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Abstract
Cardiovascular disease (CVD) is the most important preventable disorder, which represents a high burden to affected 
individuals and societies. Elevated lipid profile is a major CVD risk factor, specifically high low-density lipoprotein chole-
sterol (LDL-c) levels. A number of lipid-lowering therapies have been demonstrated to lower CV risk. Still, many people 
remain at high risk of CV events, due to poor treatment adherence, perceived side effects of treatment, inadequate use 
of existing therapies and/or inter-individual response to treatment. 
This EPCCS Practical Guidance Document provides a brief scientific background on the need for lipid lowering in indivi-
duals at high CV risk, and practical guidance on management of persons with dyslipidaemia in primary care, with a focus 
on challenges faced in clinical reality. The document considers how to deal with (perceived) statin intolerance, and with 
the effect of negative news stories on lipid-lowering treatment. Finally, advances in personalised medicine are discus-
sed, and how this will affect treatment decisions and risk communication with patients.
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Introduction 

Cardiovascular disease (CVD) is the most important pre-
ventable disorder that challenges most societies around 
the world (1); both in terms of the hardships faced by the 
affected individuals, and their premature mortality, and of 

the burden to healthcare systems due to the large num-
bers of patients and associated costs, especially hospitali-
sation and social care costs. 

There is a huge evidence base to guide management 
strategies aimed at reducing the classical CV risk factors 
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and modifying prognosis after events. One of the most 
important CVD risk factors is elevated lipid profiles, spe-
cifically low-density lipoprotein cholesterol (LDL-c) and its 
impact on total cholesterol levels. This is the focus of this 
document. 

Multiple CVD risk and risk assessment
Though this guideline focuses upon lipid modification, it is 
important to stress that for most patients a comprehensi-
ve risk factor management approach, or modifying all ele-
vated risk factors simultaneously, is needed to help lower 
risk of a CVD event. Dyslipidaemia, high blood pressure 
and hyperglycaemia all contribute to CV risk, and national 
and international (2) guidelines consider the management 
options for all of these domains at once. Furthermore, 
the decision of which patients have sufficient CVD risk to 
warrant treatment is based upon formal risk assessment, 
calculated using all the main risk factors in a validated 
clinical score (such as SCORE, Framingham, or QRisk). The 
reason for this is that many patients with modest levels of 
multiple risk factors may have very elevated overall CVD 
risk. Guidance on management of single risk factors re-
mains relevant, however, as many patients in primary care 
(PC) have isolated risk factors. Further, once a decision is 
taken to offer lipid modification as part of an overall CVD 
risk reduction strategy, the treatment options need to be 
clear. 

This document covers overall CV risk assessment strate-
gies, to determine which patients warrant lipid modifica-
tion, but for therapeutic strategies beyond lipid lowering, 
we refer to the ESC Guidelines on CVD prevention (2), 
and other ESC Guidelines on management of individual 
risk factors. Moreover, other EPCCS Guidance Docu-
ments are available that focus specifically on PC, and 
cover stroke prevention in atrial fibrillation, management 
of heart failure patients, and how to stimulate behaviour 
change to lower CV risk (see ipccs.org). Diabetes and 
hypertension guidelines are also under development.

Lipid management
A number of lipid-lowering therapies that have been 
shown to lower CV risk are available, but many people 
remain at high risk of CV events. Various factors contribu-
te to this, including poor treatment adherence, sometimes 
due to perceived side effects of treatment, and inadequa-
te use of existing therapies. Moreover, a large variability 
exists in patients’ responses to treatment. 

Scientific efforts are advancing towards more individuali-
sed medicine; big data help to gain better insight into how 
to deliver the right treatment to the right person at the 
right time. Among the greatest challenges for a clinician 
is the need to translate the results of randomised clinical 
trials (RCTs), to treatment of the individual patient. 

All of these aspects will be discussed in this document 
that aims to guide general practitioners (GPs) and other 
primary care physicians on how to manage elevated lipids 
in PC. This document is based on the summary evidence 
for lipids and their modification presented during the 
2018 European Primary Care Cardiovascular Society 
(EPCCS) Annual CV Summit, and the discussion thereafter 
among PC physicians from all across Europe. It provides a 
brief scientific background and practical guidance, focus-
sing on challenges faced in clinical reality. 

Evidence for lipid-lowering therapy 
to lower CV risk

LDL-c is an important risk factor
Cholesterol and triglycerides circulate in blood plasma as 
lipoproteins, bound to proteins. Elevated lipids are among 
the most important CV risk factors, with most attention 
going to LDL-c, the main carrier of cholesterol in plasma. 
Across a wide range of plasma cholesterol concentrations, 
strong and graded positive associations exist between 
both total cholesterol and LDL-c, and risk of CVD (3). The 
evidence base demonstrating that LDL-c is an atherogenic 
particle associated with CVD is overwhelming (3).

For instance, the INTERHEART (4) study examined risk 
factors associated with acute myocardial infarction (MI). 
INTERHEART is one of the largest studies in CV medicine, 
involving over 30,000 patients with MI, in 52 countries. 
Risk estimates were adjusted for age, gender and geo-
graphic region. The data revealed that smoking, diabetes, 
hypertension and abdominal obesity are important risk 
factors, with odds ratios (ORs) in the range of 2 to 4. The 
LDL-c/HDL-c (high-density lipoprotein cholesterol) ratio 
showed the highest OR, making it the most important risk 
factor for development of acute MI in INTERHEART. On 
the other side of the spectrum, the study revealed cardio-
protective effects of eating fruit and vegetables, physical 
activity, and a moderate intake of alcohol, the latter two 
more so in females than in males (4).  
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A very large number of intervention trials, with most 
data for statin therapy, have shown that lowering LDL-c 
reduces CVD events substantially and consistently (23% 
risk reduction of CV events, 21% for CV plus stroke, for 
every 1 mmol reduction of LDL-c) (5), and proportionately 
regardless of baseline LDL. Although virtually all people 
will derive a similar relative risk reduction with statin 
treatment at any baseline LDL level, the absolute deri-
ved risk reduction will naturally benefit those at higher 
risk. Therefore, on cost effectiveness grounds, and to 
avoid medicating the majority of the adult population, 
most countries define a threshold of LDL that ‘warrants’ 
treatment. In most European countries, an LDL-c level of 
2.6 mmol/L (100 mg/dL) is the main treatment threshold 
for patients with an increased risk for CV events, but 
this drops in patients at very high risk (such as after CV 
events) to as low as 1.8 mmol/L (70 mg/dL). Therefore, 
recommendations on treatment goals are refined based 
on different risk levels, as will be discussed below. 

