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Although established in secondary prevention, the use of low-dose aspirin for primary car-
diovascular prevention remains uncertain. We assessed the temporal trend of low-dose
aspirin use in people at primary and secondary prevention over 14 years. We used data
from the population-based CoLaus|PsyCoLaus study. A baseline survey was conducted
from 2003 to 2006, involving 6,733 participants. The first and second follow-up investiga-
tions were performed from 2009 to 2012 and 2014 to 2017, respectively. Low-dose aspirin
use was defined as ≤300 mg/daily oral administration or administration of an anticoagu-
lant for similar indications. For primary prevention analysis, 6,555, 4,695, and 3,893 par-
ticipants were included in the analysis at baseline, first and second follow-ups,
respectively. Overall, low-dose aspirin use doubled between baseline (4.1%) and second
follow-up (8.1%). Appropriate use of low-dose aspirin rose from 32% at baseline to 64%
at the second follow-up for primary prevention. In secondary prevention, 71.8%, 75.9%,
and 71.7% of participants were taking low-dose aspirin at baseline, first, and second fol-
low-up, respectively. On the basis of a population-based cohort, the appropriateness of
low-dose aspirin use increased over a 10-year follow-up in primary prevention, but its
inappropriate use still concerned 44% of subjects. In secondary prevention, a quarter of
individuals were not taking low-dose aspirin which remained stable over the analyzed
period. © 2022 The Author(s). Published by Elsevier Inc. This is an open access article
under the CC BY license (http://creativecommons.org/licenses/by/4.0/) (Am J Cardiol
2023;190:61−66)
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The use of low-dose aspirin (≤300 mg orally daily) for
primary cardiovascular prevention remains uncertain, as
recent clinical trials have failed to show significant vascular
benefit, except (marginally) in individuals with diabetes
mellitus.1 As the bleeding risk in people taking aspirin gen-
erally outweighs any cardiovascular benefit, current guide-
lines do not recommend using low-dose aspirin for the
primary prevention of atherosclerotic cardiovascular dis-
ease (ASCVD).2 In the baseline examination (2003 to
2006) of the population-based CoLaus|PsyCoLaus cohort,
patients at intermediate risk of developing an ASCVD and
diabetic subjects were more likely to take low-dose aspirin.1

Conversely, 2% of the sample, considered at low cardiovas-
cular risk, overused low-dose aspirin. Using data from the
CoLaus|PsyCoLaus study, our aims were to (1) estimate the
prevalence and temporal trend of low-dose aspirin use and
factors associated with such use over a 10-year follow-up
period; (2) investigate low-dose aspirin use in primary
prevention according to 10-year cardiovascular risk derived
from ESC-SCORE (European Society of Cardiology−Sys-
tematic COronary Risk Evaluation) equation for Switzer-
land; and (3) compare prospective use of low-dose aspirin
in people with and without ASCVD.
Methods

The CoLaus|PsyCoLaus study is a prospective cohort
established in 2003 to 06, including 6,734 participants,
aged 35 to 75 years (54% women) and recruited from a ran-
dom sample of the population of the city of Lausanne,
Switzerland (participation rate 41%3). Prospective follow-
ups of the baseline investigation were conducted from
2009 to 2012 and from 2014 to 2017. At each survey, par-
ticipants answered questionnaires, underwent a clinical
examination, and had blood samples drawn for analyses.
Drugs were thoroughly collected. ASCVD were collected
and adjudicated by trained specialists when participants
reported an incident ASCVD and/or ASCVD-related pro-
cedure. The complete procedure has been already
described.4 The local Ethics Commission approved the
CoLaus|PsyCoLaus study (www.cer-vd.ch; project number
PB_2018-00038, reference 239/09). All participants gave
their signed informed consent at each survey.

Low-dose aspirin use for cardiovascular prevention was
defined by the association of 2 parameters: (1) daily use of
≤300 mg orally, (2) indication for which low-dose aspirin
is recommended according to European guidelines in cardi-
ology.4 Low-dose aspirin users also included participants
taking clopidogrel and those only taking an anticoagulant
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treatment (no concomitant antiplatelet treatment) but with
an indication for an antiplatelet treatment.

