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platelets and the coagulation cascade in athero‑
sclerosis,7 one of the directions of contemporary 
research in stable CAD is the evaluation of adding 
various antithrombotic therapies to acetylsalicyl‑
ic acid (ASA) for tertiary prevention.8,9 Previous 
randomized controlled trials (RCTs) did not con‑
firm that the additional use of clopidogrel,10 ti‑
cagrelor,11 vorapaxar,12 or vitamin K antagonists13 

INTRODUCTION Despite the introduction of nov‑
el pharmacotherapy and the widespread use of 
revascularization, stable coronary artery disease 
(CAD) is still the most common cause of mortali‑
ty and morbidity in the general population.1-3 Pa‑
tients with a diagnosis of stable CAD are at risk 
of adverse ischemic events and, as a consequence, 
cardiovascular death.4-6 Given the activation of 
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ABSTRACT

INTRODUCTION The positive outcomes of the COMPASS trial raise questions about the proportion of 
patients who could benefit from additional therapy with rivaroxaban in real ‑world practice.
OBJECTIVES We aimed to identify the proportion of patients from the TERCET registry with significant 
coronary artery disease (TERCET ‑CAD) who could benefit from the use of rivaroxaban and to assess 
their clinical characteristics and long ‑term prognosis in comparison with the corresponding measures 
in the COMPASS trial.
PATIENTS AND METHODS The COMPASS criteria were applied in the TERCET ‑CAD population. Patients 
who met the criteria of the COMPASS trial were included in the COMPASS ‑like group. The baseline char‑
acteristics and long ‑term outcomes of the COMPASS ‑like group were compared with the corresponding 
measures in the acetylsalicylic acid (ASA)–alone arm from the COMPASS trial.
RESULTS The COMPASS ‑like group included 3884 patients (31.6%) out of the 12 286 patients constitut‑
ing the TERCET ‑CAD population. Patients in the COMPASS ‑like group were characterized by older age 
(P <0.001) and a more frequent occurrence of risk factors for CAD than those in the ASA ‑alone arm 
of the COMPASS trial. The rate of a composite endpoint in the COMPASS ‑like group was 9%, and in 
the ASA ‑alone arm of the COMPASS trial, it was 6% (P <0.001).
CONCLUSIONS Less than one‑third of the TERCET ‑CAD population met the COMPASS criteria and could 
potentially benefit from low ‑dose rivaroxaban therapy. Unfavorable clinical profiles and higher rates of 
adverse events in the TERCET registry compared with those in the COMPASS trial may predict greater 
benefits from the implementation of low ‑dose rivaroxaban in the real ‑world population.
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syndromes) hospitalized in a tertiary cardiolo‑
gy center with an on ‑site cardiac surgery facility.

The primary outcome measure of the TERCET 
registry is the evaluation of the effect of treat‑
ment on the lipid profile and long ‑term progno‑
sis of patients with ischemic heart disease. The di‑
agnosis of CAD was established on the basis of 
clinical presentation, coronary angiography, and 
additional test results, in accordance with cur‑
rent ESC guidelines.23-25 Patients with vasospas‑
tic or microvascular angina were also included in 
the registry. Diagnostic and therapeutic strate‑
gies, including pharmacologic and interventional 
treatment, were used in accordance with the cur‑
rent ESC guidelines.23-25 Each patient enrolled in 
the TERCET registry underwent coronary angi‑
ography. The data on long ‑term follow ‑up, in‑
cluding the cause of death and the exact date of 
death and cardiovascular events, were obtained 
from the official registry of the National Health 
Fund, which ensured complete data collection. Ac‑
cording to the International Classification of Dis-
eases, Tenth Revision, myocardial infarction (MI) 
was defined as the I21–I22 codes, whereas stroke 
was defined as the I60–I64 codes. Follow ‑up was 
available for all patients. The TERCET registry 
has been approved by the institutional review 
board and has been conducted in accordance with 
the ethical standards laid down in the 1964 Dec‑
laration of Helsinki and its later amendments. 
The trial is registered at www.clinicaltrials.gov 
(ID: NCT0306543).

TERCET -CAD population For the purpose of the 
present study, of all patients enrolled in the TER‑
CET registry and hospitalized between 2006 and 
2016, only stable patients (with stable angina or 
1 year after an acute coronary syndrome) with 
significant CAD were included. Significant CAD 
was defined as a history of MI, percutaneous cor‑
onary intervention (PCI), or coronary artery by‑
pass grafting (CABG); ≥50% stenosis of the left 
main (LM) branch or the proximal segment of 
the left anterior descending branch of the left cor‑
onary artery; or ≥70% stenosis in other segments 
of the coronary arteries. Patients for whom data 
on the parameters listed in the COMPASS crite‑
ria were unavailable (n = 1887) were not includ‑
ed in the present analysis (Supplementary Mate‑
rial, Table S1). The remaining patients constitut‑
ed the TERCET ‑CAD population.

Application of COMPASS criteria in the TERCET -CAD 
population First, we applied the COMPASS in‑
clusion criteria14 to the TERCET ‑CAD population 
(FIGURE 1): 1) CAD according to the COMPASS crite‑
ria was defined as the occurrence of one of the fol‑
lowing: MI within the last 20 years; multivessel 
CAD with symptoms or with a history of stable 
or unstable angina; multivessel PCI; or multives‑
sel CABG surgery; 2) patients who met the above 
criteria also had to meet at least 1 of the follow‑
ing criteria: age ≥65 years or age <65 years and 
documented atherosclerosis or revascularization 

in patients with stable CAD was associated with 
measurable benefits as compared with antithrom‑
botic therapy limited to ASA. Recently, the re‑
sults of the international, multicenter, random‑
ized COMPASS trial (Cardiovascular Outcomes 
for People using Anticoagulation Strategies; Clin‑
icalTrials.gov number: NCT0177 424) have indi‑
cated that adding low ‑dose rivaroxaban (2.5 mg 
twice daily) to ASA improves long ‑term outcomes 
in a selected population of patients with stable 
CAD.14-16

