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2025 Focused Update of the 2019 ESC/EAS Guidelines: 
Recommendations for Lipid-lowering Therapy in Patients with Acute 
Coronary Syndromes

Mach F, et al. Eur Heart J. 2025;00:1–20.

Recommendations Class Level

Intensification of lipid-lowering therapy during the index ACS hospitalization is 
recommended for patients who were on any lipid-lowering therapy before admission 
in order to further lower LDL-C levels.

I C

Initiating combination therapy with high-intensity statin plus ezetimibe during index 
hospitalization for ACS should be considered in patients who were treatment-naïve 
and are not expected to achieve the LDL-C goal with statin therapy alone.	

IIa B

ACS, Acute coronary syndrome



Muscoli S. et al, JCM, 2022



C-LDL, low-density lipoprotein cholesterol. PCSK9i, proprotein convertase subtilisin/kexin type 9 inhibitor. 
mAbs, monoclonal antibodies.

Lipid Lowering combination therapy 

Raschi et al, Pharmacol Ther. 2023 Oct:250:108507. doi: 10.1016/j.pharmthera.2023.108507. 
Beyond statins: New pharmacological targets to decrease LDL-cholesterol and cardiovascular events – ScienceDirect



PCSK9i

Al Rifai M et al. Nature Reviews 2021; 18: 805-806.

ENLICITIDE DECANOATEInclisiran

VERVE

Alirocumab, Evolocumab
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Trial name Duration 
(years) Treatment Patients LDL-C baseline LDL-C at end of treatment, or 

on treatment Primary result

4S1 5.4 Simvastatin 20 mg vs 
placebo

Stable CHD and dyslipidemia 
(N=4,444)

Both groups:  
260.2 mg/dL (6.7 mmol/L)

Simvastatin: 35% reduction
Placebo: 1% increase 30% reduction in primary endpoint: total mortality (P=0.0003)

CARE2 5.0 Pravastatin 40 mg/d vs 
placebo

Unstable CHD and average 
cholesterol levels (N=4,159)

Both groups:  
139 mg/dL (3.6 mmol/L) 

Pravastatin: 97 mg/dL (2.5 mmol/L), 
32% reduction vs baseline, 28% 
reduction vs placebo  

24% reduction in primary endpoint: death from CHD (fatal MI, 
sudden death, death during a coronary intervention, death from 
other coronary causes, p=0.003) or nonfatal MI

LIPID3 5 Pravastatin 40 mg/d vs 
placebo

Unstable CHD and elevated 
LDL-C (N=9,014)

Both groups:  
150 mg/dL (3.9 mmol/L) Pravastatin: 25% reduction vs 

placebo (P<0.001) 
24% reduction in primary endpoint: death due to CHD (fatal MI, 
sudden death, hospital death after MI, or death due to heart 
failure or other coronary cause, p<0.001)

HPS4 5 Simvastatin 40 mg vs 
placebo

High-risk stable CHD with a 
range of cholesterol levels 
(N=20,536)

Both groups:  
131 mg/dL (3.4 mmol/L) 

Simvastatin: –1.0 mmol/L reduction 
vs placebo 

13% reduction in primary endpoint: all-cause mortality (p=0.0003)

TNT5 4.9 Atorvastatin 10 mg vs 
80 mg

Stable CHD slightly elevated 
LDL-C (N=10,003)

Atorvastatin 10 mg: 98 mg/dL  
(2.5 mmol/L) 
Atorvastatin 80 mg: 97 mg/dL  
(2.5 mmol/L)

Atorvastatin 10 mg:  
101 mg/dL (2.6 mmol/L) 
Atorvastatin 80 mg:  
77 mg/dL (2.0 mmol/L),  
21% reduction vs baseline

22% reduction in primary endpoint: death from CHD, non-fatal MI, 
resuscitation after cardiac arrest, or fatal or nonfatal stroke 
(P<0.001) for atorvastatin 80 mg vs 10 mg

IDEAL6 5 Atorvastatin 80 mg vs 
simvastatin 20 mg

Stable CHD with dyslipidemia 
(N=8,888)

Simvastatin 20 mg: 121.4 mg/dL  
(3.1 mmol/L) 
Atorvastatin 80 mg : 121.6 mg/dL 
(3.1 mmol/L)

