, risk scores
have proven to be useful in various clinical settings, such as atrial
fibrillation.

In the present analysis, we used data from the CLARIFY Registry,
a large international registry of more than 30 000 patients with CCS,
to evaluate the performance of established ischemic and bleeding risk
scores: the CHA,DS,VaSc score, the REACH Recurrent Ischemic
Score (RIS) and the REACH Bleeding Risk Score (BRS) in order to
attempt to identify patients with the most favorable trade-off
between ischemic and bleeding events, among CCS patients eligible
to COMPASS.

2 | METHODS

2.1 | The CLARIFY registry
CLARIFY?!! was an international, prospective, longitudinal registry
of outpatients with CCS, and enrolled 31593 patients from
November 2009 until July 2010 in 45 countries. Participation in the
registry did not interfere with clinical management and was strictly
observational. Patients were followed yearly for up to 5 years. An
ECG was recorded at each visit. The rationale, design, and long-term
outcomes of CLARIFY registry participants have been described in
detai|.9’10’12'13

To be eligible for enrolment, patients had to have any of the fol-
lowing: documented myocardial infarction or history of myocardial
revascularization—either by percutaneous coronary intervention (PClI)
or coronary artery bypass grafting (CABG) more than 3 months
earlier—or documented coronary artery disease with coronary angiog-
raphy showing at least one coronary stenosis of more than 50%, or
chest pain with proven myocardial ischemia (using stress ECG, stress
echocardiography, or myocardial imaging). Patients were excluded if

they had been hospitalized for CV disease within the last 3 months,
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had a planned revascularization, or any condition hampering the par-
ticipation or the 5-year follow-up, including advanced heart failure.
The study was conducted in accordance with the Declaration of Hel-
sinki, and local ethical approval was obtained before recruitment. All

patients gave written informed consent.

2.2 | Identification of the COMPASS-eligible
population within the CLARIFY registry

In order to identify the subset of patients eligible to COMPASS within
the CLARIFY registry, we proceeded as follows. First we applied the
main COMPASS exclusion criteria: patients with high bleeding risk
(based on the calculation of a REACH BRS > 10), severe renal failure
with estimated glomerular filtration rate (eGFR) less than 15 ml/min,
dual antiplatelet therapy (DAPT) or on oral anticoagulant, severe heart
failure (i.e., NYHA Ill and/or left ventricular ejection fraction <30%), or
history of haemorrhagic stroke were excluded. Second, we applied
the COMPASS inclusion criteria to the remaining population: (1) PAD
patients—encompassing peripheral artery disease and/or carotid
disease—were included regardless of age; (2) CCS patients older than
65 years; and (3) CCS patients younger than 65 years had to fulfill the
COMPASS 'enrichment criteria' (i.e., documented atherosclerosis or
revascularization involving at least two vascular beds) or at least two
additional risk factors (i.e., current smoker, diabetes, history of ische-
mic stroke more than 1 month ago, moderate renal failure with eGFR
<60 ml/min, and heart failure with NYHA Class 1 or 2). CCS patients
<65 years, without any enrichment criteria were considered ineligible
to COMPASS. Thus, patients without exclusion criteria, and fulfilling
the COMPASS inclusion criteria constituted the COMPASS-eligible
subset within the CLARIFY registry.

2.3 | Definition of risk scores

231 | CHA,DS,VaSc Score

The CHA,DS,VaSc (cardiac failure, hypertension, Age > 75 [Doubled],
diabetes, stroke [Doubled] vascular disease, age 65-74 and sex cate-
gory [female]) Score have been validated for estimating the risk of
thromboembolic stroke in atrial fibrillation (AF) patients.***°
According to its validated use in AF, patients with CHA,DS,VaSc
score of 0-1 were categorized in low-intermediate risk, and patients
with 22 as high risk.

