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. Introduction

Most cases of dyslipidaemia increase the risk of ischaemic
ardiovascular (CV) complications, while their treatment can
educe CV morbidity and mortality. There is, therefore, a broad
nternational consensus for promoting treatment, although with
ome variations in approach. As previous French recommenda-
ions for dyslipidaemia treatment date back 10 years, they are
o longer up to date and have been retracted. However, the
omplex and evolving differences between the recommenda-
ions of European societies (EAS/ESC) [1–3], the International
therosclerosis Society (IAS) [4], and national bodies in the US

AHA/ACC) [5,6] and Great Britain (NICE) [7] mean that it has
ecome necessary for practitioners to have an updated consensus
tatement informed by the latest clinical trials.

Thus, a synthesis integrating features from both American

nd European recommendations was created. A condensed
ersion for the sake of simplicity is presented here, although
eaders may refer to the primary source documents via the

� A French version of this consensus was published in the Revue du praticien
September issue).
∗ Corresponding author. Fédération d’endocrinologie, hôpital cardiovascu-

aire Louis-Pradel, GHE, boulevard Pinel, 60003 Lyon, France.
E-mail address: Philippe.moulin@chu-lyon.fr (P. Moulin).
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eferences selected by members of the working group (WG).
his consensus statement concerns the general population
nd does not address either familial hypercholesterolaemia
8–10] or diabetic dyslipidaemia [11,12] in detail. This text is
onsistent with the opinions of the WG, and has been validated
y external readers from three of the societies involved and
ased on data from the literature available up to 2016.1

. Initial evaluation

.1. Identification of secondary dyslipidaemia

Secondary dyslipidaemia must be ruled out through inves-
igation of the diseases and treatments that could cause
yperlipidaemia. This involves checking, when appropriate,
hyroid-stimulating hormone (TSH), blood glucose, urine pro-
ein by dipstick and creatininaemia. Hypothyroidism and
holestasis can induce hypercholesterolaemia; however, the clin-

cal context of cholestasis is generally suggestive. Nephrotic
yndromes can cause severe mixed hyperlipidaemia. Diabetes,
enal insufficiency and excessive alcohol consumption result

1 Grading the recommendations was done using the HAS scoring system from
to C for decreasing levels of strength, and from 1 to 3 for quality evaluation

f the literature on which it is based.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ando.2016.11.001&domain=pdf
mailto:Philippe.moulin@chu-lyon.fr


Table 1
Major cardiovascular risk factors (CVRF) to be considered in subjects with
dyslipidaemia.

CVRF

Age (men ≥ 50 years, women ≥ 60 years)
Ischaemic CV family history (men ≤ 55 years, women ≤ 60 years)
Current smoker or quit for < 3 years
Hypertension
HDLc ≤ 0.40 g/L (≤ 1.0 mmol/L)
Type 2 diabetes (or type 1 diabetes for > 15 years and age > 40 years)
Renal failure (GFR < 45 mL/min, < 60 mL/min in young adults)
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Table 2
Indications for lipoprotein(a) [Lp(a)] assay.

Intermediate or high ischaemic cardiovascular (CV) risk with
Early personal CV history
Recurrent ischaemic CV complications despite effective treatment
with statins
Familial hypercholesterolaemia (heterozygous familial
hypercholesterolaemia)
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2.2.1.2.2. Genotyping. In primary (genetic) hyperlipi-
daemia, genotyping patients at specialized expert centres
enables characterization of the relevant disease (investigation of
DLc: high-density lipoprotein cholesterol; GFR: glomerular filtration rate.

n hypertriglyceridaemia. The main treatments that increase
ow-density lipoprotein cholesterol (LDLc) and, often, trigly-
erides (TG) are cyclosporin, retinoids, corticosteroids, oral
thinylestradiol, certain antiretrovirals, certain neuroleptics and
ertain targeted therapies in oncology.

