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‘The lower the better’ revisited: the

new lipid targets in high risk patients
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Ever since Nikolai Nikolaiaevich Anitchkow’s seminal experiments,1

lipids have been associated with atherosclerotic cardiovascular dis-
ease (ASCVD). Although the Framingham Study confirmed this rela-
tionship in humans,2 a causal relationship between LDL cholesterol
(LDL-C) and complications of ASCVD such as myocardial infarction,
stroke, and sudden death was only convincingly proven by the 4S
trial.3 From then on, lipid lowering became part of the management
of most patients with CVD. However, the amount of LDL-C lower-
ing required remained debatable, but overall LDL-C target levels be-
came lower and lower over time.

In spite of increasingly aggressive measures in primary and second-
ary prevention, CVD remains the most important cause of morbidity
and mortality. As outlined in the comprehensive ‘European

Society of Cardiology: cardiovascular disease statistics

2019’ by Adam Timmis and colleagues,4 the contemporary analysis
of CVD statistics across 56 member countries, with particular em-
phasis on international inequalities in disease burden and healthcare
delivery overall, confirms this fact (Figure 1). The statistics are drawn
from the ESC Atlas, which is a repository of CVD data from a variety
of sources including the World Health Organization, the Institute for
Health Metrics and Evaluation, as well as the World Bank. The Atlas
also includes novel ESC-sponsored data on human and capital infra-
structure and cardiovascular healthcare delivery obtained by an an-
nual survey of the national societies of ESC member countries.

The prognostic role of hypertriglyceridaemia in patients with
ASCVD has been debated over decades,5 but gained importance fol-
lowing the publication of the REDUCE-IT trial,6 showing benefit with
icosapent ethyl in such patients. In their FAST TRACK entitled ‘Real-

world risk of cardiovascular outcomes associated with

hypertriglyceridaemia among individuals with atheroscler-

otic cardiovascular disease and potential eligibility for

emerging therapies’, Patrick Ryan Lawler and colleagues from the
Toronto General Hospital in Ontario, Canada quantified the real-

world risk of ASCVD in hypertriglyceridaemia, and estimated icosa-
pent ethyl eligibility in 2 424 865 adults in Ontario.7 Increasing trigly-
cerides was associated with a progressively higher hazard of ASCVD
events. Twenty-five per cent of individuals with ASCVD had hypertri-
glyceridaemia and controlled LDL-C; these patients were demo-
graphically similar to those in REDUCE-IT with comparable event
rates. Thus, among patients with ASCVD, hypertriglyceridaemia is
common and is associated with higher event rates across a range of
triglycerides, and as many as one in four patients may be candidates
for emerging therapies. These findings, which are relevant for clinical
practice, are put into context in a thought-provoking Editorial by
Chris J. Packard from the Western Infirmary in Glasgow, UK.8

This issue is further discussed in a ‘Clinical review on

triglycerides’ by Ulrich Laufs and colleagues from the Universitat
Leipzig in Germany.9 The authors confirm not only that is hypertrigly-
ceridaemia common, but that epidemiological and genetic studies
have established triglyceride-rich lipoproteins and their remnants as
important contributors to ASCVD. In addition, severe hypertriglycer-
idaemia raises the risk of pancreatitis. While LDL-C is the primary
treatment target for lipid-lowering therapy, secondary targets that re-
flect the contribution of triglyceride-rich lipoproteins such as apoli-
poprotein B and non-HDL-C are recommended for risk assessment
in the current ESC Guidelines. Reduction of severe triglyceridaemia
is primarily of importance to avert or reduce the risk of pancreatitis.
However, managing hypertriglyceridaemia is now also an evolving
target in patients with ACVD (see Figure 2). Current remedies in-
clude diet and lifestyle and established treatments such as fibrates
and omega-3 fatty acids as well as emerging therapies, including vari-
ous biological agents such as antisense oligonucleotides.

