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LDL-C LEVELS
1 bAY IN HUMANS AND NON-HUMAN MAMMALS
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Cardiometabolic Risk

Effect of Long-Term Exposure to Lower
Low-Density Lipoprotein Cholesterol Beginning
Early in Life on the Risk of Coronary Heart Disease

I
| A Mendelian Randomization Analysis
Nearby Sample Effect Size (95% Cl)
Gene SNP Size (N) mmol/L mgldI OR (95% Cl)
SORT1 rs599839 (1319 108,332 -0.16 -6.00
= (-017,-0.15)  (-6.37,-5.64) . 0.88 (0.86-0.90)
rs646776 6131519 120,309 0.15 571 5
= (-0.16,-0.14)  (-6.07,-5.34) _.' 588 (0.80-0.81)
PCSK9 rs11206510 (1416.1820) 70,710 » -0.08 -2.93 = 0.94 (092“096)
(-0.09,-0.08)  (-3.47,-2.39)
rs11591147 (8.13.18,19.21-24) 149,372 —_ -0.43 -16.68 -— 0.72 (0.62-0.84]
(-0.46,-0.41)  (-17.66, -15.71)
LDLR rs6511720 (131818.22) 137,818 = -0.19 -7.50 ¥ 0.87 (0.83-0.92)
(-0.21, -0.18) (-7.98, -7.03)
rs2228671 (8.1517.182526) 61,865 - -0.15 -5.70 = 0.89 (0.86-0.93)
(-0.16,-0.13)  (-6.30,-5.11)
HMGCR  rs12916 6131622 130,114 ] -0.07 2,63 —B— 0.94 (0.90-0.98)
(-0.08,-0.06)  (-2.95,-2.32)
ABCG8  rs4299376 6161822 116,828 ] 0.07 -2.86 . 0.94 (0.92-0.96)
(-0.08,-0.08)  (-3.22,-2.51)
APOE  rs4420638 613141821 126,788 = 0.18 -7.10 —- 0.86 (0.83-0.89)
(-0.20,-0.17)  (-7.56, -6.65)
(l-squared = 99.7%, p < 0.001)
T T [ [ [
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Clinical benefit of lower LDL is determined by
absolute exposure to lower LDL

69.5% reduction in CHD
risk for each 1mmol/L
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Ference et al. 3 Am Coll Cardiol 2015:65:1552—-1561.




LLT: a «classical» approach

LDL-
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Relative efficacy of life-style change
In improving different CV risk factors

* Triglyceridemia
Med ° Glycemia
L ow- °* Blood Pressure
Chal * Microinflammation
Diet <« LDL-C

* Lp(a)
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European Heart Journal ESC!EAS GUIDELINES

EURCPEAN doi:10.1093/eurheartj/ehw2/72
SOCIETY OF
CARBIOLOGY #

2016 ESC/EAS Guidelines for the Management
of Dyslipidaemias

Miglioramento stile di vita

Miglioramento stile di vita + Nutraceuticl

Miglioramento stile di vita + Farmaci

Miglioramento stile di vita + Farmaci + Nutraceutici

Atherosclerosis 2016;253:281-344 |
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@ European Heart Journal ESCIEAS G U I D E L I N ES

EUROFPEAN doi:10.109 3/eurheartj/ehw272
SOCIETY OF
CARIOLOGY ®

2016 ESC/EAS Guidelines for the Management
of Dyslipidaemias

Recommendations Class® Level®t

In patients at VERY HIGH CV risk?,
an LDL-C goal of <|.8 mmol/L

(70 mg/dL) or a reduction of at
least 50% if the baseline LDL-C® is
between 1.8 and 3.5 mmol/L

(70 and 135 mg/dL) is

recommended.

In patients at HIGH CV risk?, an
LDL-C goal of <2.6 mmol/L

(100 mg/dL), or a reduction of at
least 50% if the baseline LDL-C® is
between 2.6 and 5.2 mmol/L

(100 and 200 mg/dL) is

recommended.

DIET + In subjects at LOW or MODERATE

risk® an LDL-C goal of <3.0 mmol/L
NUTRACEUTICALS | (<115 mg/dL) should be considered.

