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Resumo:

Introdugéo: O nosso objetivo foi avaliar se os doentes
seguidos em consulta de Medicina Interna sdo elegiveis
para a estratégia do estudo COMPASS (dose baixa de riva-
roxabano bidiaria e acido acetilsalicilico diario), detalhar os
seus critérios de incluséo e de excluséo e definir a frequén-
cia de doentes que ja se encontravam sob esta estratégia
terapéutica.

Métodos: Estudo observacional, retrospetivo e trans-
versal realizado num departamento de medicina interna de
um hospital universitario e terciario. Durante um periodo de
um més, consultdmos todos os registos médicos eletroni-
cos das consultas de Medicina Interna para avaliar quais os
doentes que apresentavam critérios de incluséo e excluséo
do estudo COMPASS.

Resultados: Dos 228 doentes, 40 (17,5%) preenchiam
os critérios de inclusao do estudo COMPASS. Doze (30,0%)
tinham doenca arterial coronaria, 21 (52,5%) tinham doenca
arterial periférica e 6 (1,5%) tinham ambas. Um doente ja se
encontrava sob a estratégia. Dos que preenchiam os crité-
rios de inclusao, 70,0% (n = 28) apresentavam, pelo menos,
um critério de exclusdo. O mais frequente era a anticoagu-
lacéo oral (principalmente para o tratamento da fibrilhacao
atrial), seguido pela terapéutica antiplaquetaria sem éacido
acetilsalicilico.

Conclusdo: O numero de doentes seguido em consul-
ta de Medicina Interna elegiveis para beneficiar da estraté-
gia do estudo COMPASS é relevante. Os internistas devem
estar despertos para os critérios de incluséo e excluséo
desta nova estratégia de prevencao para aplica-la pronta-
mente na pratica clinica.
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Abstract:

Introduction: We sought to evaluate if internal medicine
outpatients are candidates to COMPASS trial strategy (low
dose rivaroxaban twice a day plus daily acetylsalicylic acid),
to detail the inclusion and exclusion criteria of COMPASS trial
presented by internal medicine patients and to evaluate the
frequency of patients already under the strategy.

Methods: Observational, retrospective, and transversal
study in an internal medicine department of a tertiary univer-
sity hospital. During a one-month period, we consulted all
electronic medical records of internal medicine appointments
to assess which patients presented inclusion and exclusion
criteria of the COMPASS trial.

Results: Of 228 patients, 40 (17.5%) met inclusion criteria
for COMPASS trial. Twelve (30.0%) had coronary artery disea-
se, 21 (562.5%) had peripheral artery disease, and 6 (1.5%)
had both. One patient was already on the COMPASS trial
strategy. Of those who met inclusion criteria, 70.0% (n = 28)
presented at least one exclusion criteria. The most frequent
was the use of oral anticoagulation (mostly due to atrial fi-
brillation), followed by the users of non- acetylsalicylic acid
antiplatelet therapy.

Conclusion: The number of internal medicine patients
who are eligible to benefit from the COMPASS strategy is re-
levant. Internal medicine physicians must be aware of inclu-
sion and exclusion criteria of this new prevention strategy to
promptly apply it in clinical practice.

Keywords: Aspirin/therapeutic use; Coronary Artery Di-
sease/drug therapy; Peripheral Arterial Disease/drug therapy;
Rivaroxaban/therapeutic use.

Introduction

In 2017, Eikelboom et al published the results of the
COMPASS trial." This trial studied the net clinical benefit of
using acetylsalicylic acid in combination with low dose rivaro-
xaban versus both acetylsalicylic acid alone and rivaroxaban
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alone. It was stopped prematurely, due to overwhelming effi-
cacy and concluded that patients with stable atherosclerotic
vascular disease have a 24% lower rate of cardiovascular
death, stroke, or myocardial infarction with rivaroxaban (2.5
mg twice daily) plus acetylsalicylic acid than with acetylsa-
licylic acid alone. Even when considering the bleeding risk,
combination therapy had a net clinical benefit of 20%."

A more recent study concerning a COMPASS trial
subgroup analysis showed that the more risk factors a pa-
tient has, the more significant the clinical benefit from this
secondary prevention strategy is. The impact of additional
risk factors had an additive effect in reducing the number
needed to treat (NNT). For instance, a patient with 4 se-
lected high-risk features (polyvascular disease, renal dys-
function, heart failure, and diabetes) presents the NNT of 9
patients/30 months.?

The magnitude of the benefit and the high frequency of
cardiovascular disease in internal medicine patients, could
led to great enthusiasm among internal medicine physi-
cians. But on the other side, the change in the clinical mana-
gement paradigm of these high-risk patients and high costs
also lead to uncertainty and doubts among physicians.