Appropriateness of low-dose aspirin use in primary pre-
vention was defined as follows: (1) correct use, when low-
dose aspirin was taken in presence of a high or very-high
10-year risk of ASCVD or absence of low-dose aspirin use
when the risk was low or intermediate; (2) overuse, when
low-dose aspirin was taken despite a low or intermediate
10-year cardiovascular risk; and (3) underuse, when low-
dose aspirin was not taken despite a high or very-high 10-
year cardiovascular risk. In secondary prevention, the cor-
rect use of low-dose aspirin was defined based on partici-
pants taking low-dose aspirin in presence of an ASCVD.

We included all the participants recruited at baseline
(2003 to 2006), first follow-up (2009 to 2012), and second
follow-up (2014 to 2017) with available data on drug use,
and clinical and biologic data to compute 10-year cardio-
vascular risk score.

Questionnaires querying socioeconomic status, lifestyle,
and personal and family history were applied and were
identical between surveys. Educational level was catego-
rized into university, high school, and apprenticeship or
mandatory. Smoking status was self-reported and catego-
rized as never, former, and current. Positive family history
of cardiovascular disease was defined based on the presence
of ASCVD in a father before 55 years or a mother before
65 years.

Body weight and height were measured with participants
barefoot and in light indoor clothes. Blood pressure was
measured using an Omron HEM-907 (Omron Healthcare
Co., Ltd., Kyoto, Japan) automated oscillometric sphygmo-
manometer after at least a 10-minute rest in a seated posi-
tion, and the average of the last 2 measurements was used.
Total cholesterol was assessed by cholesterol oxidase: P-
aminophenazone, with maximum interbatch and intrabatch
coefficients of variation (CVs) of 1.6% and 1.7%, respec-
tively. High-density lipoprotein−cholesterol was assessed
by cholesterol oxidase: P-aminophenazone + polyethylene
glycol + cyclodextrin, with maximum inter and intra-batch
CVs of 3.6% and 0.9%, respectively. Glucose was assessed
by glucose dehydrogenase, with maximum inter and intra-
batch CVs of 2.1% and 1.0%, respectively.

The risk of developing an ASCVD was estimated using
the ESC-SCORE developed in 20035 and already validated
in the CoLaus|PsyCoLaus study.4,5 SCORE was recali-
brated as previously described.6 SCORE was computed for
each participant in each survey. SCORE was preferred over
the recently developed SCORE27 to minimize discrepan-
cies between categories of risk (defined based on SCORE
and valid from 2003 to 2021) and secular trends in aspirin
use recommendations.

Results were expressed as number of participants (per-
centage) for categorical variables and as average (§SD) for
continuous variables. Bivariate comparisons between par-
ticipants receiving or not low-dose aspirin were performed
using Pearson’s chi-square for categorical variables and
Student’s t test for continuous variables. The associations
between aspirin use and 10-year cardiovascular disease risk
were analyzed by multivariable analysis using logistic
regression as previously done.1 Results are reported as odds
ratio (OR), with 95% of confidence intervals (CIs).
Statistical significance was considered for p <0.05. Statisti-
cal analysis was conducted using Stata V16.1 (Stata Corp.,
College Station, Texas).
Results

For the analysis on primary prevention, 6,555 (53.2%
women) participants were included at baseline. Partic-
ipants’ characteristics at baseline are presented in Table 1.
Compared with nonaspirin users, people taking low-dose
aspirin were older (61.7 [SD § 10.6] vs 51.5 [SD § 9.0]
years, p <0.001) and presented a higher prevalence of car-
diovascular risks. In primary prevention (Figure 1), the per-
centage of participants taking low-dose aspirin doubled
between baseline (4.1%) and the second follow-up (8.1%),
with the same magnitude in men and women.