In addition to stressing the importance of reducing ele-
vated LDL-c levels to lower CV risk, it is also important to 
realise that elevated LDL-c is a risk factor, not a diagnosis. 
Thus, it is worthwhile to search for underlying disease, 
for instance a genetic cause of hypercholesterolemia, or 
hypothyroidism. Patients with a genetic dyslipidaemia 
should be referred to specialist care. In the case of hypo-
thyroidism, treatment of underlying disease may impro-
ve hyperlipidaemia without the need for lipid-lowering 
therapy. 

Other lipids and lipoproteins as risk markers
In addition to LDL-c, Mendelian randomisation studies 
have suggested a causal role for remnant cholesterol 
[=total cholesterol – (LDL-c + HDL-c)] in atherogenesis. 
High levels of triglycerides are also an independent risk 
factor, but the association of hyper-triglyceridaemia with 
CVD is weaker than that of hypercholesterolaemia (6). 
Due to limited RCT evidence, no treatment targets have 
been defined for triglycerides. Fasting triglycerides >1.7 
mmol/L (>150 mg/dL) are, however, currently considered 
a marker of increased risk. Levels below this threshold are 
not evidence-based targets for therapy. 
Low HDL-c levels are another independent and important 
risk marker for CVD (7). In trials evaluating pharmacolo-
gical means to increase HDL-c levels, this increase could 
not be linked to meaningful clinical benefit. HDL-c level 
should therefore be considered a risk marker rather than 
risk factor. A Mendelian randomisation study recently also 

suggested that HDL-c is no causal factor in CVD (8). Thus, 
low HDL-c is a risk marker, but not a therapeutic target, 
although physical activity and other healthy lifestyle ha-
bits remain important for increasing HDL-c levels (2). 

Lipid and lipoprotein measurements other than LDL-c 
are sometimes used to refine risk evaluation (2). Lipopro-
tein(a) [Lp(a)] is another strong independent CVD risk 
factor. Its levels are largely genetically determined and 
at present, therapeutic targeting of Lp(a) is not recom-
mended (2, 9). 

ApoB levels appear to have similar CVD predictive value 
to LDL-c (10). Especially in individuals with hyper-trigly-
ceridaemia (>3.4 mmol/L or >300 mg/dL), measurement 
of apoB is more accurate than that of LDL-c (11). ApoB 
levels have not been incorporated in currently recom-
mended risk calculators to date. Hence, LDL-c remains 
the most important treatment target to lower CVD risk. 

LDL-c as a therapeutic target
Ample evidence exists that shows that lipid-lowering 
therapy is effective to lower CVD risk. A large number of 
studies have shown that the lower the LDL-c level, the 
lower the CV risk (12). More precisely, a meta-analysis 
of over 174,000 participants in 27 statin trials revealed 
a dose-dependent relative reduction of CVD with LDL-c 
lowering, such that every 1.0 mmol/L reduction in LDL-c 
is associated with about 20-25% relative reduction in 
CVD mortality and non-fatal MI (5, 13). This effect of 
LDL-c lowering was very consistent across trials, both for 
patients with a history of vascular disease and those with 
no known history of vascular disease, and it is similar for 
men and women (13). Moreover, a higher dose of a statin 
was more effective at lowering CV events in patients with 
stable coronary disease, than a low dose (atorvastatin 
80 mg vs 10 mg) (14). Similarly, the IDEAL (Incremental 
Decrease in End Points Through Aggressive Lipid Lowe-
ring) trial showed higher efficacy of high-intensity statin 
as compared with lower intensity statin treatment for 
secondary prevention in patients after an MI (15). 
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Take home messages

Overwhelming evidence has demonstrated that LDL-c is an 
atherogenic particle and major risk factor for CVD.

Lowering LDL-c reduces CVD events substantially and 
consistently. 

Levels of lipids and lipoproteins other than LDL-c can serve 
as risk markers, but LDL-c is currently the only lipid risk 
factor (lowering the risk marker modifies disease) and an 
important treatment target to lower CVD risk. 

CV risk assessment

Most LDL-c-lowering RCTs have compared different tre-
atment regimens and intensities, rather than the clinical 
effect of specific treatment goals. Most guidelines do, 
however, recommend starting treatment above specific 
threshold LDL-c levels in patients with an elevated risk 
of CV events. By lack of RCT-evidence on the benefit of 
these treatment targets, they are, consequently, mostly 
consensus-based. Different treatment goals have been 
defined for different risk levels; a distinction is made bet-
ween low or moderate (LDL-c <3.0 mmol/L or <115 mg/
dL), high (LDL-c <2.6 mmol/L or <100 mg/dL) and very 
high risk (LDL-c <1.8 mmol/L or <70 mg/dL). 
Multiple CV risk assessment tools are available to help 
determine which patients without established CVD 
should be offered treatment. Certain patients with 
specific diseases such as renal failure or diabetes melli-
tus can be classified directly in the category of high risk, 
without the need for CV risk assessment. For others, the 
ESC guidelines recommend using SCORE, to assess the 
10-year risk of a first fatal atherosclerotic event, based on 
total/HDL cholesterol ratio, age, sex, smoking status and 
systolic blood pressure (2, 16). Other validated CV risk 
tools include the Framingham risk score model for 10-
year CVD incidence or death (17) and the British QRISK2 
score model for 10-year CVD incidence and death (18). 
The SMART (Second Manifestations of Arterial Disease) 
score has been validated for use in patients with vascular 
disease (19). Calculating CV risk can guide management 
decisions and prevent both under- and overtreatment. It 
should be noted that the risk of non-fatal events is higher 
than the risk of fatal events as estimated with SCORE. A 
study based on data in The Netherlands, suggests that the 
total CV event risk is about four times higher than the risk 
of fatal CVD for men, and for women, a multiplier of the 
SCORE risk of about 4 can be used. For older persons, the 

multiplier is lower than three; as for them a first event is 
more likely to be fatal (20). 