As with any RCT,17-19 strict inclusion and exclu‑
sion criteria may cause difficulties in implement‑
ing the results from the COMPASS trial across 
the full spectrum of patients with stable CAD.14 
Patients enrolled in RCTs often have a lower car‑
diovascular risk than a real ‑world population,20-22 
which may also affect the benefits and risks of ap‑
plying novel technologies or drugs.17,19 Therefore, 
the positive outcomes of the COMPASS trial raise 
questions about the proportion of patients who 
could benefit from additional therapy with low‑
‑dose rivaroxaban in routine clinical practice. Cur‑
rent guidelines of the European Society of Cardi‑
ology (ESC) emphasize the necessity of obtain‑
ing evidence from unselected patients and vali‑
dated registries in order to apply the results of 
RCTs to real ‑world practice.23-25

Data from the TERCET registry (Hyperlipid‑
emia Therapy in the Tertiary Cardiological Cen‑
ter),26 encompassing a population with CAD, al‑
low an analysis of the proportion of patients who 
could benefit from the use of rivaroxaban as well 
as an assessment of their clinical characteristics 
and long ‑term prognosis in comparison with pa‑
tients included in the COMPASS trial.

PATIENTS AND METHODS The COMPASS trial  
The design14 and outcomes15 of the COMPASS tri‑
al were described previously. In brief, the COM‑
PASS trial was a double ‑blind, placebo ‑controlled, 
randomized trial of 27 395 patients with stable 
CAD or peripheral vascular disease. The study 
population was randomly assigned into the fol‑
lowing 3 arms of antithrombotic strategies: rivar‑
oxaban (2.5 mg twice daily) plus ASA, rivaroxaban 
alone (5 mg twice daily), or ASA alone. Of the to‑
tal number of patients enrolled in the COMPASS 
trial, 24 824 (91%) had stable CAD (COMPASS‑
‑CAD substudy).16 During the mean 23 months 
of follow ‑up, the combination of rivaroxaban and 
ASA was associated with a significant 26% re‑
duction of the primary endpoint in comparison 
with that in the control arms. Moreover, the reg‑
imen resulted in more frequent major bleeding 
compared with the ASA ‑alone arm, but without 
a significant increase in the rates of intracranial 
or life ‑threatening bleeding.

The TERCET registry The design of the TERCET 
registry was described previously.26 Briefly, 
the registry is a prospective, observational study 
recruiting consecutive patients with ischemic 
heart disease (stable angina and acute coronary 
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TERCET‑CAD population (n = 12 286)

TERCET‑CAD population defined as:
• Prior MI, or
• Prior PCI, or
• Prior CABG, or
• Significant CADa

TERCET‑CAD population fulfilling 
the inclusion criteria of the COMPASS trial (n = 7109; 57.9%)

COMPASS‑not‑included group
(n = 5177; 42.1%)

TERCET‑CAD population not fulfilling 
the inclusion criteria of COMPASS 

COMPASS‑excluded group
(n = 3225; 26.2%)

TERCET‑CAD population fulfilling 
the exclusion criteria of COMPASS 

COMPASS‑like group (n = 3884; 31.6%)

TERCET‑CAD population fulfilling the inclusion and not fulfilling the exclusion 
criteria of the COMPASS trial

COMPASS exclusion criteria

• High risk of bleeding
• Stroke within 1 month or any history of hemorrhagic or lacunar stroke
• Severe heart failure with known LVEF <30% or NYHA class III or IV
• eGFR <15 ml/min
• Need for DAPT, other non–aspirin APT, or OAC
• Known noncardiovascular disease associated with poor prognosis (eg, 

metastatic cancer) or that increases the risk of an adverse reaction to study 
interventions

• History of hypersensitivity or known contraindication to rivaroxaban or aspirin

COMPASS inclusion criteria
  
COMPASS‑CAD defined as:
• MI within the last 20 years, or
• Multivessel CAD with symptoms or with history of SA or UA, or
• Multivessel PCI, or
• Multivessel CABG surgery

Patients with COMPASS‑CAD also had to meet at least 1 of the following criteria:
• Age ≥65 years or
• Age <65 years and documented atherosclerosis or revascularization 

involving at least 2 vascular bedsb or at least 2 additional risk factorsc 

FIGURE 1  Flow chart for identification of the COMPASS ‑like group in the TERCET ‑CAD population based on the COMPASS trial inclusion and 
exclusion criteria
a Significant CAD was defined as hemodynamically significant stenosis in 1 or more coronary arteries (≥50% stenosis in the left main coronary artery 
or the proximal segment of the left anterior descending artery, or ≥70% stenosis in other segments).
b Because CAD involves disease in the coronary vasculature, only 1 additional vascular bed is required.
c Risk factors: current smoking, diabetes mellitus, renal dysfunction with an estimated glomerular filtration rate <60 ml/min, heart failure, and 
nonlacunar ischemic stroke ≥1 month ago.
Abbreviations: APT, antiplatelet therapy; CABG, coronary artery bypass grafting; CAD, coronary artery disease; COMPASS, Cardiovascular Outcomes 
for People using Anticoagulation Strategies; DAPT, dual antiplatelet therapy; eGFR, estimated glomerular filtration rate; LVEF, left ventricular ejection 
fraction; MI, myocardial infarction; NYHA, New York Heart Association; OAC, oral anticoagulation; PCI, percutaneous coronary intervention; SA, stable 
angina; TERCET, Hyperlipidemia Therapy in the Tertiary Cardiological Center; UA, unstable angina 



ORIGINAL ARTICLE Implementation of the COMPASS trial in the TERCET registry population 463

Primary outcome measure The primary endpoint 
in the COMPASS trial was a composite of car‑
diovascular death, stroke, or MI.14 The study 
was stopped because of the superiority of the 
rivaroxaban ‑plus ‑ASA group after a mean follow‑
‑up of 23 months.15,16 In the TERCET registry, due 
to the lack of information on the cause of death, 
all ‑cause death in the composite endpoint at the 
24 ‑month follow ‑up was used.

