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The previous ESC/EAS lipid Guidelines were published in August 

2016. The emergence of a substantial body of evidence over the last 

few years has required new, up-to-date Guidelines. 

New evidence has confirmed that the key initiating event in 

atherogenesis is the retention of low-density lipoprotein (LDL) 

cholesterol (LDL-C) and other cholesterol-rich apolipoprotein (Apo) 

B containing lipoproteins within the arterial wall.

Ference BA, Ginsberg HN, Graham I, Ray KK, Packard CJ, Bruckert E, Hegele RA, Krauss RM, Raal FJ, Schunkert H, Watts 

GF, Boren J, Fazio S, Horton JD, Masana L, Nicholls SJ, Nordestgaard BG, van de Sluis B, Taskinen MR, Tokgozoglu L, 

Landmesser U, Laufs U, Wiklund O, Stock JK, Chapman MJ, Catapano AL. Lowdensity lipoproteins cause atherosclerotic 

cardiovascular disease. 1. Evidence from genetic, epidemiologic, and clinical studies. A consensus statement from the 

European Atherosclerosis Society Consensus Panel. Eur Heart J 2017;38:24592472.



The importance of ASCVD prevention 

remains undisputed and should be delivered 

at the general population level by promoting 

healthy lifestyle behaviour, and at the 

individual level by tackling unhealthy 

lifestyles and by reducing increased levels of 

causal CV risk factors, such as LDL 

cholesterol or blood pressure (BP) levels

Undisputed
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PACE-CME ESC/EAS dyslipidaemia guidelines Symposium |  3 September 2019   |  Paris, France

Updated EAS/ESC Dyslipidemia Guidelines मूल मंत्र (Mulmanta)

Lower LDL Targets, Broaden Risk Categories

This iteration represents a merging of European and US 
ideas, but the inclusion of Lp(a) screening remains 
controversial.
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 The risk of experiencing an acute 

ASCVD event rises rapidly as more 

ApoB-containing lipoproteins become 

retained and the atherosclerotic plaque 

burden increases. 
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The remarkable consistency among recent studies, in addition to biological and 

experimental evidence, provides compelling evidence that LDL-C is causally associated 

with the risk of ASCVD, and that lowering LDL-C reduces the risk of ASCVD 

proportionally to the absolute achieved reduction in LDL-C.

Mendelian randomization studies have demonstrated that long-term exposure to lower 

LDL-C levels is associated with a much lower risk of CV events as compared with 

shorter-term exposure to lower LDL-C (as achieved, for example, in randomized trials).

These data provide strong support for the concept that LDL particles have both a 

causal and cumulative effect on the risk of ASCVD. Therefore, the effect of LDL-C on the 

risk of ASCVD appears to be determined by both the absolute magnitude and the total 

duration of exposure to LDL-C.

Low-density lipoprotein cholesterol and risk of atherosclerosis



8

The traditional lipid profile has served as a mainstay of atherosclerotic 

cardiovascular disease (ASCVD) risk assessment for decades. This tool 

became even more important as targeted therapies, such as statins and 

more recently ezetimibe and proprotein convertase subtilisin/kexin type 

9 (PCSK9) inhibitors, became available. 

Even with these advances in lipid management, 

and more broadly in targeting traditional 

cardiovascular risk factors, ongoing risk in many 

patients points to a need to investigate other 

contributors as possible therapeutic targets. 

Lipoprotein(a) (Lp[a]) is a promising biomarker to help 

refine current strategies of ASCVD risk assessment, 

and it is estimated to be elevated in approximately 

20% of the world's population.

Research on Lp(a) suggests it has added value in 

preventive medicine, and it is time for cardiologists 

and cardiovascular team members to consider using 

it routinely in their practice. 
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1.Elevated plasma TG levels are 

associated with an increasing risk of 

ASCVD, but this association becomes null 

after adjusting for non-HDL-C, an estimate 

of the total concentration of all ApoB-

containing lipoproteins.

Triglyceride-rich lipoproteins and risk of atherosclerosis

2.Lowering TG with fibrates reduces the risk of CV 

events by the same amount as LDL-C-lowering 

therapies when measured per unit change of non-

HDL-C,suggesting that the effect of plasma TGs on 

ASCVD is mediated by changes in the 

concentration of TG-rich lipoproteins as estimated 

by non-HDL-C.
3.Mendelian randomization studies also suggest 

that the association between plasma TGs and the 

risk of CHD may be causal; however, this evidence 

must be interpreted with caution because nearly 

all variants associated with TGs are also 

associated with HDL-C, LDL-C, or Lp(a).