.2. Estimation of CV risk

CV risk needs to be taken into consideration for adjusting the
ntensity of primary prevention measures (before the occurrence
f atherothrombotic complications). Indeed, the risk/benefit
atio of the treatment and its efficacy (number of persons to
e treated to avoid ischaemic complications) depend on the
agnitude of the expected benefit. This is based on the level

f absolute risk of the individual concerned. Risk-calculation
odels refer to the multifactorial risk of the general population

nd not to monogenic primary dyslipidaemias, such as familial
ypercholesterolaemia, for which the level of risk is underesti-
ated with general models. Risk-calculation models specific to

iabetes patients are also available [13–15].
In practice terms, the WG recommends risk evaluation of the

eneral population based on SCORE tables, which estimate the
isk of ischaemic CV death at 10 years [adjusted for low-risk
uropean countries, including France, and taking into account
igh-density lipoprotein cholesterol (HDLc)] [16]. When such
ables are not available, the WG suggests pragmatic tallying of
he standard cardiovascular risk factors (CVRF) as a substitution

ethod (low CV risk: 0–1 CVRF; intermediate risk: 2 CVRF;
igh CV risk: ≥ 3 CVRF).

.2.1. Risk factors and markers
The main CVRF to be taken into consideration in patients

ith dyslipidaemia are age and gender, family history of CV
isease (first-degree relatives), tobacco use, arterial hyperten-
ion, decreases in HDLc, the presence of diabetes and severe
o moderate chronic renal failure (CRF), (Table 1). These all
ontribute to risk estimation and treatment decision-making.

.2.1.1. Lipid tests. Lipid tests are needed at the baseline
ssessment for estimating the individual level of risk, and

hen during follow-up to evaluate the efficacy of treatment
o ensure adherence, to motivate patients with respect to
ietary and lifestyle measures, and to guide potential treatment r
Family history of increased Lp(a)

dapted from Catapano et al. [1], Stone et al. [5] and Nordestgaard [20].

ntensification (A1) (Table 1)2. It is possible to conduct non-
asting lipid tests when the practitioner finds it necessary to
acilitate screening in an elderly person or after an acute coro-
ary syndrome (ACS) [17]. Reliability of the LDLc estimate is
ll the more affected when there is postprandial hypertriglyceri-
aemia. Although the role of HDLc as a contributory factor of
V protection has been called into question, its plasma determi-
ation provides a powerful marker of CV risk and must therefore
e maintained in CV risk assessment (A1) [18].

Although no large-scale, double-blind clinical trials have
een done with titration of a lipid-lowering treatment to attain an
DLc target, reference markers are necessary for determining

he at-risk subject’s condition at inclusion and with treatment
n relation to levels observed in CV prevention trials (C3).
holesterol measurements unrelated to HDL [total cholesterol

TC) – HDLc] may be used in the event of hypertriglyceridaemia
HTG). This takes remnants into account and does not require
DLc assay; its value is 0.3 g/L (0.77 mmol/L) above the usual

eference values used for LDLc (B2) [19]. Assay of apolipopro-
ein B (ApoB) plasma concentration does not provide major
dvantages for estimates of CV risk (B2). Its main clinical
elevance is limited to the aetiological diagnosis of mixed hyper-
ipidaemia to differentiate familial combined hyperlipidaemia
rom dysbetalipoproteinaemia, in which ApoB is not increased.

Measurement of lipoprotein (a) [Lp(a)], a risk cofactor for
amilial hypercholesterolaemia and unexplained atherothrom-
otic states, should not be done systematically, as its assay
ndications are restricted (Table 2) [20].

.2.1.2. Limitations and benefits of other risk markers. The
enefits of employing other risk marker assays for clarifying the
isk of subjects with dyslipidaemia remain a matter of debate.

2.2.1.2.1. Biological markers. Plasma concentration
ssays of fibrinogen, ultrasensitive C-reactive protein (us-CRP)
21], homocysteine (excluding unexplained atherothrombotic
omplications), lipoprotein-associated phospholipase A2 (Lp-
LA2) [22], lipoparticles (such as LpA1), and the identification
f small dense LDL and microalbuminuria (apart from diabetes
r hypertension) provide no adequate additional predictive
alue in dyslipidaemic patients.
2 Quotes (A1, B3) correspond to the level of evidence based medicine
egarding the recommendation and quality of the literature.
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enetic variants of, for example, LDLR, APOB, PCSK9, APOE
nd LPL) and may soon be used to determine access to specific
reatments. However, available studies of the many genetic poly-

orphisms associated with high CV risk do not substantially
mprove prediction of CV risk. Consideration of family history
as a more relevant integrative effect at this time [23,24].

.2.1.3. Functional exploratory studies. In cases of interme-
iate risk, consideration of additional risk markers indicating
remature subclinical atheroma can be used to reclassify sub-
ects into high- or low-risk categories.