Statistical analysis To compare the baseline 
characteristics and long ‑term outcomes between 
the COMPASS ‑like group from the TERCET‑
‑CAD population and the ASA ‑alone arm from 
the COMPASS ‑CAD substudy, the t test for con‑
tinuous variables and the χ2 test for categori‑
cal variables were used. Continuous variables 
were presented using the arithmetic mean with 
SD or median with the first and third quartiles. 
A 2 ‑sided P value of less than 0.05 was consid‑
ered significant. The STATISTICA 10 software 
(StatSoft, Inc., Tulsa, Oklahoma, United States) 
was used for all calculations.

RESULTS Identification of the COMPASS -like 
group A  flow chart for the  identification of 
patients meeting the  COMPASS criteria in 
the TERCET ‑CAD population (the COMPASS ‑like 
group) is presented in FIGURE 1. Among the 12 286 
patients of the TERCET ‑CAD population, 7109 pa‑
tients (57.9% of the entire population) met the in‑
clusion criteria of the COMPASS trial. The remain‑
ing 5177 patients (42.1% of the entire population) 
did not meet the COMPASS inclusion criteria (the 
COMPASS ‑not ‑included group).

As the next step, the exclusion criteria of the 
COMPASS study were applied across the 7109 
patients in the TERCET ‑CAD population who 
met the inclusion criteria. Based on these cri‑
teria, 3225 patients (26.2% of the entire popu‑
lation) excluded from further analysis were as‑
signed to the COMPASS ‑excluded group. After im‑
plementation of the inclusion and exclusion crite‑
ria, the remaining 3884 patients (31.6% of the en‑
tire population) constituted a study group that 
would potentially meet the COMPASS criteria in 
the TERCET ‑CAD population (the COMPASS‑
‑like group).

COMPASS criteria in the TERCET -CAD popula-
tion The percentage of the TERCET‑CAD pop‑
ulation who did not fulfill the inclusion criteria 
and who met the exclusion criteria of the COM‑
PASS trial depending on the reasons is present‑
ed in FIGURE 2.

COMPASS -like group in the TERCET -CAD popula-
tion vs the ASA -alone arm of the COMPASS trial  
A comparison of the COMPASS ‑like group in 
the  TERCET ‑CAD population with the  ASA‑
‑alone arm of the COMPASS trial is present‑
ed in TABLES 1 and 2. Patients in the COMPASS‑
‑like group were older and were more often male 
than those in the ASA ‑alone arm. Moreover, they 

involving at least 2 vascular beds (the aorta, arte‑
rial supply to the brain, gastrointestinal tract, low‑
er limbs, upper limbs, kidneys) or at least 2 addi‑
tional risk factors (current smoking, diabetes mel‑
litus, renal dysfunction with estimated glomerular 
filtration rate <60 ml/min, heart failure, or isch‑
emic stroke ≥1 month prior to inclusion). TERCET‑
‑CAD patients who did not meet the above inclu‑
sion criteria of the COMPASS trial were assigned 
to the COMPASS ‑not ‑included group.

Subsequently, among the remaining TERCET‑
‑CAD population, the following exclusion criteria 
of the COMPASS trial14 were applied: 1) high risk 
of bleeding; 2) stroke within the previous month 
or a history of hemorrhagic or lacunar stroke; 3) 
severe heart failure with known ejection frac‑
tion of less than 30% or New York Heart Asso‑
ciation (NYHA) class III or IV symptoms; 4) an 
estimated glomerular filtration rate of less than 
15 ml/min; 5) a need for dual antiplatelet ther‑
apy, other non ‑ASA antiplatelet therapy, or oral 
anticoagulant therapy; 6) known noncardiovas‑
cular disease that is associated with poor prog‑
nosis (eg, metastatic cancer); 7) history of hyper‑
sensitivity or a known contraindication to rivar‑
oxaban, ASA, or excipients, if applicable; and 8) 
other exclusion criteria of the COMPASS trial.

The remaining TERCET ‑CAD patients who met 
at least 1 of the above exclusion criteria of the 
COMPASS trial were assigned to the COMPASS‑
‑excluded group.

Patients from the TERCET ‑CAD population 
who met the inclusion criteria and did not meet 
the exclusion criteria of the COMPASS trial were 
the target study group, namely, the COMPASS‑
‑like group.

The data available in the TERCET registry al‑
low defining all the inclusion and exclusion cri‑
teria as in the COMPASS trial, with a few excep‑
tions. First, chronic heart failure in the TER‑
CET registry was defined as the presence of left 
ventricular dysfunction with a left ventricular 
ejection fraction of 35% or lower or a previous 
implantation of an implantable cardioverter‑
‑defibrillator as part of the primary prevention 
of sudden cardiac death (except for patients with 
a documented diagnosis of hypertrophic cardio‑
myopathy). In the COMPASS trial, chronic heart 
failure was determined based on a clinical diag‑
nosis in the patient’s medical history.14,15 Addi‑
tionally, in the TERCET registry, the high risk 
of bleeding was based on the HAS ‑BLED score 
(hypertension, abnormal liver function, histo‑
ry of stroke or thromboembolism, history of 
bleeding, age >65 years, use of nonsteroidal anti‑
‑inflammatory drugs, and alcohol abuse) (high 
risk of bleeding ≥3 points).27 In the COMPASS 
trial, the assessment of the high risk of bleeding 
was at the discretion of the investigator. The ex‑
clusion criterion of hypersensitivity or known 
contraindications to the use of drugs was lim‑
ited either to rivaroxaban or ASA, without con‑
sidering pantoprazole (whose administration in 
the COMPASS trial was also assessed).14
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rate of risk factors and worse long ‑term outcomes 
in comparison with the other groups.