Simvastatin 20 mg/dL:  
104 mg/dL (2.7 mmol/L) 
Atorvastatin 80 mg/dL:  
81.0 mg/dL (2.1 mmol/L)
–2.9 mg/dL reduction vs simvastatin

11% reduction in primary endpoint: major coronary events 
(coronary death, hospitalization for nonfatal acute MI, or cardiac 
arrest with resuscitation, P=0.07)

SEARCH7 6.7 years Simvastatin 20 mg vs 
simvastatin 80 mg

Stable CHD at high CV risk 
(N=12,604)

Both groups: 2.5 mmol/L (38.7 mg/
dL) 

Simvastatin 80 mg: 2.2 mmol/L
-14% reduction (-0.35 mmol/L) vs 20 
mg group

6% reduction in the primary endpoint: major vascular events 
(coronary death, myocardial infarction, stroke, or arterial 
revascularisation, P=0.10)

Secondary Prevention Trials Involving Statin 
Therapy



• 3086 pts with UA or non–Q-wave MI randomized to atorvastatin (80 mg/d) or placebo 
between 24 and 96 hours after hospital admission

• Primary End-point: death, nonfatal MI, cardiac arrest with resuscitation, recurrent 
symptomatic myocardial ischemia requiring hospitalization

G.G. Schwartz et al. JAMA 2001;285:1711-1718

MIRACL: Early Intensive Statin treatment

P=0.048
RR 0.84



Kim BK, et al. Lancet. 2022;400:380–390. CV, cardiovascular; LDL-C, low-density lipoprotein cholesterol.

More patients achieved an LDL-C 
<1.8 mmol/L (<70 mg/dL) with 
combination therapy than with 

monotherapy after 3 years  
(72% vs 58%; p<0.0001)

Fewer patients discontinued 
combination therapy than 

monotherapy due to side effects 
(4.8% vs 8.2%; p<0.0001)

Combination therapy was  
non-inferior for the 3-year 

composite of CV death, major CV 
events, or non-fatal stroke

RACING Trial: Rethinking Statin Strategy in ASCVD 
Moderate-Intensity Statin Plus Ezetimibe Proven Noninferior to High-Intensity 
Statin Monotherapy With Better LDL-C Control and Tolerability



Seung-Jun Lee et al. JACC 2023; 82:401-410.

Combination Lipid-Lowering Therapy in Patients Undergoing Percutaneous 
Coronary Intervention: RWE

3-Year composite events of CV death, MI, coronary artery 
revascularisation, heart failure, or stroke2

10,794 patients with rosuvastatin 10 mg plus 
ezetimibe 10 mg (combination lipid-lowering 
therapy) and 61,256 patients with rosuvastatin 20 
mg monotherapy

Combination lipid-lowering therapy was associated 
with a lower occurrence of the primary endpoint 
(11.6% vs 15.2% for those with high-intensity statin 
monotherapy; HR: 0.75; 95% CI: 0.70-0.79;  
P < 0.001)



LO STUDIO DA VINCI (2021) HA MESSO IN LUCE CHE ANCORA POCHI 
PAZIENTI (~40%) RICEVONO TERAPIE IPOCOL. AD ALTA EFFICACIA

La maggior parte dei pazienti riceve LLT con statine a moderata intensità 

• SOLO IL 28% riceve una statina AD ALTA INTENSITÀ 
• SOLO IL 9% riceve una COMBINAZIONE CON EZETIMIBE
Ray et al. (2021); European Journal of Preventive Cardiology; 28, 1279–1289.



Guideline ESC/EAS 2016 Guideline ESC/EAS 2019

SOLO NEL 4,8% dei casi è stata 
prescritta l’associazione statina ad 
alta intensità/ezetimibe 

SOLO IL 3,2% dei pazienti ha 
raggiunto il target terapeutico  
definito dalle linee guida ESC/EAS 2019  
(C-LDL <55 mg/dl e riduzione C-LDL ≥50%)

Registro Start 
Studio osservazionale, prospettico, su 5053 pazienti con malattia cardiovascolare aterosclerotica.

4751 pazienti  (94%) a rischio molto alto

De Luca et al. (2020); Int J Cardiol; 316: 229-235.