2.2.1.3.1. Stress tests. Stress tests do not play a role in esti-
ating CV risk in the asymptomatic general population. Its indi-

ations pertain to monitoring of high- or very high risk patients
ith either symptomatology suggestive of coronary insuffi-

iency, suspicious electrical abnormalities on baseline ECG or a
articularly high probability of silent myocardial ischaemia, as
een in certain subgroups of diabetics. Performance of a stress
est is also indicated in the resumption of vigorous physical
ctivity in sedentary subjects with high CV risk.

2.2.1.3.2. Myocardial scintigraphy, stress echo test, dobut-
mine stress echo tests. These exploratory studies, besides the
rradiation and costliness of scintigraphy, are not first-line tests
esigned to stratify CV risk through the identification of sub-
linical coronary insufficiency in asymptomatic dyslipidaemic
atients [25].

2.2.1.3.3. Exploratory studies of vascular function.
arotid–femoral pulse wave velocity, in which acceleration

ndicates arterial rigidity, provides insufficient additional value
n terms of reclassifying CV risk in normotensive dyslipidaemic
ubjects, although it may be considered relevant in those with
ypertension (B2) [26]. Determination of arterial vasodilatation
s part of clinical research due to its difficulty and variability.
ystematic measurement of the systolic pressure index (SPI) in
ubjects with low-to-intermediate risk provides an insufficient
evel of CV risk reclassification [27,28]. SPI measurement is
supplementary examination done during Doppler ultrasound

or arteriosclerosis obliterans (AO), but is not advisable in
yslipidaemic subjects without a clinical suspicion of AO (B3).

.2.1.4. Imaging.
2.2.1.4.1. Carotid ultrasound. Measurement of carotid

ntima media thickness (IMTc), which is invaluable in clinical
esearch as an integrated marker of risk, has insufficient pre-
ictive value in clinical practice for adjusting the prediction of
V events. Moreover, variability of its measurement due to the
ethod of acquisition and software used hampers comparisons

f two separate measurements [21,29]. The ability to reclas-
ify ischaemic risk is limited, and its use in clinical practice is
ot recommended (B2). Detection of significant carotid plaques,
owever, may be a predictive integration tool and an opportu-
ity to screen for severe carotid stenosis [30,31]. Nevertheless,

evere stenosis is rare and usually arises in the context of high
V risk and/or confirmed polyvascular atheromatous disease.
he WG recommends carotid ultrasound with plaque assessment
hen there is no access to a multislice computed tomography

•

CT) scan equipped to measure coronary calcium scoring in
ntermediate-risk patients (B2).

2.2.1.4.2. Coronary calcium scoring. Quantification of
oronary calcifications using a CT scan without contrast
njection is a method that uses little irradiation. A very high
oad of calcified atheromatous plaques suggests the presence of

ultiple non-calcified plaques (stenotic or non-stenotic); such
finding translates into a level of risk that may be equivalent to

hat observed in secondary prevention (A1). The results must
e interpreted both as an absolute value (very high individual
isk when the score exceeds 300–400 AU) and a relative value
ompared with the score of a similar population to assess
he additional relative risk (calcium score > 75% for age and
ender) [32]. A zero score has a strong negative predictive
alue for CV ischaemic events. The level of reclassification is
igh in subjects with intermediate risk [23]. Its use could be
ffective for optimizing CV preventative measures in conditions
f intermediate risk [33]. The WG recommends its use in this
articular situation (B2).

2.2.1.4.3. CT coronary angiography. CT coronary angiog-
aphy is not indicated in asymptomatic dyslipidaemic patients
or assessing subclinical coronary atheroma except for unusual
ircumstances (C2). However, it may be used in subjects
uspected to have stable coronary disease and who are at inter-
ediate risk (B1). A functional test for investigating myocardial

schaemia is generally preferred (A1) [34].

. Dietary approaches

Dietary measures are to be systematically implemented over-
ll for both secondary and primary prevention once LDLc is >
.3 g/L (3.34 mmol/L, median for French adults) or when serum
G levels are > 1.5 g/L (1.7 mmol/L, 90th percentile) (A1).