4.A recent Mendelian randomization study 

demonstrated that TG-lowering lipoprotein 

lipase (LPL) variants and LDL-C-lowering 

LDL receptor variants had the same effect 

on the risk of ASCVD per unit change of 

ApoB, suggesting that all ApoB-containing 

lipoproteins have the same effect on the 

risk of CHD.

5.Together, these studies strongly suggest that the 

causal effect of TG-rich lipoproteins and their 

remnants on the risk of ASCVD is determined by the 

circulating concentration of ApoB-containing 

particles, rather than by the TG content itself.
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Lipid measurements
 In clinical practice, the concentration 

of plasma lipoproteins is not usually 

measured directly but is instead 

estimated by measuring their 

cholesterol content. 

 TC in humans is distributed primarily 

among three major lipoprotein 

classes: VLDL, LDL, and HDL.

 Smaller amounts of cholesterol are 

also contained in two minor 

lipoprotein classes: IDL and Lp(a). 

 A standard serum lipid profile 

measures the concentration of TC and 

HDL-C, as well as TG. With these 

values, the LDL-C concentration can 

be estimated.

Although convenient, the Friedewald calculated value of 
LDL-C has several well-established limitations: 
(i) methodological errors may accumulate since the formula 
necessitates three separate analyses of TC, TGs, and HDL-C 
(ii) a constant cholesterol/TG ratio in VLDL is assumed. 
With high TG values (>4.5 mmol/L or >400 mg/dL) the 
formula cannot be used. This should especially be 
considered in non-fasting samples.

Plasma LDL-C can be measured directly using enzymatic 
techniques or preparative ultracentrifugation, but in clinical 
medicine it is most often calculated using the Friedewald
formula:
LDL-C = TC − HDL-C − (TG/2.2) in mmol/L
or
LDL-C = TC − HDL-C − (TG/5) in mg/dL

To overcome the problems associated with 

calculated LDL-C, direct enzymatic methods for 

the measurement of LDL-C have been developed.
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 Notably, the European recommendations are the first to 

suggest an LDL cholesterol target of less than 55 mg/dL in 

addition to at least 50% lowering beyond baseline for both 

primary prevention (class I, level of evidence C) and 

secondary prevention (class I, level of evidence A) 

patients at very high risk.

 For those at high risk, the target is 70 mg/dL plus 50% 

lowering, and patients at moderate risk should aim to be 

below 100 mg/dL. The recommendation for patients at low 

risk—below 116 mg/dL—did not change
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There is no longer an ‘LDL-C hypothesis’, 

but established facts that increased LDL-

C values are causally related to ASCVD

Lowering LDL particles and other ApoB-

containing lipoproteins as much as 

possible reduces CV events.
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Clinical trials have 

clearly indicated that 

the lower the 

achieved LDL-C 

values, the lower the 

risk of future 

cardiovascular (CV) 

events, with no lower 

limit for LDL-C values, 

or ‘J’-curve effect.
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There is now overwhelming evidence from 

experimental, epidemiological, genetic studies, and 

randomized clinical trials that higher LDL 

cholesterol is a potent cause of heart attack and 

stroke
 The first thing is that we know we need to lower LDL as low as possible. [For] blood 

pressure or sugar, there is a J-curve. 

 We don't have a J-curve for LDL in the arteries. So that's why .  we have now lowered 
the target and [added] the goals.

Writing group co-chair François Mach, MD (Geneva University Hospital, Switzerland), specified that 
numerous mendelian randomization studies as well as large randomized trials, which he said cannot 
be “manipulated,” have been published since the last update and support the new guidelines.

“We don't need LDL in the arteries” 



Foundations of new Guidelines
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These Guidelines recognize that low density lipoproteins and other apoB-
containing lipoproteins cause ASCVD

These Guidelines therefore make recommendations to reduce the risk of ASCVD
by lowering LDL and other apoB-containing lipoproteins

These Guidelines recognize that benefit of lipid lowering therapies is determined
by both the absolute reduction in LDL and other apoB-containing lipoproteins
and corresponding absolute reduction in ASCVD risk

These Guidelines therefore recommend titrating lipid lowering therapy
intensity based on both baseline lipid levels and baseline risk of ASCVD

These Guidelines prioritize identifying people at High and Very-High 10-year risk 
of experiencing a cardiovascular event because they are most likely to derive the
greatest short- term clinical benefit from aggressive lipid lowering therapy



Classes of recommendations/ESC/EAS 2019



 In apparently healthy persons, CVD risk is most 

frequently the result of multiple, interacting risk 

factors. This is the basis for total CV risk estimation 

and management. 

 Risk factor screening including the lipid profile 

should be considered in men >40 years old, and in 

women >50 years of age or post-menopausal.

 A risk estimation system such as SCORE can assist 

in making logical management decisions, and may 

help to avoid both under- and overtreatment. 