IL REGISTO START CONFERMA QUESTO SCENARIO



Presented by Arca M et al. at SIC (Italian Society of Cardiology) Congress, Rome December, 2023
LDL-C, low-density lipoprotein cholesterol; SD, standard deviation

ITALIA

Overall, LDL-C was reduced in both risk groups at follow-up versus baseline

Among patients with available LDL-C data, more patients reached their LDL-C goals at follow-
up versus baseline 

Overall 
(N=1850)

Baseline 1-year 
follow-up

LDL-C, mg/dL, mean (SD) 97.9 (49.3) 73.1 (35.1)

Patients at LDL-C goal, % 20.8 34.9

High risk 
(N=436)

Baseline 1-year 
follow-up

110.1 (54.4) 89.1 (40.1)

22.3 33.9

Very high risk 
(N=1414)

Baseline 1-year 
follow-up

94.2 (46.9) 68.2 (31.9)

20.4 36.1

Combination therapy rather than monotherapy should be considered as 
standard of care for high- and in particular for very high-risk patients

The SANTORINI Study
LDL-C Levels and patients achieving target at baseline and at the 1-year follow-up



Mach F. et al, European Heart Journal (2025) 00, 1–20  
EZE, Ezetimibe; BA, Bempedoic Acid; PCSK9 mAB, Proprotein Convertase Subtilisin/Kexin 
type 9 Monoclonal Anti Body; LDL-C, low-density lipoprotein cholesterol 
ESC, European Society of Cardiology; EAS, European Society of Lipidology

2025 Focused Update of the 2019 ESC/EAS Guidelines:  
Riduzione media dei livelli di LDL-C con diverse terapie 
farmacologiche con comprovati benefici cardiovascolari 

?



Adenosin-trifosfato citrate liasi (ACLY) ed effetti dell’acido bempedoico sul metabolismo 
lipidico:

L’ACLY induce il trasferimento di due atomi di 
carbonio dal citrato al coenzima A (CoA) al fine di 
generare acetil-CoA:mil principale metabolita alla 
base della sintesi di colesterolo e acidi grassi.

Attivato principalmente a livello epatico, l’acido 
bempedoico inibisce l’enzima ATP citrato liasi (ACLY) 
nella sintesi del colesterolo, a monte rispetto al target 
delle statine

Corsini and Scicchitano, GIC, 2021



Bempedoic acid impact on lipid control

Jadhav SB et al, 
European Heart Journal - Cardiovascular Pharmacotherapy

Epling D, et al. Presented at ASCPT Annual Meeting 2023, 22–24 March 2023



Least squares mean percentage changes from baseline to Week 6. Values are least-squares mean±SE 
*p < .001 for the comparison of triple therapy vs placebo

Triple Add-on: Bempedoic Acid, Ezetimibe e Atorvastatin 20 mg
A phase 2 study showed that the add-on therapy lowers LDL-C levels more than 
60% compared to baseline

Rubino J. et al., Atherosclerosis, 2020, https://doi.org/10.1016/j.atherosclerosis.2020.12.023 

PBO

AB 180mg 
+EZ 10mg 
+ATO 20mg

LDL-C, low-density lipoprotein cholesterol; TC, total cholesterol.

At week 6: 

• 95% of patients reduce their LDL-C ≥50% 
compared to baseline 

• 90% of patients showed LDL-C below 70 mg/dL 

• 58.5% of patients showed LDL-C below 55 mg/dL 

Triple Oral Combination 
A combination strategy offering an effective 
reduction in cholesterol levels for high-risk 
patients who fail to reach their treatment target 
with conventional therapies.



Bempedoic Acid: CLEAR OUTCOME

Nissen SE, et al. N Engl J Med. 2023 doi: 10.1056/NEJMoa2215024 



CLEAR Outcome: 4-P MACE CLEAR Outcome: 3-P MACE

Nissen SE, et al. N Engl J Med. 2023 doi: 10.1056/NEJMoa2215024 



Muscoli S. et al, Frontiers in Aging, 2026



ACS, acute coronary syndrome; hs-CRP, high-sensitivity C-reactive protein; LAI-REACT, Lipid Association of India Recommended 
Early and aggressive lipid lowering in ACS with triple Combination Therapy; PCI, percutaneous coronary intervention