Special patient groups
When applying the SCORE risk tables, both younger 
and older individuals require specific attention. Younger 
persons may have a low absolute risk according to the 
SCORE chart, but their relative risk may be high, as a con-
sequence of high levels of risk factors requiring lifestyle 
modification. In risk conversations, it may be illustrative 
to speak about their risk relative to others of their age or 
calculating their risk age or lifetime risk or lifetime benefit 
expressed as disease-free life years gained. Lifestyle 
changes can importantly lower the relative risk, and redu-
ce the increase in risk that occurs with ageing.  

According to the SCORE risk table, everybody aged 65 
years and older is at high or very high risk. That would 
imply that most elderly are eligible for lipid-lowering 
treatment. It is debatable whether that is a very good 
strategy, because the SCORE risk chart does not take into 
account competing risks. In fact, the risk distribution in 
elderly (≥70 years old) is very wide, according to a study 
that analysed data of the PROSPER (PROspective Stu-
dy of Pravastatin in the Elderly at Risk) and ASCOT-LLA 
(Anglo-Scandinavian Cardiac Outcomes Trial-Lipid-Lowe-
ring Arm) trials (21). This study showed that about 25% 
of elderly without vascular disease have a 10-year risk 
<20% of MACE (MI, stroke and vascular death). In those 
without vascular disease, the median risk was 26.4%. In 
elderly with vascular disease, only 1.4% of patients, have 
a 10-year risk of <10%, and the median risk of MACE is 
46.9%. Thus, because of the high risk of a recurrent CV 
event, for secondary prevention of MACE, treating all 
elderly patients with pharmacotherapy is more beneficial 
than prediction-based treatment. In fact, the same study 
showed a median 10-year absolute risk reduction (ARR) 
in MACE of 7.8% (interquartile range, IQR: 6.8-8.6). In 
elderly without vascular disease, the median 10-year ARR 
was 2.9% (IQR: 2.3-3.6%)(21). It has been described that 
lipid-lowering reduces CV risk by on average 20% (22), 
and this effect is mostly driven by those with a history 
of vascular disease. Thus, in elderly without a history of 
CV events, it is less clear whether they will benefit from 
primary prevention with statin therapy. Especially in the 
frail and/or elderly patients, polypharmacy (≥5 substan-
ces) complicates CV risk management. Since lipid-lowe-
ring therapy is mainly targeting a calculated 10-year risk, 
the life expectancy of the individual patient should be 
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taken into account and weighed against side effects of an 
intensive lipid-lowering therapy.

In summary, CV risk is often overestimated in the elderly. 
CV risk management in elderly benefits from a risk calcu-
lator specifically developed for this patient subgroup (23), 
especially one that takes competing risks into account 
(21). 

Take home messages

Different treatment goals have been defined for different 
risk levels; the higher the risk, the lower the goal.

CV risk assessment tools can guide management decisions 
and prevent under- and overtreatment. 

SCORE risk tables may underestimate risk in young 
persons, and overestimate risk in elderly persons. In young 
individuals, it is more illustrative to speak of risk relative to 
others of the same age, or of risk age or lifetime risk. A risk 
calculator specifically developed for elderly patients should 
be used. 

Management options for  
hypercholesterolaemia
Non-pharmacological control of plasma cholesterol
In individuals at low and moderate risk, the goal of <3.0 
mmol/L should be targeted without medical treatment. 
Lifestyle modifications are effective not only on the 
human lipid structure, but are also considered effective in 
a general CV risk reduction, albeit to a modest extent (2, 
24). The modest effect is a consequence of the lower risk 
associated with dietary and lifestyle interventions. Mo-
reover, additional favourable effects contribute to lowe-
ring CV risk, e.g. weight management, systemic inflamma-
tion and insulin sensitivity. General lifestyle changes can 
reduce LDL-c by 6-10%.
Dietary fatty acids and cholesterolaemia
Overall, available data suggest that, the consumption 
of saturated and trans fatty acids tend to increase total 
cholesterol and LDL-c levels. Conversely, polyunsatura-
ted, cis-fatty acids (namely those of the n-6 series such as 
linoleic acid) induce opposite effects. Mono-unsaturated 
fatty acids such as oleic acid also reduce total cholesterol 
and LDL-c levels, although to a lesser extent than n-6 
polyunsaturates (25). 

A lipid intake of 30-35% of total calories is probably 
adequate to control total and LDL-cholesterolaemia in 
Western countries. Saturates intake should be limited to 
<10%, while intake of trans fatty acids should be narro-
wed to those from dairy products and limited to <1% of 
total energy intake.

Dietary cholesterol and cholesterolaemia
The exact role and contribution of dietary cholesterol 
(cholesterol is only present in animal-derived food items) 
to cholesterolaemia and atherogenesis are still debated, 
although it has been proven that dietary cholesterol 
increases LDL-c levels. However, the effect of dietary 
cholesterol on LDL-c levels is much less prominent than 
that of saturated or trans fatty acids.
The most recent evidence puts the role of dietary choles-
terol in cholesterolaemia management in a new perspec-
tive. Still, it seems advisable not to exceed a daily choles-
terol intake of 300 mg.