 Certain individuals declare themselves to be at high 

or very high CVD risk without needing risk scoring, 

and all risk factors require immediate attention. 

 All risk estimation systems are relatively crude and 

require attention to qualifying statements. Additional 

factors affecting risk can be accommodated in 

electronic risk estimation systems such as 

HeartScore (www.heartscore.org). 

still reduce risk. 

Risk estimation

key messages 
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To estimate a person’s 10-year risk of CVD death, find the table for his/her gender, 
smoking status, and age. Within the table, find the cell nearest to the person’s BP and 
TC. Risk estimates will need to be adjusted upwards as the person approaches the next 
age category.

Risk is initially assessed on the level of TC and systolic BP before treatment, if known. 
The longer the treatment and the more effective it is, the greater the reduction in risk, 
but in general it will not be more than about one-third of the baseline risk. For example, 
for a person on antihypertensive drug treatment in whom the pre-treatment BP is not 
known, if the total CV SCORE risk is 6%, then the pre-treatment total CV risk may have 
been 9%.

Low-risk persons should be offered advice to maintain their low-risk status. While no 
threshold is universally applicable, the intensity of advice should increase with 
increasing risk.

The charts may be used to give some indication of the effects of reducing risk factors, 
given that there is apparently a time lag before the risk reduces. In general, people who 
stop smoking halve their cumulative risk over a relatively short period of time.



Risk stratification proceeds in 3 stages Class Level

Clinical Evaluation: It is recommended that high- and very-high-risk individuals are 

identified on the basis of documented CVD, DM, moderate-to-severe renal disease,

very high levels of individualrisk factors, FH, or a high SCORE risk. It is recommended 

that such patients are considered as a priority for advice and management of all risk

factors.

I C

SCORE 10-year risk estimate: Total risk estimation using a riskestimation system such

as SCORE is recommended for asymptomatic adults >40 years of age without 

evidence of CVD, DM, CKD, familial hypercholesterolaemia, or LDL-C >4.9 mmol/L

(>190 mg/dL).

I C

Assessment of Risk Modifiers: In selected individuals at low to moderate risk, other 

factors, including increased apolipoprotein B (apoB), lipoprotein(a) (Lp(a)), or C-

reactive protein (CRP); family history of premature ASCVD; or the presence of 

atherosclerotic plaque on imaging may improve risk stratification and inform

treatment decisions.

! C

Recommendations for cardiovascular disease risk  
estimation
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2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce

cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)
www.escardio.org/guidelines

http://www.escardio.org/guidelines


NEW WAVE
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If a patient is at low-risk, no, because there is no need to reclassify.

If you have high risk, no. But [for] moderate risk, you should perform a 

calcium score to reclassify. 

This is with the exception of the smokers and the patients already on 

statins, because we have learned that if you are on statins for 

prevention, the calcium score means nothing.

Coronary artery calcium screening is also now 

endorsed by the European guidelines 

(class IIa, level of evidence B)
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This strategy can identify people with less-extreme Lp(a) elevations who may be at a 

higher risk of ASCVD, which is not reflected by the SCORE system, or by other lipid or 

lipoprotein measurements.

Even though there are no treatments available today specifically for Lp(a)-lowering, 

identifying those with “very high” levels is still important because they may be able to 

benefit in the future from drugs in development.

Controversy Remains With Lp(a)

The guidelines support a onetime lipoprotein(a) screening for all adults over 

the age of 40 (class IIa, level of evidence C) “to identify people who have 

inherited an extremely elevated level of Lp(a) ≥ 180 mg/dL (≥ 430 nmol/L) and 

therefore have a very high lifetime risk of ASCVD that is approximately 

equivalent to the risk associated with heterozygous familial 

hypercholesterolemia. 
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The new document also modifies how different patients in the various 
risk categories should be treated.

For example, in order to meet the new treatment goals, patients 
should be put on the highest-tolerated dose of statins, adding 
ezetimibe if statins alone don’t work. PCSK9 inhibitors can then be 
tried if the goals are not achieved.

The addition of ezetimibe was somewhat open-ended during the last 
guideline version, and it was a bit criticized.

We have a little bit more data for ezetimibe, . . . and it's cheap and 
very safe.

Ezetimibe, Icosapent Ethyl, Calcium Screening
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Another addition is the recommendation for use of 
icosapent ethyl (Vascepa; Amarin), a prescription omega-3 
fatty acid formulation, twice daily in patients with high 
triglycerides on top of statins (class IIa, level of evidence B) 
based on findings from REDUCE-IT.

“But it's not fish oil over the counter,”

https://www.tctmd.com/news/reduce-it-prescription-fish-oil-prevents-cv-events-patients-high-triglycerides
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 Patients on statin treatment have been shown to exhibit an increased risk of 

dysglycaemia and development of type 2 diabetes mellitus (T2DM). 