Inclusion criteria 
Patients with ACS up to 85 years of age admitted 

for PCI to Himachal Heart Institute, India

Exclusion criteria 
Patients already treated with statins or other lipid 

medications, and needing staged PCI

Rosuvastatin               
40 mg/day

Ezetimibe                    
10 mg/day

Bempedoic acid  
180 mg/day

All consented patients were provided with 42 doses of oral triple-combination therapy after PCI 
intervention

Non-fasting blood samples were collected at 1, 2, 4 and 6 weeks after initiation of oral triple-combination 
therapy, with lipid parameters, hsCRP, hepatic enzymes and uric acid levels, measured

Baseline Week 1 Week 2 Week 3 Week 4 Week 5 Week 6
Treatment 
initiation

LAI-REACT: An open-label, proof-of-concept study

Mahajan K, et al. J Clin Lipidol. 2024; 18,5: e867-e872

Immediate Use of Oral Triple-Combination Therapy in Patients with ACS
LAI-REACT Study

MED-IT-BEMP-00053 Settembre 2025



ACC, American College of Cardiology; ACS, acute coronary syndrome; ApoB, apolipoprotein B; ESC, European Society of 
Cardiology; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; PCI, percutaneous 
coronary intervention; PCSK9i, proprotein convertase subtilisin/kexin type-9 inhibitor

Immediate Use of Oral Triple-Combination Therapy in Patients with ACS
LAI-REACT Study

To examine if LDL-C would be rapidly and 
safely reduced in patients with ACS, oral 
triple-combination therapy with 
rosuvastatin 40 mg, ezetimibe 10 mg and 
bempedoic acid 180 mg was evaluated in 
122 Indian patients with ACS (after PCI) 
over 6 weeks.

Reduction in LDL-C concentration and LDL-C goal attainment 
following oral triple-combination therapy3

LDL-C lowering with oral triple-combination 
therapy was comparable to the reported 
efficacy of high-intensity statins in 
combination with PCSK9i,1,2 and it was well 
generally tolerated.

The proportion of patients achieving 
LDL-C ≤55 mg/dL at 4 weeks after 
treatment initiation was >75% 

Parameter (N=122) Baseline 1 week 2 weeks 4 weeks 6 weeks

LDL-C (mg/dL),  
mean ± SD 115.6 ± 35.5 48.9 ± 18.2* 44.3 ± 17.1* 44.1 ± 16.6* 45.6 ± 16.5*

Percentage (%) 
reduction in  LDL-C - 57.7 61.7 61.9 60.6

Proportion (%) of 
patients with LDL-C  
<55 mg/dL†  

(ESC goal)4

2.4 72.8 79.8 78.5 73.3

Proportion (%) of 
patients with LDL-C 
<70 mg/dL (ACC goal) 

8.2 90.3 92.2 92.6 86.6

Proportion (%) of 
patients with ApoB 
<65 mg/dL

13.1 - - 73.9‡ -

*p<0.001 compared to baseline. †ACC goal as per 2022 expert consensus for very high-risk patients.5           

‡Apo-B measurement at 4 weeks was repeated in 87 patients only

1. Koskinas KC, et al. J Am Coll Cardiol. 2019;74(20):2452–62; 2. Leucker TM, et al. Circulation. 2020;142(4):419-1; 3. 
Mahajan K, et al. J Clin Lipidol. 2024;<vol and page no. to be added> 4. Mach F, et al. Eur Heart J. 2020;41(1):111–88; 

5. Jones JE, et al. J Clin Med. 2023;12(23):7432



Intensive Lipid-Lowering Therapy Following Acute Coronary 
Syndrome: The Earlier the Better 

Access limitations to advanced therapies, particularly 
PCSK9 inhibitors due to cost constraints, further hinder 
goal attainement. 

Triple REB therapy quickly and effectively lowers LDL-C 
after ACS, with significant reductions seen in one week and 
maintained for six weeks.

Pradham et al., J. Cardiovasc. Dev. Dis. 2025, 12, 300REB, Rosuvastatin 40mg+Ezetimibe+Bempedoic Acid



Approach for lipid-lowering treatment to achieve  
risk-based LDL-C goals.

Step 1

Step 2

Step 3

Step 4

Ray et al Atherosclerosis 413 (2026) 120636

“In patients with very hight and extreme risk start with a triple oral therapy or oral therapy plus 
injectable”