To clarify these doubts and better understand if

Table 1: Inclusion and exclusion criteria of COMPASS trial.

INCLUSION CRITERIA
Peripheral artery disease Coronary artery disease

Previous bypass surgery or
percutaneous angioplasty
revascularization OR

> 65 years old; OR
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COMPASS eligible candidates are among internal medicine
patients, we applied inclusion and exclusion criteria to am-
bulatory internal medicine patients.

Methods

We performed an observational, retrospective, and
cross-sectional study in an internal medicine department of
a tertiary university hospital.

During a 1-month period (March 2022), we assessed
all electronic medical records of internal medicine outpa-
tient appointments and previous complementary diagnostic
exams screening to assess which patients presented inclu-
sion and exclusion criteria of the COMPASS trial. We scree-
ned general internal medicine visits, as well as specific visits,
such as diabetes, hypertension, stroke, and auto-immune
diseases. Patients attending more than one appointment
were only considered once (the first appointment). Age, gen-
der, comorbidities, and current medication were collected.

Inclusion criteria included peripheral artery disease (PAD)
and coronary artery disease (CAD). Inclusion and exclusion
criteria are detailed in Table 1.

Data were analysed using the SPSS 13.0 software. The
categorical variables were described as absolute values and

EXCLUSION CRITERIA

High risk of bleeding

Previous amputation for arterial
vascular disease OR

< 65 years old AND

Stroke within 1 month or any history of haemorrhagic
or lacunar stroke

History of intermittent claudication
AND (>1):

- An ankle/arm BP ratio < 0.90, or -
Peripheral artery stenosis (>50%) OR

Previous carotid revascularization or
asymptomatic carotid artery stenosis
>50%

- atherosclerosis or revascularization
involving at least 1 one additional
vascular bed (e.g., the aorta, arterial
supply to the brain, gastro-intestinal
tract, lower limbs, upper limbs,
kidneys); OR
- or at least 2 additional risk factors:

- Current smoker;

- Diabetes mellitus;
- Glomerular filtration rate <60 mL/min;

- Heart failure;

- Non-lacunar ischemic stroke >1

month ago

Severe heart failure with known ejection fraction <30%
or New York Heart Association (NYHA) class Il or IV
symptoms

Glomerular filtration rate <15 mL/min

Need for dual antiplatelet therapy, other non-
acetylsalicylic acid antiplatelet therapy, or oral
anticoagulant therapy

Non-cardiovascular disease that is associated with
poor prognosis (e.g., metastatic cancer)

History of hypersensitivity or known contraindication
for rivaroxaban/acetylsalicylic acid

Systemic treatment with strong inhibitors of both
CYP3A4 and p-glycoprotein (e.g. ketoconazole,
ritonavir), or strong inducers of CYP3A4 (e.g.
rifampicin, rifabutin, phenobarbital, phenytoin, and
carbamazepine)

Any known hepatic disease associated with
coagulopathy

Subjects who are pregnant or breastfeeding
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percentages and the continuous variables as means and
standard deviations. In order to assess the statistical sig-
nificance of relationships between variables, Chi-square or
Fisher test was used to compare categorical variables, and
student’s t-test or Mann Whitney U test werw used to com-
pare continuous variables. The level of statistical significan-
ce was set at p < 0.05.

Ethical approval was waived by the local Ethics Com-
mittee in view of the retrospective nature of the study and
all the procedures being performed were part of the routine
care of patients.

Results

A total of 281 patients’ appointments were screened (Fig.
1). Out of these, 228 had electronic registries, mainly from
general internal medicine (59%), diabetes clinic (26%) and
hypertension clinic (10%) (Table 2). The mean age was 65.7
years old (SD 15.9) with approximately half of the patients
being women (52.6%; n = 120). Baseline characteristics are
presented in Table 3, while Table 4 illustrates the comparison
between patients meeting the inclusion criteria and those who
do not meet them. Table 5 shows the statistical significance of
the difference in characteristics between groups.

281 patients

53 electronic
records missing

40 meet inclusion
criteria

12 patients
eligible

28 patients meet
exclusion criteria

1 patient on
COMPASS

strategy

Figure 1: Flowchart of included patients applying inclusion and
exclusion criteria of COMPASS trial.