Atherosclerosis
2016,253:281-344




S77s  Lipid-lowering nutraceuticals:
e gl sites of action
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Springer-Verlag.
2015
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Lipid lowering nutraceuticals in
clinical practice: an evidence based
consensus

Avvallato da: SINut, FADOI, AME, NFI, SITOX, SINSEB,
ANDID, OSDI, SIMF, SINE, Lipid and Blood Pressure
Meta-analysis Collaboration (LBPMC)

- Classe A, Evidenza |l (singoli componenti): RIS0O rosso
fermentato, Fitosteroli, Fibre solubili, Berberina,
Omega-3 (EPA/DHA), Semi di lino, Frutta secca

- Classe A, Evidenza | (associazioni): Riso rosso
fermentato+Berberina, Riso rosso fermentato+Omega
3, Riso rosso fermentato + Fitosteroli

Pharmanutrition & Functional foods 2017 |
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@ European Heart Journal ESCIEAS G U I D E L I N ES

EUROFPEAN doi:10.109 3/eurheartj/ehw272
SOCIETY OF
CARIOLOGY ®

2016 ESC/EAS Guidelines for the Management
of Dyslipidaemias

Recommendations Class® Level®t

In patients at VERY HIGH CV risk?,
an LDL-C goal of <|.8 mmol/L

(70 mg/dL) or a reduction of at
least 50% if the baseline LDL-C® is
between 1.8 and 3.5 mmol/L

(70 and 135 mg/dL) is

recommended.

In patients at HIGH CV risk?, an
LDL-C goal of <2.6 mmol/L

_ (100 mg/dL), or a reduction of at
STATINS +/ least 50% if the baseline LDL-C® is
EZETIMIBE between 2.6 and 5.2 mmol/L
(100 and 200 mg/dL) is
recommended.

In subjects at LOW or MODERATE
risk® an LDL-C goal of <3.0 mmol/L
(<115 mg/dL) should be considered.

Atherosclerosis
2016,253:281-344




Metaregressione dei dati relativi a riduzione
di LDL-C eriduzione del rischio CV nel

grandi studi di intervento con statine
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Reduction in Rate of Major Vascular Events (%)
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Ewents (%)

. Groups Treatmient Control RR {CI)
S Lancet 2008; -
Type of diabetes:
\ 3 7 1 . 1 1 7_2 5 Type 1 diabetes 147 (205%) 196 (26-2%) — 0-79 (0-62-1.01)
A \ \ Type 2 diabetes 1318 (15:2%) 1586 (18-5%) = 079 (072-0-87)
Men 1082 (17-2%) 1222 (21.4%) = 0-78 (071-0-86)
Women 183 (12-4%) 450 (14-6%) - 0-B1 (0-67-097)
Age (years):
65 701 (13-1%) 898 (17-1%) . 3 077 (0-68-0-87)
=65 764 (18-9%) B84 (21-8%) = = 0-81 (0:71-0-92)
Currently treated hypertension:
Yes 1030 {16-3%) 1196 {19-1%) .— 0-82 (0-74-0-91)
Mo 435 (14.2%) 586 (15-3%) - 073 (1-63-0-85)
Body-mass index:
=250 176 (15-7%) 362 (20-4%) —— 0-78 [0-64-0-95)
275.0-<30-0 639 (15.9%) 774 (19-8%) B 077 (0-68-0-88)
=30-0 532 (15-1%) 628 [17-6%) - 0-82 (0-71-0-95)
Systolic blood presswre {mm Hg):
<160 993 (150%) 1276 (19-1%) B 076 (0-63-0-85)
=160 472 (17-1%) 505 (19-2%) . 0-83 (0-71-0-96)
Diastolic blood pressure {mm Hgj:
) <80 1176 (16.5%) 1417 (19-8%) . 0-81(073-0-85)
Effi cacy of >90 288 (12.9%) 364 (17-1%) - 073 (06L0.87)
Smoking status:
C h (o) | estero | - Current smokers 266 (17.5%) 147 (22.5%) —— 078 (0-64-0-05)
. Nom- smokers 1199 (15-2%) 1435 (18 .5%) = 079 (072-0-87)
lowering therapy Estimated GFR (mLjmin/ 173
: <60 415 (20-6%) T (240%) - 0-83 (0-71-0-97)
In 18686 p €0 p I € =60-<50 816 (15-5%) 961 (18-4%) .._ 0-81 (072-0.91)
Wi th d I ab etes in 14 200 104 (12.5%) 286 (187%) —m— 0-65 (0-50-0-84)
. . Predicted risk of major vascular event (peryear):
RCTs of statins: <4.5% 474 (B-4%) 631(112%) - 074 (0-64-0-85)
. 24.5-<B-0% 472 (232%) 540 (27-3%) - 0-80 (0-66-0-96)
am et a-an al yS IS =8-0% 519 (30-5%) 611 (35-8%) - 0-82 (0-70-0-35)
all diabetes 1465 (15-6%) 1782 (19-2%) < 0-79 (0-74-0-84)
I T T 1
Global test for heterogeneity within subtotals: ¥, =13-9: p=0-4 05 10 15
—- RR{99%CI) Treatment better Control betber
<> RR(95%C1)
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Difficolta burocratiche?
La nota 13