Finally, this Focus Issue on lipids contains the ‘2019 ESC/EAS

Guidelines for the Management of Dyslipidaemias: lipid

modification to reduce cardiovascular risk: The Task Force

for the management of dyslipidaemias of the European

Society of Cardiology (ESC) and European Atherosclerosis

Society (EAS)’ by Francois Mach and colleagues from the ESC
Scientific Document Group10 which updates the previous ESC/EAS
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Figure 1 Prevalence of elevated blood pressure among adults (%) in ESC member countries (1980–2015). Data source: WHO, http ://apps.who.
int/gho/data/node.main.A875STANDARD?lang=en. Data not available: Republic of Kosovo and Republic of San Marino (Supplementary file: S4.xlsx).
Timmis A, Townsend N, Gale CP, Torbica A, Lettino M, Petersen SE, Mossialos EA, Maggioni AP, Kazakiewicz D, May HT, de Smedt D, Flather M,
Zuhlke L, Beltrame JF, Huculeci R, Tavazzi L, Hindricks G, Bax J, Casadei B, Achenbach S, Wright L, Vardas P; European Society of Cardiology.
European Society of Cardiology: Cardiovascular Disease Statistics 2019. See pages 12–85)

Figure 2 Treatment algorithm for patients with elevated fasting triglycerides. aLow-density lipoprotein cholesterol goal depends on absolute car-
diovascular risk. bPotential secondary causes for hypertriglyceridaemia are listed in Table 2 of the manuscript (see page 102).9 cFurther low-density
lipoprotein cholesterol reduction will also help in achieving non-high-density lipoprotein cholesterol goals. dOmega-3-FA, omega-3 fatty acids. eMCT,
fats containing medium-chain fatty acids. fExperimental therapies are listed in Table 6 of the manuscript (see page 107).9 (Laufs U, Parhofer KG,
Ginsberg HN, Hegele RA. Clinical review on triglycerides. See pages 99–109)
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.lipid Guidelines published in August 2016. The emergence of a sub-
stantial body of evidence has required an update. Retention of LDL-
C and other cholesterol-rich apolipoprotein B-containing lipopro-
teins in the arterial wall remains the major driver of ASCVD. Several
recent placebo-controlled clinical studies have shown that the add-
ition of ezetimibe and/or anti-proprotein convertase subtilisin/kexin
type 9 (PCSK9;11,12) monoclonal antibodies to statin therapy pro-
vides a further reduction not only of LDL-C, but also of ASCVD risk.
Importantly, lower achieved LDL-C values lower the risk of future
cardiovascular events, with no apparent lower limit of LDL-C.
Importantly, the clinical safety of very low LDL-C values is
reassuring.13 In contrast, therapies raising HDL cholesterol (HDL-C)
do not reduce ASCVD risk. Thus, there is no longer an ‘LDL-C hy-
pothesis’, but rather established facts that increased LDL-C values
are causally related to ASCVD, and that lowering LDL particles and
other apolipoprotein B-containing lipoproteins as much as possible
reduces cardiovascular events with no apparent limit.14,15 As such, in
a bold step, the 2019 ESC Guidelines on the Management of
Dyslipidaemias recommend much lower LDL-C target levels of 1.8,
1.4, or even 1.0 mmol/L depending on ASCVD risk.

The issue is also complemented by three Discussion Forum contri-
butions. In a first piece ‘More consideration of b-cell function

and PCSK9/LDLR axis’, Daxin Wang and colleagues from the
Clinical Medical College of Yangzhou University in China comment
on the recent publication ‘PCSK9 deficiency reduces insulin se-

cretion and promotes glucose intolerance: the role of the

low-density lipoprotein receptor’ by Giuseppe Norata and col-
leagues from the University of Milan in Italy.16,17 In another piece
‘Statins and Lp(a): do not make perfect the enemy of

excellent’ Maciej Banach and colleagues from the Medical
University of Lodz in Poland comment on the recently published
‘Statin therapy increases lipoprotein(a) levels’ by Sotirios
Tsimikas and colleagues from the University of California-San Diego
in La Jolla, California, USA.17,18 Tsimikas et al. respond in a separate
contribution.19

The editors hope that this issue of the European Heart Journal will
be of interest to its readers.
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