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ESC Guidelines

New major recommendations in 2019

ESC GUIDELINES
@ EESC % Eu@w Hean]ounl\al (2019) 00,1-71 ',2“ Gu,%
oy | et @ Basic tesing, diagnostics, and risk assessment
' Non-nvasve functiona imeging for myocardialischeemia or coronary CTA i recommended asthe nial est for iagnosing CAD in
2019 ESC Guidelines for the diagnosis and symptomatic aent nwhom obsructive CAD cannotbe excludedby el asesment lone,
management of chronic coronary syndromes
Offer diagnostic testing
The Task Force for the diagnosis and management of chronic 5 Coronary CTA

—

coronary syndromes of the European Society of Cardiology (ESC)

Choice of the test based on clinical
likelihood, patient characteristics

and preference, availability, —— Testing for ischaemia
as well as local expertise’ (imaging testing preferred)
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Very low Clinical likelihood of obstructive CAD Very high

Choose appropriate therapy based on symptoms and event riské
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JACC Vol. 43, No. 9, 2004

1666  Raggi et al.
Value of Coronary Calcium Screening May 5, 2004:1663-9
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ORIGINAL INVESTIGATIOM Open Access

Comparison of the diagnostic performance of
64-slice computed tomography coronary
angiography in diabetic and non-diabetic
patients with suspected coronary artery disease

Daniele Andreini'”, Gianluca Pontone’, Antonio L Bartorelli’, Piergiuseppe Agostoni ', Saima Mushtag',

Laura Antonioli’, Sarah Caortinovis!, Mauro Canestraric, Andrea Annoni', Giovanni Ballerini!, Cesare Fiorentini',
Mauro Pepi'

-100 paz diabetici (86 tipo 2)

-Sensibilita per stenosi >50%: 94%
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Diabetftes Care Symposium
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Progmnostic Value of Multideftector
Compufed Tomography Coronary
Angiography in Diagbetes

Excellent long-term prognosis in patients with normal coronary
arteries

DANIELE ANDREINI, mp 2 ANDREA ANNONI, Mp!
GIiaNLUCA PONTONE, Mp! ALBERTO FORMENTI, Mp'
Samma MUSHTAQ, mp! PiEro MONTORSI, mpl

ErikA BERTELLA, Mp! GIOVANNT BALLERING, MD!
EpoarDO CONTE, MD ANTONIO L. BarTORELLI, MD'?
ANDREA BAGGIANO, MD CESARE FIORENTINI, MD ™~
FABRIZIO VEGLIA, PHD' Mauro Pepl, mMp!

PIERGIUSEPPE AGOSTONI, MD, prp!+?

Of the 429 patients enrolled, 24 were excluded from the analysis
because of the MDCT data set was judged uninterpretable. Of the
remaining 405 patients, clinical follow-up (mean 62 = 9 months, up to °
72 months) was obtained for 390 (98%; diet in 40 patients, oral
antidiabetic medication in 281 pts, insulin in 69 pts).
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JACC: CARDIOVASCULAR IMAGING NO. . 2016

@ 2016 BY THE AMERICAN COLLEGE OFf FIGURE 4 Risk-Adjusted Kaplan-Meier Curve for Event-Free Survival Stratified "878x/%36.00
PUBLISHED BY ELSEVIER 9.2015.12.027

According to CAD

Long-Term P A, Diabetics
Coronary CT):
a oY
Patients Witk
— 0.60
(]
Philipp Blanke, MD,” Christophe %
Jeanette Soon, MBBS,” Chesnal A @ 0.40 4 rman, MD,“
Matthew J..Budoff, MD.= Tia 8

CONCLUSIONS Among patients with DM, nonobstructive and obstructive CAD according to coronary CTA were

ei, MD,"
associated with higher rates of all-cause mortality and major adverse cardiovascular events at 5 years, and this risk was »w» mMD,*

significantly higher than in nondiabetic subjects. Importantly, patients with DM without CAD according to coronary
CTA were at a risk comparable to that of nondiabetic subjects. (J Am Coll Cardiol Img 2016; m:m-m) © 2016 by the

American College of Cardiology Foundation.
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CARDIOLOGY