DISCUSSION The results of our study showed 
that 31.6% of patients included in the large ‑scale 
prospective TERCET registry of a real ‑world pop‑
ulation with CAD met the COMPASS trial crite‑
ria. The remaining patients were ineligible for fur‑
ther analysis as they did not meet the inclusion 
criteria or they fulfilled the exclusion criteria of 
the COMPASS trial.

The possibility of external applicability of 
the COMPASS trial criteria in 2 large ‑scale in‑
ternational registries was analyzed previously.28,29 
The first one, the REACH registry (Reduction 
of Atherothrombosis for Continued Health), in‑
cluded patients over 45 years of age with diag‑
nosed atherosclerosis (CAD, peripheral or cere‑
bral artery disease) or at least 3 risk factors for 
atherosclerosis.28 The COMPASS criteria were 
met by 53% of the analyzed population. The dis‑
crepancy in the result between the REACH reg‑
istry and our study may be due to differences in 
the applied methodology. Firstly, the REACH reg‑
istry used a less rigorous definition of CAD owing 
to the lack of accurate information on the num‑
ber of treated vessels and the degree of athero‑
sclerosis progression in the coronary arteries. In 
addition, the REACH registry lacked data on 7 
exclusion criteria from the COMPASS trial, in‑
cluding severe heart failure (left ventricular ejec‑
tion fraction <30%, NYHA functional class III or 
IV), history of cancer, or hypersensitivity to ri‑
varoxaban and ASA. Finally, because of the lack 
of detailed recommendations in the COMPASS 
trial protocol on the definition of high risk of 

more often had diabetes mellitus, arterial hyper‑
tension, and prior PCI. On the other hand, pe‑
ripheral vascular disease and chronic heart fail‑
ure were less prevalent in this group. Regarding 
medical therapy, angiotensin ‑converting enzyme 
inhibitors, angiotensin II receptor antagonists, 
statins, and β ‑blockers were used more frequently 
in the COMPASS ‑like group in comparison with 
the ASA ‑alone arm of the COMPASS trial.

In the TERCET ‑CAD registry, the follow ‑up was 
24 months and was completed for all patients, 
whereas in the COMPASS trial, the mean follow‑
‑up was 23 months. The rate of the composite end‑
point in the COMPASS ‑like group was 9% (all‑
‑cause death, MI, or stroke), and in the ASA ‑alone 
arm of the COMPASS trial, it was 6% (cardiovascu‑
lar death, MI, or stroke; P <0.0001). In addition, in 
the COMPASS ‑like group, all ‑cause death (6% vs 
4%; P <0.0001) and incidence of MI (3% vs 2%; P = 
0.01) were more frequent than in the ASA ‑alone 
arm of the COMPASS trial. There were no differ‑
ences between groups in other adverse cardiovas‑
cular events, such as stroke (2% vs 2%; P = 0.93) 
or revascularization (7% vs 7%; P = 0.92).

Comparison of the COMPASS -like, COMPASS -not-
-included, and COMPASS -excluded groups The base‑
line characteristics and long ‑term outcomes of 
the COMPASS ‑like, the COMPASS ‑not ‑included, 
and the COMPASS ‑excluded groups are shown in 
TABLE 3. In general, the COMPASS ‑not ‑included 
group was characterized by a lower incidence of 
risk factors for CAD and comorbidities as well 
as the most favorable long ‑term prognosis than 
the remaining groups. Conversely, patients in 
the COMPASS ‑excluded group had the highest 

FIGURE 2  Percentage of the TERCET‑CAD population who did not fulfill the inclusion criteria (A; COMPASS‑not‑included group [n = 5177; 42.1%]) 
and who met the exclusion criteria of the COMPASS trial (B; COMPASS‑excluded group [n = 3225; 26.2%]) 
Abbreviations: HAS‑BLED, hypertension, abnormal liver function, history of stroke or thromboembolism, history of bleeding, age >65 years, use of 
nonsteroidal anti‑inflammatory drugs, and alcohol abuse; others, see FIGURE 1
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registries, which included patients with a recent 
MI.29 For the purpose of adapting the method‑
ology of the COMPASS trial, the FAST ‑MI pop‑
ulation was included for analysis 1 year (entry 
point) after MI. The COMPASS criteria applied 
in the FAST ‑MI registries were met in 44% of 
the population. Notably, all patients had a pre‑
vious MI, and as a consequence, they fulfilled 

bleeding,14 the REACH bleeding risk score was 
used.30 The authors admit that the above limita‑
tions could lead to an overestimation of the per‑
centage of patients that met the COMPASS cri‑
teria in the REACH registry.

External applicability of the COMPASS crite‑
ria to the real ‑world population was also inves‑
tigated in the FAST ‑MI 2005, 2010, and 2015 

TABLE 1 Baseline characteristics of the COMPASS ‑like group from the TERCET ‑CAD population and 
the acetylsalicylic acid–alone arm of the COMPASS trial

Variable COMPASS ‑like group 
(n = 3884)

ASA ‑alone arm 
(n = 8261)

P value

Age, y, median (Q1 –Q3) 70 (65–75) 69 (65–73) <0.001

Sex Female 1252 (32) 1646 (20) <0.001

Male 2632 (68) 6615 (80) <0.001

Body mass index, kg/m2, mean (SD) 28.4 (4.4) 28.5 (4.7) 0.26

eGFR, ml/min/1.73 m2, mean (SD) 79.7 (23.8) 73.7 (17.9) <0.001

Systolic blood pressure, mm Hg, mean (SD) 133 (18) 135 (17) <0.001

Diastolic blood pressure, mm Hg, mean (SD) 78 (11) 78 (10) 0.92

Risk factors Current smoking 956 (25) 1687 (20) <0.001

Former smoking 1762 (45) 3908 (47) 0.046

Diabetes mellitus 1629 (42) 3040 (37) <0.001

Arterial hypertension 3057 (79) 6218 (75) <0.001

Peripheral artery disease 654 (17) 1641 (20) <0.001

Previous MI 2673 (69) 5721 (69) 0.64

PCI 3168 (82) 4905 (59) <0.001

Previous CABG 1231 (32) 2586 (31) 0.67

Multivessel CAD 2423 (62) 5043 (61) 0.16

Chronic heart failurea 437 (11) 1,912 (23) <0.001

Stroke 109 (3) 268 (3) 0.19

Previous treatment ACEI or ARB 3452 (89) 5939 (72) <0.001

Lipid ‑lowering drug 3548 (93) 7573 (92) 0.045

β ‑Blocker 3641 (94) 6154 (75) <0.001

Eastern European ethnicity 3884 (100) 1487 (18) <0.001

Data are presented as number (percentage) of patients unless otherwise indicated.

a For the COMPASS ‑like group, chronic heart failure was defined as left ventricular ejection fraction ≤35% or a 
history of implantation of an implantable cardioverter ‑defibrillator for primary prevention of sudden cardiac death 
(excluding hypertrophic cardiomyopathy).

