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How to prevent cardiovascular
events from recurring
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A substantial body of evidence from different types of
clinical and genetic studies has consistently and
unequivocally established a causal role of low-density
lipoprotein (LDL) particles in atherosclerotic cardio-
vascular disease (ASCVD).1 Consistent with this
notion, lowering levels of LDL cholesterol (LDL-C)
pharmacologically reduced the risk of cardiovascular
events proportional to the absolute magnitude of
LDL-C reduction in numerous randomized clinical
trials.1 As a result of these relationships, lowering of
LDL-C is recommended as a cornerstone of ASCVD
prevention, with treatment targets depending on overall
risk.2 Of concern, the translation of guideline recom-
mendations into clinical practice appears to be ineffi-
cient. Results from the European Society of Cardiology
EUROASPIRE V registry – a large cross-sectional
survey that aimed to determine whether the Joint
European Societies’ guidelines on cardiovascular pre-
vention were implemented in everyday practice –
demonstrated that 71% of patients did not reach their
targets for LDL-C (<70mg/dL) and one fifth were not
on statin therapy at all six months or after coronary
artery events or interventions.3

In a past issue of the European Journal of Preventive
Cardiology, Lassenius et al.4 presented real-life data
from an Amgen-financed, retrospective, register-based
study encompassing a cohort of 28,625 adult patients
from Southwest Finland who had survived a cardiovas-
cular event between 2004 and 2016. First, the authors
reported the association of cardiovascular event rates
with LDL-C levels and statin adherence/intensity as
estimated by statin purchases. Second, Lassenius et al.
evaluated the timing of event recurrence. In line with
EUROASPIRE V, they demonstrated that LDL-C
treatment targets (<70mg/dL), as defined by the guide-
lines of the European Society of Cardiology at the time
of this study, were accomplished by only 18% of the
cohort in the year following the index event and that
high-intensity statins were used by only 22% of the
cohort six months after the index event. Low statin
adherence was associated with an increased risk of
event recurrence. Furthermore, of little surprise, each
additional event increased the likelihood of subsequent

events (1.2–1.9-fold per consecutive event). The key
statement made by the authors was that more attention
should be directed towards ensuring long-term adher-
ence to statin therapy and to LDL-C treatment goals in
real-life clinical settings.4

Clinical trials, but less so registry data, often fail to
reflect the aging and multi-morbid population that our
health services care for. The cohort of the study by
Lassenius et al., with a mean age of 73 years, is repre-
sentative of the patients we care for on a day-to-day
basis and, thus, complements the information provided
by randomized clinical trials.4 Furthermore, Lassenius
et al. assessed up to five recurring cardiovascular
events, adding important information on long-term
risk reduction by statins.4 In this regard, it is worth
noting that clinical trials that end with the index
event tend to underestimate the cumulative benefit of
statin use over time.5 One limitation that should be
considered when interpreting the results of these data
is the fact that patients that comply with pharmaco-
logical therapy are also more likely to have a low-risk
lifestyle. This healthy user bias is a confounder and
difficult to quantify, but has to be considered when inter-
preting the evidence presented by Lassenius et al.
Interestingly, upon stratification by sex (as depicted in
the Cox model of recurrent events in Table 3), levels of
LDL-C were no longer significantly associated with event
recurrence in males.4 While this may be attributable to a
loss of power caused by the splitting of the groups, these
data align with data by Vergallo et al.,6 where the expres-
sion of markers of atherogenic dyslipidaemia, but not
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LDL-C, discriminated between patients with multiple
recurrent acute coronary syndromes and long-standing
clinical stability, as outlined in further detail below.7,8

Taken together, Lassenius et al. showed in a large
cohort representing real life that a substantial number
of patients did not reach their LDL-C goal and that
statin adherence decreased over time. This was asso-
ciated with an increased risk of recurrent events.
The results of this study reiterate the importance of
motivating patients to adhere to statin therapy for
event reduction.4

We would like to build upon the important data
reported by Lassenius et al.4 by highlighting the para-
mount role of residual risk. Despite optimal statin ther-
apy, which lowers LDL-C and inflammatory markers
such as high-sensitivity C-reactive protein (hsCRP) by
about the same magnitude,9,10 significant lipoprotein-
and non-lipoprotein-associated sources of ASCVD risk
remain.11 The lipoprotein pattern referred to as athero-
genic dyslipidaemia is a prominent lipid trait associated
with metabolic syndrome and ASCVD.12 Interestingly,
in a recent study by Vergallo et al.,6 neither LDL-C
level nor statin use discriminated between patients
with multiple recurrent acute coronary syndromes and
long-standing clinical stability.7 Conversely, global
inflammatory burden (hsCRP levels) and the expression
of atherogenic dyslipidaemia were higher in the recur-
rent acute coronary syndrome group compared with
the long-standing stable angina group, with high-den-
sity lipoprotein cholesterol (HDL-C) levels showing
statistical significance.7 A secondary analysis further-
more demonstrated that the triglyceride-to-HDL-C
(TG/HDL-C) ratio, a metabolic index indicative of
atherogenic dyslipidaemia, was significantly higher in
patients with high-risk fibroatheromas.8 This reiterates
the role of lipid markers beyond LDL-C for identifying
patients that are candidates for intensified preventive
measures. Elevated plasma triglycerides with or without
low levels of HDL-C are often accompanied by visceral
adiposity, non-alcoholic fatty liver disease, metabolic
syndrome and type 2 diabetes mellitus, and thus con-
stitute a key modifiable component in cardiovascular
disease prevention.12–14 This coordinated cluster of
high-risk metabolic traits might, in part, be seen as a
consequence of just a handful of basic lifestyle factors
such as poor diet quality, including a deficit in long-
chain omega-3 polyunsaturated fatty acids,15 sedentar-
ism, a failure to cope with distress, sleep deprivation
and exposure to environmental stressors such as ambi-
ent air pollution/noise.16

In conclusion, we share the authors’ view that efforts
to address risk factors with pharmacotherapy consti-
tute one very important pillar in cardiovascular disease
prevention. However, numerous factors modify the
causality of lipoprotein-associated risk in ASCVD

and the vast majority of coronary heart disease(CHD)
(80%) and total cardiovascular events (70%) are life-
style related.17 To meet our patient’s needs, financial
resources must be made available to assess lifestyle
risk factors, inform about them and support the imple-
mentation of healthy lifestyle habits.16,17 This calls for
multifactorial prevention strategies, not only detailed in
pertinent guidelines,18 but also delivered by interdiscip-
linary teams of healthcare professionals addressing the
full spectrum of individual risk factor management.3 A
first step towards that goal could be the implementation
of Preventive Cardiology as a subspecialty of
Cardiology, including the delivery of structured train-
ing programs that teach all dedicated skills necessary to
manage cardiovascular risk.19,20 We strongly posit that
the huge global disease burden of cardiometabolic dis-
ease can and must be reduced by structured and com-
petent care.
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