Factors associated with the prescription of aspirin in pri-
mary prevention were higher age, being a smoker and
obese, and having hypertension and diabetes (Supplemen-
tary Table 1). These factors were consistent across follow-
up surveys. Educational level, family history of ASCVD,
and gender were not associated with low-dose aspirin use
either at baseline or at follow-ups. Hypercholesterolemia
was associated with taking low-dose aspirin only in the first
follow-up (p <0.001). The percentage of participants under-
using aspirin (Figure 2) was 68%, 51%, and 36% at base-
line, first, and second follow-up, respectively. The number
of subjects overusing it (that is, taking aspirin while being
at (very-)low and intermediate risk) rose from 4% at base-
line to 7% and 8% at first and second follow-ups, respec-
tively. The percentage of participants at very high risk of
ASCVD and taking aspirin (Figure 3) was 15.2% at base-
line, 24% at the first follow-up, and 24.7% at the second fol-
low-up.

For the secondary prevention analysis, 149 participants
(28.9% women) were included at baseline of whom 107
were taking low-dose aspirin (Supplementary Table 2). Fac-
tors associated at baseline and follow-ups 1 and 2 with the
prescription of aspirin in people in secondary prevention
are described in Supplementary Table 3. None of them was
steadily associated with low-dose aspirin use over time.
Only being a former smoker was associated with taking
low-dose aspirin at baseline (p = 0.01). Being hypertensive
was associated with low-dose aspirin use in secondary pre-
vention only in the second survey (p = 0.045) but not at
baseline or first follow-up.

Combining all participants (at primary and secondary
prevention), the overall use of low-dose aspirin increased
from 6.4% at baseline to 6.7% at the first follow-up and
8.2% at the second follow-up (Figure 4). The percentage of
men taking low-dose aspirin remained stable between base-
line (8.4%) and second follow-up (8.4%). In terms of con-
sistency of low-dose aspirin use over time, 62 participants
were taking low-dose aspirin at baseline but not at the first
follow-up, among whom 18 were on low-dose aspirin at the
second follow-up again. A total of 459 individuals did not
use low-dose aspirin at baseline but were taking it during
follow-ups. The percentage of women taking low-dose aspi-
rin doubled between baseline (4.7%) and second follow-up
(8.0%) (Figure 4). Trends of low-dose aspirin use by age
group are presented in Supplementary Table 4.
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Figure 1. Evolution of low-dose aspirin use in primary prevention at baseline (2003 to 2006), first (2009 to 2012) and second (2014 to 2017) follow-ups.

Table 1

Baseline characteristics of participants according to low-dose aspirin use in primary prevention

Characteristics Total Non-aspirin users Low-dose aspirin users p Value

n 6,555 6,231 324

Women (%) 3,484 (53.2) 3,347 (53.7) 137 (42.3) <0.001
Age (years) 52.4§10.7 51.9§10.5 62.5§8.8 <0.001
Age groups (%) <0.001

35−44 y 1,968 (30.0) 1,954 (31.4) 14 (4.3)

45−54 y 1,938 (29.6) 1,893 (30.4) 45 (13.9)

55−64 y 1,716 (26.2) 1,582 (25.4) 134 (41.4)

≥65 y 933 (14.2) 802 (12.9) 131 (40.4)

Education (%) <0.001
High 1,294 (19.8) 1,258 (20.2) 36 (11.1)

Middle 1,587 (24.2) 1,511 (24.3) 76 (23.5)

Low 3,666 (56.0) 3,454 (55.5) 212 (65.4)

Body mass index (kg/m2) 25.7§4.5 25.6§4.4 28.0§5.2 <0.001
BMI categories (%) <0.001

Normal (18−25 kg/m2) 3,189 (48.7) 3,092 (49.6) 97 (29.9)

Overweight (25−30 kg/m2) 2,384 (36.4) 2,251 (36.1) 133 (41.1)

Obese (≥30 kg/m2) 982 (15.0) 888 (14.3) 94 (29.0)

Smoking status (%) <0.001
Never 2,694 (41.1) 2,596 (41.7) 98 (30.3)

Former 2,089 (31.9) 1,952 (31.3) 137 (42.3)

Current 1,772 (27.0) 1,683 (27.0) 89 (27.5)