Individualized lifestyle modifications combining physical
ctivity and supervised dietary intakes aimed at nutritional bal-
nce and not systematic weight loss [35] could have an impact on
ong-term CV risk [36,37]. Recommendations consist of imple-

enting a Mediterranean-type diet, including olive oil and nuts
walnuts, hazelnuts, almonds, 30 g/day), which currently has the
ighest level of proof (A1) [38].

.1. General nutritional recommendations for CV
revention

.1.1. Lipid intakes
Total recommended lipid intake is around 25–35% of total

aloric intake in adults (A2):

saturated fatty acids (SFA) increase LDLc, and daily intakes
should not exceed 8–10% of energy requirements [39,40];
they should be replaced with oleic acid and polyunsaturated
fatty acids (A1) [41];
trans-unsaturated fatty acids promote an increase of LDLc and
decrease of HDLc. Their intake should be as low as possible

from processed sources (< 1%) [42];
mono-unsaturated fatty acids decrease LDLc as a substi-
tute for SFA. Several studies related to the Mediterranean
diet suggest beneficial effects with olive oil consumption for



•

•

3

s
d
p
i

3

[
a
a
e
t
d

3

3

t
e
n
w

3

d
s
p
u
(
u
O
u
p

3

t
r

3

t
o
c

t
t
h
r
i
e
c
t

c
(
i
r
t
t
e
d

4
m

i
d
l
a
a
i
(
f
t
t
l

4

t
(
l

preventing CV events, and an intake of about 15% of total
energy intake (TEI) is recommended (A1) [43];
polyunsaturated fatty acids lower LDLc and, to a lesser extent,
HDLc when they replace SFAs. When used excessively in
the form of vegetable oil [omega-6 fatty acids (FA)], they
upset the omega-3/omega-6 FA balance. An increased ratio
is recommended at the expense of SFAs, but they should not
exceed 10% of TEI (A2) [44];

Note: There is a very limited level of proof for supple-
menting with alpha-linolenic acid (ALA) and/or long-chain
omega-3 FA (EPA, DHA) above the reference nutrient intake
(RNI), according to several recent randomized trials [45]. The
WG does not recommend the use of dietary supplements pro-
vided that nutritional needs (RNI) are met by a diversified
diet, including fish (B1).
reducing high-cholesterol foods has a variable effect on LDLc
that is less than those obtained by adjusting the composition of
FA. Moderation to < 300 mg/day is a common-sense measure
recommended particularly with mixed intakes rich in SFAs,
cholesterol and sodium chloride (such as cold cuts) (B2) [39].

.1.2. Fibre intake
A daily intake of 30–45 g of fibre, including 5–15 g/day of

oluble fibre, is recommended. Preference should be given to
aily consumption of fruit (two portions) and vegetables (three
ortions) (A2) [46,47]. High intakes of fruit/fruit juices may
ncrease hypertriglyceridaemia.

.1.3. Alcohol consumption
As long as alcohol consumption is low to moderate

0.5–2 U/day (1 U = 10 g pure alcohol)], it is not discouraged as
CV preventative strategy due to its established association with
moderate reduction of CV risk [48]. This relationship, how-

ver, does not demonstrate causation and is independent of the
ype of alcohol ingested; meta-analyses of observational studies
o not show a significant decrease in CV mortality [49].

.2. Dietary supplements

.2.1. Phytosterols
Supplementing with phytosterols remains controversial due

o the lack of interventional studies for CV events [50]. At an
ffective dose (2 g/day), they lower LDLc by 10% [51]. There is
o consensus within the WG on their systematic use in patients
ith hypercholesterolaemia or a high CV risk (C3) [52,53].

.2.2. Red yeast rice (RYR)
RYR is in fact lovastatin, a first-generation statin, at low

oses. The cholesterol lowering effect is not as strong as with
tatins with marketing authorization (MA), and the production
rocess has not been perfected. Its safety profile is poorly doc-
mented. At present, the WG refers to warnings by the ANSM
National Agency for the Safety of Medicines and Health Prod-

cts) and ANSES (French Agency for Food, Environmental and
ccupational Heath and Safety), and does not recommend the
se of RYR products in the absence of sufficient quality-control
rocedures [54,55].

c

d
c

.2.3. Policosanol
This has no conclusive cholesterol lowering effect, according

o the latest, strictly controlled studies. Its use is therefore not
ecommended [56].