Dietary fibre and cholesterolaemia
Dietary fibre induces notable effects on plasma lipids and 
lipoproteins. This effect is more pronounced for soluble 
or gel-forming fibres, i.e. pectines, gum, beta-glycans, 
mucilages and hemicellulose, which are found in cereals 
such as barley and oat, and legumes. Consumption of 
5-10 gr/day of soluble fibre such as beta-glycans, glyco-
mannan, guar and psyllium reduces LDL cholesterolaemia 
by ~5% (26). A meta-analysis (27) concluded that each 
gram of soluble fibre reduces total cholesterolaemia by 
~2 mg/dl and LDL cholesterolaemia by ~2.5 mg/dl, with 
small variations due to the studied study groups and 
doses. Fibre reduces cholesterol absorption by the ileum 
and increases faecal excretion. By contrast, soluble fibre 
does not impact significantly on plasma concentrations of 
triacylglycerols and HDL-c.
A daily fibre intake of 25-30 g may play a significant chole-
sterol-lowering role; soluble and gelifying fibre is more 
effective than non-soluble fibre, and increasing its intake 
by 5 gr/day can reduce total and LDL cholesterolaemia.
Body weight changes and cholesterolaemia
Alterations in plasma lipid profile occur in overweight or 
obese patients. Weight loss is, however, associated with 
a modest, yet statistically significant, decrease in plasma 
total cholesterol and LDL-c levels. The effects on trigly-
cerides are usually more pronounced. Changes in HDL-c 
vary (6).
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Physical activity and cholesterolaemia control
Regular physical activity is beneficial for many risk factors 
through improving the plasma lipid profile, and it can aid 
in, for instance, weight and hypertension control (28). 
Observational studies indicate that the impact of physi-
cal activity on lipid fractions is greatest for HDL-c, which 
tends to increase, and for triglycerides, which tend to fall 
in active individuals as compared with inactive controls. 
By contrast, changes in plasma total cholesterol and 
LDL-c values are less consistent.

Lifestyle modification, including healthy diet, exercise, 
quitting smoking, should be discussed and encouraged, 
keeping the insights described above in mind. PC profes-
sionals are in a good position to observe which lifestyle 
interventions might benefit an individual, but they may 
not always know how they can stimulate health behavi-
our change in their patients. Another EPCCS Guidance 
Document for Primary Care summarised evidence on 
ingredients of successful behaviour change strategies 
and motivational interviewing, as well as which CV risk 
behaviours and clinical outcomes may be improved with 
various types of strategies (See: ipccs.org).

Guideline-recommended pharmacological therapeutic 
options
Very briefly, for the higher risk categories, when pharma-
cotherapy is needed to attain the recommended targets, 
the ESC Guidelines on CVD prevention (2) consider sta-
tins the first-line treatment. Statins should be prescribed 
at the highest recommended or tolerable dose to reach 
the goal. If the goal is not met, statin treatment can be 
combined with ezetimibe and/or bile acid sequestrants. 
These types of agents can also be considered in individu-
als with statin intolerance (discussed in more detail later). 
In patients at very high risk, persistently elevated LDL-c 
despite maximally tolerated statin treatment in combina-
tion with ezetimibe, additional treatment with a PCSK9 
inhibitor may be considered (2). 

Take home messages

Lifestyle modification can lower LDL-c and is considered 
effective for general CV risk reduction, albeit to a modest 
extent.

- Dietary fatty acid intake should be limited to 30-
35% of total calorie intake, and saturated and trans 
fatty acids should be lower than 10% and 1% of 
intake, respectively.

- The effect of dietary cholesterol is less clear, but 
less prominent than that of saturated and trans 
fatty acids. 

- Dietary fibre (25-30 g/day, mostly soluble) can 
lower total cholesterol and LDL-c levels.

- Body weight control can reduced plasma total 
cholesterol and LDL-c and triglyceride levels, 
especially in obese subjects.

- Regular physical activity mostly increases plasma 
HDL-c and lowers triglycerides.

After lifestyle modification, statins at the highest tolerable 
dose are first line treatment to lower LDL-c in high-risk 
patients with LDL-c >3.0 mmol/L. If treatment targets are 
not met, other lipid-lowering agents can be added.

Currently available lipid-lowering 
therapies

Statins
Statins are the first choice of treatment to lower elevated 
LDL-c levels. Statins block the pathway that synthesi-
ses cholesterol in the liver. Cholesterol synthesis occurs 
mostly at night, thus statins with a short half-life should 
be taken in the evening. Different potencies exist, with 
rosuvastatin and atorvastatin having the highest potency 
(and are long acting), and simvastatin, lovastatin, pra-
vastatin and fluvastatin having lower potency. 

Red yeast rice is known to naturally contain statin and 
supplements are available for sale. However, using these 
is not recommended, as the exact concentration in these 
supplements is not subject to quality control and therefo-
re unknown and/or variable. 

Fibrates and bile acid sequestrants
Fibrates lower triglycerides, and to a lesser extent also 
LDL-c. Fibrates activate peroxisome proliferator-activated 
receptors (PPARs), a class of nuclear receptors that alters 
transcription of genes involved in carbohydrate and lipid 
metabolism. Fibrates can be used alone or in combination 

https://ipccs.org/2018/02/22/stimulating-health-behaviour-changes-to-reduce-cardiovascular-risk-in-primary-care/
https://ipccs.org/2018/02/22/stimulating-health-behaviour-changes-to-reduce-cardiovascular-risk-in-primary-care/
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with statins, although warnings about the safety and effi-
cacy of the combinations apply to most statins. Although 
fibrates generally increase HDL-c levels, in some patients 
using fenofibrate they show a reduction of HDL-c. Thus, 
it is recommended that HDL-c levels are monitored after 
initiation of fibrate therapy and to discontinue treatment 
in case of severely depressed HDL-c levels. 
Bile acid sequestrants also lower LDL-c. Since they are 
poorly tolerated and may increase triglyceride levels, their 
use is not recommended for routine lipid lowering. 

Additional lipid-lowering therapy: ezetimibe and PCSK9 
inhibitors
Before deciding to add other non-statin agents to current 
statin treatment, it is critical to ensure that the dose of 
the statin is titrated to the highest tolerable dose and that 
patients are adhering to the prescribed dosing regimen. 
To attain recommended treatment goals other therapies 
might need to be added. Further LDL-c lowering can be 
achieved in CV patients with the cholesterol absorption 
inhibitor ezetimibe and proprotein convertase subtilisin/
kexin type 9 (PCSK9) inhibitors, on top of statin therapy 
(29, 30). In patients without any known CV disease, the 
use of PCSK9 inhibitors is not recommended for risk-ad-
justed therapy, since PCSK9 inhibiting therapy has not 
been evaluated in this patient group in any trial.