% riduzione LDL
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GU 9/4/2013, Serie generale N. 83, Pag. 23-36 |
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Results: Added Efficacy Across the Lipid

Profile Regardless of Statin Used
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g 50 Lovastatin Pravastatin Simvastatin orvastatin

LDL | HDL | TG ' LDL | HDL | TG Y LDL | HDL | TG | LDL | HDL | TG

O+Pho| 247 | 40 |112 | 243 | 67 76 [ 361 | 69 | 166 | 424 | 43 | 215
m+EZE| 39 86 | 217 | 377 | 81 | 176 | 499 | 93 | 241 | 545 | 73 | 295

*n<=0.01 for EZE + statin vs statin along,

alone

n=0.22 for EZE + statin vs statin



Cominciamo con gualcosa
di molto diabetologico...

AMERICAN DIABETES ASSOCIATION

STANDARDS OF
MEDICAL CARE
IN DIABETES—2017
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Lo stile «pragmatico»

americano

Age Risk factors Recommended statin intensity™®
<40 years None None
ASCVD risk factor(s)** Moderate or high
ASCVD High
40-75 None Moderate
years ASCVD risk factors High
ASCVD High
ACS and LDL cholesterol =50 mg/dL (1.3 mmol/L) Moderate plus ezetimibe
in patients who cannot tolerate high-dose statins
=75 years None Moderate
ASCVD risk factors Moderate or high
ASCVD High

ACS and LDL cholesterol =50 mg/dL (1.3 mmol/L) in
patients who cannot tolerate high-dose statins

Moderate plus ezetimibe
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2017: Gl americani

riabbracciano il rigore

CONSENSUS STATEMENT BY THE AMERICAN
ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS
AND AMERICAN COLLEGE OF ENDOCRINOLOGY

ON THE COMPREHENSIVE TYPE 2 DIABETES

MANAGEMENT ALGORITHM

2017 EXECUTIVE SUMMARY

Endocrine Practice 2017:; doi: 10.4158/EP161682.CS
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STATIN THERAPY

If TG > 500 mg/dL, fibrates, Rx-grade omega-3 fatty acids, niacin

If statin-intolerant

Try alternate statin, lower statin Repeat lipid panel; Intensify therapies to
dose or frequency, or add nonstatin assess adequacy, attain goals according
LDL-C- lowering therapies tolerance of therapy to risk levels

RISK LEVELS VERY HIGH EXTREME RISK LEVELS:

HIGH:

['.'\' ')\]f no othee majot

DESIRABLE LEVELS DESIRABLE LEVELS DESIRABLE LEVELS

tisk and'or age <4

LDL-C (mg/dL)

VERY HIGH
Non-HDL-C (mg/dL) <130 <100 <80 e

emoking, CKD3.41°
TG (mg/dL) <150 <150 <150 EXTREME:

DM plus established
Apo B (mg/dL) <90 <80 <70 clnical CVD

Intensify lifestyle therapy (weight loss, physical activity, dietary changes)

IF NOT AT DESIRABLE LEVELS:
and glycemic control; consider additional therapy

TO LOWER LDL-C: Intensify statin, add ezetimibe, PCS5K9i, colesevelam, or niacin

TO LOWER Non-HDL-C, TG:  Intensify statin and/or add Rx-grade OM3 fatty acid, fibrate, and/or niacin
TO LOWER Apo B, LDL-P: Intensify statin and/or add ezetimibe, PCSK9i, colesevelam, and/or niacin
TO LOWER LDL-C in FH:** Statin + PCSK9i

Assess adequacy & tolerance of therapy with focused laboratory evaluations and patient follow-up




Da dove arriva il «50/55

mg/dL»?

Studio IMPROVE-IT:

18,000 soggetti di cui
27% diabetici sequiti

per 7 anni

N Engl J Med
2015;372;2387-97.

LDL-C and Lipid Changes IMPROVEIT

100 J 1 ¥r Mean LDL-C TC TG HDOL hsCRP
Saimva G99 1451 137.1 481 3.8
a0 o B sImya o4.2 1208 120.4 487 3.3
é & in mg/dl -16.7 -18.3 -16.7 +1.5 05
E 80 4
o
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Studio IMPROVE-IT:
18,000 soggetti di cui

Da dove arriva il «50/55

mg/dL»?

Major Pre-specified
Subgroups

27% diabetici sequiti

per 7 anni

N Engl J Med
2015;372;2387-97.