23.2 | The REACH Recurrent Ischemic Score

The REACH RIS, developed from the REACH registry, establishes
a score for the prediction of recurrent ischemic events, in the
REACH population of patients with chronic vascular disease. Items
used are sex, age, smoking status, diabetes mellitus, body mass

index, number of vascular beds with atherothrombosis disease,
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(Continued)

TABLE 1

Intermediate

REACH

Low REACH
Recurrent
Ischemic
Score n

Intermediate

REACH

Low REACH
Bleeding
Risk

Recurrent
Ischemic

Score n

Low-intermediate
CHA,DS,VaSc
(0-1)n

CLARIFY-

Bleeding Risk

Score n

High CHA,DS,VaSc

(22) n

COMPASS-eligible

1934 p

1703 (88.1%)

152 (7.9%)

3184

2960 (93.0%)

188 (5.9%)

4309 p

3927 (91.1%)

304 (7.1%)

833

755 (90.6%)

38 (4.6%)

p Score N

=4913

=229

n = 5.142
4682 (91.1%)
342 (6.7%)

<.0001
.02

.64
.008

.02

4483 (91.2%)
317 (6.5%)

199 (86.9%)
25 (10.9%)

Aspirin, n (%)

.008

Other antiplatelet

therapy, n (%)

Statins, n (%)

<.0001

1443 (74.6%)
1503 (77.7%)
1554 (80.4%)

2904 (91.2%)
2375 (74.6%)
2420 (76.0%)

31

3639 (84.5%)
3305 (76.7%)
3467 (80.5%)

715 (85.8%)
590 (70.8%)
525 (63.0%)

.36

4165 (84.8%)
3747 (76.2%)
3905 (79.5%)

189 (82.5%)

4352 (84.7%)
3895 (75.7%)
3992 (77.6%)

.0003
<.0001

.001

149 (65.1%)
87 (38.0%)

Beta-blockers, n (%)

.001

<.0001

ACE inhibitors or ARBs,

n (%)

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin |l receptor blocker; BMI, body mass index; TIA, transient ischemic attack.
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cardiovascular event in past year, congestive heart failure, atrial
fibrillation, statin therapy, aspirin therapy, and country of residence.
This score ranges from 0 (< 1% of risk of recurrent event in the
next 20 months) to 29 (> 50% of risk) and predicts recurrent cardio-
vascular (CV) events.

Patients with REACH RIS between 0O (< 1% of risk) and 12 (5.4%
of risk) were classified as low risk, while patients with score ranging
from 13 (6.3% of risk) to 19 (15.0% of risk) were in the intermediate
group. Patients with REACH RIS score = 20 were categorized in the
high-risk group (> 17% of risk over 20 months).

2.3.3 | The REACH Bleeding Risk Score
The REACH BRSY” has been developed and validated for prediction
of serious bleeding (defined as nonfatal haemorrhagic stroke or bleed-
ing leading to both hospitalization and transfusion) in outpatients with
chronic vascular disease in the REACH registry.*® The following vari-
ables are included for the calculation of the score, which ranges from
0 to 23: age, peripheral artery disease, chronic heart failure, diabetes
mellitus, hypercholesterolemia, hypertension, smoking, antiplatelet
agents, and oral anticoagulants are assigned a number of points.
Patients with score ranging from O to 6 were classified as low
REACH BRS (0.46% of risk over a two-year period), patients with
score ranging between 7 and 10 as intermediate (approximately 1.1%
of risk over a 2 year period) and patients with >10 as high bleeding
risk (> 2.76% of risk). As a reminder, patients with high bleeding risk
defined by a REACH BRS > 10 were excluded, according to COM-
PASS exclusion criteria.

24 | Outcomes definition

For the present analysis, the ischemic outcome was a composite of
CV death, myocardial infarction (Ml) or stroke. The bleeding outcome
was “serious bleeding” a composite of bleeding leading to either
admission to hospital and/or transfusion, or haemorrhagic stroke.

Both outcomes are expressed per 100 patients year.