International Journal of Cardiology

journal homepage: www .elsevier.com/locate/ijcard

Review

Role of new imaging modalities in pursuit of the vulnerable plaque and
the vulnerable patient

Paolo Raggi #P*, Gianluca Pontone <9, Daniele Andreini ¢

<30 HU

30-150HU

>150 HU I
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2252 cases from PARADIGM trial

1,760 cases

TUng Kim., M

492 excluded
+ both two CT imaging data non-interpretable

158 excluded
* 12, no record of DM
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TABLE 4 Independent Risk Factors for Plaque Progression in the

zyounfd Ko [EEHEE=EE Nonmatched Cohort (N = 1,602) and in Patients With DM
umugo arqnu
Pefﬂ. EI. S?O l (N = 326) on Multivariate Logistic Regression Analysis
James K. VO DM -
LSRR OR 95% C| p Value
Propensity Score matchin Nonmatched cohort
1 Age =55 yrs 1.418 1.080-1.862 0.012
(ND=MZ';’6) DM 1.526 1.100-2118 0.011
l—‘—l ; Hypertension 1302 1.011-1.677 0.041
Plague Progression - Plaque Progression ¢ Plague Pro Statin treatment at baseline 0.716  0.555-0.923 0.010
W=z W=z ™=\ Mean plaque burden =75% 3151  1.988-4.995  <0.001
Plaque progression = (plaque volume at follow-up CT-pla a‘t bas eline
ography; DM = diabetes mellitus; PARADIGM = Progression 1 m patie nts
IRCCS. O dal praphy Imaging. Male 1.485 1.003-2.199 0.048
.R.C.C.S. Uspedale —r% -
Galeazzi - Sant’Ambrogio l«.:‘leaarjt ?)Lasqeliﬁgurden =75% 311 1.701-5.725 =<0.001
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Coronary plaque features on CTA can identify
patients at increased risk of cardiovascular events

Daniele Andreini®®, Edoardo Conte™®, and Patrick W. Sern.fj,fsd‘E

56 YO
Type 2 DM

- Total plaque volume:

123 mm3 (vs. 134 mm3 in 2016)

- More than 150 HU plaque volume:

77 mm3 (vs. 35 mm3 in 2016)

- Less than 150 HU plaque volume:

46 mm3 (vs. 99 mm3 in 2016)

- NO more evidence of Napkin ring sign

Follow-up CTA
after 32 months of
Rosuvastatin 20 mg die

Ezetimibe 10 mg die
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RESEARCH Open Access

Glycemic control is independently associated 2
with rapid progression of coronary

atherosclerosis in the absence of a baseline
coronary plac = ve case-—

P =0.017 -
control study istry
0.8

Ki-Bum Won'"?3, Byoung Kwor 1in Sung??, Edoardo Conte®,
Daniele Andreini®, Gianluca Po 112, Filippo Cademartiri'?,
Erica Maffei'®, Hugo Marques” &' o6- 5ang-Eun Lee',
Sanghoon Shin'’, Jung Hyun ¢~ .2 yan?!, Daniel S. Berman??,
Jagat Narula??, Leslee J. Shaw? ‘5 )

c

$ 04

Optimal cut-off: 7.05 %

0.2 AUC (95% CI): 0.816 (0.574-0.999)
Sensitivity: 80.0%

Specificity: 86.7%

"0.0 0.2 0.4 056 0.8 10
1 - Specificity
Fig. 1 Receiver operating characteristic curve with respect to the serum

I.R.C.C.S. Ospedale hemoglobin Alc level for predicting RPP. RPP: rapid plaque progression
Galeazzi - Sant’Ambroglo RPP: rapid plaque progression

Gruppo San Donato
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DIABETES
AND ITS

COMPLICATIONS

Journal of Diabetes and Its Complications

journal homepage: www.elsevier.com/locate/jdiacomp

Check for
os

Extent of subclinical atherosclerosis on coronary computed tomography <
and impact of statins in patients with diabetes without known coronary
artery disease: Results from CONFIRM registry™

Kashif Shaikh *:” ", Arslan Ah: CAC >100 (ool
Rine Nakanishi?, Venkata All o rman “,
Erica Maffei', Fay Y. Lin’/, Ai: g .