 Several studies have shown that this is a consistent, dose-related effect.232 

A minor, not clinically relevant elevation of glycated haemoglobin (HbA1c) 

has also been observed. 

 The number needed to cause one case of diabetes has been estimated as 255 

over 4 years of statin treatment.

 However, the risk is higher with the more potent statins at high doses, and is 

also higher in the elderly, and in the presence of other risk factors for 

diabetes such as overweight or insulin resistance.

 Overall, the absolute reduction in the risk of CVD in high-risk patients clearly 

outweighs the possible adverse effects of a small increase in the incidence of 

diabetes.
 This effect is probably related to the mechanism of action of statins, as Mendelian 

randomization studies have confirmed the increased risk of DM in individuals with 

HMG-CoA reductase polymorphisms thatreduce cholesterol synthesis.

STATIN  & Increased risk of new-onset diabetes 

mellitus. 
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-CK should be checked in patients at high-risk for myopathy, such as the very elderly with 

comorbidities, patients with antecedents of muscle symptoms, or patients receiving interacting 

drugs.

-A mild and typically transient elevation of ALT is seen in about 2% of patients and normalization is 

seen with continuing therapy.

Recent reviews are encouraging regarding the safety of long-term statin therapy and statin-

induced liver injury is reported to be very uncommon.

-ALT is recommended before the start of statin therapy; routine control of ALT during treatment is 

not recommended but should be performed, if indicated, based on clinical observations.

-During fibrate therapy, regular ALT control is still recommended. In patients whose liver function 

tests increase to above three times the ULN, explanations such as alcohol ingestion or NAFLD 

should be sought, and the levels monitored. If levels remain elevated then lipid-lowering therapy 

should be stopped, but may be cautiously reintroduced under monitoring after levels have 

returned to normal. -

ALT and CK at baseline

CK must be assessed immediately in patients who present with muscle pain and 

weakness, and especially in the elderly, and treatment stopped if CK rises to >10 times 

the ULN. 
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Effect on cardiovascular morbidity and mortality The 

clinical effects of fibrates have been primarily 

illustrated by six RCTs:

1. Helsinki Heart Study (HHS), 

2. Veterans Affairs High Density Lipoprotein 

Intervention Trial (VA-HIT), Bezafibrate 

Infarction Prevention (BIP), 

3. Lower Extremity Arterial Disease Event 

Reduction (LEADER), 

4. Fenofibrate Intervention and Event Lowering in 

Diabetes (FIELD),

5. Action to Control Cardiovascular Risk in 

Diabetes (ACCORD) trials9fenofibrate was 

added to statin therapy.)

Results from other meta-

analyses suggest reduced 

major CVD events in 

patients with high TGs and 

low HDL-C in fibrate treated 

patients, but no decrease in 

CVD or total mortality. Thus, 

the overall efficacy of 

fibrates on CVD outcomes 

is much less robust than 

that of statins

In CV outcome trials of fibrates, the risk 

reduction appeared to be proportional to 

the degree of non-HDL-C lowering.
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• Before starting lipid-lowering drug treatment, at least two measurements should be made, with 

an interval of 1-12 weeks, with the exception of conditions where prompt drug treatment is 

suggested, such as ACS and very high-risk patients. How often should a patient’s lipids be tested 

after starting lipid-lowering treatment? 

• After starting treatment: 8 (±4) weeks.

• After adjustment of treatment: 8 (±4) weeks until the goal is achieved. How often should lipids be 

tested once a patient has achieved the target or optimal lipid level? 

• Annually (unless there are adherence problems or other specific reasons for more frequent 

reviews). 

• What if liver enzymes become elevated in a person taking lipid-lowering drugs? If ALT _3 ULN • 

Stop lipid-lowering therapy or reduce dose and recheck liver enzymes within 46 weeks. • Cautious 

reintroduction of therapy may be considered after ALT has returned to normal. • If ALT remains 

elevated check for the other reason

Testing lipids How often should lipids be tested? 
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Due to the increased frequency of DM 

during statin treatment regular checks of 

HbA1c should be considered in patients at 

high-risk of developing DM and under 

high-dose statin treatment. Groups to be 

considered for glucose control are the 

elderly or those with MetS, obesity, or 

signs of insulin resistance



Using baseline LDL-C and  
risk of ASCVD to estimate  
expected clinical benefit  
of low-density lipoprotein  
lowering therapies
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Intensity of lipid lowering treatment
Treatment Average LDL-C reduction

≈ 30%

≈ 60%
≈ 75%
≈ 85%

Relative risk reduction
LDL-C = low-density lipoprotein cholesterol;
PCSK9 = proprotein convertase subtilisin/kexin type 9.