.3. Influence of lifestyle on TG levels

It is recommended that there be a focus on weight reduction
hrough physical activity and a balanced low-calorie diet in cases
f overweight or obesity. The effects of discontinuing alcohol
onsumption are yet to be evaluated [57].

The proportion of carbohydrates in relation to TEI is limited
o < 50%. Intakes of mono- or disaccharide simple sugars, par-
icularly fructose, is reduced to < 10% of TEI. In cases of
ypertriglyceridaemia, the consumption of sugary drinks is not
ecommended (sodas, fruit juice), and fruit should be taken
n moderation (one per meal). When additional TG-lowering
ffects are desired through supplementing with omega-3 long-
hain FA, only high intakes that are considerably greater than
he RNI (≥ 2 g/day) have shown any such effects (B2).

Major hypertriglyceridaemia includes the risk of acute pan-
reatitis, which is considered moderate with TG levels > 10 g/L
11.3 mmol/L) and high with levels > 30 g/L (34 mmol/L). The
mplementation of strict fasting until TG levels return to the safe
ange is therefore a nutritional emergency (A3). It is advisable
o seek a specialized opinion for possible additional exploratory
ests and to choose a subsequently relevant dietary approach: for
xample, a diet drastically low in fat vs. a balanced low-calorie
iet low in simple carbohydrates.

. Primary prevention of hypercholesterolaemia and
ixed dyslipidaemia

Risk-calculation tables are inadequate in heterozygous famil-
al hypercholesterolaemia in both children and adults, as they
o not incorporate duration of exposure to hypercholestero-
aemia and, thus, underestimate the risk, particularly in young
dults. There are specific recommendations for the diagnosis
nd therapeutic indications [8–10]. Screening for dyslipidaemia
n first-degree relatives is recommended when LDLc is > 1.9 g/L
4.9 mmol/L) in an index case that establishes the diagnosis of
amilial hypercholesterolaemia. Clinical and biological predic-
ive scores may support the aetiological diagnosis. It is essential
o refer cases of severe heterozygous familial hypercholestero-
aemia and children to specialized centres.

.1. General treatment recommendations

Dietary measures are recommended for all patients except
hose with LDLc < 1.3 g/L and low CV risk (SCORE < 1%)
A1). In addition to dietary measures and promotion of regu-
ar physical activity, smoking cessation support is an important

omponent of the CV prevention process (A1) [2].

For primary prevention in the general population, treatment
ecisions depend on 10-year CV risk assessment (SCORE cal-
ulation or tables, cumulative CVRF) (A2).



Table 3
Situations with increased risks of muscle-related side-effects (non-exclusive list
of indications).

Renal or hepatic failure
History of previous muscle intolerance to lipid-lowering agent
History of myopathy
Preexisting increase of creatine phosphokinase > 3 times normal
Treatment with drugs that interfere with statin metabolism

(immunosuppressors, antiretrovirals)
Hypothyroidism
Age > 75 years
Asian origin
Chronic alcohol use
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Table 4
Treatment with statins according to their intensity.

Low-intensity statin
treatment

Moderate-intensity
statin treatment

High-intensity statin
treatment

LDLc decrease < 30% LDLc decrease < 50% LDLc decrease > 50%

Fluvastatin 20–40 mg
Pravastatin 10–20 mg
Simvastatin 10 mg

Atorvastatin
10–20 mg
Fluvastatin 80 mg
Pravastatin 40 mg
Simvastatin 20–40 mg
Rosuvastatin 5–10 mg

Atorvastatin
40–80 mg
Rosuvastatin 20 mg

Adapted from Stone et al. [5].
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dapted from Catapano et al. [1], Stone et al. [5] and Hegele et al. [57].

The first-line drug treatment is a statin (A1). For primary pre-
ention, a gradual increase in statin doses is recommended until
he target is reached. In cases of intolerance, as confirmed by
esting other statins at low doses, or a contraindication to statins,
reatment alternatives are ezetimibe or even cholestyramine (B3)
58].

Treatment efficacy and compliance are monitored through
ipid testing at 1–3 months and then annually once LDLc is on
arget and clinical tolerability is satisfactory. During the initial
reatment phase, transaminases and blood glucose are measured;
reatine phosphokinase (CPK) is checked only in the event of
linical signs or in subjects at risk of muscle complications
Table 3).

.2. LDLc objectives and CV risk in primary prevention
The LDLc concentrations presented in Fig. 1 are thresholds
or intervention or intensification, as well as the minimum target
o be achieved.