Gudrun Feuchtner ', Hugo M
Philipp A. Kaufmann ‘", Pedr
Hyuk-Jae Chang’', Ronen Rub
Stephen Acenbach *, Mouaz E
Tracy Q. Callister 77, Matthew

amitzky ”,
t
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p=0.026

Cumulative MACE Incidence
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d T T T T T T
0 1 4 5
Years
Number at risk
Not on Statins 438 390 280 234 168 117
On Statins 366 348 267 208 120 76

Not on Statins On Statins
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Available online at www.sciencedirect.com

Nutrition, Metabolism & Cardiovascular Diseases

journal homepage: www.elsevier.com/locate/nmcd
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Diabetes, Atherosclerosis, and
Stenosis by AT

Digbetes Care 2023;46:416—424 | https://doi.org/10.2337/dc21-1663

Without ithout diabete
. diabetes obstructive

Non- With diabetes
oL M non-obstructive

With diabetes
obstructive

Tkl B Atherosclerosis burden in a patient
rasieass 0] ae q with diabetes with nonobstructive
Galeazzi - Sant'‘Ambrogio Plaque volume stenosis.

Gruppo San Donato
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EDITORIAL COMMENT

Screening CT Angiography in
Asymptomatic Diabetes Mellitus?*

Daniele Andreini, MD, PuD

ILR.C.C.S. Ospedale
Galeazzi - Sant’Ambrogio

S Andreini D. Jacc im 2016




Central lllustration Upper panel Treatment goals EAS @ @)ESC
for low-density Iifoprotein cholesterol (LDL-C) across ©zurooeansoaew

. . . . of Cardiology
categories of total cardiovascular disease risk
Treatmentgoal
*SCORE <1%
forlDLC 3. 0mmollL [~ 300‘*5 21_%W<5%65 T
(116mg/dy) | Low mmm x@m e Obiettivi terapeutici di
“SCORE 25% and <10% riduzione del colesterolo
+Markedly elevated single i factors in particular TC>8 mmolL(310 LDL in funzione della
mg/dL)or LDL-C >4.9mmol/L (150 mg/dL)or BP 48110 mmHg classe di rischio
c «FH without other major risk factors .
: o OO 30-Hmine) cardloyascolare. Nelle
«DMwjotarget organ damage, with DM nuove linee guida sono
1.8mmol/L duration 210 years or other addtional risk factor stabiliti target piu
CESIVTI (70 mg/dL) +ASCVD (diical/magng) ambiziosi.
Bt / ol i
‘ . orwitha major or
from baseline SRR M «Severe (XD (eGRR <G0mUmin)
(55 mg/dL) ™\ [*OM& targetorgandamage:23 majoriskfactors;
™ or early onset of TIDMof long duration (~20 years)
Y £
low Moderate High  very-High CVRisk

idelinesf f dvslioi lioi =
escardio.org/guidelines 2019 ESC/EAS Guidelines for the management of dyslipidaemias lipid modification to reduce

cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)




Il profilo di rischio CV determina la necessita di un controllo stringente dei
livelli di LDL come sottolineato dalle nuove Linee Guida EAS/ESC

L 2016 2019
Pazienti ESC/EAS ESC/EAS

Target LDL-C Target LDL-C
ASCVD (~39% dei pazienti)
ALTRI (~61% dei pazienti)

Rischio

Molto Alto <tomgidl L) | <55mgldL

Alto

. E— <100 mg/dL I:> <70 mg/dL
ALTRI (~97% dei pazienti)

Mach F et al. Eur Heart J. 2020; 41:111-88;
Catapano A et al. Eur Heart J. 2016; 37(39):2999-3058




Role of Bempedoic Acid in Clinical Practice - @ G

J—— Bempedoyl-CoA
(active dn ug)

Christ M. Balantyns" ) « Harold Bays” () « Albsrico L Cataana® 3 » Ann Goldberg” £  Kaush K. Ray" 3

Joseph ), Saseen” @’_ s ‘;," Lver

First-in-class, Oral, Once-daily LDL-C Lowering Therapy

Bempedoic acid and bempedoic acid/ezetimibe FDC are indicated for patients with
hypercholesterolaemia or mixed dyslipidaemia who are not at LDL-C goal with a
maximally tolerated dose of statin and/or ezetimibel-2