Abbreviations: ACEI, angiotensin ‑converting enzyme inhibitor; ARB, angiotensin receptor blocker; ASA, acetylsalicylic 
acid; others see FIGURE 1

TABLE 2 Major efficacy outcomes of the COMPASS ‑like group from the TERCET ‑CAD population and 
the acetylsalicylic acid–alone arm of the COMPASS trial

Variable COMPASS ‑like group (n = 3884) ASA ‑alone arm (n = 8261) P value

MI, stroke, 
or cardiovascular deatha

360 (9) 460 (6) <0.001

Death 217 (6) 339 (4) <0.001

MI 125 (3) 195 (2) 0.01

Stroke 62 (2) 130 (2) 0.93

Coronary revascularization 262 (7) 553 (7) 0.92

Data are presented as number (percentage) of patients.

a For the COMPASS ‑like group, owing to the lack of information about the cause of death, all ‑cause death was used.

Abbreviations: see FIGURE 1 and TABLE 1
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exclusion criteria. The COMPASS ‑like group in 
the TERCET ‑CAD population was character‑
ized by older age, a more frequent occurrence of 
risk factors for CAD, and a less favorable long‑
‑term prognosis. Similar results were observed 
in the REACH and FAST ‑MI registries.28,29 Dif‑
ferences in the baseline characteristics and long‑
‑term outcomes between the real ‑world popula‑
tion and participants of the COMPASS trial may 
suggest that the addition of rivaroxaban to ter‑
tiary prevention in routine clinical practice will 
result in even better treatment effects.

After discharge, TERCET ‑CAD patients meet‑
ing the COMPASS criteria were characterized 
by a higher rate of the composite endpoint than 
those in the ASA ‑alone arm of the COMPASS 
trial.16 There may be several reasons for the ob‑
served difference. First of all, as we had no in‑
formation on the causes of death in our study, 
we applied the definition of all ‑cause mortali‑
ty. This is in contrast to the COMPASS trial, in 

the CAD definition according to the COMPASS 
trial.14 However, this (as well as the exclusion of 
patients with stable CAD in the FAST ‑MI regis‑
tries) may also have resulted in an overestimation 
of the percentage of patients who met the COM‑
PASS criteria in the real ‑world population. In con‑
trast to the REACH and FAST ‑MI registries, in 
the present study, we were able to precisely de‑
fine the inclusion and exclusion criteria in an un‑
selected population of patients with stable CAD 
confirmed by coronary angiography. Further‑
more, due to the implementation of the wide‑
ly used HAS ‑BLED score, a high risk of bleeding 
was standardized.27

Despite a high level of evidence, results from 
RCTs are implemented into routine clinical prac‑
tice with appropriate caution.17-19 Patients strict‑
ly recruited for RCTs are usually characterized 
by a  lower cardiovascular risk than the real‑
‑world population.20-22 Our study confirms this 
fact despite the use of comparable inclusion and 

TABLE 3 Baseline characteristics and major efficacy outcomes of the COMPASS ‑like, COMPASS ‑not ‑included (not 
fulfilling the inclusion criteria of the COMPASS trial), and COMPASS ‑excluded (fulfilling the exclusion criteria of 
the COMPASS trial) groups of the TERCET ‑CAD population

Variable COMPASS ‑not‑
‑included group 
(n = 5177; 42.1%)

COMPASS ‑like group 
(n = 3884; 31.6%)

COMPASS‑
‑excluded group 
(n = 3225; 26.2%)

Age, y, median (Q1 –Q3) 59 (55–64) 70 (65–75) 72 (67–77)

Sex Female, n (%) 1407 (27) 1252 (32) 1070 (33)

Male, n (%) 5177 (73) 2632 (68) 2155 (67)

Body mass index, kg/m2, mean (SD) 28.7 (4.5) 28.4 (4.4) 28.7 (4.7)

eGFR, ml/min/1.73 m2, mean (SD) 91.3 (23.6) 79.7 (23.8) 71.2 (24.7)

Systolic blood pressure, mm Hg, mean (SD) 136 (22) 133 (18) 141 (28)

Diastolic blood pressure, mm Hg, mean (SD) 81 (13) 78 (11) 81 (14)

Risk factors Current smoking 1278 (25) 956 (25) 526 (16)

Former smoking 2541 (49) 1762 (45) 1382 (43)

Diabetes mellitus 1236 (24) 1629 (42) 1526 (47)

Arterial hypertension 3772 (73) 3057 (79) 2691 (83)

Peripheral artery disease 223 (4) 654 (17) 865 (27)

Previous MI 2652 (51) 2673 (69) 2429 (75)

PCI 4332 (84) 3168 (82) 2677 (83)

Previous CABG 827 (16) 1231 (32) 949 (29)

Multivessel CAD 1627 (32) 2423 (62) 1941 (60)

Chronic heart failure 378 (7) 437 (11) 1169 (36)

LVEF, % (SD) 48.6 (9.2) 46.9 (8.2) 39.6 (12.5)

Stroke 110 (2) 109 (3) 542 (17)

Previous treatment ACEI or ARB 4584 (89) 3452 (89) 2731 (85)

Lipid ‑lowering drug 4762 (93) 3548 (93) 2870 (91)

β ‑Blocker 4800 (93) 3641 (94) 3021 (94)

MI, stroke, or cardiovascular death 318 (6) 360 (9) 519 (16)

Death 189 (4) 217 (6) 373 (11)

MI 113 (2) 125 (3) 130 (4)

Stroke 38 (1) 62 (2) 85 (3)

Coronary revascularization 293 (6) 262 (7) 208 (6)

Data are presented as number (percentage) of patients unless otherwise indicated.

