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Va rivista la soglia di LDL-C<70 mg/dl?

Ø Setting the stage

Ø The lower the LDL-C the better: Evidenze in era pre-PCSK9i

Ø PCSK9i Revolution: The lowest the LDL-C the best? Safe…Costs?

Ø In quali pazienti sarebbe opportuno rivedere (in basso) la soglia di 

LDL-C di <70 mg/dl 

Ø Take Home message



Every 39 mg/dl (1 mmol/L) reduction in LDL-C reduces 
annual CV risk by up to 28%, regardless of mechanism

Data from studies of non-statin lipid-lowering medications superimposed upon data from the Cholesterol Treatment Trialists 
Collaboration (CTTC) 2005 meta-analysis. The IMPROVE-IT trial was adequately powered to show the efficacy on incremental LDL-
C lowering on CV outcomes. [To convert, 100 mg/dL=2.59 mmol/L].
CV, cardiovascular; IMPROVE-IT, IMProved Reduction of Outcomes: Vytorin Efficacy International Trial; LDL-C, low-density 
lipoprotein cholesterol.
CTT Collaboration. Lancet 2005:366;1267–78; CTT Collaboration. Lancet 2010;376:1670–81; 
Cannon CP, et al. N Engl J Med 2015;372:2387–97.

There is no evidence of any lower LDL-C threshold

CTTC trials (statin)
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Va rivista la soglia di LDL-C<70 mg/dl?

Ø Setting the stage: tanto più si riduce (in assoluto – mg/dl) il colesterolo LDL 

tanto più si riduce il rischio CV, indipendentemente dall’approccio terapeutico

Ø The lower the LDL-C the better: evidenze in era pre-PCSK9i



Boekholdt SM, et al. J Am Coll Cardiol. 2014;64(5):485-494.

Adjusted*
Hazard 
Ratio
for Major
CV Events

*adjusted for   
sex, age,  
smoking, 
diabetes, 
SBP, HDL-C, 
and trial

** >200
mg/dL
for non-HDL-C

Current 
“very 

high” risk 
goals

Meta-analysis of 8 Statin Trials (Moderate- to High-
Intensity Dosing): Patients Who Achieved Very Low LDL-C 

Levels Had Lower Risk for Major Cardiovascular Events

Cutoffs: LDL-C, ApoB, non-HDL-C 

Current 
“high” 

risk 
goals

Achieved On-Trial Atherogenic Cholesterol and Lipoprotein Concentration, mg/dL

Very low 
LDL-C 
levels, 

lowest risk 

Abbreviations: apo, apolipoprotein; CV, cerebrovascular; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol.

5% of patients
achieving LDL-C<50 mg/dl



Va rivista la soglia di LDL-C<70 mg/dl?

Ø Setting the stage: tanto più riduco (in assoluto – mg/dl) il colesterolo LDL tanto 

più riduco il rischio CV indipendentemente dall’approccio terapeutico

Ø Evidenze in era pre-PCSK9i: anche per LDL-C<70 mg/dl 

riduzione di LDL-C associata a riduzione rischio eventi CV

Ø PCSK9i Revolution: The lowest the LDL-C the best? E’ 

Sicuro…Costi?



Beyond The Statin ERA:
For LDL: “The Lowest the Best”

R² = 0.9029
p < 0.0001
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Adapted and Updated from O’Keefe, J. et al., J Am Coll Cardiol 2004;43:2142-6.
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An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical School

Further Details

Article available at www.thelancet.com
Slides available at www.TIMI.org

Thank you to all the patients, investigators, coordinators, steering 
and executive committee members of the FOURIER and 

EBBINGHAUS trials, TIMI CEC, Adverse Events and statistical 
teams, Cambridge Cognition, and the sponsor, Amgen



An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical School

Methods - 1
– LDL-C assessed at 4 wks (ultracentrifugation if <1 mM)

– Analyzed 5 groups by achieved LDL-C at 4 weeks
1) <20 mg/dL (n=2669)

2) 20- 49 mg/dL (n=8003)
3) 50-69 mg/dL (n=3444)

4) 70-99 mg/dL (n=7471)

5) >100 mg/dL was the referent group (n=4395)

– Pooled results across 2 Rx groups (evo, placebo)

FOURIER: 
Patients by LDL-C Levels

Giugliano RP et al. Lancet 2017;390;18;1962-1971



LDL-C mg/dL Adj HR (95% CI)

<20 0.69 (0.56-0.85)

20-49 0.75 (0.64-0.86)

50-69 0.87 (0.73-1.04)

70-99 0.90 (0.78-1.04)

>100 referent

P = 0.0001

FOURIER: CV DEATH, MI, or STROKE

Giugliano RP et al. Lancet 2017;390;18;1962-1971
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JAMA Cardiol. doi:10.1001/jamacardio.2018.2258, Published online August 1, 2018.