Bempedoic acid (180 mg) and it’s fixed-dose combination with ezetimibe (180 mg bempedoic

acid/10 mg ezetimibe FDC) are novel, oral options, which can be added to existing, oral LLTs* to
deliver the additional LDL-C reductions that uncontrolled patients need

Oral, once-daily bempedoic acid and bempedoic acid/ezetimibe FDC can be taken
with or without food, at a time that suits the patient!2

Bempedoic acid, as well as its active metabolite and glucuronide forms are not metabolised by
and do not inhibit or induce cytochrome P450 enzymes?*?

Add bempedoic acid and bempedoic acid/ezetimibe FDC to current oral LLTs to help
uncontrolled patients who are at high- or very-high-CV risk to achieve their LDL-C goals




The Unique Mechanism of Action of Bempedoic Acid is
Complementary, yet Distinct from Statins and Other LLTs

Activated primarily in the
liver, bempedoic acid inhibits
the ACL (ATP citrato liasi)
enzyme in the

well-known cholesterol
synthesis pathway, upstream
of the statin target (HMG-
CoA-reduttasi)

Upregulation of the LDL
receptor results in an
increased uptake and removal
of LDL particles by the liver

 ETC-1002
(inactive)

dell’epatocita che
B determina un

aumento
dell'assorbimento e
della rimozione
delle particelle LDL
da parte del fegato

Pinkosky S et al. Nat Commun. 2016;7:13457. doi: 10.1038/ncomms1345




Bempedoic Acid Was Evaluated in a Robust Clinical Trial Program with a
Broad Range of Patients: CLEAR (cholesterol lowering via bempedoic acid, an ACL-Inhibiting regimen)

CLEAR Wisdom (047): (LDL-c >100) High-risk patient population 12-week LDL-C

(N=779)! 52-week safety
ASCVD
and/or

HeFH 12-week LDL-C

52-week safety
Statin Add-On

ASCVD and/or HeFH or
primary prevention

12-week LDL-C
24-week safety

Low, Very Low, or CLEAR Tranquility
No Statin (048): SI (N=269) +
Background Therapy background EZE®

12-week LDL-C

ASCVD and/or HeFH or
primary prevention;
FDC Added to Statin

12-week LDL-C
12-week safety

FDC Study
(BA + EZE, 053) (N=382)6

ASCVD = atherosclerotic cardiovascular disease; BA = bempedoic acid; EZE = ezetimibe; HeFH = heterozygous familial hypercholesterolemia;
LDL-C = low-density lipoprotein cholesterol; OLE = open-label extension; Sl = statin intolerant

Patients on
moderate/high
statin intensity

Patients on no or
very low statin
intensity

Fixed Dose
Combination

1.Goldberg AC et al. JAMA. 2019;322(18):1780-1788. doi:10.1001/jama.2019.16585; 2. Ray KK, etal. N Engl J Med. 2019;380:1022-32; 3. ClinicalTrials.gov identifier NCT03067441; 4. Laufs U, et al. J Am Heart Assoc. 2019;8:e011662; 5. Ballantyne

CM, et al. Atherosclerosis. 2018;277:195-2036. 6. Ballantyne CM et al. Eur J Prev Cardiol. 2020;27(6):593-603.




Bempedoic Acid is a New Solution for Uncontrolled LDL-C Patients at
High and Very High Risk After Optimized Oral Lipid Lowering Therapies

From 17 to 28% reduction in
LDL-C with bempedoic acid

Significant reductions in LDL-C vs
placebo on top of maximally
tolerated statins * other oral LLTs

38% reduction in LDL-C
with bempedoic acid/ezetimibe FDC

Additional treatment with
bempedoic acid does not lead to an
overall increase of side effects vs
placebo on top of existing LLTs

Efficacy

& Combined safety analysis in

more than 3,600 patients

Safety

Bempedoic acid and
bempedoic acid/ezetimibe

hsCRP; Glicemia were well tolerated




Bempedoic Acid

Placebo

A Combined Safety Analysis in More Than 3,600 Patients
Confirmed that Bempedoic Acid is Well Tolerated