It is important to note that the clinical benefit of com-
bination therapy has only been demonstrated for tre-
atment with ezetimibe and statins (29) and for PCSK9 
inhibitors on top of statins with or without ezetimibe (30, 
31). IMPROVE-IT (Improved Reduction of Outcomes: 
Vytorin Efficacy International Trial) showed that addition 
of ezetimibe to statin therapy in patients with an acute 
coronary syndrome (ACS) in the ten days preceding enrol-
ment lowered the median time-weighted average LDL-c 
level at 1 year to 53.2 mg/dL (1.4 mmol/L) in the sim-
vastatin-ezetimibe group, as compared with to 69.9 mg/
dL (1.8 mmol/L) in the simvastatin monotherapy group, 
representing a further 24% LDL-c lowering (difference 
of 16.7 mg/dL [0.43 mmol/L]) with addition of ezetimibe 
(P<0.001). At 7 years, the Kaplan-Meier event rate for the 
primary endpoint of CV death, nonfatal MI, unstable angi-
na requiring rehospitalisation, coronary revascularisation 
(≥30 days after randomisation) and nonfatal stroke was 
32.7% in the combination therapy group, as compared 
with 34.7% in the monotherapy group (HR: 0.936, 95%CI: 
0.89-0.99, P=0.016) (29). 

Evolocumab, a monoclonal antibody directed at PCSK9 
and administered as a subcutaneous injection every 2 
weeks, was evaluated in the Further Cardiovascular Out-
comes Research With PCSK9 Inhibition in Subjects With 
Elevated Risk (FOURIER) trial. Evolocumab yielded 59% 
additional LDL-c reduction on top of statins, as compared 
with placebo, in patients with atherosclerotic CVD (from 
a median baseline value of 92 mg/dL [2.4 mmol/L] to 
30 mg/dL [0.78 mmol/L] (P<0.001)). Evolocumab treat-
ment also reduced the risk of the primary composite end 
point of CV death, MI, stroke, hospitalisation for unstable 
angina and coronary revascularisation, by 15% relative to 
placebo (9.8% vs. 11.3%) over a median duration of 2.2 
years (15). A secondary ad hoc analysis of the FOURIER 
trial compared randomised treatment in two groups of 
patients classified by a baseline LDL-c of less than 70 or 
at least 70 mg/dL and by statin intensity. Evolocumab re-
duced the risk of the primary endpoint to a similar degree 
in both groups based on baseline LDL-c level. No statis-
tically significant interaction was seen between effect of 
treatment and whether patients received a maximal-po-
tency statin at baseline. No major safety concerns were 
noted in either group (32). 

Results of another monoclonal anti-PCSK9 antibody, 
alirocumab, evaluated in the ODYSSEY Outcomes trial 
(Evaluation of Cardiovascular Outcomes After an Acute 
Coronary Syndrome During Treatment With Alirocumab) 
were presented at the American College of Cardiology’s 
67th Annual Scientific Session (31), but have not been 
published yet. Treatment with alirocumab was evaluated 
in patients who had suffered a recent ACS. The risk of 
major adverse CV events (MACE: MI, ischemic stroke, 
death from coronary heart disease (CHD) or unstable an-
gina requiring hospitalisation) was reduced by 15% upon 
treatment with alirocumab, as compared with placebo, 
in addition to maximally-tolerated statins. A nominal 
significant reduction in all-cause death of 15% was also 
observed with alirocumab treatment (note that this was 
not a primary outcome)(31). 

Benefit of lipid-lowering therapy across the spectrum of 
LDL-c levels
When all data of LDL-c lowering trials are combined, a 
straight relationship is seen between the reduction in 
LDL-c and the proportional reduction in major vascular 
events, irrespective of the chosen strategy for lipid-lowe-
ring (33). A large meta-regression analysis evaluated the 
associations between lowering LDL-c and relative CV risk 
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reduction across different statin and non-statin thera-
pies. Therapies that act via upregulation of LDL-receptor 
expression to reduce LDL-c, both statins or non-statins, 
were associated with similar relative risk reduction of 
major vascular events per change in LDL-c, namely 23% 
event reduction per 1 mmol/L LDL-c lowering. Fibrate 
therapy showed a larger risk reduction than expected 
based on the degree of LDL-c reduction in the trials, but 
they are not recommended in any guideline. Cholesteryl 
ester transfer protein inhibitors (CETP) inhibiting therapy 
showed a lower than expected risk reduction. To date, 
only anacetrapib therapy has been shown to result in a 
modest reduction of CV events, and other CETP inhibitors 
have been associated with safety issues (34). The obser-
ved relative risks of niacin therapy (removed from gui-
deline recommendations for safety reasons) and PCSK9 
inhibition did not significantly differ from the expected 
relative risk (35). 

Importantly much lower LDL-c levels can now be achie-
ved with PCSK9 inhibitors, than were previously com-
monly attained with conventional lipid-lowering therapy. 
A study evaluating alirocumab treatment (median drug 
exposure: 1.5 years) in over 5,000 patients, observed 
that LDL-c as low as <25 mg/dL (<0.65 mmol/L) were 
well tolerated; no meaningful imbalances in neurocogni-
tive, neurological, musculoskeletal, ophthalmological and 
hepatic events were observed between those with LDL-c 
<25 or even <15 mg/dL (<0.39 mmol/L) and those with 
higher LDL-c levels. The incidence of cataract may be 
higher in the group achieving LDL-c <25 mg/dL (2.6% vs. 
0.8%) (36). 
The very low LDL-c levels seen in the evolocumab studies 
were well tolerated and patients with very low LDL-c 
levels showed no cognitive impairment in the EBBING-
HAUS study (37), despite careful assessment of cognitive 
change using the sensitive Cambridge Neuropsychologi-
cal Test Automated Battery. These tests have been found 
to be sensitive to effects, both positive and negative, of 
drugs on cognition (38, 39). 
Long-term safety of very low LDL-c levels remains to 
be established. Taken together, the evidence points at 
a benefit of LDL-c lowering, also beyond LDL-c targets 
currently suggested by guidelines.