Cardiovascular risk categories (1)
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Very-high-risk People with any of thefollowing:

DocumentedASCVD, either clinical or unequivocal onimaging.

Documented ASCVD includes previous ACS (MI or unstable angina), stable angina, 

coronaryrevascularisation(PCI, CABG andother arterial revascularization procedures),

stroke and TIA, and peripheral arterial disease. Unequivocally documented ASCVD on 

imagingincludes thosefindings that areknownto bepredictive ofclinical events, suchas 

significant plaque oncoronaryangiography orCTscan(multivessel coronarydisease with 

twomajorepicardial arteries having >50% stenosis) oroncarotid ultrasound.

DMwithtarget organdamage, ≥3majorriskfactors or early onsetof

T1DMof long duration (>20 years).  

Severe CKD(eGFR <30 mL/min/1.73m2).

FHwith ASCVD or with another majorrisk factor.

A calculated SCORE≥10% for10-yearriskof fatal CVD.

2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce

cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)
www.escardio.org/guidelines

http://www.escardio.org/guidelines


Cardiovascular risk categories (2)

2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce

cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)
www.escardio.org/guidelines
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High-risk People with:

Markedly elevated single risk factors, in particular TC>8 mmol/L(>310 

mg/dL),LDL-C>4.9mmol/L(>190mg/dL),or BP ≥180/110mmHg.

Patients with FH without othermajorrisk factors.

Patients withDMwithout target organdamage*,with DMduration ≥10years

or another additional riskfactors. 

Moderate CKD(eGFR 30–59 mL/min/1.73m2).

A calculated SCORE ≥5% and <10% for10-yearrisk of fatal CVD.

Moderate-risk Youngpatients (T1DM<35years;T2DM<50 years) withDMduration <10years,without 

other riskfactors.Calculated SCORE ≥1%and<5% for10-yearriskoffatalCVD.

Low-risk Calculated SCORE <1% for10-yearriskof fatal CVD.

*Target organdamageis defined asmicroalbuminuria,retinopathy orneuropathy

http://www.escardio.org/guidelines


Cardiovascular risk categories: risk SCORE

2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce

cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)
www.escardio.org/guidelines
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Very-high-risk Calculated SCORE ≥10% for 10-yearrisk of fatal CVD.

High-risk Calculated SCORE ≥5% and <10% for10-yearrisk of fatal CVD.

Moderate-risk Calculated SCORE ≥1% and <5% for10-yearrisk offatal CVD.

Low-risk Calculated SCORE <1% for10-yearrisk of fatal CVD.

• -SCORE can be used to estimate risk in patients who do not have clinical  
ASCVDor otherany clinicalfeatures that define a riskcategory

• -Or to place a personintoa higher riskcategory due to combinationof lipid
levels and other risk factors

http://www.escardio.org/guidelines


Factors modifying SCORE risks (1)
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Familyhistory of premature CVD (men:<55years; women: <60years).

Elevated biomarkers including apoB, Lp(a), CRP, TG; or atherosclerosis on non-

invasive imaging

Social deprivation – the origin of manyof the causes of CVD.

Obesity and central obesity as measured by the body massindexand waist

circumference, respectively.

Physical inactivity.

Left ventricularhypertrophy.

Chronic kidneydisease; Obstructive sleep apnoea syndrome; Non-alcoholicfatty liverdisease

2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce

cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)
www.escardio.org/guidelines

http://www.escardio.org/guidelines


2019 ESC/EAS Guidelines for the management of 
dyslipidaemias: lipid modification to reduce cardiovascular risk



Recommendations Class Level

In secondary prevention patients at very-high riskc, an LDL-C reduction 

of at least 50% from baselined and an LDL-C goal of <1.4 mmol/L (<55 

mg/dL) are recommended.
I A

In primary prevention, for individuals at very-high risk but without FHc, 

an LDL-C reduction of at least 50% from baselinedand an LDL-C goal of

<1.4mmol/L (<55 mg/dL) are recommended.

I C

In primary prevention, for individuals with FH at very-high risk, an LDL-C

reduction of at least 50% from baseline and an LDL-C goal of <1.4 mmol/L

(<55 mg/dL) should be considered.
IIa C

cFor definitions see Table 1.
dThe term ‘baseline’ refers to the LDL-C level in a person not taking any LDL-C lowering medication. In people who 
are taking LDL-C-lowering medication(s), the projected baseline (untreated) LDL-C levels should be estimated, based 
on the average LDL-C-lowering efficacy of the given medication or combination of medications.