Abbreviations: see FIGURE 1 and TABLE 1
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in greater benefits from the implementation of 
low ‑dose rivaroxaban in the real ‑world popula‑
tion. Therefore, there is a need for further clin‑
ical trials assessing the CAD population in rou‑
tine clinical practice.

SUPPLEMENTARY MATERIAL

Supplementary material is available at www.mp.pl/paim.

ARTICLE INFORMATION

CONTRIBUTION STATEMENT PD, BH, and MG contributed to the con‑
cept and design of the study. PD and BH contributed to data acquisition. PD, 
BH, and MG contributed to data analysis and interpretation. PD contributed 
to statistical analysis. MG supervised the research. Each author contributed 
important intellectual content during manuscript drafting or revision and ac‑
cepts accountability for the overall work by ensuring that questions pertain‑
ing to the accuracy or integrity of any portion of the work are appropriately 
investigated and resolved.

CONFLICT OF INTEREST None declared.

OPEN ACCESS This is an Open Access article distributed under the terms 
of the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 Inter‑
national License (CC BY ‑NC ‑SA 4.0), allowing third parties to copy and re‑
distribute the material in any medium or format and to remix, transform, and 
build upon the material, provided the original work is properly cited, distrib‑
uted under the same license, and used for noncommercial purposes only. For 
commercial use, please contact the journal office at pamw@mp.pl.

HOW TO CITE Desperak P, Hudzik B, Gąsior M. Assessment of patients 
with coronary artery disease who may benefit from the use of rivaroxaban in 
the real world: implementation of the COMPASS trial criteria in the TERCET 
registry population. Pol Arch Intern Med. 2019; 129: 460‑468. doi:10.20452/
pamw.14907

REFERENCES

1 Townsend N, Wilson L, Bhatnagar P, et al. Cardiovascular disease in Eu‑
rope: epidemiological update 2016. Eur Heart J. 2016; 37: 3232‑3245. 

2 Benjamin EJ, Muntner P, Alonso A, et al. Heart disease and stroke 
statistics ‑2019 update: A report from the American Heart Association. Cir‑
culation. 2019; 139: e56 ‑e528.

3 Top 10 causes of Death. World Health Organization. http://www.who.
int/gho/mortality_burden_disease/causes_death/top_10/en/. Accessed 
April 13, 2019.

4 Bhatt DL, Eagle KA, Ohman EM, et al. Comparative determinants of 
4 ‑year cardiovascular event rates in stable outpatients at risk of or with ath‑
erothrombosis. JAMA. 2010; 304: 1350‑1357. 

5 Parma Z, Steg PG, Greenlaw N, et al. Differences in outcomes in patients 
with stable coronary artery disease managed by cardiologists versus non‑
cardiologists. Results from the international prospective CLARIFY registry. 
Pol Arch Intern Med. 2017; 127: 107‑114.

6 Jernberg T, Hasvold P, Henriksson M, et al. Cardiovascular risk in 
post ‑myocardial infarction patients: nationwide real world data demon‑
strate the importance of a long ‑term perspective. Eur Heart J. 2015; 36: 
1163‑1170. 

7 Frangogianis NG. Pathophysiology of myocardial infarction. Compr 
Physiol. 2015; 5: 1841‑1875. 

8 Anand SS, Yusuf S. Oral anticoagulants in patients with coronary artery 
disease. J Am Coll Cardiol. 2003; 41 (4 Suppl S): 62S ‑69S. 

9 Tantry US, Navarese EP, Bliden KP, Gurbel PA. Acetylsalicylic acid and 
clopidogrel hyporesponsiveness following acute coronary syndromes. Kar‑
diol Pol. 2018; 76: 1312‑1319. 

10 Bhatt DL, Fox KAA, Hacke W, et al. Clopidogrel and aspirin versus aspi‑
rin alone for the prevention of atherothrombotic events. N Engl J Med. 2006; 
354: 1706‑1717. 

11 Bonaca MP, Bhatt DL, Cohen M, et al. Long ‑term use of ticagre‑
lor in patients with prior myocardial infarction. N Engl J Med. 2015; 372: 
1791‑1800. 

12 Morrow DA, Braunwald E, Bonaca MP, et al. Vorapaxar in the sec‑
ondary prevention of atherothrombotic events. N Engl J Med. 2012; 366: 
1404‑1413. 

13 Andreotti F, Testa L, Biondi ‑Zoccai GG, Crea F. Aspirin plus warfarin 
compared to aspirin alone after acute coronary syndromes: an updated and 
comprehensive meta ‑analysis of 25 307 patients. Eur Heart J. 2006; 27: 
519‑526. 

14 Bosch J, Eikelboom JW, Connolly SJ, et al. Rationale, design and base‑
line characteristics of participants in the Cardiovascular Outcomes for Peo‑
ple Using Anticoagulation Strategies (COMPASS) trial. Can J Cardiol. 2017; 
33: 1027‑1035. 

15 Eikelboom J, Connolly SJ, Bosch J, et al. Rivaroxaban with and with‑
out aspirin in stable coronary or peripheral artery disease. N Engl J Med. 
2017; 377: 1319‑1330. 

which cardiovascular mortality was included in 
the composite endpoint. Moreover, the long ‑term 
outcomes should be considered in the context of 
a worse clinical profile of the TERCET ‑CAD pop‑
ulation. The differences may also be caused by 
the fact that the participants of the COMPASS 
trial were closely followed after discharge from 
the hospital,14 which may have resulted in bet‑
ter compliance with medical recommendations 
and immediate medical care in the case of new 
symptoms.