Take home messages

Statins are the first choice of treatment to lower elevated 
LDL-c levels to reduce CV risk and should be titrated to the 
highest tolerated dose before adding a non-statin.

Further LDL-c reduction can be achieved by adding 
other lipid-lowering therapies, but the clinical benefit 
of combination therapy has only been demonstrated 
of treatment with ezetimibe and statins, and of PCSK9 
inhibitors on top of statins with or without ezetimibe. 

The impact of LDL-c lowering on reduction of major vascular 
events is similar across the spectrum of LDL-c levels.

Very low LDL-c levels (<25 mg/dL), as achieved with PCSK9 
inhibitors, have been found to be safe, although long-term 
(many years) safety of very low LDL-c levels remains to be 
established. 

Challenges faced in clinical reality
Although the physician’s toolbox nowadays contains 
several effective lipid-lowering therapies, many patients 
at high CV risk fail to achieve LDL-c goals. In this next 
section, we discuss several factors that contribute to 
suboptimal CV risk management. 

Following the guidelines
In daily practice, a variety of factors contribute to patients 
not adhering to optimal treatment, and not reaching tre-
atment goals. The pan-European EUROASPIRE IV study 
(40) reported on adherence to lipid-lowering therapy in 
patients with CHD. 79 Centres in 24 European countries 
participated, from May 2012 to April 2013. Included 
patients had coronary artery bypass grafting (CABG), 
percutaneous coronary intervention (PCI), acute MI or 
acute myocardial ischemia in the 6-36 months preceding 
a standardised interview. One analysis of EUROASPIRE 
focussed on statin therapy (and intensity thereof) at hos-
pital discharge and at the time of the interview. On aver-
age, 52.7% of patients were on low or moderate-intensity 
statins at discharge, 37.6% were prescribed high-intensity 
statins, and 9.6% of patients did not go home with a sta-
tin prescription. At the time of the interview, on average 
53.2% were on low or moderate-intensity statins, 32.7% 
on high-intensity statins, and 14.0% did not take statins 
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at all. The shift towards less prescription of statin therapy 
was statistically significant between hospital discharge 
and the interview, at least 6 months later. When statin 
treatment was decreased, this was both due to people 
discontinuing their treatment, and physicians lowering 
the dose. Differences between individual countries were 
observed. The patterns could not be explained by income 
differences, socioeconomic situations and differences in 
reimbursement policies (40). 

In this EUROASPIRE analysis, 10% of men and 6% of 
women not on any statins had fasting LDL-c <1.8 mmol/L 
at the time of the interview, the European recommended 
goal for these patients. 18% of men and 16% of women 
on low or moderate-intensity statins and 29% and 20% 
of men and women, respectively, at high-intensity statin 
therapy reached that goal (40). 

These treatment patterns were seen despite both Eu-
ropean and national guideline recommendations on the 
benefit of statin therapy. It is worrying that the majority 
of CHD patients are not treated with adequate statin 
therapy. The PC physician can play an important role in 
ensuring a patient gets and maintains sufficient lipid-lo-
wering therapy: not only to encourage a patient to keep 
taking the prescribed medication, but also to initiate or 
increase high-intensity statins when none at all, or too 
low intensity statins were prescribed at discharge (40). 

Statin intolerance – facts and solutions
A common reason for patients to discontinue statins, 
is that they experience muscle symptoms. A European 
Atherosclerosis Society (EAS) Consensus Panel has pu-
blished a useful document about statin-associated muscle 
symptoms (SAMS), which gives advice on how to deal with 
patients who experience SAMS (41). The document inclu-
des a flow chart with steps to take if a patient comes in 
with a potential statin problem: the recommendation is to 
rechallenge. The current statin should be stopped for two 
weeks, after which the patient can be rechallenged with 
either a lower dose of the same statin, or with another 
statin. If unsuccessful, the same step can be repeated with 
yet another statin or dose, with or without ezetimibe (41).

This recommendation is backed up by solid evidence 
obtained in a retrospective study involving over 100,000 
U.S. adults who were prescribed statin therapy between 1 
January 2000 and 31 December 2008 (42). 57,292 out of 
107,835 (53%) patients discontinued statins at least tem-

porarily. Information on reasons for statin discontinuation 
was obtained from a combination of structured electronic 
medical record entries and analysis of electronic provider 
notes by validated software. Statin-related events were 
reported for 18,788 (17.4%) patients. 11,124 had statins 
discontinued at least temporarily, and 6,579 (59.1%) 
patients were rechallenged with a statin during the next 
year. The vast majority of patients who were rechallen-
ged, namely 92.2% were still taking a statin 12 months 
after the statin-related event. Interestingly, among 2,721 
patients who were rechallenged with the same statin 
on which the statin-related event occurred, 1,295 were 
receiving the same statin a year later, and 996 of them 
received the same or even a higher dose (41). 

Thus, although statin-related events are common and 
often a reason for statin discontinuation, rechallenging 
with another dose or another statin is a successful strate-
gy. True statin intolerance is rare and probably relates to 
genetic variation to statin metabolism in muscles. For the 
majority of patients, whether muscle effects are psycho-
logical or not is immaterial since physicians need to deal 
with patients not taking their medication, explaining that 
statins are effective and safe drugs to lower their CV risk. 
However, any treatment decision should be based on 
shared-decision making between the patient and his GP. 

The EAS Consensus Panel recently published another 
useful report, which summarises and critically reviews the 
available evidence on adverse effects attributed to statins 
(43). It considers effects on glucose homeostasis, effects 
on cognitive, renal and hepatic function, haemorrhagic 
stroke, and cataract. Based on objective appraisal of the 
available literature, the Consensus Panel concluded that 
statin treatment is remarkably safe. Statin treatment does 
confer a modest risk of new onset diabetes, but per case 
of diabetes, five CV events are avoided. Thus, the Con-
sensus Panel write that clinicians should be reassured by 
the long-term safety of statin therapy, and the low risk 
of clinically relevant adverse effects. They conclude that 
the benefits of statin therapy far outweigh the risk of any 
adverse effect (43). 