10  Medicina Interna

REVISTA DA SOCIEDADE PORTUGUESA DE MEDICINA INTERNA

Table 2: Distribution of patients across the types of
consultations.

inclusion criteria

Internal Medicine (general) 135 (569%) 20
Diabetes 60 (26%) 15
Hypertension 22 (10%) 2
Autoimmune diseases 7 (3%) 0
Stroke 4 (2%) 3

Forty patients (18%) met inclusion criteria for COMPASS
trial. Among them, 23 (57.5%) had CAD, 22 (55%) had PAD,
and 6 (15%) had both.

Among those meeting the inclusion criteria, 70.0% (n
= 28) exhibited at least one exclusion criterion. The most
common exclusion criterion was the use of oral anticoa-
gulation (primarily due to atrial fibrillation), followed by

Table 3: Baseline characteristics of patients studied (n=28).

Age (mean, years) 65.7 15.9
n Percentage

Age > 65 132 57.9

Male sex 108 47.4%
Hypertension 145 63.6%
Dislipidemia 83 36.4

Obesity 31 13.6%
Overweight 2 0.9%

Diabetes 91 39.9%
Prediabetes 1 0.4%

Obstructive sleep apnea 18 7.9%
Chronic renal disease 35 15.4%
Tobacco use 23 10.1%
Alcoholism 5 2.2%
Stroke 17 7.5%
Myocardial infarction 17 7.5%
Heart failure 29 12.7%
Peripheral artery disease 24 10.5%
Coronary artery disease 23 10.1%
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Table 4: Characteristics of patients meeting inclusion criteria, eligible patients and those not meeting inclusion criteria.

Patients meeting inclusion Patients meeting exclusion Patients not meeting

Eligible patients (n = 12)

criteria (n = 40) criteria (n = 28) inclusion criteria (n = 188)
Age (mean, years) 74.5 9.7 75.0 9.6 73.3 10.2 63.9 16.4
N Percentage n Percentage n Percentage n Percentage

Age > 65 34 85.0% 24 85.7% 10 83.3% 98 52.1%
Male sex 31 775 % 22 78.5% 9 75.0% 7 40.9%
Hypertension 34 85.0% 25 89.3% 9 75.0% 111 59.0%
Dislipidemia 18 45.0% 13 46.4% 5 41.7% 65 34.6%
Obesity 10 25.0% 7 25.0% 3 25.0% 21 11.2%
Overweight 1 2.5% 0 0.0% 1 8.3% 1 0.5%
Diabetes 22 55.0% 14 50% 8 66.7% 69 36.7%
Prediabetes 0 0.0% 0 0.0% 0 0.0% 1 0.5%
Obstructive sleep apnea 3 7.5% 0 0.0%0 3 25.0% 15 8.0%
Chronic renal disease 13 32.5% 10 35.7% 3 25.0% 22 11.7%
Tobacco use 8 20% 5 17.9% 3 25.0% 15 8.0%
Alcoholism 1 2.5% 1 3.6% 0 0.0% 4 2.1%
Stroke 9 22.5% 3 10.7% 6 50% 8 4.3%
Myocardial infarction 16 40% 11 39.3% 5 41.7% 1 0.5%
Heart failure 13 32.5% 10 35.7% 2 16.7% 16 8.5%
Peripheral artery disease 22 55.0% 15 53.6% 7 58.3% 3 1.6%
Coronary artery disease 23 57.5% 15 53.6% 8 66.7% 0 0%

Table 5: Statistical significance of differences between groups.

Patients with inclusion criteria Patients with inclusion and
(n = 40) versus patients without | exclusion criteria (n = 28) versus

Eligible patients (n = 12) versus

Characteristics

not eligible patients (n = 216) (n=188) eligible patients (n = 12)
Age (mean, years) p =0.042"* p<0.007*** p = 0.908™**
Male sex p =0.049* p =0<0.007** p=1"
Hypertension p =0.543* p =0.002** p=0.341"*
Dislipidemia p=0.762* p=0.213* p=0.781"*
Obesity p=0.213* p =0.020** p=1*
Overweight p=0.103* p=0.321* p = 0.300*
Diabetes p = 0.069* p = 0.032* p =0.332*
Prediabetes p=1* p=1" -
Obstructive sleep apnea p =0.058* p=1" p =0.022*
Chronic renal disease p =0.402* p<0.007** p=0.716*
Tobacco use p=0.108* p=0.038" p=0677"
Alcoholism p=1* p=1* p=1*
Stroke p<0.007* p<0.007* p=0.012*
Myocardial infarction p<0.007* p<0.007* p=1"
Heart failure p =0.645* p<0.007** p=0271*
Peripheral artery disease p<0.007* p<0.007* p =0.836**
Coronary artery disease p<0.007* p<0.007* p =0.505*

*Fisher test; **Chi-square test; ***Mann-Whitney U test; ***Independent samples student’s T test
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Table 6: Exclusion criteria of COMPASS trial.