1
s
p

ig. 1. Treatment options in the presence of hypercholesterolaemia. CV: cardiovascu
ipoprotein cholesterol.
DLc: low-density lipoprotein cholesterol.

.2.1. Low CV risk [according to SCORE calculation: risk
f CV death at 10 years < 1% or 0–1 CVRF (excluding
iabetes)]

Statin treatment is overall rarely justified with low CV risk
ue to lack of effectiveness. The intervention threshold is 1.9 g/L
4.9 mmol/L), and treatment with a low-intensity statin (Table 4)
s generally sufficient (A1).

.2.2. Intermediate CV risk (risk of CV death at 10 years
etween ≥ 1 and < 5% or 2 CVRF)

The threshold is 1.30 g/L (3.4 mmol/L) (B2). This also
ncludes diabetics with no additional risk factors. Statin treat-

ent is usually advisable in this situation.
The HOPE-3 clinical trial explored primary prevention with

ntermediate risk (CV mortality in the placebo group projected
ver 10 years: 5.1%) and showed the effects of rosuvastatin

0 mg/day on major ischaemic CV events. Mean LDLc at inclu-
ion was 1.27 g/L, with a mean LDLc decrease of 0.35 g/L vs.
lacebo [59,60].

lar; CVRF: cardiovascular risk factors; D2: type 2 diabetes; LDLc: low-density
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This target, however, may be adjusted, and the final decision
ust take into account the:

patient’s preferences;
presence of disease associated with increased CV risk, such as
chronic inflammatory disease (rheumatoid arthritis), radiation
therapy including the heart area, moderate CRF [glomerular
filtration rate (GFR) < 60 mL/min] in young subjects;
presence of subclinical atheroma more serious than expected
for age (verified by advanced carotid plaques or a high calcium
score), as this reclassifies the subject into the high CV risk
category.

.2.3. High CV risk (risk of CV death at 10 years ≥ 5%
r ≥ 3 CVRF)

The purpose of primary prevention treatment in these patients
s to maintain LDLc at < 1 g/L (A1). This is the most commonly
ecommended target for type 2 diabetes, as these patients gen-
rally have at least one coexisting CVRF.

Special categories of patients at very high CV risk may

arrant more ambitious targets (LDLc < 0.7 g/L). This small,

elect group includes patients presenting with diabetes and
arget-organ involvement (confirmed nephropathy, stage 2+
etinopathy: moderate preproliferative) or with > 2 CVRF in

h
i
c
r

ig. 2. Treatment options in the presence of hypertriglyceridaemia. LDLc calculatio
easurement, ApoB assay or calculation of non-HDL cholesterol can be applied. *O

f gemfibrozil + statin is contraindicated. CV: cardiovascular; TG: plasma triglycer
mega-3 fatty acids.
ddition to diabetes (A2). In cases of haemodialysis or renal
ransplantation, there are no longer any indications for introduc-
ng a statin at this stage (B2); however, statins that were started
reviously during the severe CRF stage need not be discontinued
C2).

.3. Special cases of mixed dyslipidaemia

The most recent epidemiological data suggest that hyper-
riglyceridaemia has independent proatherogenic effects even
n the absence of diabetes or the metabolic syndrome (MetS)
61–63]. However, the atherogenicity of hypertriglyceridaemia
s less intense overall than that of hypercholesterolaemia, and
DLc remains the priority target in terms of CV prevention

Fig. 2). As a result, the presence of mixed hyperlipidaemia
ith moderate hypertriglyceridaemia (< 5 g/L) does not change

he therapeutic management for isolated hypercholestero-
aemia [64,65]. The dietary and lifestyle guidelines concerning
ypercholesterolaemia, as they play particularly important roles
n controlling hypertriglyceridaemia (A1). The process of using
holesterol lowering agents is the same for high or very high
isk in primary prevention (B3).

n cannot be used in cases of hypertriglyceridaemia > 4 g/L. If necessary, direct
nly fenofibrate + statin was used in large-scale clinical trials; the combination

ides; LDLc/HDLc: low-density/high-density lipoprotein cholesterol; �-3 FA:
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.3.1. Mixed dyslipidaemia including moderate
ypertriglyceridaemia [< 5 g/L (5.6 mmol/L)]
.3.1.1. LDLc is on target using dietary/lifestyle measures
nd/or statins. With moderate hypertriglyceridaemia (2–5 g/L),
brates are an option only if two other conditions are also met
B3) [66–69]: low HDLc (≤ 0.4 g/L); and high or very high CV
isk.