Diabetes mellitus (%) 407 (6.2) 327 (5.3) 80 (24.7) <0.001
Hypertension (%) 2,355 (35.9) 2,109 (33.9) 246 (75.9) <0.001
Lipid values (mmol/L)

Total cholesterol 5.58§1.04 5.6§1.03 5.37§1.05 <0.001
LDL cholesterol 3.34§0.92 3.35§0.91 3.12§0.91 <0.001
HDL cholesterol 1.63§0.44 1.64§0.44 1.56§0.44 0.001

Statin use (%) 575 (8.8) 444 (7.1) 131 (40.4) <0.001
10-y CVD risk (%) <0.001

<1.5% 4,270 (65.1) 4,200 (67.4) 70 (21.6)

1.5%−2.4% 532 (8.1) 496 (8.0) 36 (11.1)

2.5%−4.9% 545 (8.3) 496 (8.0) 49 (15.1)

5.0%−9.9% 601 (9.2) 545 (8.8) 56 (17.3)

≥10% 607 (9.3) 494 (7.9) 113 (34.9)

Family history of CHD (%) 2,194 (33.5) 2,064 (33.1) 130 (40.1) 0.009

Hypertension was defined as a systolic blood pressure ≥140 mm Hg and/or diastolic blood pressure ≥90 mm Hg. Results are expressed as the number of

participants (column %) for categorical variables and as average§SD for continuous variables. Between-group comparisons were performed using chi-square

for categorical variables and Student t test for continuous variables.

BM = body mass index; CHD = coronary heart disease; CVD = cardiovascular diseases; HDL = high-density lipoprotein; LDL = low-density lipoprotein.
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Figure 2. Trend in low-dose aspirin use, according to the appropriateness of use in primary prevention at baseline (2003 to 2006), first (2009 to

2012) and second (2014 to 2017) FUs. Correct use of low-dose aspirin was defined as low-dose aspirin us taken in presence of a high or very-high

10-year risk of ASCVD or absence of low-dose aspirin use when the risk was low or intermediate; overuse corresponds to low-dose aspirin use

despite a low or intermediate 10-year cardiovascular risk; and underuse, when low-dose aspirin was not taken despite a high or very-high 10-year

cardiovascular risk. FU = follow-up.
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From baseline to first follow-up and from first to second
follow-ups, 1,426 and 571 individuals were lost to follow-
up, respectively. Characteristics of participants lost to fol-
low-up (deaths excluded) are presented in Supplementary
Table 5. Participants who had a low education level were
obese, and had hypertension were more often lost to fol-
low-up from baseline to follow-up 1. Participants lost from
follow-up 1 to follow-up 2 were more often men, 45 to
55 years of age, had a low education level, were overweight
Figure 3. Distribution of aspirin use in primary prevention according to 10-year c

to 2006), first (2009 to 2012), and second (2014 to 2017) follow-ups.
or obese, were current smokers, and had hypertension.
Overall, 65.6% of participants lost from baseline to follow-
up 1% and 59.8% from follow-up 1 to follow-up 2 had a
low education level. A total of 19.8% of participants lost to
follow-up from baseline to follow-up, and 1% and 19.4%
from follow-up 1 to follow-up 2 respectively, were over-
weight. Overall, 42.7% of participants lost from baseline to
follow-up 1%, and 44.5% from follow-up 1 to follow-up 2
had hypertension.
ardiovascular risk as defined by the ESC-SCORE of 2019, at baseline (2003

www.ajconline.org


Figure 4. Evolution of low-dose aspirin use in primary and secondary prevention at baseline (2003 to 2006), first (2009 to 2012) and second (2014 to 2017)

follow-ups.
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Discussion

Using a population-based cohort with a 10-year follow-
up, our findings showed an overall increase in low-dose
aspirin use with a twofold higher rate of low-dose aspirin
use in primary prevention across the time. In addition,
women had more frequent low-dose aspirin intake at second
follow-up compared with baseline for primary and second-
ary prevention combined, accounting for the overall
increase in low-dose aspirin use. Our results also showed an
overall better use of low-dose aspirin over time, especially
in primary prevention with 64% of participants taking it
adequately. The use of low-dose aspirin in secondary pre-
vention remained stable, with about 1 in 4 participants with
an ASCVD not using it.