In RCTs, the clinical profile and outcomes of 
patients meeting the inclusion and not meeting 
the exclusion criteria are usually not present‑
ed.17-19 In addition to the evaluation of eligibili‑
ty in the real ‑world population, the results of ob‑
servational studies can often lead to formulation 
of new research hypotheses. Therefore, future re‑
search should focus on populations not includ‑
ed in clinical trials. In the context of the present 
study, the COMPASS ‑not ‑included group might 
have been expected to have the  most favor‑
able and the COMPASS ‑excluded group to have 
the worst clinical profile and long ‑term outcomes. 
It is also worth noting that, despite the more 
favorable characteristics of the COMPASS ‑not‑
‑included group, long ‑term outcomes were sim‑
ilar to those in the ASA ‑alone arm of the COM‑
PASS trial.16 Considering the relatively rigorous 
CAD definition adopted in the COMPASS trial,14 
it seems reasonable to conduct RCTs evaluating 
the benefits of using additional rivaroxaban ther‑
apy in a population with any significant CAD.

Study strengths and limitations TERCET is a large‑
‑scale, prospective registry of unselected patients 
with CAD confirmed by coronary angiography and 
with available follow ‑up obtained from the Na‑
tional Health Fund (the only payer in Poland). 
In addition to the typical advantages and lim‑
itations associated with the registry design of 
the study, a few more comments should be made. 
The adopted definition of chronic heart failure was 
more detailed and the bleeding risk was higher in 
the TERCET registry than in the COMPASS trial.14 
For the COMPASS trial, the recruitment was con‑
ducted from February 2013 to May 2016, while 
the TERCET registry included patients hospital‑
ized between January 2006 and December 2016. 
The differences in the enrollment period and, in 
consequence, the implementation of different ESC 
recommendations, may have translated into dif‑
ferences in the distribution of risk factors, man‑
agement, tertiary prevention, and outcomes.31 
Therefore, the results of the present study should 
be interpreted with caution.

Conclusions In summary, less than one ‑third of 
the TERCET registry population with significant 
CAD met the COMPASS criteria and could poten‑
tially benefit from low ‑dose rivaroxaban therapy. 
Unfavorable clinical profiles and the higher rate 
of adverse events in the TERCET registry com‑
pared with those in the COMPASS trial may result 

https://www.mp.pl/paim/sites/default/files/PAMW-D-19-00132_orig_supp_0.pdf
http://creativecommons.org/licenses/by-nc-sa/4.0
https://doi.org/10.1093/eurheartj/ehw334
https://doi.org/10.1093/eurheartj/ehw334
https://doi.org/10.1001/jama.2010.1322
https://doi.org/10.1001/jama.2010.1322
https://doi.org/10.1001/jama.2010.1322
https://doi.org/10.1093/eurheartj/ehu505
https://doi.org/10.1093/eurheartj/ehu505
https://doi.org/10.1093/eurheartj/ehu505
https://doi.org/10.1093/eurheartj/ehu505
https://doi.org/10.1002/cphy.c150006
https://doi.org/10.1002/cphy.c150006
https://doi.org/10.1016/S0735-1097(02)02776-6
https://doi.org/10.1016/S0735-1097(02)02776-6
https://doi.org/10.5603/KP.a2018.0159
https://doi.org/10.5603/KP.a2018.0159
https://doi.org/10.5603/KP.a2018.0159
https://doi.org/10.1056/NEJMoa060989
https://doi.org/10.1056/NEJMoa060989
https://doi.org/10.1056/NEJMoa060989
https://doi.org/10.1056/NEJMoa1500857
https://doi.org/10.1056/NEJMoa1500857
https://doi.org/10.1056/NEJMoa1500857
https://doi.org/10.1056/NEJMoa1200933
https://doi.org/10.1056/NEJMoa1200933
https://doi.org/10.1056/NEJMoa1200933
https://doi.org/10.1093/eurheartj/ehi485
https://doi.org/10.1093/eurheartj/ehi485
https://doi.org/10.1093/eurheartj/ehi485
https://doi.org/10.1093/eurheartj/ehi485
https://doi.org/10.1016/j.cjca.2017.06.001
https://doi.org/10.1016/j.cjca.2017.06.001
https://doi.org/10.1016/j.cjca.2017.06.001
https://doi.org/10.1016/j.cjca.2017.06.001
https://doi.org/10.1056/NEJMoa1709118
https://doi.org/10.1056/NEJMoa1709118
https://doi.org/10.1056/NEJMoa1709118


POLISH ARCHIVES OF INTERNAL MEDICINE 2019; 129 (7-8)468

16 Connolly SJ, Eikelboom JW, Bosch J, et al. Rivaroxaban with or with‑
out aspirin in patients with stable coronary artery disease: an internation‑
al, randomised, double ‑blind, placebo ‑controlled trial. Lancet. 2018; 391: 
205‑218. 

17 Britton A, McKee M, Black N, et al. Threats to applicability of ran‑
domised trials: exclusions and selective participation. J Health Serv Res Pol‑
icy. 1999; 4: 112‑121. 

18 Rothwell PM. External validity of randomised controlled trials: “to 
whom do the results of this trial apply?” Lancet. 2005; 365: 82‑93. 

19 Van Spall HG, Toren A, Kiss A, Fowler RA. Eligibility criteria of ran‑
domized controlled trials published in high ‑impact general medical journals: 
a systematic sampling review. JAMA. 2007; 297: 1233‑1240. 

20 Jha P, Deboer D, Sykora K, Naylor CD. Characteristics and mortality out‑
comes of thrombolysis trial participants and nonparticipants: a population‑
‑based comparison. J Am Coll Cardiol. 1996; 27: 1335‑1342. 

21 Steg PG, Lopez ‑Sendon J, Lopez de Sa E, et al. External validity of 
clinical trials in acute myocardial infarction. Arch Intern Med. 2007; 167: 
68‑73. 