Recommendations for treatment goals for  
low-density lipoprotein cholesterol (1)
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2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce

cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)
www.escardio.org/guidelines

http://www.escardio.org/guidelines


Recommendations for treatment goals for  
low-density lipoprotein cholesterol (2)
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Recommendations Class Level

For patients with ASCVD who experience a second vascular event 

within 2 years (not necessarily of the same type as the first event) 

while taking maximally tolerated statin therapy, an LDL-C goal of <1.0 

mmol/L (<40 mg/dL)may be considered.

IIb B

For patients at high-riskc, an LDL-C reduction of at least 50%

from baselined and an LDL-C goal of <1.8 mmol/L (<70 mg/dL) are 

recommended.
I A

c For definitions see Table 1.
d The term ‘baseline’ refers to the LDL-C level in a person not taking any LDL-C lowering medication. In people who 
are taking LDL-C-lowering medication(s), the projected baseline (untreated) LDL-C levels should be estimated, based 
on the average LDL-C-lowering efficacy of the given medication or combination of medications.

2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce

cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)
www.escardio.org/guidelines

http://www.escardio.org/guidelines


Recommendations for treatment goals for  
low-density lipoprotein cholesterol (3)
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Recommendations Class Level

For individuals at moderate riskc, an LDL-C goal of <2.6 mmol/L (<100

mg/dL) should be considered.
IIa A

For individuals at low riskc an LDL-C goal <3.0 mmol/L (<116mg/dL) may be 

considered.
IIb A

C For definitions see Table 1.

2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce

cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)
www.escardio.org/guidelines

http://www.escardio.org/guidelines
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Treatment with statins is recommended for primary prevention, according to the level of 

risk, in older people aged 75 may be considered, if at high risk or above. Treatment of 

dyslipidaemias in DM In patients with T2DM at very-high risk, an LDL-C reduction of 

>_50% from baseline and an LDL-C goal of _50% from baseline

Treatment of dyslipidaemias in older people 
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Type 1 diabetes mellitus T1DM is associated with high CVD risk, in 

particular in patients with microalbuminuria and renal disease.427 

Conclusive evidence supports the proposition that hyperglycaemia

accelerates atherosclerosis. Emerging evidence highlights the frequent 

coexistence of MetS with T1DM, resulting in the so-called double diabetes 

increasing CVD risk.428 The lipid profile in T1DM patients with good 

glycaemic control is ‘supernormal’, and is characterized by subnormal TG 

and LDL-C levels, whereas HDL-C levels are usually within the upper 

normal range or slightly elevated. This is explained by subcutaneous 

administration of insulin that increases LPL activity in adipose tissue and 

skeletal muscle, and consequently the turnover rate of VLDL particles.429 

However, there are potentially atherogenic changes in the compositions of 

both HDL and LDL particles. Consistent data have demonstrated the 

efficacy of statins in preventing CV events and reducing CV mortality in 

patients with DM, with no evidence of sex differences.430,431 A meta-

analysis including 18 686 patients with DM demonstrated that a 

statininduced reduction of LDL-C yielded a 9% reduction in all-cause 

mortality and a 21% reduction in the incidence of major CV events per 1.0 

mmol/L (40mg/dL) lower LDL cholesterol.418 Similabenefits were seen in 

patients with T1DM and T2DM. In diabetic patients with ACS, intensive 

statin treatment led to a reduction in all-cause mortality and CV death, and 

contributed to a reduction in atheroma progression.4
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In both T1DM and young-onset T2DM 

patients, there is a paucity of evidence 

to indicate the age at which statin 

therapy should be initiated. 

To guide an approach, statins are not 

indicated in pregnancy and should be 

avoided in both T1DM and T2DM 

individuals who are planning 

pregnancy. 

Management of dyslipidemia for 

pregnant women with diabetes 
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Lipoprotein profile in chronic kidney disease In the initial 

stages of CKD, TG levels are specifically elevated and 

HDL-C levels are lowered. 

LDL subclasses display a shift to an excess of small 

dense LDL particles.

Studies suggest that the kidney has a role in Lp(a) 

catabolism and that Lp(a) levels are increased in 

association with kidney disease. 

Such acquired abnormalities can be reversed by kidney 

transplantation or remission of nephrosis.
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There is no clear evidence 

that statins have a clinically 

significant beneficial or 

adverse effect on renal 

function.

An increased frequency of 

proteinuria has been reported 

for all statins, but has been 

analysed in more detail for 

rosuvastatin. 

Although statin-based therapy is clearly effective in mild-

to-moderate CKD, a major controversy that remained 

after the publication of the 4D, AURORA, and SHARP 

studies was whether statin therapy is effective in more 

advanced CKD, particularly dialysis patients.