The number of participants taking low-dose aspirin in
primary prevention doubled between 2003 and 2006 and
from 2014 to 2017 from 4% to 8%. The percentage of low-
dose aspirin use in primary prevention may have followed
ESC guidelines, which recommended 2004 low-dose aspi-
rin use in high-risk patients (despite lack of evidence at that
time).8 As for the most recent recommendations, the 2021
ESC recommendations on cardiovascular prevention did
not recommend low-dose aspirin routinely to patients with-
out established ASCVD, but did not exclude that the bene-
fits outweigh the risks in some patients at high or very-high
cardiovascular disease risk.9 Moreover, the 2019 American
College of Cardiology/ American Heart Association guide-
lines recommended aspirin for primary prevention only in
patients aged 40 to 70 at a high ASCVD risk and low bleed-
ing risk.10

Women were twice more likely to take low-dose aspirin
at the second follow-up compared with baseline (for pri-
mary and secondary prevention combined), whereas in men
low-dose aspirin use remained stable. As fewer women are
included in clinical trials than men, it is known that cardio-
vascular risk estimation has limitations in women compared
with men.11 Therefore, fewer women were likely to be
classified in the high-risk cardiovascular category and thus
might have been treated less aggressively and received less
aspirin for prevention at baseline.11 Awareness about gen-
der differences in diagnosis, prevention, and treatment of
ASCVD has been raised during the last decade.11−13 Over
time, this can explain the increase in low-dose aspirin use
among women who tended to have the same rate of treat-
ment as men in our cohort (8.0% for women and 8.4% for
men at the second follow-up).

There was an overall better use of low-dose aspirin com-
bining both primary and secondary prevention (Figure 2).
For the primary prevention, our results have shown that the
number of participants taking correctly low-dose aspirin
doubled between baseline and second follow-up. However,
the percentage of participants at high-risk of ASCVD taking
aspirin was only 8.0% at baseline and reached 10.4% at the
second follow-up. As for the very-high-risk category, only
15% were taking low-dose aspirin at baseline and 24.7% at
the second follow-up. This shows improvements in the use
of aspirin for primary prevention of ASCVD but this also
shed light on the high and very-high risk categories of par-
ticipants who are undertreated. This shows the ambiguity of
the European and American cardiology societies’ recom-
mendations saying that there are no proved benefits out-
weighing the potential risks in prescribing low-dose aspirin
for primary prevention except for patients in a high or very-
high-risk category with low bleeding risk; use of low-dose
aspirin in this context being an individual decision.9,10

There are limitations to this study that should be
accounted for. First, the CoLaus|PsyCoLaus study may not
be representative of other populations. However, the popu-
lation structure and prevalence of cardiovascular risk fac-
tors were in line with previous findings in Switzerland and
Europe.14,15 Second, not all antiplatelets were taken into
account. Nevertheless, using clopidogrel and anticoagulant
(including direct-acting oral anticoagulants) as proxies of
low-dose aspirin use allows capturing most of the partici-
pants taking antiplatelets (or anticoagulants functioning as
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antiplatelets). For example, ticagrelor was only introduced
in late 2011 in Switzerland and was mainly restricted to in-
hospital use. Finally, this study was observational and pop-
ulation based. Any variation could have thus arisen because
of the preferences of participants and physicians, or healthy
volunteer bias encountered in such cohorts.16

In our cohort, the use of low-dose aspirin rose over a 10-
year follow-up, with an increase in its appropriate use for
people at primary prevention. However, overuse of low-
dose aspirin (i.e., in people at (very-)low and intermediate
risk) also increased to reach 8% of participants. Differences
between men and women tended to decrease over time, sug-
gesting that a different approach between men and women
in cardiovascular prevention is less frequent. Future inter-
ventions should focus on better information for physicians
and patients on the indication of low-dose aspirin use.
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