Statin-related media coverage affects adherence
Another barrier to treatment adherence is negative media 
attention about supposed risks of the treatment. Some 
studies have looked into the effects of statin-related 
news in the media (44, 45). For instance, Nielsen and 
Nordestgaard reported that after negative news stories 
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on statins appeared in the Danish media, more people in 
the Danish population discontinued their statin therapy. 
The authors even observed a higher risk of MI and death 
from CVD associated with statin discontinuation. Alter-
natively, also positive stories on statins were published, 
which was associated with more patients starting therapy 
(44). A recent study assessed the number of websites 
discussing side effects of statins in the native language 
of 13 countries, normalised to the overall number of 
websites in that country in relation to the prevalence of 
statin-intolerance. The authors describe a strong positive 
correlation (Pearson’s r=0.868) between the two varia-
bles. English-speaking countries showed the highest rate 
of websites discussing side effects, thus inhabitants of 
these countries were more likely to encounter this type of 
information. These countries also had higher prevalences 
of statin intolerance (46).

Negative news stories on statins have also been descri-
bed to affect people taking their blood pressure medica-
tion. Thus, negative media coverage has effects beyond 
cholesterol management; it impacts on CV risk prevention 
in a broader sense. Indeed, about 26% higher risk of CV 
events has been described after negative media coverage 
on statins (44). In a letter to European Heart Journal (47), 
Nordestgaard advocates that clinicians use the media 
to report positively on statins and cholesterol lowering. 
Considering the large numbers of people taking statins, 
we should accept that media will keep reporting on them. 
Rather than getting too frustrated about negative stories, 
physicians could use the media to their and their patients’ 
advantage, by telling positive stories (47). 

Individual variability in treatment response
Patients may ask how much intensification of lipid-lowe-
ring therapy will lower their risk of a recurrent event after 
having had an ACS. Most available trial evidence reflects 
average treatment effects. In fact, in RCT results, data 
with large inter-individual variability in patient characte-
ristics and treatment outcomes, are squeezed into few 
summary statistics. Consequently, these summarising 
study outcomes are applied to a broad range of different 
patients in clinical practice. Hence, a lot of information 
is lost in current practice. It would be valuable if the data 
on individual variation within a study would be benefitted 
from in the consultation room. 

Indeed, an analysis of data of the Treating to New Tar-
gets trial (TNT; n=10,001) and the IDEAL trial (n=8,888) 
showed a wide range of baseline risk in coronary artery 
disease (CAD) patients, based on 13 easy-to-determine 
clinical predictors, as well as a broad distribution of treat-
ment effect of high- vs. usual-dose statins (48). The model 
that was developed in this study, allows identification 
of high-risk patients who benefit more from intensified 
lipid-lowering therapy. Other patients will not have much 
additional benefit from additional or higher intensity 
treatment (48). Another study estimated the individual 
benefit of PCSK9-inhibiting treatment with evolocumab 
in patients with stable CAD, who were on high-dose sta-
tin therapy, based on the individual risk reduction (LDL-c 
lowering) and individual CVD prognosis. The potential 
incremental benefit of PCSK9 inhibition showed large 
variability across patients, ranging from a few months to 
over a year gain in life expectancy free of recurrent stroke 
or MI. Younger patients (40-60 years old) with a high risk 
factor burden and high LDL-c levels are expected to be-
nefit most from this treatment (49). Such assessments can 
also help choosing which patients will likely benefit from 
relatively expensive treatment. 

Using big data methods, efforts are now being made to 
categorise patients more precisely, to tailor therapies to 
their individual characteristics and risks. Moreover, some 
of these methods (for instance U-Prevent, unpublished 
data, launch of U-prevent.com mid-August 2018) aim to 
predict the benefit that can be achieved with initiation or 
intensifying therapy in an individual, rather than to only 
focus on risk categories. This can facilitate better com-
munication between physicians and patients, and allow 
shared decision-making based on anticipated disease-free 
life-years gained and associated risks. Examples of useful 
European websites for risk assessment and risk communi-
cation are listed in table 1.
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Hence, these novel methods may represent a big step to-
wards personalising medicine and CV prevention. Rather 
than estimating 10-year risk, it would be more informa-
tive to estimate lifetime risk, as the aim of treatment 
is not limited to the next decade. Moreover, it may be 
more intuitive to patients to talk about lifetime benefit, 
in terms of disease-free lifetime years gained. Ideally, 
models will become available for specific patient groups, 
including those with diabetes mellitus or vascular disease 
and the elderly, benefitting from the available individual 
trial data that are hiding behind the summary outcomes. 
Hopefully, applying these new communication tools will 
improve treatment adherence.

Take home messages

The majority of patients eligible for lipid-lowering therapy 
are not treated with adequate statin therapy.

Statin therapy is remarkably safe. In case of (perceived) 
statin intolerance, rechallenging with another statin or a 
lower dose, is a successful strategy. 

Negative media attention on statins can affect therapy 
adherence, but so can positive stories. Physicians are 
encouraged to use the media to their and their patients’ 
advantage, by spreading positive news stories.

Big data methods increasingly allow to categorise patients 
more precisely and to tailor therapy to an individual’s need 
and risk. Some methods allow predicting the anticipated 
benefit of initiating or intensifying therapy. 