At least in non-dialysis patients, more intensive LDL-lowering 

regimens are required to achieve the same benefit

CKD
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‘What to do’ and ‘what not to do’ messages from the 

Guidelines
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Key Takeaways Comparing Lipid Guidelines Across the Pond: The Hot 

Off the Press 2019 ESC vs. 2018 ACC/AHA Guidelines

COMMON GROUND

Published nine months after the 2018 ACC/AHA Guideline, the 2019 ESC and 

the ACC/AHA Guideline both seek to maximize the use of statin therapy and 

match intensity of treatment to risk level. This comes as no surprise as the 

Cholesterol Treatment Trialists' (CTT) Collaboration analyses show that each

As expected, both guidelines show that decrease in low density lipoprotein-

cholesterol (LDL-C) of 40 mg/dL (1.0 mmol/L) leads to a ~22% relative risk 

reduction in major vascular events.3nes identify LDL-C as a primary target of 

therapy given the immense evidence base. 

The common message between the guidelines resonates: that lower LDL-C is 

better with proven pharmacotherapy and better lifestyle habits. The guidelines 

are similar in emphasizing a 50% or more lowering of LDL-C and also 

identifying specific values of LDL-C to trigger further clinical action. 
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If LDL-C remains suboptimal despite the maximum tolerated dose of a 

statin and lifestyle, then both guidelines agree on the concept that 

non-statin therapy can be considered in "very high-risk" adults.

Central to each set of guidelines in addressing the primary prevention 

population is the estimation of cardiovascular risk through accepted 

risk scoring systems, either the European SCORE (Systematic COronary

Risk Evaluation) or the ACC/AHA Arteriosclerotic Cardiovascular 

Disease (ASCVD) Risk Estimator and a comprehensive risk discussion 

with a clinician using shared decision making. 

Each set of guidelines makes specific recommendations for those 

considered at increased risk based on risk factors, risk modifiers, or 

risk enhancers. Both guidelines also give consideration to short-term, 

moderate-term and lifetime risk.



The ESC Guideline takes a more aggressive approach with respect to 

PSCK9 inhibitors in patients with documented ASCVD, even without a 

recent ASCVD event. 

They have recommended that all patients achieve ≥50% reduction in 

baseline values and an absolute value of <55 mg/dL. While this is 

lower than the 70 mg/dL cut point identified in the ACC/AHA 

Guideline, the reality is that the typical very high-risk patient who is 

started on a PCSK9 inhibitor per the ACC/AHA Guideline will get well 

below the ESC Guideline goal of <55 mg/dL. 

The typical PCSK9 trial patient in the FOURIER trial started with LDL-

C ~90 mg/dL and got down to 30 mg/dL.

EUROPEAN "TARGETS" OR "GOALS"



66

The functional difference introduced by the ESC Guideline goal is largely therapeutic 

intensification in patients with LDL-C between 55 and 70 mg/dL.

It is unclear how large of a population of patients this would impact, but it would likely 

markedly increase the number of patients eligible for PCSK9 inhibitors who were 

otherwise already close to their target on maximally statin plus ezetimibe.

It is unknown if patients with clinically stable ASCVD without any other major ASCVD 

events or high-risk characteristics would derive clinically significant benefit from such 

an approach.

The authors of the 2019 ESC Guideline cite evidence from CTT, IMPROVE-IT (IMProved

Reduction of Outcomes: Vytorin Efficacy International Trial),FOURIER,and ODYSSEY-

OUTCOMES, to support the LDL-C goal of <55 mg/dL and additionally cite FOURIER and 

ODYSSEY OUTCOMES to justify a IIb recommendation for a goal of <40 mg/dL (<1.0 

mmol/L) in patients, who experience a second vascular event within 2 years, while taking 

maximally tolerated statin therapy. 



LAI   and ESC/EAS Guidelines 

CONCLUSIONS: 2020

 More aggressive LDL-C goals are 

needed for prevention of ASCVD 

in India, as described in this 

expert consensus statement. 

 Use of statins and ezetimibe 

needs to increase in India in 

combination with improved 

control of other ASCVD risk 

factors.

 Proprotein convertase subtilisin 

kexin type 9 inhibitors can 

improve LDL-C goal achievement 

in patients with refractory 

hypercholesterolemia.  

The LAI recommends an LDL-C goal ,50 mg/dL in 

all patients in secondary prevention or very high-

risk primary prevention but proposes an optional 

goal #30 mg/dL in category A extreme-risk 

patients (eg, coronary artery disease 1 familial 

hypercholesterolemia) 

A recommended goal #30 mg/dL in category B 

extreme-risk patients 

(1) Diabetes and polyvascular disease/ major 

ASCVD risk factors/end organ damage, 

(2) Recurrent acute coronary syndrome within 12 

months despite LDL-C ,50 mg/dL, 

(3) Homozygous familial hypercholesterolemia
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It remains unknown whether treating 

patients in primary prevention noted as very 

high-risk in the ESC Guideline (diabetes with 

end organ damage, severe CKD, calculated 

SCORE ≥10%) will derive sufficient 

incremental benefit from such aggressive 

LDL-C lowering including addition of 

ezetimibe and possibly PCSK9 inhibitors.
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Situations where a non-fasting lipid 

profile may be done 

• In primary prevention setting, e.g. 