2.5 | Statistical analysis

Baseline characteristics are expressed as mean + SD for continuous
variables and categorical variables as frequency and percentage. Base-
line characteristics and outcomes were compared between subgroups
according to the distribution of the risk score, to allow statistical com-
parison between mutually exclusive subgroups. Continuous and cate-
gorical baseline variables were compared using analysis of variance
and chi-square tests, respectively. The incidence rates were obtained
for the specified sub-population, from an unadjusted generalized lin-
ear models with a Poisson distribution, and a Log link, accounting for
each patient's follow-up time, in years, available by including the log

of their follow-up time as an offset in the model. A p-value of <.05



DARMON ET AL.

= Lwice- G

was considered statistically significant. We used the SAS software

(version 9.4) for the analyses.

3 | RESULTS
3.1 | Baseline characteristics of the CLARIFY-
COMPASS-eligible population

Among the 32 073 patients included in the CLARIFY registry, 17 518
patients had missing data regarding inclusion and/or exclusion criteria
precluding precise evaluation. Therefore, 15 185 patients were fully

evaluable regarding eligibility for the COMPASS trial. Of these, 6540
had at least one exclusion criteria (43.1%), and 3503 patients (23.1%)
were CCS patients aged <65 years old without any of the enrichment
criteria required for eligibility. The COMPASS-eligible population thus
comprised 5142 patients (33.9%).

Baseline characteristics of the study population are shown in
Table 1. Mean age was 68.1 + 7.9 years and 73.5% of the patients were
male. Approximately half of the population had a history of myocardial
infarction (n = 2905, 56.5%) and PCl (n = 2464, 47.9%), 32.4% (n = 1667)
had previous CABG, 7.9% (n = 404) had a history of stroke and 17.7%
(n = 912) had a history of congestive heart failure. Major cardiovascular
risk factors were highly prevalent with 76.7% (n = 3945) having

TABLE 2 Distribution of risk score categories in the COMPASS-eligible population within the CLARIFY registry

REACH Recurent Ischemic Score

Low (n, %) 3184 (61.9%)
Intermediate (n, %) 1934 (37.6%)
High (n, %) 18 (0.3%)

REACH Bleeding Risk Score CHA,DS,VaSc Score
833 (16.2%) 229 (4.4%)

4309 (83.8%)

Excluded 4913 (95.5%)

Note: The REACH recurent ischemic score ranges as follows: low from O (< 1% of risk) to 12 (5.4% of risk), intermediate from 13 (6.3% of risk) to 19 (15.0%
of risk) and high for patients above 220 (> 17% of risk over 20 months). The REACH bleeding risk score ranges as follows: low from O to 6 (0.46% of risk
over a two-year period), intermediate between 7 and 10 (approximately 1.1% of risk) and high above 10 (> 2.76% of risk). Low-intermediate CHA,DS,VaSc

score ranges between 0 and 1, and high CHA,DS,VaSc is for patients 2.

p value for serious bleeding

p value for CV Death / MI /
Stroke

Intermediate REACH Ischemic (37.6%)

3.0

p <0.001

Low REACH Ischemic (61.9%)7

1.9

p=0.26

Intermediate REACH Bleeding Score (83.8%)7

25 —

p =0.0003

Low REACH Bleeding Score (16.2%)]
p=081

1.5

High CHADSVaSc (95.5%)]

24 —_—

Low CHADSVaSc (4.5%)]

0.6

p=0.95

p <0.001

Overall COMPASS Eligible 0.5

23

T T

0402 0
Major Bleeding
per 100 patientsyear

FIGURE 1

T | |
1 2
CVDeath / MI / Stroke
per 100 patientsyear

Ischemic and bleeding outcomes in the COMPASS-eligible population subset of the CLARIFY registry according to the REACH

RIS, REACH BRS and CHADSVASC score. This figure depicts both ischemic outcomes on the right side, for the overall COMPASS-CLARIFY-
eligible population (in dark gray) and according to the three risk scores (in blue), and bleeding on the left side, for the overall COMPASS-CLARIFY-
eligible population (in light gray) and according to the three risk scores (in red). Compared to the overall population, patients with intermediate
REACH RIS have a markedly increase in ischemic outcome, without increased bleeding risk. Patients with low CHA,DS,VaSc have a remarkably
low ischemic risk, and similar bleeding risk. All risk scores demonstrate poor performance for identifying patients at higher risk of bleeding.
REACH BRS, REACH Bleeding Risk Score; REACH RIS, REACH Recurrent Ischemic Score
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hypertension, 34.1% (n = 1753) diabetes, 84.3% (n = 4334) dyslipidaemia

and 53.1% (n = 2733) who were active or former smokers.