OBJECTIVE To evaluate efficacy and safety of further lowering LDL-C levels in patient populations 
presenting with median LDL-C levels of 1.8 mmol/L (70 mg/dL) or less.

The magnitude of clinical benefit of further LDL-C lowering in patients already 
with very low LDL-C levels remains debated

CTTC, Cholesterol Treatment Trialists Collaboration;
CETP, cholesteryl ester transfer protein; 
FOURIER, Further Cardiovascular Outcomes Research With PCSK9 Inhibition in Patients With Elevated Risk;
IMPROVE-IT, Improved Reduction of Outcomes: Vytorin Efficacy International Trial; 
HMGCR, 3-hydroxy-3-methyl-glutaryl-coenzyme A reductase;
LDL-C, low-density lipoprotein cholesterol; NPC1L1, Neimann-Pick C1-Like



JAMA Cardiol. doi:10.1001/jamacardio.2018.2258 
Published online August 1, 2018.

D LDL-C 39 mg/dl= - 21% Major Vascular Events in patients with Baseline LDL-C 70 mg/dl



Ø The newer, more costly therapies should be targeted to those who will 
benefit most, and only after other less expensive therapies have failed to 
meet risk-reduction goals.

Ø Rather than using models to block access for patients, payers should work 
jointly with clinicians, who can identify those patients who will benefit 
most. 

Ø In so doing, we will assure the most cost-effective use of this important new 
class of drugs

Clinical Cardiology. 2018;1–7.



Va rivista la soglia di LDL-C<70 mg/dl?

Ø Setting the stage: tanto più riduco (in assoluto – mg/dl) il colesterolo LDL tanto 

più riduco il rischio CV indipendentemente dall’approccio terapeutico

Ø Evidenze in era pre-PCSK9i: anche per LDL-C<70 mg/dl più 

basso LDL-C minor rischio eventi CV

Ø The lowest the LDL-C the best: Sicuro (ad oggi)…Costi maggiori

Ø Quali sono i pazienti a rischio CV estremo e potenziale massimo 

beneficio CV da soglia più bassa di  LDL-C (es. LDL-C<50 mg/dl)?



Modified from Bohula EA, et al. Circulation 2016;134:304-13

The TIMI Risk Score for Secondary Prevention (TRS 2P) is a simple 
9-point risk stratification tool for post-ACS patients 

Risk Stratification for CV 
Death, MI, or Ischemic Stroke 

post-ACS



ASCVD Risk Categories and LDL-C Treatment Goals

Risk category Risk factors/10-year risk
Treatment goals

LDL-C 
(mg/dL)

Non-HDL-C 
(mg/dL)

Apo B
(mg/dL)

Extreme risk

– Progressive ASCVD including unstable angina in individuals after 
achieving an LDL-C <70 mg/dL                           

– Established clinical cardiovascular disease in individuals with 
DM, stage 3 or 4 CKD, or HeFH

– History of premature ASCVD (<55 male, <65 female) 

<55 <80 <70

Very high risk

– Established or recent hospitalization for ACS, coronary, carotid or 
peripheral vascular disease, 10-year risk >20% 

– DM or stage 3 or 4 CKD with 1 or more risk factor(s)

– HeFH

<70 <100 <80

High risk – ≥2 risk factors and 10-year risk 10%-20% 
– DM or stage 3 or 4 CKD with no other risk factors <100 <130 <90