Specialist advice is recommended for a statin/fibrate combi-
ation (B2) [70]. Due to its risk of drug interactions, gemfibrozil
s contraindicated in combination with statins and, therefore,
enofibrate should be used (B3).

.3.1.2. LDLc is not on target despite dietary/lifestyle measures
nd/or statins. The priority is to reach the LDLc target by using
nd titrating a statin (A1). If the statin is at the optimal dose and
ietary/lifestyle measures have been used, yet LDLc is still not
n target, then ezetimibe should be added to the statin (B2) [71].

.3.2. Mixed dyslipidaemia including high
ypertriglyceridaemia (> 5 g/L)

Use of a first-line fibrate is mainly for hypertriglyceri-
aemia ≥ 5 g/L and resistant to dietary/lifestyle measures, with
he aim of reducing the risk of acute pancreatitis via a decrease
n TG levels (B3). However, there are no controlled clinical trials
o validate this hypothesis [72]. Specialist advice is necessary
n cases of treatment-resistant hypertriglyceridaemia or severe
ypercholesterolaemia.

. Management of hypercholesterolaemia and mixed
yslipidaemia for secondary prevention of ischaemic CV
omplications

Only one randomized, open-label, study has been done using
osage titration for achieving an LDLc target < 0.8 g/L [73].
uring this trial of patients with stable coronary insufficiency,
ean LDLc decreased to 0.95 g/L in the intervention group vs.

.10 g/L. Benefit was seen for the composite primary endpoint
nd non-fatal infarction.

Baseline plasma concentrations of LDLc and those obtained
ith treatment during clinical trials also provide objective

eference points for directing treatments. In meta-regression
nterventional studies, a linear relationship is retained between
he magnitude of LDLc decrease and reduction of relative risk
RR) of major ischaemic events, and the gain in RR persists
n subgroup analyses of LDLc levels close to 0.7 g/L, but with
simultaneous increase in the number of people to be treated

74].
It is recommended that a high-intensity statin be used from

he outset for secondary prevention (atorvastatin 80 mg), except
n cases of LDLc that is not high at baseline and/or with a signif-
cant risk of muscle side effects (Table 3). The increased risk of

ype 2 diabetes is largely offset by the reduced risk of recurrent
schaemic complications.

An LDLc target < 0.70 g/L (1.8 mmol/L) is recommended
A2). This threshold is based on:

b
u
a
p

results of randomized controlled trials (RCTs) testing treat-
ment strategies using high-intensity vs. lower-intensity statin
treatments [75–79];
results of IMPROVE-IT (Improved Reduction of Outcomes:
Vytorin Efficacy International Trial) [80];
consideration of extrapolations from meta-analyses and anal-
yses of extreme subgroups [74,81–83].

If the LDLc target is not reached by monotherapy using the
aximum tolerated statin dose, the addition of ezetimibe should

e considered (A2). During IMPROVE-IT, intensification of the
holesterol lowering treatment decreased LDLc from 0.7 g/L to
.54 g/L, with a significant 2% reduction in absolute value of
he primary endpoint. This enabled one major ischaemic event
o be avoided through the annual treatment of 300 people [80].
ther studies are now being conducted to explore lower LDLc

argets, with some proposing a target of 0.5 g/L (1.3 mmol/L).
he effectiveness (cost/efficacy ratio) of such objectives needs

o be evaluated.
When the maximum treatment dose fails to decrease LDLc

o < 0.7 g/L, a 50% reduction of LDLc is considered an accept-
ble compromise [1,5]. Nevertheless, a patient who maintains
high LDLc despite such a reduction continues to have a high

esidual CV risk.
In the event of adverse reactions with a high-dose statin or

tatin–ezetimibe combination, the use of a low- to moderate-
ose statin with an LDLc target < 1 g/L is recommended (C1).
n the event of statin intolerance, monotherapy with ezetimibe
r even cholestyramine should be used (C2).

In cases of associated hypertriglyceridaemia, the strategy
onsidered for mixed dyslipidaemia (see Section 4.3.1 above)
hould be used.