3.2 | Distribution of the three risk score in the
COMPASS-eligible population

In the overall COMPASS-eligible population, mean CHA,DS,VaSc
score, REACH RIS and REACH BRS were 3.3+ 1.2, 12.0 + 2.5, and
8.0 * 1.5, respectively (Table 1). Only 4.5% (n = 229) of the population
was categorized as low CHA,DS,VaSc, while the vast majority of
patients (95.5%, n = 4.913) were in the high CHA,DS,VaSc category.
Regarding the REACH BRS score, 16.2% (n = 833) of the patients were
categorized in the “low” group and 83.8% (n = 4.309) in the “interme-
diate” group. Finally, 61.9% (n = 3.184) of the COMPASS-CLARIFY
patients were in the “low” REACH RIS group, and 37.6% (n = 3.184) in
the intermediate REACH RIS. Very few patients (0.3%, n = 18) had a
high REACH RIS, and thus will not be considered in the analysis.
(Table 2).

3.3 | Ischemic outcomes according to risk scores
The rate of the composite outcome of CV death, Ml or stroke in the
overall COMPASS-eligible population was 2.3 per 100 patients years
(95% CI 2.1-2.5). Compared to the overall population, patients with
intermediate REACH RIS had the highest ischemic risk (3.0 [2.6-3.4])
followed by intermediate REACH BRS (2.5 [2.2-2.7]) and high
CHA,DS,VaSc (2.4 [2.2-2.6]) (Figure 1).

Additionally, patients categorized in the lowest range of each of the
three scores, had a lower ischemic risk than the overall COMPASS-
CLARIFY-eligible population, especially patients in the low-
CHA,DS,VaSc group (1.9 [1.7-2.1] for REACH RIS, 1.5 (1.2-2.0])for
REACH BRS, and 0.6 (0.3-1.3) for CHA,;DS,VaSc).

Intermediate REACH RIS or REACH BRS, and high CHA,DS,VaSc
were associated with a significantly higher risk of occurrence of the
composite ischemic outcome, compared to low REACH RIS, REACH
BRS or CHA,DS,VaSc, respectively (3.0 [2.6-3.4]) versus 1.9
(1.7-2.1), p < .001; 2.5 (2.2-2.7) versus 1.5 (1.2-2.0), p <.001; and
2.4 (2.2-2.6) versus 0.6 (0.3-1.3), p < .001.

3.4 | Bleeding according to risk scores

The rate of bleeding in the overall COMPASS-eligible population was 0.5
per 100 patient years (95% Cl, 0.4-0.6). There were no differences
between the rates of bleeding in patients with intermediate versus low
REACH RIS (0.5 [95% Cl, 0.4-0.7] vs. 0.4 [95% Cl, 0.3-0.5] per 100
patient years, p = .26), intermediate versus low REACH BRS (0.5 [95% ClI,
0.4-0.6] vs. 0.4 [95% Cl, 0.3-0.7], p = .81), and high vs low CHA,DS,VaSc
score (0.5 [95% Cl, 0.4-0.6] vs. 0.5 [95% Cl, 0.2-1.1], p = .95), as well as
between any of these risk categories and the overall study population

(Figure 1).

4 | DISCUSSION

In the present analysis, we sought to evaluate the performance of
three risk scores to identify within COMPASS-Eligible patients from
the CLARIFY registry, those with the most favorable trade-off
between ischemic and bleeding events. The main results of our analy-
sis are that a low CHA,DS,VaSc score (0 orl) identifies, admittedly a
small proportion of patients, but at very low ischemic risk and at simi-
lar bleeding risk. Thus, these patients appear unlikely to benefit from a
combination of low-dose rivaroxaban and aspirin. On the other hand,
patients with an intermediate REACH RIS had a markedly higher
ischemic risk, but with no apparent increased risk of bleeding, and
thus appear to be the optimal candidates for the COMPASS regimen.
Finally, all three risk scores used in this study demonstrated poor per-
formance in identifying patients at higher or lower bleeding risk, and
probably should not be used for evaluation of the risk of bleeding in
COMPASS-eligible patients.