Moderate risk ≤2 risk factors and 10-year risk <10% <100 <130 <90

Low risk 0 risk factors <130 <160 NR

Barter PJ, et al. J Intern Med. 2006;259:247-258; Boekholdt SM, et al. J Am Coll Cardiol. 2014;64(5):485-494; Brunzell JD, et al. Diabetes Care. 
2008;31:811-822; Cannon CP, et al. N Engl J Med. 2015;372(25):2387-2397; Grundy SM, et al. Circulation. 2004;110:227-239; Heart Protection Study 
Collaborative Group. Lancet. 2002;360:7-22; Jellinger P, Handelsman Y, Rosenblit P, et al. Endocr Practice. 2017;23(4):479-497; Lloyd-Jones DM, et al. 
Am J Cardiol. 2004;94:20-24; McClelland RL, et al. J Am Coll Cardiol. 2015;66(15):1643-1653; NHLBI. NIH Publication No. 02-5215. 2002; Ridker PM, J 
Am Coll Cardiol. 2005;45:1644-1648; Ridker PM, et al. JAMA. 2007;297(6):611-619; Sever PS, et al. Lancet. 2003;361:1149-1158; Shepherd J, et al. 
Lancet. 2002;360:1623-1630; Smith SC Jr, et al. Circulation. 2006;113:2363-2372; Stevens RJ, et al.  Clin Sci. 2001;101(6):671-679; Stone NJ.  Am J 
Med. 1996;101:4A40S-48S; Weiner DE, et al. J Am Soc Nephrol. 2004;15(5):1307-1315.

Abbreviations: ACS, acute coronary syndrome; apo, apolipoprotein; ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; DM, diabetes mellitus; 
HeFH, heterozygous familial hypercholesterolemia; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; NR, not recommended.



Risk of CV Death, MI or Stroke
With Each Risk Factors



BENEFIT OF EVOLOCUMAB BASED ON 
MULTIVESSEL DISEASE

Multivessel Disease No Multivessel Disease
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CV DEATH, MI OR STROKE IN PATIENTS WITH AND WITHOUT 
PERIPHERAL ARTERY DISEASE

C
V

 D
ea

th
, 

M
I 

o
r 

S
tr

o
ke

14%

12%

10%

8%

6%

4%

2%

0%

Days from  Randomization
0 90 180 270 360 450 540 630 720 810 900

PAD
N=3,642

27% RRR

HR 0.73
(0.59 – 0.91)

P=0.0040

No PAD
N=23,922

HR 0.81
95% CI (0.73 – 0.90)

P<0.001

3.5% ARR
NNT2.5y 29

9.5%

6.2%

1.4% ARR
NNT2.5y 72

Evolocumab
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Effect of Evolocumab on Primary 
Endpoint in Pts with Diabetes

Patients w/o Diabetes at BaselinePatients w/ DIABETES at Baseline

Months after Randomization
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Sabatine MS et al, Lancet Diabetes Endocrinol 2017, 5:941-50
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ü Beneficio su eventi CV dipende da quanto si riduce LDL-C e non da 
«come» lo si riduce;

ü Studi con PCSK9i confermano la relazione lineare tra riduzione LDL-C e 
benefici CV sino a livelli di LDL-C<20 mg/dl

ü Buona sicurezza e tollerabilità anche a livelli di LDL-C ≤ 30 mg/dl
– Eventi avversi simili vs placebo, inclusi DM & eventi neurocognitivi
– No eventi avversi per LDL-C <0.5 mM (<20 mg/dL) dopo 2.2 anni

SUMMARY
Va rivista la soglia di LDL-C<70 mg/dl?



CONCLUSIONI
LDL Lowering<70 mg/dl or LDL Eradication <50 mg/dl (or more)?

ü Bilancio costi/benefici della riduzione del LDL-C:

§ Statine ed ezetimibe economiche e disponibili ovunque: LDL 
lowering intensivo (target <70 mg/dl) da perseguire in tutti i 
pazienti a rischio CV molto elevato, MA……..

§ (Statine-ezetimibe) PCSK9i: efficaci, sicuri ma più costosi:                     
LDL eradication (LDL-C<50 mg/dl) da riservare a pazienti a 
rischio CV estremamente elevato:
Ø Coronaropatia multivasale
Ø Malattia cardiovascolare rapidamente progressiva /Infarti recidivanti
Ø Arteriopatia periferica
Ø Diabetici coronaropatici

LDL Lowering goal<70mg/dl

LDL Eradication<50mg/dl or lower



Erin A Bohula et al, Circulation. 2018;138:131–140. DOI: 10.1161/CIRCULATIONAHA.118.034032
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IT’S STILL A LONG, LONG WAY TO TIPPERARY!!!