If LDLc remains > 2 g/L in secondary prevention with the
aximum tolerated treatment, the patient should be referred to
specialized centre for consideration of LDL apheresis (A3).

. Other special situations

.1. Management of isolated hypertriglyceridaemia

People with a history of major hypertriglyceridaemia
> 10 g/L) require a specialist’s opinion (Fig. 2). Dietary and
hysical activity measures play a central role in controlling iso-
ated hypertriglyceridaemia (A1). Secondary factors, such as
iabetes and MetS, are particularly common with hypertriglyc-
ridaemia and need to be addressed.

.1.1. Persistent hypertriglyceridaemia ≥ 5 g/L despite
ietary/lifestyle measures

A fibrate should be used as the first-line monotherapy (A1).
n cases of persistent hypertriglyceridaemia ≥ 5 g/L despite
ietary/lifestyle measures and fibrate therapy at optimal doses,
igh-dose omega-3 long-chain FA (> 2 g/day of EPA/DHA) may

e added after specialist consultation (C3). While these prod-
cts are no longer reimbursed in France as medications, they
re available as dietary supplements. If hypertriglyceridaemia
ersists at ≥ 5 g/L despite dietary/lifestyle measures and fibrate
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herapy at optimal doses, and LDLc levels are not on target
espite the patient’s RR (measured by a direct method or by
on-HDLc determination), a statin could be added to fenofibrate
ollowing specialist consultation (C3).

.1.2. Moderate isolated hypertriglyceridaemia (2–5 g/L)
espite dietary/lifestyle measures

CV risk estimates take precedence:

if the risk is low to intermediate, there is no need to add a
fibrate;
if it is high with LDLc on target, the use of a fibrate should be
considered, as per the Veterans Affairs High-Density Lipopro-
tein Cholesterol Intervention Trial (VA-HIT) and Helsinki
Heart Study (HHS) [84,85].

.2. HDLc ≤ 0.30 g/L with no secondary factors

It is important to seek a specialist’s opinion for establish-
ng the aetiological diagnosis and evaluating the opportunity for
reatment. The decision is based on investigation of subclinical
theroma. If there is reclassification to a high CV risk, a statin
hould be proposed, although the level of proof is limited due to
he lack of specific clinical trials of this setting (B3).

.3. Elderly people (> 75 years)

When epidemiological studies are carried out with adjust-
ent of health status indicators (albumin, iron, etc.), a positive

elationship between LDLc and CV risk is found even in elderly
opulations [86–89]. Meta-analyses and the PROSPER study
ave shown CV benefit from statins in the elderly [90–92], and
everal cohort studies have found no increased risk of cancer or
ognitive impairment.

Identification of hypercholesterolaemia in elderly subjects
ith no CV history should prompt investigations for possible

econdary dyslipidaemia (C3).
In the elderly, initiation or continuation of treatment with a

tatin needs to be considered on the basis of comorbidities and
he potential benefit that the treatment may provide (C2).

It is advisable to continue statin treatment after the age of
5 years in subjects who are already being treated and tolerate
he treatment (B1) [5].

For primary prevention, if associated CV risk factors and
dvanced non-complicated atheroma are present, the use of
ow-dose statin treatment in those aged 75–80 years should be
arefully weighed. The decision should take into account the
bsence of severe comorbidities; secondary hyperlipidaemia
hould also be ruled out and a low dose selected (B2) [1,5].

For secondary prevention, it is advisable to treat elderly sub-
ects with a statin for an LDLc target value < 1.0 g/L (B2).

. Conclusion
This consensus statement is based on information that has
eterogeneous levels of proof and is supported by analyses of
he continually evolving literature. Genetic dyslipidaemia has

P
N

pecific recommendations, as estimates of risk and treatment
mplications differ. There are specific consensuses for these
ituations. The present synthesized recommendation addresses
he general population of subjects with dyslipidaemia and CV
isk. Given the prevalence of diabetes and renal failure and their
ttendant CV risks, and the secondary dyslipidaemia observed
n these situations, some reference markers have been provided
or these populations, including specific recommendations for
heir management. Following the emergence of generic statins,
nd the subsequent period of cost reductions, for the treatment of
yslipidaemia, the development of new, more expensive, drugs
ill soon require reevaluation of certain indications with the

im of providing optimal management and treatment based on
fficacy as well as cost.
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