22 Puymirat E, Schiele F, Zeller M, et al. Do randomized clinical trial selec‑
tion criteria reflect levels of risk as observed in a general population of acute 
myocardial infarction survivors? The PEGASUS trial in the light of the FAST‑
‑MI 2005 registry. Int J Cardiol. 2016; 223: 604‑610. 

23 Montalescot G, Sechtem U, Achenbach S, et al. 2013 ESC guidelines 
on the management of stable coronary artery disease: the task force on 
the management of stable coronary artery disease of the European Society 
of Cardiology. Eur Heart J. 2013; 34: 2949‑3003. 

24 Roffi M, Patrono C, Collet JP, et al. 2015 ESC Guidelines for the man‑
agement of acute coronary syndromes in patients presenting without persis‑
tent ST ‑segment elevation. Eur Heart J. 2016; 37: 267‑315. 

25 Ibanez B, James S, Agewall S, et al. 2017 ESC Guidelines for the man‑
agement of acute myocardial infarction in patients presenting with ST‑
‑segment elevation. Eur Heart J. 2018; 39: 119‑177. 

26 Dyrbuś K, Osadnik T, Desperak P, et al. Evaluation of dyslipidaemia and 
the impact of hypolipidemic therapy on prognosis in high and very high risk 
patients through the Hyperlipidaemia Therapy in tERtiary Cardiological cEn‑
Ter (TERCET) Registry. Pharmacol Res. 2018; 132: 204‑210. 

27 Pisters R, Lane DA, Nieuwlaat R, et al. A novel user ‑friendly score 
(HAS ‑BLED) to assess 1 ‑year risk of major bleeding in patients with atrial fi‑
brillation: the Euro Heart Survey. Chest. 2010; 138: 1093‑1100. 

28 Darmon A, Bhatt DL, Elbez Y, et al. External applicability of the COM‑
PASS trial: an analysis of the reduction of atherothrombosis for continued 
health (REACH) registry. Eur Heart J. 2018; 39: 750 ‑757a. 

29 Schiele F, Puymirat E, Ferrières J, et al. The FAST ‑MI 2005 ‑2010 ‑2015 
registries in the light of the COMPASS trial: The COMPASS criteria applied to 
a post ‑MI population. Int J Cardiol. 2019; 278: 7‑13. 

30 Ducrocq G, Wallace JS, Baron G, et al. Risk score to predict seri‑
ous bleeding in stable outpatients with or at risk of atherothrombosis. Eur 
Heart J. 2010; 31: 1257‑1265. 

31 Szummer K, Wallentin L, Lindhagen L, et al. Improved outcomes in 
patients with ST ‑elevation myocardial infarction during the last 20 years 
are related to implementation of evidence ‑based treatments: experienc‑
es from the SWEDEHEART registry 1995‑2014. Eur Heart J. 2017; 38: 
3056‑3065. 

https://doi.org/10.1016/S0140-6736(17)32458-3
https://doi.org/10.1016/S0140-6736(17)32458-3
https://doi.org/10.1016/S0140-6736(17)32458-3
https://doi.org/10.1016/S0140-6736(17)32458-3
https://doi.org/10.1177/135581969900400210
https://doi.org/10.1177/135581969900400210
https://doi.org/10.1177/135581969900400210
https://doi.org/10.1016/S0140-6736(04)17670-8
https://doi.org/10.1016/S0140-6736(04)17670-8
https://doi.org/10.1001/jama.297.11.1233
https://doi.org/10.1001/jama.297.11.1233
https://doi.org/10.1001/jama.297.11.1233
https://doi.org/10.1016/0735-1097(96)00018-6
https://doi.org/10.1016/0735-1097(96)00018-6
https://doi.org/10.1016/0735-1097(96)00018-6
https://doi.org/10.1001/archinte.167.1.68
https://doi.org/10.1001/archinte.167.1.68
https://doi.org/10.1001/archinte.167.1.68
https://doi.org/10.1016/j.ijcard.2016.08.191
https://doi.org/10.1016/j.ijcard.2016.08.191
https://doi.org/10.1016/j.ijcard.2016.08.191
https://doi.org/10.1016/j.ijcard.2016.08.191
https://doi.org/10.1093/eurheartj/eht296
https://doi.org/10.1093/eurheartj/eht296
https://doi.org/10.1093/eurheartj/eht296
https://doi.org/10.1093/eurheartj/eht296
https://doi.org/10.1093/eurheartj/ehv320
https://doi.org/10.1093/eurheartj/ehv320
https://doi.org/10.1093/eurheartj/ehv320
https://doi.org/10.1093/eurheartj/ehx393
https://doi.org/10.1093/eurheartj/ehx393
https://doi.org/10.1093/eurheartj/ehx393
https://doi.org/10.1016/j.phrs.2017.12.015
https://doi.org/10.1016/j.phrs.2017.12.015
https://doi.org/10.1016/j.phrs.2017.12.015
https://doi.org/10.1016/j.phrs.2017.12.015
https://doi.org/10.1378/chest.10-0134
https://doi.org/10.1378/chest.10-0134
https://doi.org/10.1378/chest.10-0134
https://doi.org/10.1093/eurheartj/ehx658
https://doi.org/10.1093/eurheartj/ehx658
https://doi.org/10.1093/eurheartj/ehx658
https://doi.org/10.1016/j.ijcard.2018.11.138
https://doi.org/10.1016/j.ijcard.2018.11.138
https://doi.org/10.1016/j.ijcard.2018.11.138
https://doi.org/10.1093/eurheartj/ehq021
https://doi.org/10.1093/eurheartj/ehq021
https://doi.org/10.1093/eurheartj/ehq021
https://doi.org/10.1093/eurheartj/ehx515
https://doi.org/10.1093/eurheartj/ehx515
https://doi.org/10.1093/eurheartj/ehx515
https://doi.org/10.1093/eurheartj/ehx515
https://doi.org/10.1093/eurheartj/ehx515