Male ——
Female — -
Age < 65 years o
Age 2 65 years e
No diabetes —— ]”
Diabetes ——
Prior LLT —
Mo prior LLT —
LDL-C > 95 mgidi —.——
LDL-C = 8% mg/d —
0.7 1.0
Ezetimiba/Simva Simva
detter Betle

1.3

Simval E&/Simval
3.8 33.3
4.0 31.0
.8 294
a0 .49 35.4
.8 A0 ¢
45 5 400
43 4 40,7
J0.0 286
31.2 29 6
384 J6.0

T7-wear

gvenl rales

eirl@racthon m 0023 oflfervise = 005

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA

IL PRESENTE MATERIALE E RISERVATO AL PERSONALE DELL'UNIVERSITA DI BOLOGNA E NON PUO ESSERE UTILIZZATO Al TERMINI DI LEGGE DA ALTRE PERSONE O PER FINI NON ISTITUZIONALI



Evolocumab and Clinical Outcomes
INn Patients with Cardiovascular
Disease: The FOURIER trial

100+

90-\}’,¥//§\4/ :

80

- 99% LDL-C

60

(on top of statin therapy)

40 Evolocumab

30+ _/_,_—x——————%—/""/"{

20

Placebo

H
H
H

LDL Cholesterol (mg/dl)

104

T T T T T 1
48 60 72 84 96 108 120 132 144 156 168

R NN e NEJM

Placebo 13,779 13,251 13,151 12,954 12,596 12,311 10,812 6926 3352 790
Evolocumab 13,784 13,288 13,144 12,964 12,645 12,359 10,902 6958 3323 768 2017
Absolute difference (mg/dl) 54 58 57 56 55 54 52 53 50
Percentage difference 57 61 61 59 58 57 55 56 54
P value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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A Primary Efficacy End Point
100 16 . 14.6
T h e 50 L4 E:(z).agglratlo, 0.85 (95% Cl, 0.79-0.92)
. 80 124 10.7 126
FO U R I E R %’ 70 10 Placebo ’
§ 60 8| 45 9.1 Evolocumab
. 2 5o &1 :
trial f el -
_g 30_ (2)_ T T T T T 1
Primary efficacy end point: ] .
the composite of CV death, M, —
stroke, hospitalization Months
fo r UA 0 r C 0 ro n ary F’::;:;ORiSk 13,780 13,278 12,825 11,871 7610 3690 686
rev aS C u I a” Zat|0 n _ _15% Evolocumab 13,784 13,351 12,939 12,070 7771 3746 689
B Key Secondary Efficacy End Point
100- 114 ' . 9.9
Key secondary efficacy end 501 109 Plooo %0 G OTR0RY
. . 80 4
point: the composite of CV £ | 7 o .
o] _ Placebo ) ’
death, M, or stroke = -20% 3 oo ;- , - o —
% 50 ‘3‘: i ‘
-..E 40— 2] 3.1
Y 204 0 6 12 18 24 30 36
104
N EJ M 2017 ° 0 é 112 1I8 2I4 3|0 3I6
Months
No. at Risk
Placebo 13,780 13,449 13,142 12,288 7944 3893 731

Evolocumab 13,784 13,501 13,241 12,456 8094 3935 724




Relative Risk Reduction in Cardiovascular
Events vs. Absolute Reduction in LDL-C

50 1

More LDL lowering and risk reduction

40 - O Ezetimibe
O Fibrate

30 O Bile acid resin
() Niacin

Diet/unsat. Fatty acid
O lleal bypass

[l CTTC trials (statin)
EOQURIER

IMPROVE-IT

0 T o 1 T 1

o 1 1 | | 1
10 20 30 40 50 60 70 80
Reduction in LDL-C (mg/dL)

Reduction in Cardiovascular Events (%)

-10 =

Data from studies of non-statin lipid-lowering medications suggest that reduction
of coronary event risk due to reduction of LDL-C is independent of method

CM-20
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Perché e cosi difficile

2% ottimizzare i ns. pazienti ?

Terrore/Disinformazione mediatica

Scarsa tollerabilita delle massime dosi
utilizzabili di statina

Scarsa compliance

Mancata volonta di aggiungere compresse
Costi

Non facile accesso aterapie innovative
Timori/lnerzia del prescrittore
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LDL piccole e dense/ApoB (Statine,
Ezetimibe, PUFA, Fenofibrato)

 HDL-C (poco: Statine, Ezetimibe,
Fenofibrato)

TG (PUFA, Fenofibrato)
 hsCRP (Statine, Ezetimibe)

« FMD/PWYV (Statine)
 NAFLD (Ezetimibe, Fenofibrato)

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA
NON PUO ESSERE UTILIZZATO Al TERMINI DI LEGGE DA ALTRE PERSONE O PER FINI NON ISTITUZIONALI




Conclusioni operative

 Misurare

 Trattare

 Monitorare (dopo i primi 2 mesi, 1 volta all’anno)
« Targettizzare

-> < Incidenza di eventl
-> < costi direttl ed indiretti
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