mass screening of a community

• Initial lipid profile testing in any 

patient, especially those who have not 

been fasting 

• For CV risk assessment 

• E m e r g e n c y a s s e s s m e n t o f 

pancreatitis patient 

• Patients admitted with ACS 

• In children

• If preferred by the patient • In 

diabetic patients [due to hypoglycemia 

risk] 

• In the elderly

• When extreme levels are observed, 

for example approximately ≥500 mg/dl, 

treatment may be started immediately 

with repeat fasting lipids done after 

initiation of treatment

Indications for fasting lipid profile testing 

• Non-fasting TGs ≥400 mg/dl (4.5 mmol/l)

• Familial dyslipidemia

• F o l l o w u p p a t i e n t w i t h 

hypertriglyceridemia 

• R e c o v e r i n g f r o m hypertriglyceridemia-

related acute pancreatitis 

• Patients with premature ASCVD 

• Baseline TG levels before start ofdrugs known to 

increase TG levels 

• A d d i t i o n a l l a b o r a t o r y t e s t s requested 

that require fasting or morning samples (e.g. fasting 

glucose, therapeutic drug monitoring)

• To confirm adherence to therapy

• To estimate residual risk in patients on maximal 

intensity statin therapy

• To judge effectiveness of treatment on LDL-C or 

need for additional LDL-C lowering, a fasting lipid 

profile or direct LDL-C measurement is 

recommended
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Dealing High TG



IMPROVE-IT, FOURIER, and ODYSSEY OUTCOMES form the backbone of 

recent evidence for intensifying LDL-C lowering therapy beyond statins. 

They enrolled patients with clinical ASCVD and prior events, not 

asymptomatic moderate atherosclerosis documented on angiography.

Thus the conclusions of these trials cannot necessarily be extended to 

those patient populations with incidentally discovered ASCVD on 

imaging. 

The ACC/AHA Guideline adheres closely to the trial evidence whereas 

the ESC Guideline goes well beyond it.

CONCLUSION
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Cardiovascular imaging for assessment of ASCVD risk 

Assessment of arterial (carotid and/or femoral) plaque burden on arterial ultrasonography should 

be considered as a risk modifier in individuals at low or moderate risk. 

CAC score assessment with CT may be considered as a risk modifier in the CV risk assessment of 

asymptomatic individuals at low or moderate risk. 

Lipid analyses for CVD risk estimation

Lp(a) measurement should be considered at least once in each adult person’s lifetime to identify 

those with very high inherited Lp(a) levels >180 mg/dL (>430 nmol/L) who may have a lifetime risk of 

ASCVD equivalent to the risk associated with heterozygous familial hypercholesterolaemia.

Drug treatments of patients with hypertriglyceridaemia

In high-risk (or above) patients with TG between 1.5 and 5.6 mmol/L (135 - 499 mg/dL) despite statin 

treatment, n-3 PUFAs (icosapent ethyl 2  2g/day) should be considered in combination with statins.

Treatment of patients with heterozygous FH

In primary prevention, for individuals with FH at very-high risk, an LDL-C reduction of >_50% from 

baseline and an LDL-C goal of 

New recommendations 
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Treatment of dyslipidaemias in older people 

Treatment with statins is recommended for primary prevention, 

according to the level of risk, in older people aged 75 may be 

considered, if at high risk or above.

Treatment of dyslipidaemias in DM 

In patients with T2DM at very-high risk, an LDL-C reduction of >_50% 

from baseline and an LDL-C goal of _50% from baseline and an LDL-C 

goal of 

Lipid-lowering therapy in patients with ACS 

For patients who present with an ACS, and whose LDL-C levels are not at goal despite already 

taking a maximally tolerated statin dose and ezetimibe, adding a PCSK9 inhibitor early after 

the event (if possible, during hospitalization for the ACS event) should be considered.
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• There are major conceptual similarities between the ACC/AHA and ESC 

guidelines and also major differences in how these concepts are 

operationalized. 

• Both guidelines are important and valuable resources to clinicians and 

patients. 

• We need focused comparison of the two guidelines as a start to a 

conversation that will hopefully aid in understanding the guidelines better 

and implementing preventive therapies in practice. 

• It is critical that differences in the guidelines do not lead to clinical inertia but 

rather curiosity to understand the underlying evidence better.

• Implementing either guideline will prevent many cardiovascular events

• BE VOCAL FOR LOCAL_____CONSIDER Lipid Association of India 2020
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