Oral anticoagulation 16, 57.1%
Non-acetylsalicylic acid antiplatelet therapy 9, 32.1%
Severe heart failure NYHA Il or IV or LVEF<30% 5,17.9%
High bleeding risk 4,14.2%
Dual antiplatelet therapy 3,10.7%
Glomerular filtration rate <15 mL/min 2,71%
Non-cardiovascular disease associated with poor prognosis 1, 3.6%
Stroke within 1 month 1, 3.6%
Any history of haemorrhagic stroke 0
Any history of lacunar stroke 0
History of hypersensitivity to rivaroxaban, acetylsalicylic acid, or pantoprazole 0
Systemic treatment with strong CYP3A4 inhibitors 0
Any known hepatic disease with coagulopathy 0
Pregnancy or breastfeeding 0
1 exclusion criteria 17, 60.7%
2 exclusion criteria 9, 32.1%
3 exclusion criteria 2,7.2%
TOTAL 28, 100%

LVEF=left ventricular ejection fraction

non-acetylsalicylic acid antiplatelet therapy users (Table 6).
Some exclusion criteria could be reconsidered. For instan-
ce, those patients on non-acetylsalicylic acid antiplatelet (n
= 9) would benefit most from the COMPASS strategy (dis-
continuation non-acetylsalicylic acid antiplatelet). Patients
on temporary dual antiplatelet therapy (n = 3) and those
who had a stroke in the last month could potentially become
eligible for COMPASS strategy soon, potentially resulting in
an increase (13 more patients) in the total number of COM-
PASS candidates (Table 6). The 9 patients on non-acetyl-
salicylic acid antiplatelet were taking clopidogrel for various
reasons, as: in dual antiplatelet regimen after an ischemic
stroke (n = 1), after carotid stenting (n = 3), after PCI (n = 2)
or in the treatment of PAD (n = 5). In all these scenarios, the
exclusion criteria could fall after a few days or months.
Twelve patients (5.3%) were considered eligible to start
COMPASS secondary prevention strategy, based on the ap-
plication of inclusion and exclusion criteria (Fig. 1). One pa-
tient was already undergoing the COMPASS trial strategy.
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This was a 66-year-old man with polyvascular atheroscle-
rosis (carotid, coronary and peripheral artery stenosis), dia-
betes, a history of non-lacunar ischemic stroke and was a
current smoker.

Of the 12 eligible patients, the mean age was 73.3 years
old (SD 10.2; range from 55 to 93), consisting of 9 men and
3 women. More than half of these patients (n = 8) were from
diabetes clinic, while the remaining (n = 4) were from internal
medicine clinic.

Discussion

The primary finding of our study is that 5.3% (n = 12) of
all patients attending outpatient internal medicine appoint-
ments in a single month were candidates for the COMPASS
strategy. Moreover, it is anticipated that this number could
potentially be higher if some exclusion criteria were resol-
ved, such as the discontinuation of non-acetylsalicylic acid
antiplatelet treatment and temporary exclusions like recent
non-lacunar ischemic stroke and dual antiplatelet therapy.



When analyzing the characteristics of the studied pa-
tients, a high prevalence of cardiovascular risk factors is
observed (Table 2). Upon comparing patients meeting the
criteria for initiating the COMPASS strategy with those wi-
thout criteria, it becomes evident that the former group is
predominantly composed of men (77.5% vs 40.9%, p <
0.001) and individuals of older age (74.5 years + 9.7 vs 63.9
years + 16.4; p < 0.001).

Interestingly, the frequency of cardiovascular risk factors
among patients in both groups exhibited significant diffe-
rences regarding the frequency of: hypertension (85.0% vs
59.0%; p = 0.002), obesity (65.0% vs 11.2%; p = 0.020),
diabetes mellitus (55.0% vs 36.7%; p = 0.032) chronic renal
disease (32.5% vs 11.7%; p <0.001), tobacco use (20.0%
vs 8.0%; p <0.001), stroke (22.5% vs 8.5%; p <0.001),
myocardial infarction (40.0% vs 8.5%; p <0.001), coronary
artery disease (55.0% vs 1.6%; p <0.001) and peripheral ar-
tery disease (57.5% vs 0%; p <0.001). The group consisting
of patients meeting the inclusion criteria (n = 40) showed a
higher prevalence of all the mentioned cardiovascular risk
factors. This suggests that individuals eligible for COMPASS
in the Internal Medicine clinic are those with known cardio-
vascular risk factors, in addition to CAD and PAD.