Table 1 | Useful websites for risk assessment and risk communication
Europe HeartScore http://www.heartscore.org

United Kingdom QRISK https://www.qrisk.org/three/

JBS3 http://www.jbs3risk.com/pages/risk_calculator.htm

NHS Heart Age www.nhs.uk/tools/pages/heartage.aspx

Germany ARRIBA https://www.arriba-hausarzt.de

PROCAM http://www.drkewitz.de/Praxis/diabetes-und-co/interaktive-tests/pro-
cam-risiko-rechner/

The Netherlands U-Prevent www.U-prevent.com

Spain ReGiCor https://www.imim.cat/ofertadeserveis/software-public/regicor/?1

Italy Cuore.exe http://www.cuore.iss.it/sopra/calc-rischio.asp

Take home messages
This EPCCS document aims to guide GPs on how to ma-
nage elevated lipid in PC, based on the summary evidence 
on the impact of lipid modification and by taking into 
account the challenges faced in daily clinical practice. All 
take home messages are combined in box 1. Gaps in the 
evidence related to what was discussed are listed in table 
2. 

http://www.heartscore.org
https://www.qrisk.org/three/
http://www.jbs3risk.com/pages/risk_calculator.htm
http://www.nhs.uk/tools/pages/heartage.aspx
https://www.arriba-hausarzt.de
http://www.drkewitz.de/Praxis/diabetes-und-co/interaktive-tests/procam-risiko-rechner/
http://www.drkewitz.de/Praxis/diabetes-und-co/interaktive-tests/procam-risiko-rechner/
http://www.U-prevent.com
https://www.imim.cat/ofertadeserveis/software-public/regicor/?1
http://www.cuore.iss.it/sopra/calc-rischio.asp
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BOX 1 | Take home messages

LIPID-LOWERING THERAPY TO LOWER CV RISK
§	Overwhelming evidence has demonstrated that LDL-c is an atherogenic particle and major risk factor for CVD.
§	Lowering LDL-c reduces CVD events substantially and consistently.
§	Levels of lipids and lipoproteins other than LDL-c can serve as risk markers, but LDL-c is currently the only lipid 

risk factor (lowering the risk marker modifies disease) and an important treatment target to lower CVD risk.

CV RISK ASSESSMENT
§	Different treatment goals have been defined for different risk levels; the higher the risk, the lower the goal. 
§	CV risk assessment tools can guide management decisions and prevent under- and overtreatment. 
§	SCORE risk tables may underestimate risk in young persons, and overestimate risk in elderly persons. In young 

individuals, it is more illustrative to speak of risk relative to others of the same age, or of risk age or lifetime risk. 
A risk calculator specifically developed for elderly patients should be used. 

GUIDELINE-RECOMMENDED MANAGEMENT OPTIONS FOR HYPERCHOLESTEROLAEMIA
§	Lifestyle modification can lower LDL-c and is considered effective for general CV risk reduction, albeit to a 

modest extent:
- Dietary fatty acid intake should be limited to 30-35% of total calorie intake, and saturated and trans fatty acids 

should be lower than 10% and 1% of intake, respectively.
- The effect of dietary cholesterol is less clear, but less prominent than that of saturated and trans fatty acids. 
- Dietary fibre (25-30 g/day, mostly soluble) can lower total cholesterol and LDL-c levels.
- Body weight control can reduced plasma total cholesterol and LDL-c and triglyceride levels, especially in obese 

subjects.
- Regular physical activity mostly increases plasma HDL-c and lowers triglycerides.

§	After lifestyle modification, statins at the highest tolerable dose are first line treatment to lower LDL-c in high-
risk patients with LDL-c >3.0 mmol/L. If treatment targets are not met, other lipid-lowering agents can be added.

CURRENTLY AVAILABLE LIPID-LOWERING THERAPIES
§	Statins are the first choice of treatment to lower elevated LDL-c levels to reduce CV risk and should be titrated to 

the highest tolerated dose before adding a non-statin.
§	Further LDL-c reduction can be achieved by adding other lipid-lowering therapies, but the clinical benefit of 

combination therapy has only been demonstrated of treatment with ezetimibe and statins, and of PCSK9 
inhibitors on top of statins with or without ezetimibe.

§	The impact of LDL-c lowering on reduction of major vascular events is similar across the spectrum of LDL-c levels.
§	Very low LDL-c levels (<25 mg/dL), as achieved with PCSK9 inhibitors, have been found to be safe, although 

long-term (many years) safety of very low LDL-c levels remains to be established.

CHALLENGES FACED IN CLINICAL REALITY
§	The majority of patients eligible for lipid-lowering therapy are not treated with adequate statin therapy. 
§	Statin therapy is remarkably safe. In case of (perceived) statin intolerance, rechallenging with another statin or a 

lower dose, is a successful strategy. 
§	Negative media attention on statins can affect therapy adherence, but so can positive stories. Physicians are 

encouraged to use the media to their and their patients’ advantage, by spreading positive news stories. 
§	Big data methods increasingly allow to categorise patients more precisely and to tailor therapy to an individual’s 

need and risk. Some methods allow predicting the anticipated benefit of initiating or intensifying therapy.
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Consensus Guidance for Primary Care

In this series of practical guidance for primary care physi-
cians, we have previously published the following docu-
ments:

-  EPCCS Consensus Guidance on Stroke Prevention in 
Atrial Fibrillation (SPAF) in Primary Care 
A version of this paper has been published in Eur J Prev 
Cardiol (2016 Mar;23(5): 460-473) 

-  EPCCS Practical Guidance on Heart Failure Diagnosis 
and Management in Primary Care 
A brief version of this Guidance document has been 
published as a Clinical Intelligence paper in the Br J Gen 
Pract (2017; 67 (660): 326-327)

-  Stimulating health behaviour change to reduce cardio-
vascular risk in primary care (2018) 

Visit IPCCS.org to download free copies of the EPCCS 
Guidance Documents.

About EPCCS 
The European Primary Care Cardiovascular Society 
(EPCCS), founded in 2000, aims to provide a focus of 
support, education, research, and policy on issues relating 
to cardiovascular disease within primary care settings. 
The focus of the EPCCS is directed at the interests of 
those working within primary care and aims to utilise the 
considerable evidence base that currently exists and to 
contribute to extending the evidence base where appro-
priate. A principal objective of the Society is education of 
practitioners. 
The EPCCS Council was established in 2017, with the 
aim to connect the EPCCS Board with GPs and Primary 
Care Societies across Europe. The EPCCS website offers 
a platform to post translated and/or regional guidance 
documents for primary care to countries represented in 
the EPCCS Council. 
 
Visit IPCCS.org for more information
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