Bleeding risk remains a major concern when using antithrombotic
therapies in clinical practice, with the fear of causing harm with an
overt bleed while the ischemic events prevented are clinically “silent”
and thus unrecognized, leading to a distorted perception of benefits
and harms of treatment. There have been several attempts to identify
patients with an optimal benefit-risk ratio for the prescription of low
dose rivaroxaban and aspirin using simple clinical criteria such as dia-
betes, heart failure, number of diseased vascular beds or renal fail-
ure.??°  Additionally, we?' and others?® have found that the
combination of multiple enrichment criteria resulted in a dramatic
increase of ischemic risk without significant increase in bleeding risk
suggesting that these patients may derive the greatest benefit from
the COMPASS regimen. However, to date, the performance of risk
scores has never been evaluated for this purpose.

This score-based approach for clinical management and risk strati-
fication of patient has already proven to be effective in other clinical
settings, such as the use of the GRACE score?? for risk stratification in
acute coronary syndromes, or the PRECISE-DAPT,?® DAPT?* or the
ABC-CHD? scores in decision making regarding duration of dual anti-
platelet therapy after PCI, and is recommended by guidelines.® The
rationale for evaluating both the REACH RIS and BRS'” is that these
two scores have been developed and externally validated in a large
registry of more than 68 000 outpatients with chronic vascular
disease,'® somewhat similar to the COMPASS Trial population. The
CHA,DS,VaSc score has been validated for stroke prediction in
patients with AF but based on the individual components of this score
and its ease of use in clinical practice, several studies have also dem-
onstrated its value for predicting ischemic events or mortality in vari-
ous settings, independent of the presence of AF.26%°

If these three scores performed well in identifying patients at high
or low risk of ischemic events in the present study, they did not allow
accurate evaluation of the risk of bleeding. Such a discrepancy was
unexpected, in particular for the REACH BRS but may be explained by
the fact that serious bleeding events were relatively rare in the study
population (108 events, 0.5 per 100 patients years), and that the
COMPASS-eligible population accounted for approximately one out
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of three patients with CCS, and around half with chronic vascular
disease,® with higher risk patients being excluded.

Interestingly, several items used in the calculation of these scores
are redundant, and their performance only depends on the weighting
of each item. The REACH RIS involves more items with a larger score
range (from O to >29) and may be slightly more difficult to compute,
but this may explain its better distribution in the study population and
its enhanced performance for prediction of ischemic events.

Several limitations of this study must be acknowledged. First, the
definition of “serious bleeding” did not include fatal bleeding, as in the
modified ISTH definition used in COMPASS. However, and apart from
fatal bleeding, other bleeding defined as “major” by the COMPASS
protocol were captured using our definition. Additionally, this defini-
tion of bleeding used for developing the REACH BRS was externally
validated in the CHARISMA trial. Second, we analyzed the ischemic
and bleeding outcomes within a population of CCS patients, currently
under single antiplatelet therapy. There remains uncertainty whether
the ischemic and bleeding risk will evolve once patients would be
under combination of aspirin and rivaroxaban.. Finally, approximately
one half of the overall CLARIFY population was excluded from the
analysis due to missing data regarding evaluation of eligibility to
COMPASS, which may affect the applicability of the results.

5 | CONCLUSIONS

Within a broad population of patients with chronic coronary syndromes
fulfilling the COMPASS eligibility criteria, a low CHA,DS,VaSc score
identify a relatively small subset of patients unlikely to benefit from
combination of low-dose rivaroxaban and aspirin, while patients with
an intermediate REACH Recurent Ischemic Score appear as attractive
candidates for this strategy. All scores demonstrated poor performance

for the prediction of bleeding events in this population.
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