It is worth noting that only one patient was already taking
low dose rivaroxaban plus acetylsalicylic acid. This obser-
vation may indicate therapeutic conservatism and reluctan-
ce among physicians to adopt a new preventive strategy.®
Despite the publication of the COMPASS trial in 2017, the
attention of internal medicine physicians has been primarily
absorbed by the past two years of the COVID-19 pandemic,
possibly resulting in decreased awareness of the benefits
of this new treatment strategy. On top of that, the COM-
PASS strategy has a monetary cost that cannot be unders-
tated given the average Portuguese salary - around 23€ per
month for rivaroxaban 2.5 mg plus aspirin 100 mg for an
average gross monthly retirement allowance of 484€ (data
from Pordata 2020) and wage of 1361€ (data from Instituto
Nacional de Estatistica 2021). Since these patients have se-
veral comorbidities (such as hypertension, dyslipidemia, and
diabetes) and are already polymedicated, the physicians
must weigh the cost when making therapeutic decisions.

Most patients meeting the criteria to begin the COMPASS
strategy were not considered eligible due to their ongoing
oral anticoagulation for treating atrial fibrillation. Atrial fibri-
llation is a prevalent condition among patients under inter-
nal medicine care, and its frequency tends to rise with age.
Furthermore, the patients in our study are relatively old (65.7
years on average; SD 15.9), which is a risk factor for severe
cardiovascular and renal diseases, as well as non-cardio-
vascular conditions associated with a poor prognosis. All
these factors stand as exclusion criteria for commencing
the COMPASS strategy. We hypothesize that younger pa-
tients attending to cardiology and vascular surgery clinics
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will better fit inclusion criteria when compared to internal
medicine patients.

Indeed, data from the REACH registry - a large prospec-
tive, observational, international registry of patients at least
45 years old, with either established atherosclerotic disease
(CAD, PAD, or cardiovascular disease) or with at least three
atherosclerotic risk factors - detected an eligible population
of 52.9%. The average age of those patients was 71 years
old and 65% were male. The main reasons for exclusion were
high-bleeding risk (52%), anticoagulant use (45%), and requi-
rement for dual antiplatelet therapy within 1 year of an acute
coronary syndrome (ACS) or PCI with stent (26%).6 Luca et
al report an eligibility of 44.5% from the START registry, an
Italian cohort registry of stable CAD. Those patients were 72
years old on average and 78% were males.” Data from CO-
PART registry (France) report that 30% of hospitalized patients
due to symptomatic lower extremity artery disease are eligi-
ble for rivaroxaban 2.5 mg twice daily plus acetylsalicylic acid.
The average age of those patients was 67 years old and 77%
were men. The main reasons for exclusion were the need of
full dose oral anticoagulant treatment, known malignancy, and
history of haemorrhagic or ischaemic stroke.®

To our knowledge, this is the first study to apply the eli-
gibility criteria of COMPASS trial to the real-world population
of internal medicine clinics, where patients exhibit greater
diversity and differ from those seen in other specialty ap-
pointments. A previous study in a national cardiology de-
partment focused only on patients admitted for ACS in an
18-month period who underwent PCI and were alive at 12-
month follow up. The authors conclude that 32% of those
patients were eligible to COMPASS strategy.® This percenta-
ge is very superior to ours (5.3%). However, this data refers
to a much more selective population and does not represent
reality of Internal Medicine ambulatory clinics. Similar to our
data, the need for chronic anticoagulation was an important
reason for exclusion (32.1% of patients).?

Besides the important input of our study to raise awa-
reness to this new therapeutic strategy, it has limitations.
First, the single centre nature, small sample size and retros-
pective methodology based on electronic record could bias
our results. However, besides medical records, diagnostic
exams were looked up to increase the grade of certainty
regarding inclusion and exclusion criteria. Secondly, we fo-
cused exclusively on ambulatory internal medicine patients.
However, results do not represent the broader spectrum of
internal medicine patients, especially those who are hospi-
talized. We hypothesize that the results may differ further,
possibly yielding an even lower rate of eligible patients. We
intend to perform a subsequent analysis of internal medici-
ne inpatients, that soon will allow us to confirm or deny this
hypothesis. Finally, high bleeding risk was poorly defined in
COMPASS trial, which could lead to different interpretations
by the assessors in more dubious situations.
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Conclusion

The number of internal medicine patients who are eli-
gible to benefit from the COMPASS strategy is significant,
especially when considering that some exclusion criteria are
reversible. Internal medicine physicians must be aware of in-
clusion and exclusion criteria of this new prevention strategy
to promptly apply it in clinical practice.
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