Adverse events of special interest

Treatment-Emergent AEs N=2424, % (n) N=1197, % (n) p
Muscular weakness 0.5 (13) 0.6 (7) 0.82 * Theincidences Of m.yalgla and muscle
weakness were similar between treatment
eI , 4.0 (96) 5.6 (67) 0.03 groups in patients receiving background high-
e intensity statin therapy
Blood uric acid increased 2.1 (51) 0.5 (6) <0.001
Hyperuricemia 1.7 (40) 06 (7) 0.007 * Modest changes in creatinine, uric acid and
occurred early, were stable, and were
Gout 1.4 (33) 0.4 (5) 0.008 reversible after drug discontinuation
E—— 08 (19) 0-3(4) N - Gout occurred more frequently with bempedoic
Glomerular filtration rate 0.7 (16) <01(1) 0.02 acid compared with placebo, although the
decreased ' ' ' incidence was low in both treatment groups and
Hepatic enzyme elevation 2.8 (67) 1.3 (15) 0.004 Syents QCCLil:ITed p”marlly in patlents with a prior
iagnosi
> 3 times the upper reference 0.7 (18) 03(3) 0.10 agnosis o gOUt
limit : - :
;n51 i?mes ihe upperreference 02(8) 02(2) >0.99 chinasi attivata da adenosina
Neurocognitive disorderse 0.7 (16) 0.8 (9) 0.83 monofosfato (AMPK) € qumdl potrebbe

avere effetti positivi anche su glicemia e

AE — adverse event; LLTs = lipid lowering therapies.

insulino-resistenza. Norata et al.

Banach M. et al., JAMA Cardiology, published online July 1, 2020. doi:10.1001/jamacardio.2020.2314




ORIGINAL ARTICLE

Bempedoic Acid and Cardiovascular
Outcomes 1n Statin-Intolerant Patients

S.E. Nissen, A.M. Lincoff, D. Brennan, K.K. Ray, D. Mason, J.J.P. Kastelein,
P.D. Thompson, P. Libby, L. Cho, J. Plutzky, H.E. Bays, P.M. Moriarty, V. Menon,
D.E. Grobbee, M.J. Louie, C.-F. Chen, N. Li, L.A. Bloedon, P. Robinson, M. Horner,
W J. Sasiela, J. McCluskey, D. Davey, P. Fajardo-Campos, P. Petrovic, J. Fedacko,
W. Zmuda, Y. Lukyanov, and S_J. Nicholls, for the CLEAR Outcomes Investigators*

Table 1. Demographic and Baseline Patient Characteristics in the Intention-to-Treat Population.*

Bempedoic Acid Placebo
Characteristic (N=6992) (N=6978)
Age
Mean —yr 65.5+9.0 65.5+8.9

Glycemic status — no. (%)
Diabetes( 3144 (45.0) 3229 (46.3)

Inadequately controlled diabetes| 1356 (19.4) 1369 (19.6)




C Fatal or Nonfatal Myocardial Infarction
100+ _
10 Hazard ratio, 0.77 (95% Cl, 0.66—0.91)
o= | P=0.002
ﬁ 80— 8 Placebo
It 6
]
T 60+ 4
[¥)
£ Bempedoic acid
) 24
2 404
‘—; G I | I | 1 I 1 | | |
£ 0 6 12 18 24 30 36 42 48 54 60
£ 20
o
——————
0 | L | I | 1 I | | |
0 6 12 18 24 30 36 42 48 54 60
Months since Randomization
No. at Risk
Placebo 6978 6839 6704 6578 6420 6266 5388 2684 1304 562 64
Bempedoic 6992 6865 6767 6636 6498 6354 5516 2767 1337 603 8l
acid

New-onset diabetes in patients with prediabetes at base-
line — no./total no. (%)

New-onset diabetes in patients with normoglycemia at
baseline — no./total no. (%)

569/2918 (19.5)

52/938 (5.5)

586/2877 (20.4)

54/863 (6.3)



Daniele Andreini, MD, PhD, FESC, FSCCT

Associate Professor of Cardiovascular Disease, University of
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